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DIAMOND,  a  genus  of  earths  of  the  filiceous  kind,  call¬ 
ed  Adamas  Gemma  by  the  Latins,  Demant  by  the  Ger¬ 
mans  and  Swedes,  and  Diamant  by  the  French,  is  the  hardeft 
of  all  ftones  hitherto  difcovered  ;  commonly  clear  or  tranfpa- 
rent;' though  this  property  may  perhaps  belong  only  to  the 
cryftals,  and  not  to  the  rock  from  which  they  originate.  When 
brought  to  Europe  in  its  rough  ftate,  it  is  either  in  the  form 
of  roundifh  pebbles,  with  fhining  furfaces,  or  of  odfoedral 
cryftals ;  but  though  they  generally  appear  in  odloedral  forms, 
yet  their  cryftals  are  frequently  irregular,  efpecially  when  the 
furface  inclines  to  cryftallize  during  the  (hooting  of  the  whole 
cryftal,  and  alfo  when  feveral  of  them  unite  in  one  group  ;  in 
which  cafe  the  one  hinders  the  other  from  affuming  a  regular 
(liape.  Mr.  Magellan,  however,  informs  us,  that  diamonds 
fometimes  affume  other  forms.  Though  the  diamond  is  com¬ 
monly  clear  and  pellucid,  yet  fome  are  met  with  of  a  rofe  co¬ 
lour,  or  inclining  to  green,  blue,  or  black,  and  fome  have 
black  fpecks.  Tavernier  faw  one  in  the  treafury  of  the  Mo¬ 
gul,  with  black  fpecks  in  it,  weighing  about  56  carats ;  and 
he  informs  us,  that  yellow  and  black  diamonds  are  produced 
in  the  mines  at  Carnatica.  Mr.  Dutens  alfo  faw  a  black  dia¬ 
mond  at  Vienna  in  the  colledtion  of  the  prince  de  Lichten- 
ftein.  Some  diamonds  have  a  greenifli  cruft  ;  and  of  thefe 
Tavernier  relates,  that  they  burft  into  pieces  while  work¬ 
ing  into  a  proper  (hape.  The  fineft  diamonds  are  thofe  of  a 
complexion  like  a  drop  of  pure  water,  of  a  regular  form,  and 
free  from  ftains,  fpots,  flaws,  &c.  Diamonds  tinftured  yellow, 
blue,  green,  or  red,  in  a  high  degree,  are  next  in  efteem  ;  but 
if  they  are  tinftured  with  thefe  colours  only  in  a  low  degree, 
the  value  of  them  is  greatly  diminiftied.  There  are  alfo  dia¬ 
monds  of  other  complexions  ;  fuch  as  brown,  and  thofe  of  a 
dark  hue  :  the  firft  refembling  the  browneft  fugar-candy,  and 
the  latter  dulky  iron.  In  the  Philofophical  Commerce  of  Arts, 
Dr.  Lewis  tells  us  of  a  black  diamond  that  he  himfelf  had  feen. 
At  a  diftance,  it  looked  uniformly  black  ;  but  on  clofer  ex¬ 
amination  appeared  in  fome  parts  tranfparent,  and  in  others 
charged  with  foulnefs,  on  which  the  black  hue  depended. 
Thefe  gems  are  lamellated,  confifting  of  very  thin  plates  like 
thofe  of  talc,  but  very  clofely  united  ;  the  direftion  of  which 
mull  be  found  out  by  lapidaries  before  they  can  work  them 
properly  :  fuch  as  have  their  foliated  fubftance  not  in  a  flat 
pofition,  are  called  by  the  workmen  diamonds  of  nature. 

The  names  of  oriental  and  occidental,  given  by  jewellers  to 
this  and  all  other  precious  ftones,  have  a  different  meaning 
from  the  obvious  fenfe  ;  the  fineft  and  hardeft  being  always 
called  oriental ,  whether  they  be  produced  in  the  eaft  or  not. 
Thofe  called  occidental  are  of  inferior  value  ;  but  according  to 
Mr.  Jefferies,  who  has  written  a  treatife  on  the  fubjefl,  the 
diamonds  of  Brafil  equal  the  fineft  oriental  ones.  The  art  of 
cutting  thefe  gems  was  invented  in  1476  by  Louis  de  Berquen 
Vol,  III. 
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a  native  of  Bruges  in  the  Auftrian  Netherlands.  This 
(tone  becomes  luminous  in  the  dark,  by  expofure  during  a  cer¬ 
tain  time  to  the  rays  of  the  fun  ;  by  heating  it  in  a  crucible  ; 
by  plunging  it  in  boiling  water  ;  or  by  rubbing  it  with  a  piece 
of  glafs.  By  fridlion  it  acquires  an  eledtrical  property,  by 
which  it  attracts  the  fubftance  ufed  for  foils  called  black  mafic, 
and  other  light  matters.  Some  chemifts  have  faid,  that  dia¬ 
monds  are  refradlory  in  the  fire,  and  even  apyrous.  Neverthe- 
lefs,  experiments  have  been  made,  which  prove  that  diamonds 
are  capable  of  being  diffipated,  not  only  by  the  colledled  heat 
of  the  fun,  but  alfo  by  the  heat  of  a  furnace.  A  diamond,  by 
expofure  to  a  concave  fpeculum,  the  diameter  of  which  was 
40  inches,  was  reduced  to  an  eighth  part  of  its  weight :  Phil. 
Tranf.  N°  386.  Some  experiments  made  on  precious  ftones, 
by  order  of  the  grand  duke  of  Tufcany,  with  a  burning  lens, 
(how  that  diamonds  are  more  capable  of  alteration  from  folar 
heat  than  mod  other  precious  (tones,  although  not  the  lead 
appearance  of  a  commencing  fufion  could  be  obferved.  A 
diamond  weighing  30  grains,  thus  expofed  during  30  feconds, 
loft  its  colour,  lultre,  and  tranfparency,  and  became  of  an 
opaque  white.  In  five  minutes,  bubbles  appeared  on  its  fur- 
face  ;  foon  afterwards  it  burft  into  pieces,  which  were  diffi¬ 
pated  ;  and  the  fmall  fragment  which  remained  was  capable 
of  being  cruftied  into  fine  powder  by  the  preffure  of  the  blade 
of  a  knife.  Neither  the  addition  of  glafs,  flints,  fulphur,  me¬ 
tals,  or  fait  of  tartar,  prevented  this  diflipation  of  diamonds, 
or  occafioned  any  degree  of  fufion.  The  adtion  of  fire  on 
diamonds,  however,'  has,  notwithftanding  thefe  relations, 
been  greatly  doubted  in  France,  where  numerous  experiments 
have  been  made.  M.  D’Arcet  found,  not  only  that  diamonds 
included  in  procelain  crucibles,  clofe,  or  covered  with  perfor¬ 
ated  lids,  and  expofed  to  the  long  and  intenfe  heat  of  a  por¬ 
celain  furnace,  were  perfedtly  diffipated  )  but  alfo,  that  thefe 
ftones  could  in  a  few  hours  be  totally  volatilifed  with  a  much 
inferior  degree  of  heat,  by  expofing  them  in  a  coppel,  under 
the  muffle  of  an  effay-furnace.  In  this  latter  experiment,  he 
obferved  that  the  diflipation  was  gradual,  and  that  it  was  ef- 
fedfed  by  a  kind  of  exfoliation.  The  diflipation  of  diamonds 
expofed  in  coppels  was  confirmed  by  Macquer  J  who  further 
obferved,  that  the  diamonds  were,  before  the  diflipation  began, 
rendered,  by  the  fire,  brilliant  and  fhining,  as  it  were,  with  a 
phofphoric  light.  In  order  to  determine  whether  the  diflipa¬ 
tion  of  diamonds  was  adfually  effedfed  by  their  redudtion  into 
vapour,  or  by  a  combuftron  or  other  cffedl  of  air  upon  them, 
Meffrs.  Lavoificr,  Macquer,  and  Cadet,  expofed  diamonds  to 
intenfe  heat  in  an  earthen  retort,  during  feveral  hours,  but 
without  any  other  effedl  than  that  their  polifh  was  deftroyed, 
and  about  -fth  of  their  weight  diminifhed.  M.  Mitouard  put 
diamonds  in  a  tobacco  pipe  filled  with  pounded  charcoal  and 
accurately  clofed  with  lute.  He  further  fecured  the  diamond* 
B 


178363 


D  I  A 


D  I  A 


[  * 

from  acccfs  of  air  or  flame,  by  pacing  jhe.-.tpb^ccp'-pip.e.i®  $  • 
crucible,  to  which  another  crucible  vVis-  m.veUt'd  aijd . 
luted.  The  diamonds,  thus  fecluded  from  external  air,  having  ' 
been  expofed  to  the  molt  intenfe  hea^  which, cqqlij  be  excited 
in  a  well  conffruCted  furnace,  wirft  ndt  .Yhevjdbv.  Miereid  or.:di- 
minifhed.  M.  Mitouard  was  induced  to  believe;  ■  tl-ac'  the *ohar-  • 
coal  conduced  to  the  prefervation  of  diamonds  not  merely  by 
excluding  the  air,  but  by  fome  peculiar  property,  which  he 
fuppofes  may  he  the  fame  as  that  by  which  this  fubffance 
defends  metals  from  deffruCtion  by  fire-,  M-  Dafcet,  however, 
having  renewed  and  multiplied  his  experiments,  became  con¬ 
firmed  in  bis  opinion  of  the  volatilization  of  diamonds  even  in 
veffels  perfectly  clofed. 

Diamond  mines  are  found  only  in  the  Eaff  Indies,  and  in 
-Brafil  in  South  America  ;  in  the  kingdoms  of  Golconda,  Vif- 
apour,  Bengal,  and  the  ifland  of  Borneo.  There  are  four 
mines,  or  rather  -two  mines  and  two  rivers,  whence  diamonds 
are  drawn.  i.  The  mine  of  Raoiconda,  in  the  province  of 
Carnatica,  live  days’  journey  from  Golconda,  and  eight  from 
Vifapour,  which  has  been  difcovered  about  zoo  years.  2.  That 
of  Gani,  or  Coolour,  feven  days’  journey  from  Golconda  eaff- 
wardly.  "It  was  difcovered  140  years  ago  by  a  peafan-t,  who 
digging  in  the  ground  found  a  natural  fragment  of  25  ca¬ 
rats.  3.  That  of  Soumelpour,  a  large  town  in  the  kingdom 
of  Bengal,  near  the  Diamond-mine.  This  is  the  moff  ancient 
-of  all ;  and  fliould  rather  be  called  that  of  Goual,  which  is  the 
name -of  the  river,  in  the  hand  whereof  thefe  Hones  are  found. 
•Laffly,  the  fourth  mine,  or  rather  the  fecond  river,  is  that  of 
•  Succudan,  in  the  ifland  of  Borneo. 

Diamond  -Mine  of  Raoiconda. — In  the  neighbourhood  of 
.this  mine  -the  earth  is  fandy,  and  full  of  rocks  and  copfe.  In 
thefe  rocks  are  found  feveral  little  veins  of  half  and  fometimes 
a  whole  inch  broad,  out  of  which  the  miners,  with  a  kind  of 
hooked  irons,  draw  the  fand  or  earth  wherein  the  diamonds 
•are ;  breaking  the  rocks  when  the  vein  terminates,  that  the 
track  may  be  found  again,  and  continued.  When  a  fufficient 
quantity  of  earth  or  fand  is  drawn  forth,  they  wafh  it  two  or 
three  times,  to  feparate  the  Hones.  The  miners  work  quite 
naked,  except  for  a  thin  linen  cloth  before  them  ;  and  belides 
-this  precaution,  have  likewife  infpeCtors,  to  prevent  their  con¬ 
cealing  of  Hones,  which,  however,  maugre  all  this  care,  they 
frequently  find  means  to  do,  by  fwallowing  them. 

DiAMOND-ikfiw  of  Gani  or  Coolour. — In  this  mine  are 
found  a  great  number  of  Hones  from  10  to  40  carats,  and  even 
more;  and  it  was  here  that  famous  diamond  of  Aureng  Zebe 
the  Great  Mogul,  which  before  it  was  cut  weighed  793  carats, 
was  found.  The  Hones  of  this  mine  are  not  very  clear ;  their 
water  is  ufually  tinged  with  the  quality  of  the  foil ;  being  black 
where  that  is  marfhy,  red  where  it  partakes  of  red,  fometimes 
green  and  yellow,  if  the  ground  happen  to  be  of  thofe  colours. 
Another  defeCt  of  fome  confequence  is  a  kind  of  greafinefs 
appearing  on  the  diamond,  when  cut,  which  takes  off  part  of 
its  luff  re.  There  are  ufually  no  lefs  than  60,000  perfons,  men, 
w  omen,  and  children,  at  work  in  this  mine.  When  the  miners 
have  found  a  place  where  they  intend  to  dig,  they  level  another 
fomewhat  bigger  in  the  neighbourhood,  and  inclofe  it  with 
walls  about  two  feet  high,  only  leaving  apertures  from  fpace  to 
fpace,  to  give  paffage  to  the  water.  After  a  few  fuperffitious 
ceremonies,  and  a  kind  of  feaff  which  the  matter  of  the  mine 
makes  for  the  workmen,  to  encourage  them,  every  one  goes 
to  his  bufinefs,  the  men  digging  the  earth  in  the  place  firff 
difcovered,  and  the  women  and  children  carrying  it  off  into 
the  other  walled  round.  They  dig  12  or  14  feet  deep,  and 
till  fuch  time  as  they  find  water.  Then  they  ceafe  digging  ; 
and  the  water  thus  found  ferves  to  wafh  the  earth  two  or  three 
times,  after  which  it  is  let  out  at  an  aperture  referred  for  that 
end.  This  earth  being  well  walked,  and  well  dried,  they  lift 
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,6  in;  a>  kind  of  open  fieve,  or  riddle,  muck  as  we  do  corn  in 
/ku'ropc,;  then  thralh  it,  and  fift  it  afrelh  ;  and  laffly,  fearch 
ii  well  with  the  hands  to  find  the  diamonds.  They  work 
ntv^ed.as  in  the  mine  of  Raoiconda,  and  are  watched  after  the 
"iik£  manner  by  infpeCtors. 

■  Dtamond -Mine  of  Soumelpour,  or  river  Goual# — Soumel¬ 
pour  is  a  large  town  built  all  of  earth,  and  covered  with 
branches  of  cacao-trees  :  the  river  Goual  runs  by  the  foot  of 
it,  in  its  palling  from  the  high  mountains  towards  the  fouth 
to  the  Ganges,  where  it  loi’es  its  name.  It  is  from  this 
river  that  all  our  fine  diamond  points  or  fparks,  called  na¬ 
tural  /parks,  are  brought.  They  never  begin  to  feek  for  dia¬ 
monds  in  this  river  till  after  the  great  rains  are  over,  that  is, 
after  the  month  of  December  ;  and  they  ufually  even  wait  till 
the  water  is  grown  clear,  which  is  not  before  January.  The 
feafon  at  hand,  eight  or  ten  thoufand  perfons,  of  all  ages  and 
fexes,  come  out  of  Soumelpour  and  the  neighbouring  villages. 
The  moll  experienced  among  them  fearch  and  examine  the 
fand  of  the  river,  going  up  it  from  Soumelpour  to  the  very 
mountain  whence  it  fprings.  A  great  fign  that  there  are  dia¬ 
monds  in  it,  is  the  finding  of  thofe  Hones  which  the  Europeans 
call  thunder Jloncs.  When  all  the  fand  of  the  river,  which  at 
that  time  is  very  low,  has  been  well  examined,  they  proceed  to 
take  up  that  wherein  they  judge  diamonds  likely  to  be  found  ; 
which  is  done  after  the  following  manner  :  They  dam  the  place 
round  with  Hones,  earth,  and  fafeines,  and  lading  out  the  wa¬ 
ter,  dig  about  two  feet  deep  :  the  fand  thus  got  is  carried 
into  a  place  walled  round  on  the  bank  of  the  river.  The  reff  is 
performed  after  the  fame  manner  as  at  Coulour,  and  the  work¬ 
men  are  watched  with  equal  HriCtnefs. 

DiAMOND-Afkie  in  the  ifland  of  Borneo,  or  river  of  Suc¬ 
cudan. — We  are  but  little  acquainted  with  this  mine  ;  the 
queen  who  reigns  in  that  part  of  the  ifland  not  allowing 
llrangers  to  have  any  commerce  in  thefe  ftones :  though  there 
are  very  fine  ones  to  be  bought  at  Batavia,  brought  thither 
by  Health.  They  were  anciently  imagined  to  be  fofter  than 
thofe  of  the  other  mines ;  but  experience  fliows  they  are  in  no 
refpeCt  inferior  to  them. 

Befide  thefe  four  diamond-mines,  there  have  been  two  others 
difcovered;  one  of  them  between  Coulour  and  Raoiconda, 
and  the  other  in  the  province  of  Carnatica ;  but  they  were 
both  clofed  up  almoff  as  foon  as  difcovered  :  that  of  Carna¬ 
tica,  becaufe  the  water  of  the  diamonds  was  always  either 
black  or  yellow  ;  and  the  other,  on  account  of  their  cracking, 
and  flying  in  pieces  when  cut  and  ground. 

The  diamond,  we  have  already  obferved,  is  the  hardeff  of 
all  precious  Hones-.  It  can  only  be  cut  and  ground  by  itftlf 
and  its  own  fubffance.  To  bring  it  to  that  perfection  which 
augments  its  price  fo  confiderably,  they  begin  by  rubbing  fe¬ 
veral  againff  each  other,  w'hile  rough  ;  after  having  firff  glued 
them  to  the  ends  of  two  wooden  blocks,  thick  enough  to  be 
held  in  the  hand.  It  is  this  powder  thus  rubbed  off  the  Hones, 
and  received  in  a  little  box  for  the  purpofe,  that  ferves  to 
grind  and  poliffi  the  Hones. — Diamonds  are  cut  and  poliffied 
by  means  of  a  mill,  which  turns  a  wheel  of  foft  iron  fprinkled 
over  with  diamond-duff  mixed  with  oil  of  olives.  The  fame 
duff  well  ground,  and  diluted  with  water  and  vinegar,  is  ufed 
in  the  fawing  of  diamonds  ;  which  is  performed  writh  an  iron 
or  brafs  wire,  as  fine  as  a  hair.  Sometimes,  in  lieu  of  fawing 
the"  diamonds  they  cleave  them,  efpecially  if  there  be  any 
large  Hiivers  therein.  But  the  Europeans  are  not  ufually 
daring  or  expert  enough  to  run  the  riik  of  cleaving,  for  fear 
of  breaking. 

The  frjl  water  in  diamonds  means  the  greateff  purity  and 
perfection  of  their  complexion,  which  ought  to  be  that  of  the 
pureff  water.  When  diamonds  fall  ffiort  of  this  perfection, 
they  are  faid  to  be  of  the  fecond  or  third  water,  &c.  till  the 
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ftone  may  be  propcily  called  a  coloured  one :  for  it  would  be 
an  impropriety  to  fpeak  of  an  imperfe&ly  coloured  diamond, 
or  one  that  has  other  defe&s,  as  a  ftone  of  a  bad  water  only.. 

Mr.  Boyle  has  obferved,  from  a  perfon  much  converfant  in 
diamonds,  "that  forne  of  thefe  perns,  in  their  rough  ftate,  were 
much  heavier  than  others  of  the  fame  bignefs,  efpecialiy  if  they 
were  cloudy  or  foul.  With  regard  to  their  fpecific  gravities, 
Mr.  Ellicot,  who  made  many  experiments,  has  drawn  out  a 
table  of  their  feveral  differences  with  great  care  and  accuracy. 
This  taking  in  all  the  common  varieties  in  diamonds,  may  in¬ 
deed  ferve  as  a  general  rule  for  their  mean  gravity  and  differ¬ 
ences.  From  this  the  mean  fpecific  gravity  of  the  Brafil  dia¬ 
monds  appears  to  be  3513:  Of  Eaft  India  diamonds  33  19  : 
The  mean  of  both  3517.  Therefore,  if  any  thing  is  to  be 
concluded  as  to  the  fpecific  gravity  of  the  diamond,  it  is,  that 
it  is  to  water  as  3517  to  toco. 

For  the  valuation  of  diamonds  of  all  weights,  Mr.  Jefferies 
lays  down  the  following  rule.  He  firft  fuppofes  the  value  of 
a  rough  diamond  to  be  fettled  at  2I.  per  carat,  at  a  medium  ; 
then  to  find  the  value  of  diamonds  of  greater  weights,  multi¬ 
ply  the  fquare  of  their  weight  by  2,  and  the  produdt  is  the 
value  required,  e.  g.  To  find  the  value  of  a  rough  diamond  of 
two  carats;  2  X  2=^4,  the  fquare  of  the  weight;  which,  mul¬ 
tiplied  by  two,  gives  81.  the  true  value  of  a  rough  diamond  of 
two  carats.  For  finding  the  value  of  manufactured  diamonds, 
he  fuppofes  half  their  weight  to  be  loft  in  manufacturing 
them  ;  and  therefore,  to  find  their  value,  we  mult  multiply  the 
fquare  of  double  their  weight  by  2,  which  will  give  their 
true  value  in  pounds.  Thus,  to  find  the  value  of  a  wrought 
diamond  weighing  two'  carats ;  we  firft  find  the  fquare  of 
double  the  weight,  viz.  4  X  4=16  ;  then  16x2—  32.  So  that 
the  true  value  of  a  wrought  diamond  of  two  carats  is  32I.  On 
thefe  principles  Mr.  Jefferies  has  conftruCted  tables  of  the 
price  of  diamonds  from  1  to  100  carats. 

The  greateft  diamond  ever  known  in  the  world  is  one  be¬ 
longing  to  the  king  of  Portugal,  which  was  found  in  Brafil. 
It  is  Hill  uncut  :  and  Mr.  Magellan  informs  us,  that  it  was  of 
a  larger  fize ;  but  a  piece  was  cleaved  or  broken  off  by  the 
ignorant  countryman,  who  chanced  to  find  this  great  gem, 
and  tried  its  hardnefs  by  the  ftroke  of  a  large  hammer  upon 
the  anvil.  This  prodigious  diamond  weighs  1680  carats  :  and 
though  uncut,  Mr.  Rome  de  l’lfle  fays,  that  it  is  valued  at 
224  millions  fterling;  which  gives,  the  eftimation  of  79,36  or 
about  80  pounds  fterling  for  each  carat :  viz.  for  the  multi¬ 
plicand  of  the  fquare  of  its  whole  weight.  The  famous  dia¬ 
mond  in  the  feeptre  of  the  emprefs  of  Rujlia,  weighs  779 
carats,  and  is  worth  at  leait  4,854,728  pounds  fterling,  al¬ 
though  it  hardly  coft  135,417  guineas.  This  diamond  ori¬ 
ginally  was  one  of  the  eyes  of  a  Malabarian  idol,  named  Sobe¬ 
ring  ham  ;  and  a  French  grenadier,  who  had  deferted  from  the 
Indian  fervice,  contrived  to  become  one  of  the  priefts  of  that 
idol,  and  by  that  means  to  fteal  it :  after  pafiing  through  fe¬ 
veral  hands,  the  late  prince  Orloff  purchafed  it  at  Amfterdam 
in  1766,  for  his  fovereign  the  emprefs  of  Rulfia.  The  diamond 
of  the  great  Mogul  is  cut  in  Rofe  ;  vve  ghs  279^  carats,  and 
it  is  worth  380,000  guineas,  though  it  has  admail  flaw  near 
the  bottom  :  and  Tavernier,  who  fully  examined  it,  valued 
the  carat  at  150  French  livres.  Another  diamond  belonging 
to  the  king  of  Portugal,  weighs  215  carats,  is  extremely  fine, 
and  is  worth  at  leaft  369,800  guineas.  The  diamond  of  the 
emperor  of  Germany  weighs  139 1  carats,  and  is  worth  at 
leaft  109,520  guineas..  It  is  faid  this  diamond  has  a  little  hue 
of  a  citron  colour.  The  diamond  once  the  property  of  the  late 
unfortunate  king  of  France,  called  the  Pitt  or  Regent,  weigh-s 
136^  carats:  this  gem  is  worth  at  leaft  208,333  guineas,  al¬ 
though  it  did  not  coft  above  half  that  fum.  Another  diamond 
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of  the  fame  monarch,  called  the  Sancy,  weighs  55  carats,  coft 
25,000  guineas  ;  and  is  faid  to  be  worth  much  more. 

Brilliant  Diamond,  is  that  which  is  cut  in  faces  both  at 
top  and  bottom ;  and  whofe  table,  or  principal  face  at  top,  is 
flat.  To  make  a  complete  fquare  brilliant,  if  the  rough  dia¬ 
mond  be  not  found  of  a  fquare  figure,  it  muft  be  made  fo ; 
and  if  the  work  is  perfectly  executed,  the  length  of  the  axis 
will  be  equal  to  the  fide  of  the  fquare  bafe  of  the  pyramid. — <  * 
Jewellers  then  form  the  table  and  collet  by  dividing  the  block, 
or  length  of  the  axis,  into  18  parts.  To  render  a  brilliant 
perfedt,  each  corner  of  the  table-diamond  muft  be  fliortened 
by  A  of  its  original.  The  corner  ribs  of  the  upper  fides  muft 
he  flattened,  or  run  towards  the  centre  of  the  table  g  lefs  than 
the  fides ;  the  lower  part,  which  terminates  in  the  girdle, 
muft  be  |  of  one  fide  of  the  girdle ;  and  each  corner  rib  of 
the  under  fides  muft  be  flattened  at  the  top,  to  anfwer  the 
above  flattening  at  the  girdle,  and  at  bottom  muft  be  J  of  each 
fide  of  the  collet.  The  parts  of  the  fmall  work  which  com¬ 
pletes  the  brilliant,  or  the  ftar  and  fkill  facets,  are  of  a  tri¬ 
angular  figure.  Both  of  thefe  partake  equally  of  the  depth 
of  the  upper  fides  from  the  table  to  the  girdle  ;  and  meet 
in  the  middle  of  each  fide  of  the  table  and  girdle,  a3  alfo 
at  the  corners.  Thus  they  produce  regular  lozenges  on  the 
four  upper  fides  and  corners  of  the  ftone.  The  triangular  fa¬ 
cets,  on  the  under  fides,  joining  to  the  girdle,  muft  be  half 
as  deep  again  as  the  above  facets,  to  anfwer  to  the  collet  part. 
— The  ftone  here  deferibed  is  faid  to  be  a  full-fubjlanced  bril¬ 
liant. — If  the  ftone  is  thicker  than  in  the  proportion  here  men¬ 
tioned,  it  is  faid  to  be  an  over-weighted  brilliant. — If  the  thick- 
nefs  is  lefs  than  in  this  proportion,  it  is  called  a  [pread bril¬ 
liant. — The  beauty  of  brilliants  is  diminilhed  from  their  being 
either  over-weighted  or  fpread.  The  true  proportion  of  the 
axis,  or  depth  of  the  ftone  to  its  fide,  is  as  2  to  3. —  Brilliants 
are^diftinguifhed  into  fquare,  round,  oval,  and  drops,  from  the 
figure  of  their  refpedtive  girdles.  - 

Cornifh  Diamond,  a  name  given  by  many  people  to  the 
cryftals  found  in  digging  the  mines  of  tin  in  Cornwall.  Thefe 
cryftals  are  of  the  nature  of  the  Kerry -ftone  of  Ireland,  but 
fomewhat  inferior  to  it:  they  are  ufually  bright  and  clear,  except 
towards  the  root,  where  they  are  coarfe  and  foul,  or  whit.ifh. 
They  are  ufually  found  in  the  common,  form  of  an  hexangu- 
lar  column,  terminated  at  each  end  by  an  hexangular  pyramid. 

Rofe- Diamond  is  one  that  is  quite  flat  underneath,  with  its 
upper  part  cut  in  many  little  faces,  ufually  triangles,  the  up- 
permolt  of  which  terminate  in  a  point. — In  rofe  diamonds, 
the  depth  of  the  ftone  from  the  bafe  to  the  point  muft  be  half 
the  breadth  of  the  diameter  of  the  bafe  of  the  ftone.  The  dia¬ 
meter  of  the  crown  muft  be  ~  of  the  diameter  of  the  bafe. 
The  perpendicular,  from  the  bafe  to  the  crown,  muft  be  of 
the  diameter  of  the  ftone.  The  lozenges  which  appear  in  all 
circular  rofe-diamonds,  will  be  equally  divided  by  the  ribs  that 
form  the  crown  ;  and  the  upper  angles  or  facets  will  termi¬ 
nate  in  the  extreme  point  of  the  ftone,  and  the  lower  in  the 
bafe  or  girdle. 

Rough -YD  1  a  m  o  n  d  ,  is  the  ftone  as  nature  produces  it  from 
the  mine.  It  fiiould  be  chofeu  uniform,  of  a  good  fliape, 
tranfparent,  not  quite  white,  and  free  from  flaws  and  ftiivers. 
Black,  rugged,  dirty,  flawev,  veiny  ftones,  and  all  fuch  as  are 
not  fit  for  cutting,  they  ufe  to  pound  in  a  ftecl  mortar  made 
for  that  purpofe  ;  and  when  pulverized,  they  ferve  to  faw,  cut, 
and  polilh  the  reft.  Shivers  are  occalioned  by  the  miners  at¬ 
tempting  to  get  them  more  ealily  out  of  the  vein,  which  winds 
between  two  rocks,  by  breaking  the  rocks  with  huge  iron 
levers,  which  (hake,  and  thus  fill  the  ftone  with  cracks  and 
ftiivers.  The  ancients  had  two  miftaken  notions  with  regard 
to  the  diamond :  the  firft,  that  it  became  foft,  by  fteeping  it; 
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in  hot  goat’s  blood ;  and  the  fecond,  that  it  is  malleable,  and 
bears  the  hammer. 

Factitious  Diamonds.  Attempts  have  been  made  to  pro¬ 
duce  artificial  diamonds,  but  with  no  great  fuccefs.  Thofe 
made  in  France,  called  Temple  diamonds,  on  account  of  the  Tem¬ 
ple  at  Paiis,  where  the  belt  of  them  are  made,  fall  vaftly  fhort 
of  the  genuine  ones  ;  accordingly  they  are  but  little  valued, 
except  to  ornament  the  habits  of  the  adlors  on  the  ltage,  &c. 
See  Pastes. 

Diamond,  in  the  glafs-trade,  an  inftrument  ufed  for  fquar- 
ing  the  large  plates  or  pieces  ;  and,  among  glaziers,  for  cutting 
their  glafs.  Thefe  forts  of  diamonds  are  differently  managed. 
That  ufed  for  large  pieces,  as  looking-glaffes,  See.  is  fet  in  an 
-iron  ferril,  about  two  inches  long,  and  a  quarter  of  an  inch  in 
diameter  ;  the  cavity  of  the  ferril  being  filled  up  with  lead, 
to  keep  the  diamond  firm  :  there  is  alfo  a  handle  of  box  or 
ebony  fitted  to  the  ferril,  and  by  which  it  is  held. 

Diamond,  in  heraldry,  a  term  ufed  for  expreffing  the  black 
colour  in  the  achievements  of  peerage.  Guiliim  does  not  ap¬ 
prove  of  blazoning  the  coats  of  peers  by  precious  ftones  in- 
ftead  of  metals  and  colours  ;  but  the  Englifii  practice  allows  it. 
Morgan  fays  the  diamond  is  an  emblem  of  fortitude. 

DIANA,  the  goddefs  of  hunting.  According  to  Cicero, 
there  were  three  of  this  name  :  a  daughter  of  Jupiter  and  Pro- 
ferpine,  who  became  mother  of  Cupid  ;  a  daughter  of  Jupiter 
andDatona;  and  a  daughter  of  Upis  and  Giauce.  But  the 
fecond  is  the  molt  celebrated,  and  to  her  all  the  aneients  allude. 
She  was  born  at  the  fame  birth  as  Apollo  ;  and  the  pains 
which  ihe  faw  her  mother  fuffer  during  her  labour  gave  her 
fuch  an  averfion  to  marriage,  that  ihe  obtained  of  her  father 
to  live  in  perpetual  celibacy,  and  to  prefide  over  the  travails 
of  women.  To  ihun  the  fociety  of  men,  ihe  devoted  herfelf 
to  hunting ;  and  was  always  accompanied  by  a  number  of 
chofen  virgins,  who  like  herfelf  abjured  marriage.  She  is  re- 
prefented  with  a  quiver  and  attended  with  dogs,  and  fome- 
times  drawn  in  a  chariot  by  two  white  flags.  Sometimes  ihe 
appears  with  wings,  holding  a  lion  in  one  hand  and  a  panther 
in  the  other,  with  a  chariot  drawn  by  two  heifers,  or  two 
horfes  of  different  colours.  She  was  called  Lucina,  Ily- 
ihia,  or  Juno  Pronula,  when  invoked  by  women  in  childbed  ; 
and  Trivia  when  worihipped  in  the  crofs-ways,  where  her  fta- 
tues  were  generally  eredled.  She  was  alfo  called  Agrotera, 
Orithia,  Taurica ,  Delia,  Cynthia,  Aricia,  &c.  She  was  fup- 
pofed  to  be  the  fame  as  the  ifis  of  the  Egyptians,  whole  wor- 
iliip  was  introduced  into  Greece  with  that  of  Ofiris  under  the 
name  of  Apollo. 

DIANA,  arbor,  or  Arbor  Lun.c,  in  chemiftry,  the 
beautiful  cryftallizations  of  iilver  dilTolved  in  aquafortis,  to 
which  fome  quickfilver  is  added  ;  and  fo  called  from  their  re- 
fembling  the  trunk,  branches,  leaves,  &c.  of  a  tree.  See 
Chemistry. 

Dian.*e  Portus ,  a  port  of  Corfica,  fituated  between  Aleria 
and  Mariana,  on  the  eaft  fide. 

DIANDRIA,  from  Ji;  twice,  and  map  a  man,  the  name'' of 
the  fecond  clafs  in  Linnaeus’s  fexual  fyitem,  confiding  of  her¬ 
maphrodite  plants,  which,  as  the  name  imports,  have  flowers, 
with  two  flamina  or  male  organs.  The  orders  in  this  clafs 
are  three,  derived  from  the  number  of  ilyles  or  female  parts. 
Moil  plants  with  two  flamina  have  one  ityle ;  as  jeflamine, 
lilac,  privet,  veronica,  and  baftard  alaternus;  vernal  grafs  has 
two  ilyles  ;  pepper,  three. 

DIANTHERA,  in  botany;  a  genus  of  the  monogynia 
order,  belonging  to  the  diandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  40th  order,  Perfonata.  The 
corolla  is  ringent  ;  the  capfule  bilocular,  parting  with  a  fpring 
>at  the  heel;  the  flamina  each  furniihed  with  two  antherse 


placed  alternately. — There  is  only  one  fpecies,  a  native  of 
Virginia  and  other  parts  of  North  America.  It  is  a  low  her¬ 
baceous  plant,  with  a  perennial  root,  fending  out  upright  flalks 
a  foot  high,  garniflied  with  long  narrow  leaves  of  an  aromatic 
odour,  Handing  clofe  to  the  flalks.  From  the  fide  of  the  flalks 
the  footftalks  of  the  flowers  are  produced,  fuftaining  fmall 
fpikes  of  flowers. — This  plant  is  very  difficult  to  be  preferved 
in  Britain  ;  for  though  it  is  hardy  enough  to  live  in  the  open 
air,  it  is  very  fubjecl  to  rot  in  winter,  it  may  be  propagated 
by  feeds  fown  on  a  gentle  hot-bed;  and  in  the  winter  the 
plants  muft  be  kept  in  a  dry  ftove. 

DIANTHUS,  CLOVE-GILLIFLOWER,  CARNATION,  PINK, 
sweet-william,  & c.  A  genus  of  the  digynia  order,  be¬ 
longing  to  the  decandria  clafs  of  plants ;  and  in  the  natural 
method  ranking  under  the  22d  order,  Caryophyllei.  The  calyx 
is  cylindrical  and  monophyllous,  with  four  feales  at  the  bafe. 
There  are  five  petals,  with  narrow  heels  ;  the  capfule  is  cylin¬ 
drical  and  unilocular. — There  are  a  great  number  of  fpecies  ; 
but  not  more  than  four  that  have  any  confiderable  beauty  as  gar¬ 
den  flowers,  each  of  which  furnifhes  fome  beautiful  varieties.  1. 
The  caryophyllus,  or  clove-gilliflower,  including  all  the  varieties 
of  carnation.  It  rifes  with  many  fhort  trailing  fhoots  from 
the  root,  garnifhed  with  long,  very  narrow,  evergreen  leaves  ; 
and  amidft  them  upright  flender  flower-flalks,  from  one  to  three 
feet  high,  emitting  many  lide-fhoots  ;  all  of  which,  as  well  as 
the  main  ftalk,  are  terminated  by  large  folitary  flowers,  having 
fhort  oval  feales  to  the  calyx,  and  crenated  petals.  The  va¬ 
rieties  of  this  are  very  numerous,  and  unlimited  in  the  diverfity 
of  flowers.  2.  The  deltoides,  or  common  pink,  rifes  with  nu¬ 
merous  fhort  leafy  fhoots  crowning  the  root,  in  a  tufted  head 
clofe  to  the  ground,  clofely  garnifhed  with  fmall  narrow  leaves; 
and  from  the  ends  of  the  fhoots  many  eredl  flower-flalks,  from 
about  fix  to  15  inches  high,  terminated  by  folitary  flowers  of 
different  colours,  Angle  and  double,  and  fometimes  finely  va¬ 
riegated.  This  fpecies  is  perennial,  as  all  the  varieties  of  it 
commonly  cultivated  alfo  are.  3.  The  Chinenfis,  Chinefe,  or 
Indian  pink,  is  an  annual  plant  with  upright  firm  flower  flalks, 
branching  ereft  on  every  fide,  a  foot  or  15  inches  high,  having 
all  the  branches  terminated  by  folitary  flowers  of  different  co¬ 
lours  and  variegations,  appearing  from  July  to  November. 
4.  The  barhatus,  or  bearded  dianthus,  commonly  called fweet- 
avilliam.  This  rifes  with  many  thick  leafy  fhoots,  crowning 
the  root  in  a  duller  clofe  to  the  ground  ;  garniflied  with  fpear- 
fhaped  ever-green  leaves,  from  half  an  inch  to  two  inches  broad. 
The  Hems  are  upright  and  firm,  branching  eredl  two  or 
three  feet  high,  having  ail  the  branches  and  main  flem  crown¬ 
ed  by  numerous  flowers  in  aggregate  cluAers  of  different  co¬ 
lours  and  variegations.  The  culture  of  thefe  is  very  generally 
known. 

DIAPASON,  in  mufic,  a  mufical  interval,  by  which  mod 
authors  who  have  wrote  on  the  theory  of  mufic  ufe  to  exprefs 
the  octave  of  the  Greeks.  Among  the  mufical  inftrument- 
makers,  it  denotes  a  kind  of  rule  or  fcale  whereby  they  adjuft 
the  pipes  of  their  organs,  and  cut  the  holes  of  their  hautboys, 
flutes,  See.  in  due  proportion  for  performing  the  tones,  femi- 
tones,  and  concords,  juft. 

D iapason  - Diaex,  in  mufic,  is  a  kind  of  compound  concord, 
whereof  there  are  two  forts  ;  the  greater,  which  is  in  the  pro¬ 
portion  of  10-3  ;  and  the  leffer,  in  that  of  16-3.  Diapason 
Diapente ,  a  compound  confonance  in  a  triple  ratio,  as  3-9.  This 
interval,  fays  Martianus  Capella,  confifts  of  9  tones  and  a  fe- 
mitone  ;  19  femitones,  and  38  diefes.  It  is  a  fymphony  made 
when  the  voice  proceeds  from  the  firft  to  the  twelfth  found. 
Diapason  Diatejfaron,  a  compound  concord  founded  on  the 
proportion  of  8  to  3.  To  this  interval  Martianus  Capella  al¬ 
lows  8  tones  and  a  femitone ;  17  femitones,  and  34  diefes, 

5 


D  I  A 


I)  I  C 


[ 

This  is  when  the  voice  proceeds  from  Its  firfl  to  its  eleventh 
found.  The  moderns  would  rather  call  it  the  eleventh.  I)ia- 
tasom  Ditone,  a  compound  concord,  whofe  terms  are  as  10-4, 
or  as  5-2.  Diapason  Semiditone,  a  compound  concord,  whofe 
terms  are  in  the  proportion  of  12-5. 

DIAPEDESIS,  a  term  in  medicine,  fignirying  a  tranfuda- 
tionof  the  fluids  through  the  Tides  of  the  veffels  that  contain  them. 

DIAPENTE,  in  the  ancient  mulic,  an  interval  marking 
the  fecond  of  the  concords,  and  with  the  diateffaron  an  oc¬ 
tave.  This  is  what  in  the  modern  mufic  is  called  a  fifth. 

DIAPHANOUS,  an  appellation  given  to  all  tranfparent 
bodies,  or  fuch  as  tranfmit  the  rays  of  light. 

DIAPHORESIS,  in  medicine,  a  flight  degree  ofperfpira- 
tion.  See  Perspiration. 

DIAPEIORETICS,  among  phyficians,  are  medicines 
which  promote  perfpiration. 

DIAPHRAGM,  Diap  hragma,  in  anatomy,  a  mufcular 
feptum  dividing  the  thorax  from  the  abdomen.  See  Ana¬ 
tomy,  p.  191. 

DIAPORESIS,  Ata7rop>)5-if,  in  rhetoric,  is  ufed  to  exprefs 
the  hefitation  or  uncertainty  of  the  fpeaker.  We  have  an  ex¬ 
ample  in  Homer,  where  Ulyffes,  going  to  relate  his  fufferings 
to  Alcinoiis,  begins  thus: 

Ti  ■CTfuTov,  H  £7r Ella,  te  S’l^octicv  y.araXi^u  ? 

Quid  frimum,  quid  delude,  quid  pojlremo  aUoquar  ? 

This  figure  is  moll  naturally  placed  in  the  exordium  or  in- 
trodudlion  to  a  difeourfe. 

DIARBECK,  or  Diarbekar,  a  province  of  Turkey  in 
Afia,  between  the  rivers  Tigris  and  Euphrates.  It  is  bounded 
on  the  N.  by  Turcomania,  on  the  E.  by  Perfia,  on  the  S.  by 
lrac-Arabia,  and  on  the  W.  by  Syria.  It  was  the  ancient 
Mefopotamia. 

DIARBEKER,  a  large  and  ancient  town  of  Turkey  in 
Afia,  capital  of  a  province  of  the  fame  name,  and  feated  on 
the  river  Tigris.  The  Turks  are  more  affable  here  than  in 
other  places,  with  regard  to  the  Chriftians,  who  are  above 
20,000  in  number.  They  carry  on  a  great  trade  in  red  Tur¬ 
key  leather,  and  cotton  cloth  of  the  fame  colour.  It  is  1  50 
miles  N.  W.  of  Aleppo.  Lon.  39.  40.  E.  Lat.  37.  18.  N. 

DIARRHGiA,  or  Looseness,  in  medicine,  is  a  frequent 
and  copious  evacuation  of  liquid  excrement  by  Jlool.  See 
Medicine- 

DIARTHROSIS,  in  anatomy,  a  kind  of  articulation  or 
jundlure  of  the  bones  ;  which  affords  room  for  a  manifefl  mo¬ 
tion.  The  word  comes  from  il*,  and  <xp9pov,  junfiure,  ajfcmllage. 
It  is  oppofed  to  fynarfhrojis,  wherein  the  articulation  is  fo 
clofe  that  there  is  no  fenfible  motion  at  all.  See  Anatomy. 

DIARY,  a  term  fometimes  ufed  for  a  journal  or  day-book, 
containing  an  account  of  every  day’s  proceedings.  Thus  we 
fay,  diaries  of  the  weather,  &c. 

Diary  Fever,  is  a  fever  of  one  day.  See  Ephemera. 

DIASCUISM,  among  muficians,  denotes  the  difference 
between  the  comma  and  enharmonic  diefis,  commonly  called  the 
l fier  comma. 

DIASCORDIUM,  in  pharmacy,  a  once  celebrated  com- 
pofition,  fo  called  from  fcordium,  which  was  one  of  its  ingre¬ 
dients.  It  is  now  expunged  from  the  difpenfatories. 

DIAS1  OLE,  among  phyfiologifts,  fignifies  the  dilatation 
of  the  heart,  auricles,  and  arteries  ;  and  Hands  oppofed  to  the 
systole, or contra&ion  of thofe  parts.  See  Anatomy,  p.  193. 

Diastole,  in  grammar,  a  figure  in  profody  whereby  a  lyl- 
lable  naturally  fhort  is  made  long.  Such  is  the  firfl  fyllable 
of  Priamides  in  the  following  verfe  of  Virgil: 

yltque  hie  Priamides  !  nihil  0  tibi,  amice,  reliRum. 

DIAS  1  RMUS,  in  rhetoric,  a  kind  of  hyperbole,  being  an 
exaggeration  of  fome  low,  ridiculous  thing-. 
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DIATESSARON,  among  ancient  muficians,  a  concord 
or  harmonical  interval,  compofed  of  a  greater  tone,  a  lefs 
tone,  and  one  greater  femitone :  its  proportion  in  numbers  is 
as  4 :  3. 

DIATON1CK,  in  mufic,  (compounded  of  two  Greek 
words,  viz .  the  propofition  Six,  fignifying  a  tranfrtion  from 
one  thing  to  another,  and  the  fubflantive  rovoq,  importing  a 
given  degree  of  tenfion  or  mufical  note),  is  indifferently  ap¬ 
plied  to  a  fcale  or  gammut,  to  intervals  of  a  certain  kind,  or 
to  a  fpecies  of  mufic,  whether  in  melody  or  harmony,  com¬ 
pofed  of  thefe  intervals.  Thus  we  fay  the  diatonic k  feries,  a 
diatonick  interval,  diatonick  melody  or  harmony.  As  the  dia- 
tonick  fcale  forms  the  fyftem  of  diatonick  mufic,  and  confifts 
of  diatonick  intervals,  it  will  be  neceflfary,  for  underftanding 
the  former,  that  we  ihould  explain  the  latter.  See  Interval. 

DIATRAGACANTH,  ill  pharmacy,  the  old  name  of  a 
certain  powder,  of  which,  gum  tragacanlh  formed  the  chief 
ingredient.  It  is  now  difufed. 

DIAUGOPHRAGMIA,  in  natural  hiftory,  a  genus  of 
foffils  of  the  order  of  feptariae,  whofe  partitions  or  fepta  con- 
fift  of  fpar  with  an  admixture  of  cryflal.  Of  this  genus  there 
are  three  fpecies.  I.  A  red  kind,  with  brownifh  yellow  par¬ 
titions.  2.  A  brownifh  yellow  kind,  with  whitifh  partitions. 
3.  A  blueifh-white  kind,  with  ftraw-coloured  partitions. 

DIBBLE,  or  Dibber,  a  fimple  but  ufeful  implement  in 
gardening,  ufed  for  planting  out  not  only  young  plants,  but 
fome  kinds  of  grain  alfo.  Dibbling  of  wheat  has  now  be¬ 
come  very  general,  and  is  a  molt  important  improvement  in 
agriculture.  See  Husbandry. 

DICE,  among!!  gamefters,  certain  cubical  pieces  of  bone  or 
ivory,  marked  with  dots  on  each  of  their  faces,  from  one  to 
fix,  according  to  the  number  of  faces.  Sharpers  have  feveral 
ways  of  falfifying  dice.  1.  By  flicking  a  hog’s  briflle  in  them, 
fo  as  to  make  them  run  high  or  low  as  they  pleafe.  2.  By  drill¬ 
ing  and  loading  them  with  quickfilver :  which  cheat  is  found  out 
by  holding  them  gently  by  two  diagonal  corners  ;  for,  if  falfe, 
the  heavy  fides  will  always  turn  down.  3.  Ey  filing  and 
rounding  them.  But  all  thefe  ways  fall  far  fhort  of  the  art  of 
the  dice-makers  ;  fome  of  whom  are  fo  dexterous  this  way,  that 
your  fharping  gamefters  will  give  any  money  for  them.  Dice 
are  required  to  be  flamped,  and  pay  a  very  confiderable  duty. 

DICLEARCHUS,  a  fcholar  of  Ariflotle,  compofed  a  great 
number  of  books  which  were  much  efteemed.  Cicero  and  his 
friend  Eomponius  Atticus  valued  him  highly.  He  wrote’ a 
book  to  prove,  that  men  fuffer  more  mifehief  from  one  an¬ 
other  than  from  all  evils  befide.  And  the  work  he  compofed 
concerning  the  republic  of  Lacedemon  was  extremely  ho¬ 
noured,  and  read  every  year  before  the  youth  in  the  affembly 
of  the  ephori.  Geography  was  one  of  his  principal  (Indies, 
on  which  fcience  there  is  a  fragment  of  a  treatife  of  his  flill 
extant,  and  preferved  among  the  Veteris  geographies  feriptores 
minores. 

DICHOTOMOUS,  in  botany:  Forked  llalks  are  called 
dichotomous  when  the  divifions  come  by  two  and  two. 

DICHOTOMY,  a  term  ufed  by  aflronomers  for  thatpha- 
fis  or  appearance  of  the  moon,  wherein  (he  is  bife&ed,  or 
fliows  juft  half  her  difk.  In  this  fituation  the  moon  is  faid 
to  be  in  a  quadrate  afpetl,  or  to  be  in  her  quadrature. 

DICKER,  in  old  writers,  denotes  the  quantity  of  ten  hides 
of  fkins,  whereof  20  made  a  lafl :  alfo  10  pair  of  gloves,  ten 
bars  of  iron,  and  the  like,  are  fometimes  expreffed  by  the  term 
dicier . 

DICKINSON  (Edmund),  a  celebrated  Englifh  phyfician 
and  chemift,  born  in  1624,  He  fludied  and  took  his  degrees 
at  Merton-college,  Oxford;  and  in  1655  publifhed  there  his 
Delphi  Phcenicizantes,  See.  a  moll  learned  piece,  in  which  he 
attempted  to  prove,-  that  the  Greeks  borrowed  the  ftory  of  the 
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Pythian  Apollo,  and  all  that  rendered  the  Oracle  at  Delphos 
famous,  from  the  Holy  Scriptures,  and  the  book  of  Joftiua 
in  particular :  a  work  that  procured  him  great  reputation 
both  at  home  and  abroad.  He  praCtifcd  phvfic  firft  at  Ox¬ 
ford  ;  but  removing  to  London  in  1684,  his  good  fortune  in 
recovering  the  earl  of  Arlington  from  a  dangerous  ficknefs, 
procured  his  promotion  toTe  phyfician  in  ordinary  to  Cha.  II. 
and  to  his  houfehold.  As  that  prince  underftood  and  loved 
chemiftry,  Dr.  Dickinfon  grew  into  great  favour  at  court  ; 
and  was  continued  in  his  appointments  under  James  II.  After 
the  abdication  of  his  unfortunate  mafter,  being  then  in  years, 
and  affliCted  with  the  Ilona,  he  retired  from  practice,  and  died 
in  1707.  He  publifhed  many  other  things,  particularly  Phy- 
fca  vetus  iff  vera,  & c.  containing  a  fyftem  of  pbilofophy 
chiefly  framed'  on  principles  collected  from  the  Mofaic  hiftory. 

DICTAMNUS,  white  dittany,  or  Fraxinella  ;  a  genus 
of  the  monogynia  order  belonging  to  the  decandria  clafs  of 
plants  ;  and  in  the  natural  method  ranking  under  the  26th  or¬ 
der,  Multifliqua.  The  calyx  is  pentaphyllous  ;  the  petals  are 
five,  and  patulous  ;  the  filaments  fprinkled  with  glandulous 
point*  ;  the  capfules  five,  coalited.  There  is  only  one  fpecies. 
It  has  thick,  penetrating,  perennial  roots,  colledled  into  a 
head  at  top,  fending  up  ereCt  {talks  annually,  two  or  three 
feet  high,  garnifhed  with  pinnated  alternate  leaves,  of  three  or 
four  pair  of  oblong  lliff  lobes,  terminated  by  an  odd  one  ;  and 
the  ftalks  crowned  by  long,  pyramidal,  loofe  fpikes  of  flowers, 
of  white,,  red,  and  purple  colours.  They  are  very  ornamental 
plants,  and  fuceeed  in  any  of  the  common  borders.  The  dit¬ 
tany  which  grows  in  Crete,  Dalmatia,  and  the  Morea,  former¬ 
ly  conftituted  an  article  in  the  materia  medica.  The  leaves  in 
fmell  and  tafte  fomewhat  refemble  lemon-thyme,  but  have 
more  of  an  aromatic  flavour,  as  well  as  a  greater  degree  of 
pungency ;  when  frefh,  they  yield  a  confiderable  quantity  of 
effential  oil. 

DICTATOR,  a  magiftrate  at  Rome  inveiled  with  regal 
authority.  This  officer  was  firft  chofen  during  the  Roman 
wars  againfl  the  Latins.  The  confuls  being  unable  to  raife 
forces  for  the  defence  of  the  flate,  becaufe  the  plebeians  re- 
fufed  to  inlift  if  they  were  not  difeharged  of  all  the  debts  they 
had  contracted  with  the  patricians,  the  fenate  found  it  necef- 
fary  to  eleCt  a  new.  magiftrate  with  abfolute  and  uncontroul- 
able  power  to  take  care  of  the  ftate.  The  dictator  remained 
in  office  for  fix  months,  after  which  he  was  again  eleCted  if  the 
affairs  of  the  ftate  feemed  to  be  defperaie ;  but  if  tranquillity 
was  re-eftablifhed,  he  generally  laid  down  his  power  before  the 
time  was  expired.  He  knew  no  fuperior  in  the  republic,  and 
even  the  laws  were  fubjeCted  to  him.  He  was  called  dictator, 
becaufe  diBus,  named  by  the  conful,  or  quoniam  diBis  ejus  pare - 
bat  populus,  becaufe  the  people  implicitly  obeyed  his  command. 
He  was  named  by  the  conful  in  the  night  viva  voce,  and  his 
election  was  confirmed  by  the  auguries.  As  his  power  was 
abfolute,  he  could  proclaim  war,  levy  forces,  conduCt  them 
againfl;  an  enemy,  and  difband  them  at  his  pleafure.  He 
punifhed  as  he  pleafed,  and  from  his  decifion  there  lay  no  ap¬ 
peal,  at  leaft  till  later  times-  He  was  preceded  by  24  liCtors 
with  the  fafees  ;  during  his  adminiftration,  all  other  officers, 
except  the  tribunes  of  the  people,  were  fufpended,  and  he  was 
the  mafter  of  the  republic.  But  amidft  all  this  indepen¬ 
dence,  he  was  not  permitted  to  go  beyond  the  borders  of  Italy, 
and  he  was  always  obliged  to  march  on  foot  in  his  expeditions, 
and  he  never  could  ride  in  difficult  and  laborious  marches  with¬ 
out  previoufly  obtaining  a  formal  leave  from  the  people.  He 
was  chofen  only  when  the  ftate  was  in  imminent  danger  from 
foreign  enemies  or  inward  feditions.  In  the  time  of  a  pefti- 
lence  a  dictator  was  fometimes  eleCted,  as  alfo  to  hold  the  co- 
■mitia ,  or  to  celebrate  the  public .  fc {rivals,  or  drive  a  nail  in  the 
capitol,  by  which  fuperftitious  ceremony  the  Romans  believed 


that  a  plague  could  be  averted,  or  the  progrefs  of  an  enemy 
flopped.  This  office,  fo  refpeCtable  and  illuftriou*  in  the  firft 
ages  of  the  republic,  became  odious  by  the  perpetual  ufprpa- 
tions  of  Sylla  and  J.  Casfar;  and  after  the  death  of  the  lat¬ 
ter,  the  Roman  fenate  parted  a  decree  which  for  ever  forbade  a 
dictator  to  exift  in  Rome.  The  dictator,  as  foon  as  eleCted,. 
chofe  a  fubordinate  officer  called  his  mafter  of  horfe,  magifer 
equitum.  This  officer  was  refpeCtable  ;  but  he  was  totally  fub- 
fervient  to  the  will  of  the  dictator,  and  could  do  nothing  with¬ 
out  his  exprefs  order.  This  fubordination,  however,  was- fome 
time  after  removed;  and  during  the  fecond  Punic  war  the 
mafter  of  the  horfe  was  inverted  with  a  power  equal  to  that' 
of  the  dictator.  A  fecond  dictator  was  alfo  chofen  for  the 
eleCtion  of  magiftrates  at  Rome  after  the  battle  of  Cannar. 
The  diCtatorffiip  was  originally  confined  to  the  patricians  ;  but 
the  plebeians  were  afterwards  admitted  to  fti'ar.e  it.  Titus- 
Largius  Flavus  was  the  firft  dictator,. in  the  year  of  Rome 
z53‘ 

DICTION,  the  phrafe,  elocution  or  ft  vie  of  a  writer  or 
fpeaker.  See  Oratory. 

DICTIONARY,  in  its  original  acceptation,  is  the  arrang¬ 
ing  all  the  words  of  a  language  according  to  the  order  of  the 
alphabet,  and  annexing  a  definition  or  explanation  to  each 
word.  "When  arts  and  fciences  began  to  be  improved  and’ 
extended,  the  multiplicity  of  technical  terms  rendered  it  ne- 
ceffary  to  compile  dictionaries,  either  of  fcience  in  general,, 
or  of  particular  fciences,  according  to  the  views  of  the  com¬ 
piler. 

Dictionary  of  the  Fnglifh  Language.  The  defign  of  every 
dictionary  of  language  is  to  explain,  in  the  moft  accurate  man¬ 
ner,  the  meaning  of  every  word  ;  and  to  {how  the  various 
ways  in  which  it  can  be  combined  with  others,  in  as  far  as 
this  tends  to  alter  its  meaning.  The  dictionary  which  does 
this  in  the  moft  accurate  manner,  is  the  moft  complete.  There¬ 
fore  the  principal  ftudy  of  a  lexicographer  ought  to  be,  to  dif- 
cover  a  method  which  will  be  heft  adapted  for  that  purpofe. 
Dr.  Johnfon,  with  great  labour,  ha3  collected  the  various 
meanings  of  every  word,  and  quoted  the  authorities  :  but,, 
would  it  not  have  been  an  improvement  if  he  had  given  an  ac¬ 
curate  definition  of  the  precife  meaning  of  every  word  ;  point¬ 
ed  out  the  way  in  which  it  ought  to  be  employed  with  the 
greateft  propriety  ;  {howed  the  various  deviations  from  that 
original  meaning,  which  cuftom  had  fo  far  eftabliflied  as  to 
render  allowable  ;  and  fixed  the  precife  limits  beyond  which 
it  could  not  be  employed  without  becoming  a  vicious  expref- 
fion  ?  With  this  view,  it  would  have  been  neceffary  to  exhi¬ 
bit  the  nice  diftinCtions  that  take  place  between  words  which 
are  nearly  fynonymous.  Without  this,  many  words  can  only 
be  defined  in  fuch  a  manner  as  that  they  mutt  be  confidered 
exaCtly  fynonymous.  We  might  point  out  thefe  defeCts  in 
many  inftances  ;  but  ffiall  content  ourfclves  with  giving  the 
following  example,  to  (how  how  a  dictionary  of  the  Engliffi 
language  might  be  more  advantageoufly  compiled. 

FORM,  fubjl.  The  external  appearance  of  any  objeCt, 
when  confidered  only  with  refpeCt  to  ffiape  or  figure. 
This  term  therefore,  in  the  literal  fenfe,  can  only  be  ap¬ 
plied  to  the  objeCts  of  the  fight  and  touch  ;  and  is  nearly 
fynonymous  with  fgure  :  but  they  differ  in  fome  refpeCts. 
Form  may  be  employed  to  denote  more  rude  and  unfinifh- 
ed  flrapes ;  fgure,  thofe  which  are  more  perfcCt  and  re¬ 
gular.  Form  can  never  be  employed  without  denoting 
matter  ;  whereas  fgure  may  be  employed  in  the  abftraCt : 
thus  we  fay,  a  fquare  or  a  triangular  fgure ;  but  not  a 
fquare  or  triangular  form.  And  in  the  fame  manner  we 
fay,  tb 0.  fgure  of  a  houfe  ;  but  we  mu  ft  denote  the  fub- 
ftance  which  forms  that  figure,  if  we  ufe  the  word  form  ; 
as,  a  cloud  of  the  form  of  a  houfe,  See.  See  Figure. 


D  I  C 


D  I  C 


*  [ 

2.  In  contraft  to  irregularity  or  confufion.  A*  beauty  can¬ 
not  exilt  without  order,  it  is  by  a  figure  of  fpeech  em¬ 
ployed  to  denote  beauty,  order,  &c. 

3.  As  form  rcfpeCts  only  the  external  appearance  of  bodies, 
without  regard  to  their  internal  qualities,  it  is,  by  a 
figure  of  fpeech,  employed  in  contrail  to  thefe  quali¬ 
ties,  to  denote  empty  ihow,  without  effential  qualities. 
In  this  fenfe  it  is  often  taken  when  applied  to  religious 
ceremonies,  &c. 

4.  As  form  is  employed  to  denote  the  external  appear¬ 
ance  of  bodies  ;  fo,  in  a  figurative  fenfe,  it  is  applied 
to  realoning,  denoting  the  particular  mode  or  manner 
in  which  this  is  conducted  ;  as,  the  form  of  a  fytlo- 
gfm,  Sec. 

5.  In  the  fame  manner  it  is  employed  to  denote  the  parti¬ 
cular  mode  of  procedure  eflabliihed  in  courts  of  law  ;  as, 
the  forms  of  law,  religion,  See. 

6.  Form  is  fomttimes,  although  improperly,  ufed  to  de¬ 
note  the  different  circum fiances  of  the  fame  body  ;  as, 
water  in  a  fiuid  or  a  folid  form.  But  as  this  phrafe  re¬ 
gards  the  internal  qualities  rather  than  the  external  figure, 
it  is  improper  ;  and  ought  to  be,  water  in  a  fluid  or  a  fo¬ 
lid fate . 

7.  But  when  bodies  of  different  kinds  are  compared  with 
one  another,  this  term  may  be  employed  to  denote  other 
circumftances  than  fhape  or  figure :  for  we  may  fay,  a 
juice  exfuding  from  a  tree  in  the  form  of  wax  or  rofin  ;  al¬ 
though,  in  this  cafe,  the  confidence,  colour,  Sec.  and  not 
the  external  arrangement  of  parts,  conditute  the  refem- 
blance. 

S.  From  the  regular  appearance  of  a  number  of  perfons 
arranged  in  one  long  feat,  fucli  perfons  fo  arranged 
are  fometimes  called  a  form  ;  as,  a  form  of  Jludents,  Sec. 
And, 

9.  By  an  eafy  tranfition,  the  feat  itfelf  has  alfo  acquired 
the  name  of  form. 

This  may  perhaps  feive  to  give  fome  idea  of  the  plan  of  an 
Englifh  Dictionary  compofed  upon  philofophical  principles  : 
but,  befides  the  circumdances  we  have  enumerated,  there  are 
many  others  which  would  require  particular  attention  in  the 
execution  of  a  work  of  this  kind.  In  the  Englifh  language,  a 
gieat  variety  of  terms  occur,  which  denote  matter  under  cer¬ 
tain  general  forms  or  circumdances,  without  regarding  the  mi¬ 
nute  diverfities  that  may  take  place  ;  as  the  word  cloth,  which 
denotes  matter  as  manufactured  into  a  particular  form,  in¬ 
cluding  under  it  all  the  variety  of  duffs  manufactured  in  that 
particular  way,  of  whatever  materials,  colours,  texture,  or 
finenefs,  they  may  be.  The  fame  may  he  faid  of  wood,  iron, 
yarn,  and  a  great  variety  of  terms  of  the  fame  nature,  fome  of 
which  cannot  affume  any  plural ;  while  others  admit  of  it  in 
all  cafes,  «nd  others  admit  or  refufe  it  according  to  the  different 
circumdances  in  which  they  are  confidered.  In  a  dictionary, 
therefore,  all  this  variety  of  cafes  ought  to  be  clearly  and  dif- 
tinCtly  pointed  out  under  each  particular  article  :  this  is  the 
more  neceffary,  as  fome  of  thefe  words  have  others  formed 
from  them,  which  might  be  readily  miflaken  for  their  plurals, 
although  they  have  a  very  different  fignification  ;  as  clothes, 
which  does  not  denote  any  number  of  pieces  or  different  kinds 
of  cloth,  but  wearing  apparel.  The  following  example  will  il- 
ludrate  this  head. 

WOOD.  fulf.  A  folid  fubftance,  of  which  the  trunks  and 
branfches  of  trees  confid. 

I.  This  term  is  employed  to  denote  the  folid  parts  of  vege¬ 
tables  of  all  kinds,  in  whatever  form  or  circumdances 
they  are  found.  Nor  does  this  term  admit  of  a  plural  with 
propriety,  unlefs  in  the  circumdances  after  mentioned : 
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for  we  fay,  many  different  hinds  of  wood,  in  preference  to 
many  kinds  of  woods  ;  or,  we  fay,  oak,  afh,  or  elm  wood , 
not  woods. 

2.  But  where  we  want  to  contraft  wood  of  one  quality  or 
country  with  that  of  another,  it  admits  of  a  plural :  for 
we  fay,  white  woods  are  in  general  f of  ter  than  red;  or 
IV ef  Indian  woods  are  in  general  of  greater  fpecific  gravity 
than  the  European  woods  :  but  unlefs  where  the  colour,  or 
fome  quality  which  diftinguifhes  it  from  growing  wood,  is 
mentioned,  this  plural  ought  as  much  as  poflible  to  be 
avoided,  as  it  always  fuggefts  an  idea  of  growing  wood. 

3.  Wood  likewife  denotes  a  number  of  trees  growing  near 
one  another  ;  being  nearly  fynonymous  with  forefi :  fee 
Forest.  In  this  fenfe  it  always  admits  of  a  plural;  as, 
Te  woods  and  wilds  whofe  folitary  gloom,  See. 

Farther,  it  is  evident  that  a  dictionary  cannot  he  reckoned 
complete  without  explaining  obfolete  words  ;  and  if  the  terms 
of  the  feveral  provincial  dialeCts  were  likewife  given,  it  would 
be  of  great  utility :  nor  would  this  take  much  time  ;  becaufe 
a  number  of  thefe  words  need  no  other  explanation  than  to 
mark  along  with  them  the  words  which  had  come  in  their 
place,  when  there  happened  to  be  one  perfectly  fynonymous  : 
and  in  thofe  cafes  where  the  fame  idea  could  not  be  expreffed 
in  modern  language  without  a  periphrafis,  it  would  be  of  ufe 
to  explain  them  diitinCtly  ;  fo  that,  when  a  writer  found  him- 
felf  at  a  lofs  for  a  term,  and  obliged  to  fearch  for  one  beyond 
the  bounds  of  our  own  language,  he  might  take  one  of  thefe, 
when  he  found  that  it  was  expreftive  and  energetic,  in  pre¬ 
ference  to  another  dratvn  from  a  foreign  language.  This  would 
at  leaft  have  one  good  effeCt :  it  would  make  our  language  more 
fixed  and  {table  ;  not  to  fay  more  accurate  and  precife,  than 
by  borrowing  from  foreign  languages. 

As  the  Englifti  language  is  fo  exceedingly  irregular  in  the 
pronunciation,  the  fame  letter  in  the  fame  fituation  often  af¬ 
firming  founds  totally  different  in  different  words,  it  is  impof- 
fible  to  eftahlifh  any  general  rules  on  this  fubjeCt,  which  do  not 
admit  of  many  exceptions  :  therefore,  a  dictionary  is  the  beft 
means  of  afeertaining  and  pointing  out  the  proper  pronuncia¬ 
tion  of  words.  For,  if  the  writer  firft  pointed  out  all  the  dif¬ 
ferent  founds  that  the  fame  letter  could  ever  be  made  to  ex- 
prefs,  and  aifigned  to  every  particular  found  which  each  letter 
could  he  made  co  affume,  a  particular  mark,  which  was  appro¬ 
priated  to  denote  that  particular  found  of  the  letter  whenever - 
it  occurred  ;  by  placing  thefe  particular  marks  above  the  let¬ 
ters  in  the  dictionary,  the  found  of  each  letter  would  be  pointed 
out  in  all  cafes  with  the  utmoft  certainty.  It  would  be  im- 
poflible  for  us  to  illuftrate  this  by  examples,  without  firft  af¬ 
eertaining  all  the  founds  of  each  letter ;  which  would  lead  us 
into  a  difeuflion  too  long  for  this  place. 

All  we  fiiall  obferve  farther  is,  that,  befides  having  the  ac¬ 
cented  fyllable  of  every  wor  Apr  operly  diftinguifhed  in  a  diction¬ 
ary  to  affift  in  the  pronunciation,  the  Englifh  language  require* 
another  effential  improvement,  viz.  the  ufe  of  accents  to  dif- 
tinguifh  the  meaning  of  words  and  phrafes  :  which,  although 
not  very  properly  confined  to  a  lexicographer,  yet  it  is  not 
entirely  beyond  his  province,  though  it  is  more  immediately 
within  that  of  the  grammarian. 

DICTYMNIA,  or  Dictynnia,  in  mythology,  were  feafts 
celebrated  at  Lacedaemon  and  in  Crete,  in  honour  of  Diana 
DiCtymnia  or  DiCtymiia,  or  of  a  nyrmph  taken  for  her,  who, 
having  plunged  herfelf  into  the  fea,  to  efcape  the  paffion  of 
Minos,  was  caught  in  a  fiiherman’s  net  or  hidko* ;  whence  the 
name. 

DICTYS  (Cretenfis),  a  very  ancient  hiftoriari,  who  ferving 
under  Idomentus  king  of  Crete  in  the  Trojan  war,  wrote  the 
hiftory  of  that  expedition  in  nine  books  ;  and  Tzetzes  tells  us. 
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that  Homer  formed  Ids  Iliad  upon  the  plan  of  that  hiftory. 
It  is  however  maintained,  that  the  Latin  hiftory  of  Diftys 
which  we  have  at  prefent  is  fpurious. 

DIDACTIC,  in  the  fchools,  fignifies  the  manner  of  fpeak- 
ing  or  writing,  adapted  to  teach  or  explain  the  nature  of 
things.  The  word  is  formed  from  the  Greek  JiW',  clcceo, 
“  I  teach.”  There  are  many  words  that  are  only  ufed  in  the 
didadtic  and  dogmatic  way;  and  there  are  many  works,  an¬ 
ti  ent  and  modern,  both  in  profe  and  verfe,  written  after  this 
method  :  fuch  are  the  Georgies  of  Virgil,  Lucretius’s  Poem 
De  Rerum  Natura,  and  Pope’s  Effays  on  Criticifm  and  on 
Man,  & c.  See. 

DIDAPPER,  in  ornithology.  SeeCoLYMBUs. 

DIDELPH1S,  or  opossum,  in  zoology;  a  genus  of 
quadrupeds  belonging  to  the  order  of  ferae,  the  characters  of 
which  are  thefe :  they  have  ten  fore-teeth  in  the  upper  jaw, 
and  eight  in  the  under  one.  The  dog-teeth  are  long  ;  the 
tongue  is  fomewhat  ciliated  ;  and  they  have  a  pocket  formed 
by  a  duplicature  of  the  Rein  of  the  belly,  in  which  the  dugs 
are  included.  See  PL  i. 

1.  The  marfupialts,  or  Virginian  opoffum,  has  a  long  {harp- 
pointed  nofe  ;  large,  round,  naked,  and  very  thin  ears  ;  fmall, 
black,  lively  eyes ;  long  {tiff  hairs  on  each  fide  the  nofe,  and 
behind  the  eyes :  the  hind  part  of  the  neck  and  back  covered 
with  hair  turn  inches  long  ;  the  bottoms  of  a  yellowifh  white, 
middle  part  black,  ends  whitifh  :  the  fides  covered  with  hair 
of  a  dirty  and  dufky  colour  ;  the  belly  with  foft,  woolly,  dirty 
white  hair:  the  tail,  for  near  three  inches,  clothed  with  long 
hairs  like  thofe  on  the  back  ;  the  reft  of  the  tail  covered  with 
fmall  feales.  The  tail  of  this  animal  has  a  difagreeable  appear¬ 
ance,  looking  like  the  body  of  a  fnake,  and  has  the  fame  pre¬ 
henfile  quality  with  that  of  fome  monkeys  ;  the  body  is  round 
and  pretty  thick,  the  kgs  fhort  :  on  the  lower  part  of  the  belly 
of  the  female  is  a  large  pouch,  in  which  the  teats  are  lodged, 
and  where  the  young  fhelter  as  foon  as  they  are  born.  The 
length  of  the  body  is  r 6  or  17  inches  ;  that  of  the  tail  14. 
This  creature  inhabits  many  parts  of  America  and  the  Eaft 
Indies.  It  is  very  deftruftive  to  poultry,  and  fucks  the  blood 
without  eating  the  flefh  ;  it  feeds  alfo  on  roots  and  wild  fruits, 
and  is  very  aAive  in  climbing  trees.  It  hunts  eagerly  after 
birds  and  their  nefts  ;  and  will  hang  fufpended  from  the 
branches  of  a  tree  by  its  tail  ;  then,  by  fwinging  its  body,  it 
will  fling  itfelf  among  the  trees  that  grow  in  the  neighbour¬ 
hood.  It  walks  very  {low ;  and  when  purfued  and  overtaken 
will  feign  itfelf  dead.  It  is  not  eafily  killed,  being  as  tenacious 
of  life  as  a  cat.  When  the  female  is  about  to  bring  forth,  {he 
makes  a  thick  neft  of  dry  grafs  in  fome  clofe  bufh  at  the  foot 
of  a  tree  ;  and  brings  four,  five,  or  fix  young  at  a  time.  As 
loon  as  the  young  are  brought  forth,  they  take  fhelter  in  the 
pouch  or  falfe  belly  ;  and  faften  fo  clofely  to  the  teats,  that 
they  cannot  be  feparated  without  difficulty.  They  are  blind, 
naked,  and  very  frnall,  when  new-born,  and  refemble  fetufes : 
it  is  therefore  neceffary  that  they  ffiould  continue  in  that  falfe 
belly  till  they  attain  proper  ftrength  and  fight ;  and  are  pre¬ 
pared  to  undergo  what  may  be  called  a  fecond  birth .  After 
this  they  run  into  the  pouch  as  into  an  afylum  in  time  of  dan¬ 
ger  ;  and  the  parent  carries  them  about  with  her.  During  the 
time  of  this  fecond  geftation,  the  female  fhows  an  exceffive  at¬ 
tachment  to  her  young,  and  will  fuffer  any  torture  rather  than 
allow  this  receptacle  to  be  opened  ;  for  {he  has  the  power  of 
opening  or  clofing  it  by  the  affiftance  of  fome  very  ftrong  muf- 
cles.  The  ftefh  of  the  old  animal  is  very  good,  like  that  of  a 
fucking  pig  :  the  hair  is  dyed  by  the  Indian  women,  and  wove 
into  garters  and  girdles  :  the  {kin  is  very  fetid. 

2.  The  Molucca  opoffum  has  long,  oval,  and  naked  ears-: 
the  mouth  is  very  wide :  the  lower  fide  of  the  upper  jaw, 
throat,  and  belly,  is  of  a  whitifh  affi  colour;  reft  of  the  hair 
a  cinereous  brown  tipt  with  tawny,  darkeft  on  the  back  :  the 
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tail  is  as  long  as  the  body  ;  near  the  bafe  covered  with  Tar 
the  reft  naked  :  the  claws  are  hooked.  On  the  belly  of  the  fe¬ 
male  is  a  pouch,  in  which  the  young  (like  thofe  of  the  former) 
fhelter.  Marcgrave  found  fix  young  within  the  pouch.  It  has 
ten  cutting  teeth  above  and  eight  below.  The  length  of  the 
animal  from  nofe  to  tail  is  ten  inches ;  and  the  tail  exceeds  the 
length  of  head  and  body.  Its  whole  figure  is  of  a  much  more 
{lender  and  elegant  make  than  the  former.  The  tail  pulverifed, 
and  taken  in  a  glafs  cf  -water,  is  reckoned  in  New  Spain  a  fo- 
vereign  remedy  againft  the  gravel,  colic,  and  feveral  other  dif- 
eafes.  This  fpeeies  is  found  in  great  numbers  in  Aroe  and 
Solor:  it  is  called  in  the  Indies  pelandor  aroe,  or  the  aroe  rab¬ 
bit.  They  are  reckoned  very  delicate  eating;  and  are  very 
common  at  the  tables  of  the  great,  who  rear  the  young  in  the 
fame  places  in  which  they  keep  their  rabbits.  It  inhabits  alfo 
Surinam,  and  the  hot  parts  of  America. 

3.  The  niurina,  or  murine  opoffum,  has  the  face  and  upper 
parts  of  the  body  of  a  tawny  colour  ;  the  belly  of  a  yellowifh 
white  :  the  tail  is  {lender,  and  covered  with  minute  feales  to  the 
very  rump  :  the  length  of  the  animal  from  nofe  to  tail,  about 
fix  inches  and  a  half ;  the  tail  of  the  fame  length:  the  female 
wants  the  falfe  belly  of  the  former  ;  but  on  the  lower  part  the 
Rein  forms  on  each  fide  a  fold,  between  which  the  teats  are 
lodged.  It  inhabits  the  hot  parts  of  South  America  ;  agrees 
with  the  others  in  its  food,  manners,  and  the  prehenfile  power 
of  its  tail.  It  brings  from  10  to  T4  young  ones  at  a  time  : 
they  affix  themfelves  to  the  teats  as  foon  as’ they  are  born,  and 
remain  attached  like  inanimate  things,  till  they  attain  growth 
and  vigour  to  fliift  a  little  for  themfelves. 

4.  The  Mexican  opoffum,  is  of  an  afti-colour  on  the  head 
and  upper  parts  of  the  body  :  the  belly  and  legs  are  whitifh  : 
the  tail  is  long  and  pretty  thick,  varied  with  brown  and  yel¬ 
low  ;  it  is  hairy  near  an  inch  from  its  origin,  the  reft  naked  : 
the  length  of  the  animal  from  nofe  to  tail,  about  feven  inches 
and  a  half;  of  the  tail,  more  than  n.  It  inhabits  the  moun¬ 
tains  of  Mexico,  and  lives  in  trees,  where  it  brings  forth  its 
young:  when  in  any  fright,  they  embrace  the  parent  clofely. 
The  tail  is  prehenfile,  and  ferves  inftead  of  a  hand. 

5.  The  phalanger,  or  Surinam  opoffum  of  Buffon,  has  the 
upper  part  of  the  body  reddifh,  mixed  with  a  light  afh-colour 
and  yellow  :  the  under  parts  are  of  a  dirty  yellowifh  white  ; 
the  bottom  of  the  tail  is  covered  with  hair,  for  near  two  inches 
and  a  half ;  the  reft  naked  :  the  length  of  the  animal  from 
nofe  to  tail  is  near  nine  inches  ;  the  tail  ten.  It  inhabits  Suri¬ 
nam,  according  to  Buffon  ;  who  fuppofes  it  may  be  the  fpe- 
cies  called  by  the  colonifts  the  cane  rat ,  which  is  fo  deftruAive 
to  the  fugar-canes.  According  to  Dr.  Pallas,  it  inhabits  the 
Eaft  India  iflands,  but  is  not  found  in  Surinam. 

6.  The  dorftgera ,  or  merian  opoffum,  has  the  head  and  up¬ 
per  part  of  the  body  of  a  yellowifh  brown  colour ;  the  belly 
white,  and  tinged  with  yellow  ;  the  tail  very  long  r*>l  {lender, 
and,  except  at  the  bafe,  quite  naked.  It  is  a  native  cf  Suri¬ 
nam,  and  burrows  underground  :  it  brings  five  or  fix  young  at 
a  time,  which  follow  their  parent :  on  any  apprehenfion  of 
danger,  they  all  jump  on  her  back  ;  and  twifting  their  tails 
round  hers,  fire  immediately  runs  with  them  into  her  hole. 

7.  The  kanguroo.  This  animal  has  a  fmall  head,  neck,  and 
fhoulders  ;  the  body  increafing  in  thicknefs  to  the  rump.  The 
head  is  oblong,  formed  like  that  of  a  fan,  and  tapering  from 
the  eyes  to  the  nofe  ;  end  of  the  nofe  naked  and  black  ;  the 
upper  lip  divided.  The  noftrils  are  wide  and  open  ;  the  lower 
jaw  is  fhorter  than  the  upper ;  and  the  aperture  of  the  mouth 
fmall  :  there  are  w  bilkers  on  both  jaws,  thofe  on  the  upper 
longeft  ;  and  ftrong  hairs  above  and  below  the  eyes.  The 
eyes  are  not  large  ;  the  hides  are  dufky  ;  the  pupil  is  of  a 
blueifh  black.  The  ears  are  ereA,  oblongly  ovated,  rounded 
at  the  ends,  and  thin,  covered  with  fhort  hairs  ;  four  indies 
long.  There  are  no  canine  teeth  ;  but  fix  broad  cutting  teeth 
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in  the  upper  jaw ;  two  long  lanceolated  teeth  in  the  lower, 
pointing  forward  ;  and  four  grinding  teeth  in  each  jaw,  remote 
from  the  others.  The  belly  is  convex  and  great.  That  of 
the  female  lias  a  cavity  opening  externally  like  other  animals 
of  the  opoflum  tribe,  for  the  nurture  and  prote&ion  of  its 
young.  The  fore  legs  are  very  fliort,  fcarcely  reaching  to  the 
nofe  ,  and  ufelefs  for  walking.  The  hind  legs  are  almoft  as 
long  as  the  body  ;  and  the  thighs  are  very  thick  :  on  the  fore 
feet  are  five  toes,  with  long  conic  and  ftrong  claws ;  on  the 
hind  feet,  only  three :  the  middle  toe  is  very  long  and  thick, 
like  that  of  an  oftrich  ;  the  two  others  are  placed  very  dillinft 
from  it,  and  are  fmall :  the  claws  are  fliort,  thick,  and  blunt : 
the  bottom  of  the  feet,  and  hind  part,  black,  naked,  and  tu- 
berculated,  as  the  animal  refts  often  on  them.  The  tail  is  very 
long,  extending  as  far  as  the  ears  ;  thick  at  the  bafe,  tapering 
to  a  point.  T  he  fcrotum  is  large  and  pendulous.  The  hair  on 
the  whole  animal  is  foft,  and  of  an  a (h -colour ;  lighted  on  the 
lower  parts.  The  dimenfions  of  a  full  grown  animal  are  not 
corre&ly  known  ;  but  the  following  are  thofe  of  a  male  lately 
fent  to  Lord  Sidney  by  Governor  Phillip. 


The  length  from  the  point  of  the  nofe  to  the  end  of  f.  in. 

the  tail,  of  this  animal,  was  -  -  S  5 

Length  of  the  tail,  -  -  -31 

- - head,  -  -  -  on 

-  - fore  legs,  -  »  a  o 

- hind  legs,  -  -  3  7 

Circumference  of  the  fore  part  by  the  legs,  -  19 

- - - lower  parts  -  -  4  5 

Round  the  thicker  part  of  the  tail,  which  gradually 

tapers  to  the  end  -  -  1  I 


The  above  is  the  larged  kanguroo  that  has  yet  been  feen,  and 
there  is  reafon  to  believe  that  even  this  had  not  nearly  attained 
its  full  growth. 

It  inhabits  the  wedern  fide  of  New  Holland,  and  has  as  yet 
been  difcovered  in  no  other  part  of  the  world.  It  lurks  among 
the  grafs  ;  and  feeds  on  vegetables  :  it  goes  entirely  on  its  hind 
legs  ;  making  ufe  of  the  fore  feet  only  for  digging,  or  bring¬ 
ing  its  food  to  its  mouth.  The  dung  is  like  that  of  a  deer. 
It  is  very  timid  :  at  the  fight  of  men  it  flies  from  them  by 
amazing  leaps,  fpringing  over  bufhes  feven  or  eight  feet  high  ; 
and  going  progreffively  from  rock  to  rock.  It  carries  its  tail 
quite  at  right  angles  with  its  body  when  it  is  in  motion  ;  and 
when  it  alights,  often  looks  back.  Thefe  animals  feed  in  herds 
of  about  30.  or  40  ;  one  being  always  apparently  on  the  watch 
at  a  didance  from  the  red.  The  larged  kanguroo  that  has 
yet  been  {hot,  weighed  about  140  pounds.  But  it  has  been 
difcovered  that  there  are  two  kinds,  one  of  which  feldom  ex¬ 
ceeds  60  pounds  in  weight  :  thefe  live  chiefly  on  the  high 
grounds :  their  hair  is  of  a  reddifhcafl,  and  the  head  is  Ihorter 
than  the  larger  fort.  Young  kanguroos  which  have  been 
taken,  have  in  a  few  days  grown  very  tame,  but  none  have 
lived  more  than  two  or  three  weeks.  A  fliort  time  ago,  how¬ 
ever,  two  male  and  feveral  female  kanguroos  were  brought  to 
this  country,  and  depofited  in  the  Royal  Menagerie  at  Rich¬ 
mond,  where  fome  of  them  have  bred.  The  females  breed  at 
all  feafons,  and  produce  only  a  Angle  young  at  a  time ;  and 
this  goes  into  the  falfe  belly  occafionally,  and  fucks  its- mother 
a  long  time  after  it  appears  capable  of  procuring  its  own  food. 
If  the  old  one  is  purfued,  however,  in  attending  to  her  own 
fafety,  (he  will  force  out  the  young  one,  although  incapable 
of  making  its  efcape.  The  tail  of  the  kanguroo,  which  is 
very  large,  is  found  to  be  ufed  as  a  weapon  of  offence,  and  has 
given  fuch  fevere  blows  to  dogs  as  to  oblige  them  to  defift  from 
purfuit.  Its  flefh  is  coarfe  and  lean,  nor  would  it  probably  be 
ufed  for  food  in  any  place  where  there  was  not  a  fcarcity  of 
frefh  provifions. 
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8.  The  quoll ,  or  fpotted  opoflum,  is  deferibed  as  in  length 
from  the  nofe  to  the  beginning  of  the  taii  about  15  inches,  and 
the  tail  about  nine  or  ten.  The  general  colour  black,  inclining 
to  brown  beneath  ;  the  neck  and  body  fpotted  with  irregular 
roundiflr  patches  of  white,  the  ears  pretty  large  and  eredx  ; 
the  vifage  pointed,  the  muzzle  furnifhed  with  long  {lender 
hairs;  the  legs,  from  the  knees  downward,  almolt  naked,  and 
aflr  coloured  ;  on  the  fore  feet  are  five  claws,  and  on  the  hind, 
four,  and  a  thumb  without  a  claw  ;  the  tail,  for  about  an  inch 
and  an  half  “from  the  root,  is  covered  with  hairs  of  the  fame 
length  as  thofe  on  the  body,  from  thence  to  the  end  with  long 
ones  not  unlike  that  of  a  fquirrel.  The  female  has  fix  teats 
placed  in  a  circle  within  the  pouch. 

9.  The  languroo  rat  is  deferibed  as  fimilar,  both  in  the  ge¬ 
neral  fliape  of  the  body  and  the  conformation  of  the  legs,  to 
the  kanguroo  ;  but  the  vifage  having  a  llrong  refemblance  to 
that  of  the  rat,  and  the  colour  of  the  whole  not  ill  refembling 
that  animal,  it  has  obtained  the  name  of  the  kanguroo  rat.  It 
is  an  inhabitant  of  New  Holland  ;  and  two  of  the  fpecies  are 
now  to  be  feen  alive  at  the  curious  exhibition  of  animals  over 
Exeter  Exchange  ;  where  one  of  them,  being  a  female,  has 
brought  forth  young.  This  fpecies  has  two  cutting  teeth  in 
front  of  the  upper  jaw,  with  three  others  011  each  fide  of 
them  ;  and  at  a  diftance  one  falfe  grinder,  {harp  at  the  edge, . 
and  channelled  or  fluted  on  the  fides  ;  and  clofe  to  thefe,  two 
true  grinders  :  in  the  lower  jaw  there  are  two  long  cutting 
teeth  formed  like  thofe  of  the  fquirrel,  with  three  grinders  cor- 
refponding  with  thofe  in  the  upper  jaw. 

1 0.  The flying  opoflum,  a  beautiful  fpecies,  and  clothed  with  fur 
of  the  moil  exquifite  texture,  is  an  inhabitant  of  New  Wales. 
In  length,  from  the  tip  of  the  nofe  to  the  root  of  the  tail,  it 
is  20  inches;  the  tail  itfelf  is  22  inches,  at  the  bafe  quite 
light,  increafing  gradually  to  black  at  the  end  :  the  ears  are 
large  and  ereft :  the  coat  or  fur  is  of  a  rich  and  moll  deli¬ 
cate  texture ;  appearing,  on  the  upper  parts  of  the  body,  at 
firft;  fight,  of  a  glofly  black,  but  on  a  nicer  infpeftion  feems  to 
be  mixed  with  grey  ;  the  under  parts  are  white,  and  on  each 
hip  is  a  tan-coloured  fpot  nearly  as  big  as  a  {hilling. ;  at  this 
part  the  fur  is  thinneft,  but  at  the  root  of  the  tail  it  is  fo  rich 
and  clofe  that  the  hide  cannot  be  felt  through  it.  The  fur  is 
alfo  continued  to  the  claws.  On  each  fide  of  the  body  is  a 
broad  flap  or  membrane  (as  in  the  flying  fquirrels),  which  is 
united  to  both  the  fore  and  hind  legs.  The  jaws  are  furniflied 
with  teeth,  placed  as  in  fome  others  of  this  genus  :  in  the 
upper  jaw  forwards  are  four  fmall  cutting  teeth,  then  two  ca¬ 
nine  ones,  and  backwards  five  grinders  :  the  under  jaw  has  two 
long  large  cutting  teeth,  five  grinders,  with  no  intermediate 
canine  ones,  the  fpace  being  quite  vacant.  The  fore -legs  have 
five  toes  on  each  foot,  with  a  claw  on  each ;  the  hinder  ones 
four  toes,  with  claws  (the  three  outfide  ones  without  any  fepa- 
ration),  and  a  thumb  without  a  claw,  enabling  the  animal  to 
ufe  the  foot  as  a  hand,  as  many  of  the  opoflum  tribe  are  ob- 
ferred  to  do. 

1 1.  The  Cayenne  opoflum  has  a  long  {lender  face :  ears 
cre£I,  pointed,  and  fliort :  the  coat  woolly,  mixed  with  very 
coarfe  hairs,  three  inches  long,  of  a  dirty  white  from  the 
roots  to  the  middle  ;  from  thence  to  the  ends,  of  a  deep  brown; 
fides  and  belly  of  a  pale  yellow;  legs  of  a  duiky  brown; 
thumb  on  each  foot  diftindl  ;  on  the  toes  of  the  fore  feet,  and 
thumb  of  the  hind,  are  nails ;  on  the  toes  of  the  hind  feet 
crooked  claws  ;  tail  very  long,  taper,  naked,  and  fealy.  Length 
17  French  inches ;  of  the  tail  fifteen  and  a  half.  The  fubjeA 
meafured  was  young.  It  inhabits  Cayenne  ;  is  very  aftive  in 
climbing  trees,  on  which  it  lives  the  whole  day  :  in  marfhy 
places,  it  feeds  on  crabs,  which,  when  it  cannot  draw  out  of  their 
holes  with  its  feet,  it  hooks  them  by  means  of  its  long  tail. 
If  the  crab  pinches  its  tail,  the  animal  fets  up  a  loud  cry. 
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which  may  be  heard  afar  ;  its  common  voice  is  a  grunt  like  a 
young  pig.  It  is  well  fund  (he  a  with  teeth,  and  will  defend  it- 
felf  Itoutly  againlt  dogs  ;  brings  forth  four  or  live  young, 
which  it  fecures  in  fome  hollow  tree.  The  natives  eat  thefe 
animals,  and  fay  their  flefh  refembles  a  hare.  They  are  eaiily 
tamed,  and  will  then  refufe  no  kind  of  food. 

12.  The  New  Holland  opoffum  has  the  upper  part  of 
the  head,  and  the  back  and  tides,  covered  with  long,  foft, 
glolfy  hairs,  of  a  dark  cinereous  colour  at  the  bottoms,  and 
of  a  rutty  brown  towards  the  ends:  the  belly  is  of  a  dirty 
white.  The  tail  is  taper,  covered  with  fhort  brown  hairs,  ex¬ 
cept  for  four  inches  and  a  half  of  the  end,  which  is  white,  and 
naked  underneath  ;  the  toes  like  thofe  of  the  former.  It  is 
defcribed  by  Pennant  from  a  thin,  the  length  of  which,  from 
the  head  to  the  tail,  was  13  inches,  and  the  tail  the  fame. 

I  he  animal  was  found  near  Endeavour  river,  on  the  eailern 
coalt  of  New  Holland,  with  two  young  ones.  It  lodges  in 
the  grafs,  but  is  not  common.  There  are  two  or  three  other 
fpecies. 

DIDUS,  or  dodo,  in  ornithology,  a  genus  belonging  to  the 
order  of  gallium.  The  bill  is  contrafted  in  the  middle  by  two 
tranfverfe  rugse  ;  each  mandible  is  infledled  at  the  point  ;  and 
the  face  is  bare  behind  the  eyes.  Only  one  fpecies,  the  inep- 
tus,  is  mentioned  by  Linmeus  ;  but  three  are  defcribed  by 
Button  :  though  it  is  doubted  whether,  on  further  obfervation, 
they  may  not  all  prove  one  and  the  fame  fpecies,  differing  only 

I I  lex  or  age.  See  Plate  2. 

1.  The  drcnte ,  or  hooded  dodo,  (ineptus,  Lind)  is  fome- 
what  bigger  than  a  fwan,  and  near  three  feet  in  length.  The 
bill  is  flrong,  large,  and  hooked  at  the  end  ;  the  gape  ttretches 
beyond  the  eyes  :  the  colour  of  it  is  a  very  pale  blue  ;  except 
the  end  of  the  upper  mandible,  which  is  yellowifh,  and  has  a 
rui  foot  on  the  bend  of  it ;  the  end  of  the  lower  is  blackifli  ; 
the  irides  are  white.  The  general  colour  of  the  plumage  is  ci¬ 
nereous,  and  foft  to  the  touch  ;  the  belly  and  thighs  are  whitifh. 
The  head  is  large,  and  feems  as  it  were  covered  with  a  black 
hood  or  cowl.  The  wings  are  very  fhort,  and  of  a  yellowifh. 
afli-colour  :  the  tail  feathers  are  curled,  Hand  up  on  the  rump, 
and  incline  to  yellow.  The  legs  have  four  toes,  three  before 
and  one  behind  ;  are  very  ttout,  fhort,  and  yellowifh  :  the 
claws  are  black.  It  inhabits  the  Hands  of  Mauritius  and 
Bourbon  in  the  Indian  Ocean. 

2.  The  folitalre ,  or  folitary  dodo,  is  a  large  bird,  and  the 
male  is  faid  to  weigh  fometimes  45  pounds.  The  neck  is  of 
a  proportionable  length,  and  the  eye  black  and  lively  :  the  head 
is  not  ertfted,  and  the  general  colour  of  the  plumage  is  grey 
and  brown  mixed  :  it  has  fcarce  any  tail,  and  the  baftard  wing 
fwells  out  into  a  round  knob  :  the  wings  are  too  fhort  for 
flight  ;  and  the  hind  parts  are  rounded  like  a  horfe’s  rump, 
being  clothed  with  feathers,  which  may  be  termed  coverts. — 
The  females  are  covered  with  fometimes  brown  and  fometimes 
light  yellow  feathers,  and  appear  very  beautiful.  The  feathers 
on  each  fide  of  the  breaft  enlarge  into  two  white  tufts, 
fomewhat  refembling  the  bofom  of  a  woman.  Thofe  of  the 
thighs  are  rounded  at  tlie  end  like  (hells  ;  and,  according  to 
Leguat,  the  bird  has  altogether  a  noble  and  elegant  gait.  This 
is  an  inhabitant  of  the  ifle  of  Rodrigue,  where  it  is  not  uncom¬ 
mon  ;  but  not  met  with  in  flocks,  fcarcely  more  than  two 
being  found  together.  It  makes  its  nett  in  by-places,  of  leaves 
of  the  palm,  a  foot  and  a  half  in  thicknefs;  and  lays  one  egg, 
bigger  than  that  of  a  goofe.  The  male  fits  in  his  turn ;  and 
does  not  fuffer  any  bird  to  approach  within  sco  yards  of  the 
fpot  while  the  hen  is'fitting,  which  is  feven  weeks.  The  young 
is  fome  months  before  it  can  fhift  for  itfelf ;  the  old  ones,  in 
the  mean  time,  are  affectionate  to  it,  and  faithful  to  each  other 
afterwards,  though  they  occafionally  may  mix  with  others  of 
their  kind.  The  young  birds,  though  timid,  are  llupid  enough 
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to  fuffer  the  approach  of  any  or.e;  but  when  grown  up  arc 
more  fhy,  and  will  not  be  tamed.  They  are  chafed  in  the  win¬ 
ter  feafon,  viz.  from  March  to  September  ;  being  then  fat, 
and  the  young  birds  are  much  efteeined  for  the  table. 

3.  The  Na%arene  dodo  is  bigger  than  a  fwan.  The  bill  is 
a  little  bent  downwards,  and  large:  inftead  of  feathers,  the 
whole  is  covered  over  with  a  black  down ;  but  the  wings  are 
feathered,  and  it  has  fome  frizzled  ones  upon  the  rump,  which 
ferve  inftead  of  a  tail :  the  legs  are  long  and  fcaly,  and  there 
are  three  toes  on  each  foot.  This  was  met  with  in  the  Ifle  of 
France,  and  defcribed  as  above  by  Fr.  Cauclie  ;  who  adds,  that 
the  female  lays  only  one  egg,  which  is  white,  and  as  big  as  a 
penny  loaf,  and  that  there  is  always  found  with  it  a  white  ftone 
of  the  fize  of  an  hen’s  egg;  that  it  makes  the  nett  of 
leaves  and  dry  herbs,  in  the  forefts,  on  the  ground  ;  and  that 
there  is  likewife  found  a  grey  ftone  in  the  gizzard  of  the  young 
bird. 

DIDYMUS  of  Alexandria,  an  ecclefiaflical  writer  of  the 
fourth  century  ;  who,  though  he  is  faid  to  have  loft  his  eyes  at 
five  years  of  age,  when  he  had  fcarcely  learned  to  read,  yet  ap¬ 
plied  fo  earneltly  to  ftudy,  that  he  attained  all  the  philofophic 
arts  in  a  high  degree,  and  was  thought  worthy  to  fill  the  chair 
in  the  famous  divinity-fehool  at  Alexandria.  He  was  the  au¬ 
thor  of  a  great  number  of  works :  but  all  we  have  now  remain¬ 
ing  are,  a  Latin  tranflation  of  his  book  upon  the  Holy  Spirit, 
in  the  works  of  St.  Jerome,  who  was  the  tranfiator  ;  fhort 
ftriCtures  on  the  Canonical  Epiftles ;  and  a  book  again!!  the 
Manichees. 

DIDYNAMIA  (from  twice,  and  Swapi; power),  the  name 
of  the  i4thclafs  in  Linnaeus’s  fexualmethod,  confifting  of  plants 
with  hermaphrodite  flowers,  which  have  four  flamina  or  male 
organs,  two  of  which  are  long  and  two  fhort.  See  Botany. 

DIEMEN’s  Land,  the  fouthern  coaft  or  point  of  New 
Holland,  S.  lat.  430  21' 20".  E.  long.  1470  29b  This  coaft 
was  difeovered  in  November  1642  by  Tafman,  who  gave  it  the. 
name  of  Nan  Diemen’s  Land.  Captain  Furneaux  touched  at 
it  in  March  1773,  and  the  country  has  been  fince  further  ex¬ 
plored  by  our  late  navigators.  Here  is  a  very  fafe  road,  named 
by  Captain  Cook  Adventure  Bay.  The  parts  adjoining  to  the 
bay-  are  moftly  hilly,  and  form  an  entire,  forefi  of  tall  trees, 
rendered  almoft  impaffable  by  brakes  of  fern,  fhrubs,  &c.  The 
foil  on  the  flat  land,  and  on  the  lower  part  of  the  hills,  is 
fandy,  or  confifts  of  a  yellowifh  earth,  and  in  fome  parts  of  a 
reddifh  day ;  but  further  up  the  hills  it  is  of  a  tough  grey 
fort.  This  country,  upon  the  whole,  bears  many  marks  of 
being  very  dry,  and  the  heat  appears  to  be  great.  No  mineral 
bodies,  nor  Hones  of  any  other  kind  than  the  white  fand-ftone, 
were  obferved :  nor  any-  vegetables  that  afforded  fubfittence  for 
man.  The  foreft-trees  are  all  of  one  kind,  generally  quite 
ftraight,  and  bearing  clutters  of  fmall  white  flowers.  The 
principal  plants  obferved  were  wood-forrel,  milk-wort,  cud¬ 
weed,  bell-flower,  gladiolus,  famphire,  and  feveral  kinds  of 
fern.  The  only  quadruped  feen  diftindlly  was  a  fpecies  of 
opoffum,  about  twice  the  fize  of  a  large  rat.  The  kanguroo, 
found  farther  northward  in  New  Holland,  may  alfo  be  fup- 
pofed  to  inhabit  here,  as  fome  of  the  inhabitants  had  pieces  of 
the  fkin  of  that  animal.  The  principal  forts  of  birds  in  the 
woods  are  brown  hawks  or  eagles,  crows,  large  pigeons,  yel¬ 
lowifh  paroquets,  and  a  fpecies  which  was  called  motacllla  cya- 
nea,  from  the  beautiful  azure  colour  of  its  head  and  neck.  On 
the  fhore  were  feveral  gulls,  black  oyfter-catchers  or  fea-pies, 
and  plovers  of  a  flone-colour.  In  the  woods  were  feen  fome 
blackifh  fnakes  of  a  pretty  large  fize ;  and  a  fpecies  of  lizard 
fifteen  inches  long  and  fix  round,  beautifully  clouded  with  yel¬ 
low  and  black.  Among  a  variety  of  fifh  caught,  were  fome 
large  rays,  nurfes,  leather-jackets,  bream,  foies,  flounders,  gur¬ 
nards,  and  elephant-fifh.  Upon  the  rocks  are  mufcles  and 


D  I  E 


D  1  E 


[  i 

ether  fhell-filh,  and  upon  the  beach  were  found  fome  pretty 
Medufa’s  heads.  The  molt  troublefome  infers  met  with  were 
the  mufquitoes ;  and  a  large  black  ant,  the  bite  of  which 
occafions  extreme  pain. 

The  inhabitants  feemed  mild  and  cheerful,  with  little  of 
that  wild  appearance  which  favages  in  general  have.  They 
are  almoft  totally  devoid  of  perfonal  adlivity  or  genius,  and  are 
nearly  upon  a  par  with  the  wretched  natives  of  Terra  del 
Fuego.  They  difplay,  however,  fome  contrivance  in  their 
method  of  cutting  their  arms  and  bodies  in  lines  of  different 
diredlions,  raifed  above  the  furface  of  the  fkin.  Their  indif¬ 
ference  for  prefects  offered  them,  their  general  inattention  and 
want  of  curiofity,  were  very  remarkable,  and  teftified  no  acute- 
refs  of  underftanding.  Their  completion  is  a  dull  black, 
which  they  fometimes  heighten  by  fmutting  their  bodies,  as  was 
fuppofed  from  their  leaving  a  mark  behind  on  any  clean  fub- 
ftance.  Their  hair  is  perfectly  woolly,  and  is  clotted  with 
greafe  and  red  ochre  like  that  of  the  Hottentots.  Their  nofes 
are  broad  and  full,  and  the  lower  part  of  the  face  projets  con- 
fiderably.  Their  eyes  are  of  a  moderate  fuse  ;  and  though 
they  are  not  very  quick  or  piercing,  they  give  the  countenance 
a  frank,  cheerful,  and  pleafing  cad.  Their  teeth  are  not  very 
white  nor  well  fet,  and  their  mouths  are  wide  :  they  wear  their 
beards  long  and  clotted  with  paint.  They  are  upon  the  whole 
well  proportioned,  though  their  belly'  is  rather  protuberant. 
Their  favourite  attitude  is  to  Hand  with  one  fide  forward, 
and  one  hand  grafping  acrofs  the  back  the  oppoiite  arm, 
which  on  this  occafion  hangs  down  by  the  fide  that  projedts. 

Near  the  fhore  in  the  bay  were  obferved  fome  wretched  con- 
ftrudlions  of  flicks  covered  with  bark  ;  but  thefe  feemed  to  have 
been  only  temporary,  and  they  had  converted  many  of  their 
largeft  trees  into  more  comfortable  and  commodious  habitations. 
The  trunks  of  thefe  were  hollowed  out  to  the  height  of  6  or  7 
feet  by  means  of  fire.  That  they  fometimes  dwell  in  them 
was  manifeft  from  their  hearths  in  the  middle,  made  of  clay', 
round  which  four  or  five  perfons  might  fit.  Thefe  places 
of  fhelter  are  rendered  durable  by  their  leaving’  one  fide  of 
the  tree  found,  fo  that  it  continues  growing  with  great  luxu¬ 
riance. 

DIEMERBROEK  (Ifbrand),  a  learned  profefTorof  phyfic 
and  anatomy  at  Utrecht,  was  born  at  Montfort,  in  Blolland,  in 
1609,  where  he  acquired  great  reputation  by  his  ledtures  and 
his  pradlice ;  and  died  at  Utrecht  in  1674.  He  wrote  a 
treatife  on  the  plague,  which  is  efleemed ;  and  feveral  learned 
works  in  anatomy  and  medicine,  which  were  printed  at  Utrecht 
in  1685  in  folio. 

DIEPPE,  a  town  of  France,  in  the  department  of  Lower 
Seine  and  late  province  of  Normandy,  with  a  good  harbour, 
formed  by  the  mouth  of  the  river  Arques,  an  old  caftle,  and 
two  piers.  Packet-boats  pafs  between  this  port  and  Bright- 
helmftone,  in  time  of  peace.  The  church  of  St.  James  is  a 
very  fine  ftrudlure  ,  and  there  is  a  tower  from  which  in  fine 
weather  the  coafl  of  England  may  be  feen.  The  principal 
trade  confifls  in  herrings,  whitings,  mackarel,  ivory  toys,  and 
laces.  It  was  bombarded  by  the  Englifh  in  1649,  and  is  not 
now  fo  confiderable  as  formerly.  It  is  30  miles  N.  of  Rouen, 
and  132  N.  W.  of  Paris.  Lon.  1.9.  E.  Lat.  49.  55.  N. 

DIES  m arc h  1  i£,  was  the  day  of  congrefs  or  meeting  of 
the  Englifh-  and  Scots,  annually  appointed  to  be  held  on  the 
inarches  or  borders,  in  order  to  adjuil  all  differences  between 
them. 

DIESIS,  in  raufic,  is  the  divifion  of  a  tone  lefs  than  a  femi- 
tone  ;  or  an  interval  confifting  of  a  lefs  or  imperfedl  femitone. 
Diefis  is  the  fmalleft  and  foftefi  change  or  inflexion  of  the  voice 
imaginable  :  it  is  called  a  faint,  exprefied  thus  X,  by  a  St.  An¬ 
drew’s  crofs  or  faltier. 

DIESPITER,  in  antiquity,  a  name  given  to  Jupiter  j  and 


I  I 

fignifying  did  pater ,  “  father  of  the  day.”  St.  Auguflin  de¬ 
rives  the  name  from  dies  ‘hday,”  and  partus  “  produdlion, 
bringing  forth  it  being  Jupker  that  brings  forth  the  day. 
Of  this  opinion  were  Servius  and  Macrobius  ;  the  former 
adding,  that  in  the  language  of  the  Ofci  they  called  him  Lu- 
centius,  as  Dufpiter  in  Latin, 

DIET,  in  medicine,  according  to  fome,  comprehends  the 
whole  regimen  or  rule  of  life  with  regard  to  the  fix  non-natu¬ 
rals  ;  air,  meats  and  drinks,  fleep  and  watching,  motion  and 
reit,  paffions  of  the  mind,  retentions  and  excretions.  Others 
reftrain  the  term  diet  to  what  regards  eating  and  drinking, 
or  folid  aliments  and  drinks.  See  Food. 

The  natural  conftitution  of  the  body'  of  mab  is  fuch,  that  it 
can  eafily  bear  fome  changes  and  irregularities  without  much 
injury.  Had  it  been  otherwife,  we  fhould  be  almoft.  conftantly 
put  out  of  order  by  every  flight  caufe.  It  is  certain,  how¬ 
ever,  that  we  conftantly  do  a  violence  to  nature  by  the  inordi¬ 
nate  way  in  which  our  appetites  are  indulged.  Indeed  there 
are  few  pofietTed  of  the  opportunity,  who,  tempted  no  lefs  by 
the  varieties  of  the  table  than  by  luxurious  habits,  do  not  fall 
into  exceffes  that  tend  to  produce  difeafes  and  abridge  the 
term  of  their  exiftence. 

T)\v.T-Drinks,  a  form  in  phyfic,  including  all  the  medicated 
wines,  ales,  and  wheys,  nfed  in  chronic  cales.  They  require 
a  courfe  or  continuation  to  anfvver  any  good  intention. 

Diet,  or  Dyet,  in  matters  of  policy,  fignifies  the  general 
afiembly  of  the  flates  or  circles  of  an  empire,  to  deliberate  and 
concert  meafures  proper  to  be  taken  for  the  good  of  the  pub¬ 
lic.  The  general  diet  of  the  empire  of  Germany  is  ufually 
held  at  Ratifbon.  It  confills  of  the  emperor,  the  nine  eledt- 
ors,  and  the  ecclefiaftical  princes ;  viz.  the  archbifhops,  bifhops, 
abbots,  and  abbefles ;  the  fecular  princes,  who  are  dukes,  mar- 
quifes,  counts,  vifeounts,  or  barons  ;  and  the  reprefentatives 
of  imperial  cities.  It  meets  on  the  emperor’s  fummons,  and 
any  of  the  princes  may  fend  their  deputies  thither  in  their 
Head.  The  diet  makes  laws,  raifes  taxes,  determines  differ¬ 
ences  between  the  feveral  princes  and  flates,  and  can  relieve 
the  fubjedls  from  the  oppreffions  of  their  fovereigns. 

Before  that  unfortunate  country  became  a  prey  to  the  def- 
pots  Concerned  in  its  partition,  the  diet  of  Poland,  or  the 
affembly  of  the  flates,  confifled  of  the  fenate  and  deputies, 
or  reprefentatives  of  every  palatinate  or  county  and  city  ;  and 
ufually  met  every  two  years,  but  oftener  upon  extraordinary 
occafions,  if  fummoned  by  the  king,  or  in  his  abfence,  by  the 
archbifhop  of  Gnefna.  The  general  diet  of  Poland  fat  but 
fix  weeks,  and  often  broke  up  in  a  tumuli  much  fooner :  for 
one  diflenfing  voice  prevented  their  palling  any  laws,  or  com¬ 
ing  to  any  refolutions  on  what  was  propofea  to  them  from 
the  throne.  Switzerland  has  alfo  a  general  diet,  which  is 
ufually  held  every'  ymar  at  Baden,  and  rcprefents  the  whole 
Helvetic  body' :  it  feldom  lads  longer  than  a  month.  •  Befides 
this  general  diet,  there  are  diets  of  the  Prpteflant  cantons,  and 
diets  of  the  Catholic  ones :  the  firfl  affemble  at  A  raw,  and 
are  convoked,  by  the  canton  of  Zurich  ;  the  fecond  at  Lucern, 
convoked  by  the  canton  of  that  name. 

DIETETIC,  denotes  fomething  belonging  to  diet,  but 
particularly  that  part  of  phyfic  which  treats  of  this  fubjedt. 
See  Diet,  Food,  and  Drink. 

DIETRICH,  or  Dietricy  (Chriflian  William  Ernefl),  a 
modern  artift,  who  was  born  at  Wiemar  in  1712.  He  refided 
chiefly  at  Drefden,  where  he  was  profeffor  of  the  academy  of 
arts.  He  was  a  painter  of  very  extenfive  abilities,  and  fuc- 
ceeded  both  in  hiilory  and  landfcape.  We  have,  by'  him,  a 
great  number  of  fmall  fubjedls,  to  the  amount  of  1 50  or  more* 
which  he  engraved  from  his  own  compofitions,  in  the  ftyle, 
fays  Bafan,  of  Oftade  of  Lairefle,  and  of  Salvator  Rofa.  Sixty 
of  thefe  etchings  are  exceedingly  rare. 
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DIETS,  a  town  in  the  circle  of  the  Upper  Rhine  in  Ger¬ 
many  fituated  on  the  river  Lohn,  twenty  miles  north  of  Mentz, 
and  fubjedt  to  the  houfe  of  Naffau-Orange.  E.  long.  y.  40. 
N.  lat.  50.  28. 

DIEU  et  mon  droit,  i.  e.  God  and  my  right,  the  motto  of 
the  royal  arms  of  England,  fir  ft  affumed  by  king  Richard  I. 
to  intimate  that  he  did  not  hold  his  empire  in  vaffalage  of  any 
mortal.  It  was  afterwards  taken  up  by  Edward  III.  and  was 
continued  without  interruption  to  the  time  of  the  late  king 
William,  who  ufed  the  motto  Je  main  iiendray,  though  the 
former  was  hill  retained  upon  the  great  feal.  Alter  him  queen 
Anne  ufed  the  motto  Sniper  eadem ,  which  had  been  before 
uled  by  queen  Elizabeth  ;  but  ever  fince  queen  Anne,  Dim  et 
mon  droit  continues  to  be  the  royal  motto. 

DIFF,  is  the  name  of  an  inifrument  of  muiic  among  the 
Arabs,  fers'ing  chiefly  to  beat  time  to  the  voice  :  it -is  a  hoop, 
fometimes  with  pieces  of  brafs  fixed  to  it  to  make  a  jingling, 
over  which  a  piece  of  parchment  is  dillended.  It  is  ftruck  with 
the  fingers,  and  is  the  true  tympanum  of  the  ancients. 

DIFFARREATION,  among  the  Romans,  a  ceremony 
whereby  the  divorce  of  their  priefts  was  folemnized.  The 
word  comes  from  the  prepofition  dis  ,•  which  is  ufed,  in  com- 
pofltion,  for  diviffon  or  feparation  ;  and  farreatio,  a  ceremony 
with  wheat,  of  far  “  wheat.”  Diffarreation  was  properly  the 
diffolving  of  marriages  contracted  by  co.nfarreation  ;  which 
were  thofe  of  the  pontifices  or  priefls.  Feflus  fays,  it  was 
performed  with  a  wheateu  cake.  Vigenere  will  have  confarrea- 
tion  and  diffarreation  to  be  the  fame  thing-. 

O  # 

DIFFERENCE,  in  mathematics,  is  the  remainder  when 
one  number  or  quantity  is  fubtraCted  from  another. 

Difference,  in  logic,  an  effential  attribute  belonging  to 
fome  fpecies,  and  not  fopnd  in  the  genus ;  being  the  idea  that 
defines  the  fpecies.  Thus,  body  and  fpirit  are  the  two  fpecies 
of  fubftance,  which  in  their  ideas  include  fomething  more  than 
is  included  in  the  idea  of  fubftance.  In  body,  for  inftance,  is 
found  impenetrability  and  extension  ;  in  fpirit,  a  power  of 
thinking  and  reafoning :  fo  that  the  difference  of  body  is 
impenetrable  extenfion,  and  the  difference  of  fpirit  is  cogi¬ 
tation. 

D  ifference,  in  heraldry,  a  term  given  to  a  certain  figure 
added  to  coats  of  arms,  ferving  to  diftinguifh  one  family  from 
another,  and  to  fhow  how  diftant  younger  branches  are  from 
the  elder  or  principal  branch. 

DIFFERENTIAL,  differ entiale,  in  the  higher  geo¬ 
metry,  an  infinitely  fmall  quantity,  or  a  particle  of  quantity  fo 
frnall  as  to  be  lefs  than  any  affignable  one.  It  is  called  a  dif¬ 
ferential,  or  differential  quantity,  becaufe  frequently  conlidered 
as  the  difference  of  two  quantities  ;  and,  as  fuch,  is  the  foun¬ 
dation  of  the  differential  calculus.  Sir  Ifaac  Newton,  and  the 
Englifh,  call  it  a  moment,  as  being  confidered  as  the  momentary 
increafe  of  quantity.  SeeFLuxiONs. 

DIFFORM,  Difformis  (from  forma  “fhape”),  is  a 
word  ufed  in  oppofition  to  uniform  ;  and  fignifies,  that  there  is 
no  regularity  in  the  form  or  appearance  of  a  thing.  The  bo- 
tanifts  ufe  it  as  a  diftinclion  of  the  flowers  of  feveral  fpecies  of 
plants. 

DIFFUSE,  an  epithet  applied  to  fuch  works  as  are  written 
in  a  prolix  manner.  Among  hiftorians,  Salluft  is  reckoned 
fententious,  and  Livy  diffufe.  Thus  alfo  among  the  orators, 
Demofthenes  is  clofe  and  concife  j  Cicero,  on  the  other  hand, 
is  diffufe. 

DIFFUSION,  the  difperfion  of  the  fubtile  effluvia  of  bo¬ 
dies  into  a  kind  of  atmofphere  ail  round  them.  Thus  the 
light  diffufed  by  the  rays  of  the  fun,  iffues  all  round  from  that 
amazing  body  of  fire. 

DIGASTRICUS,  in  anatomy,  a  mufcle  of  the  lower  jaw, 
eajkd  alfo  Biventer.  See  Anatomy,  Table  of  the  Muffles, 


1 

DIGBY  (Sir  Kenelm),  became  very  illuftrious  in  the  s 7 tH 
century  for  his  virtue  and  learning.  He  was  defeended  of  aa 
ancient  family  in  England.  His  great-grandfather,  accompa¬ 
nied  by  fix  of  his  brothers,  fought  valiantly  at  Bofworth-field 
on  the  fide  of  Henry  VII.  again  ft  the  ufurper  Richard  III. 
His  father,  Everard,  fuffered  himftlf  to  be  engaged  in  the 
gun-powder  plot  againft  king  James  I.  and  for  that  crime  was 
beheaded.  His  fon  wiped  off  that  ftain,  and  was  reftored  to 
his  eftate.  King  Charles  I,  made  him  gentleman  o£  the  bed¬ 
chamber,  commiifioner  of  the  navy,  and  governor  of  the  Tri- 
nity-houfe.  He  granted  him  letters  of  reprifal  againft  the  Ve¬ 
netians,  by  virtue  whereof  he  took  feveral  prizes  with  a  fmall 
fleet  which  he  commanded.  He  fought  the  Venetians  near 
the  port  of  Scanderoon,  and  bravely  made  his  way  through 
them  with  his  booty.  He  v/as  a  great  lover  of  learning,  ami 
tranflated  feveral  authors  into  Englifh  ;  and  his  “  Treatifeof 
the  Nature  of  Bodies  and  the  Immortality  of  the  Soul,”  dif- 
covers  great  penetration  and  extenlive  knowledge.  He  applied 
to  chemillry  ;  and  found  out  feveral  ufeful  medicines,  which 
he  gave  freely  away  to  people  of  all  forts,  efpecially  to  the 
poor.  He  degraded  himfelf,  however,  by  his  fympathe- 
tic  powder  for  the  cure  of  wounds  at  a  dillance  ;  his  difeourfe 
concerning  which  made  a  great  noife  for  a  while.  He  had 
conferences  with  Des  Cartes  about  the  nature  of  the  foul.  In 
the  beginning  of  the  civil  wars,  he  exerted  himfelf  very  vi- 
goroufly  in  the  king’s  caufe  ;  but  he  was  afterwards  imprifoned, 
by  the  parliament’s  order,  in  Winchefter  houfe,  and  had  leave 
to  depart  thence  in  1643.  He  afterwards  compounded  for  his 
eftate,  but  was  ordered  to  leave  the  nation ;  when  he  went  to 
France,  and  was  fent  on  two  embaffies  to  pope  Innocent  X. 
from  the  queen,  widow  to  Charles  I.  whofe  chancellor  he  then 
was.  On  the  reftoration  of  Charles  II.  he  returned  to  Lon¬ 
don  ;  where  he  died  in  if6j,  aged 60. 

DIGEST,  Digestum,  a  colledlion  of  the  Roman  laws, 
ranged  and  digefted  under  proper  titles,  by  order  of  the  em¬ 
peror  Juftinian.  That  prince  gave  his  chancellor  Tribonianus 
a  commiffion  for  this  purpofe ;  who,  in  confequence  thereof, 
chofe  fixteen  jurifconfulti,  or  lawyers,  to  affift  in  the  work. 
Thefe,  accordingly,  took  out  the  beft  and  fineft  decifions  from 
the  two  thoufand  volumes  of  the  ancient  jurifconfulti,  and  re¬ 
duced  them  all  into  one  body  ;  which  was  publifhed  in  the  year 
533,  under  the  name  of  the  Digefl.  To  this  the  emperor  gave 
the  force  of  a  law,  by  a  letter  at  the  head  of  the  work,  which 
ferves  it  as  a  preface.  The  Digeft  makes  the  firft  part  of  the 
Roman  law,  and  the  firft  volume  of  the  corpus  or  body  of  the 
civil  law,  contained  in  fifty  books.  It  was  tranflated  into 
Greek  under  the  fame  emperor,  and  called  Pandecla.  See 
Pandects.  Cujus  fays,  that  Digefl  is  a  common  name  for  all 
books  difpofed  in  a  good  order  and  ceconomv  ;  and  hence  it  is 
that  Tertullian  calls  the  Gofpelof  St.  Luke  a  Digeft.  Hence 
alfo  abridgments  of  the  common  law  are  denominated  digefls 
of  the  numerous  cafes,  arguments,  readings,  pleadings,  &c. 
difperfed  in  the  year-books,  and  other  reports  and  books  of 
law,  reduced  under  proper  beads  or  common  places.  The  firft 
was  that  of  StathamJ  which  defeends  as  low  as  Henry  VI. 

DIGESTION,  in  the  animal  ceconomy,  is  the  diffolution, 
of  the  aliments  into  fuch  minute  parts  as  are  fit  to  enter  the 
ladleal  veffels,  and  circulate  with  the  mafs  of  blood.  See  Ana¬ 
tomy,  page  189. 

Digestion,  in  chemiftry,  is  an  operation  which  confifts  in 
expofing  bodies  to  a  gentle  heat,  in  proper  veffels,  and  during 
a  certain  time.  This  operation  is  very  ufeful  to  favour  the 
action  of  certain  fubflances  upon  each  other.  See  Chemis¬ 
try. 

DIGESTIVE,  in  furgery,  denotes  any  fort  of  unguent, 
plafter,  or  poultice,  that  improves  the  fuppuration  of  ulcers. 
DIGGING,  among  miners,  is  appropriated  to  the  opera* 
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tion  of  freeing  any  kind  of  ore  from  the  bed  or  {tratum  in 
which  it  lies,  where  every  ftroke  of  their  tools  turns  to  ac¬ 
count  :  in  contradiftindlion  to  the  openings  made  in  fearch  of 
ftich  ore,  which  are  called  hatches ,  or  eJJ'ay -hatches  ;  and  the 
operation  itfelf,  tracing  of  mines,  or  hatching.  When  a  bed  of 
ore  is  dilcovered,  the  beele-men,  fo  called  from  the  inftrument 
they  ufe,  which  is  a  kind  of  pick-axe,  free  the  ore  from  the 
fofiils  around  it  ;  and  the  fhovel-men  throw  it  up  from  one 
fhamble  to  another,  till  it  reaches  the  mouth  of  the  hatch.  In 
fome  mines,  to  fave  the  expence  as  well  as  fatigue  of  the  {ho¬ 
vel-men,  they  raife  the  ore  by  means  of  a  winder  and  two 
buckets,  one  of  which  goes  up  as  the  other  comes  down. 

DIGIT,  in  aftronomy,  the  twelfth  part  of  the  diameter  of 
the  fun  or  moon,  ufed  to  exprefs  the  quantity  of  an  eclipfe. 
Thus  an  eclipfe  is  laid  to  be  of  iix  digits,  when  fix  of  thefe 
parts  are  hid. 

D  igits,  or  Monades ,  in  arithmetic,  fignify  any  integer  un¬ 
der  10  ;  as  i,  2,  3,  4,  5,  6,  7,  8,  9. 

D  igit  is  alfo  a  meafure  taken  from  the  breadth  of  the  fin- 
-ger.  It  is  properly  |ths  of  an  inch,  and  contains  the  mea¬ 
fure  of  four  barley  corns  laid  breadthwife. 

DIGITALIS,  fox  glove;  a  genus  of  the  angiofpermia 
order,  belonging  to  the  didynamia  clafs  of  plants  ;  and  in 
the  natural  method  ranking  under  the  28th  order,  Luridte. 
The  calyx  is  quinquepartite  ;  the  corolla  campanulated,  quin- 
quefid,  and  ventricofe;  the  capfule  ovate  and  bilocular  — 
There  are  fix  fpecies ;  five  of  which  are  hardy,  herbaceous, 
biennial,  and  perennial  plants,  and  the  fixth  a  tender  fnrubby 
exotic.  The  herbaceous  fpecies  rife  two  or  three  feet  high, 
crowned  with  fpikes  of  yellow  iron- coloured  or  purple  flowers. 
The  flirubby  fort  rifes  five  or  fix  feet  high,  having  fpear-fnaped 
rough  leaves,  four  or  five  inches  long,  and  half  as  broad  ;  the 
branches  being  all  terminated  with  flowers  growing  in  loofe 
fpikes.  All  the  fpecies  are  eafily  raifed  by  feeds.  An  oint¬ 
ment  made  of  the  flowers  of  purple  fox-glove  and  frefli  butter, 
is  much  commended  by  fome  furgeons  for  fcrophulous  ulcers, 
which  run  much  and  are  ill  conditioned.  Taken  internally, 
this  plant  is  a  violent  purgative  and  emetic  ;  and  is  therefore 
only  to  be  adminiftered  to  robuft  conftitutions.  An  infufion 
of  two  drams  of  the  leaf  in  a  pint  of  water,  given  in  half¬ 
ounce  dofes  every  two  hours  or  fo,  till  it  begin  to  puke  or 
purge,  is  recommended  in  dropfy,  particularly  that  of  the 
breafl.  It  is  faid  to  have  produced  an  evacuation  of  water 
fo  copious  and  fudden,  in  afeites,  by  {tool  and  urine,  that  the 
compreffion  of  bandages  was  found  necefiary.  The  ufe  of 
this  remedy,  however,  is  thought  dangerous  by  many  phyfi- 
cians,  yet  the  Edinburgh  pharmacopoeia  has  retained  it. 

DIGITATED,  among  botaniils.  See  Botany,  Gloffary  ; 
arid  Plate  53.  fig.  4. 

DIGLYPH,  in  architedture,  a  kind  of  imperfedt  triglyph, 
confole,  or  the  like ;  with  two  channels  or  engravings,  either 
circular  or  angular. 

DIGNE,  a  handfome  town  of  France,  in  the  department 
of  the  Lower 'Alps  and  late  province  of  Provence,  with  a 
bilhop’s  fee.  It  is  famous  for  the  hot  baths  that  are  near  it, 
and  is  feated  on  the  river  Bleone,  30  miles  S.  by  W.  of  Em- 
brnn.  Lon.  6.  12.  E.  Lat.  44.  10.  N. 

DIGNITARY,  in  the  canon  law,  a  perfon  who  holds  a 
dignity,  that  is  a  benefice  which  gives  him  fome  pre-eminence 
over  mere  priells  and  canons.  Such  is  a  bifliop,  dean,  arch¬ 
deacon,  prebendary,  Sec. 

DIGNITY,  as  applied  to  the  titles  of  noblemen,  fignifies 
honour  and  authority.  And  dignity  may  be  divided  into  fu- 
perior  and  inferior  ;  as  the  titles  of  duke,  earl,  baron,  See.  are 
tire  highell  names  of  dignity  ;  and  thofe  of  baronet,  knight, 
ferjeant  at  law,  See.  the  lowed.  Nobility  only  can  give  fo  high 
a  name  of  dignity  as  to  fupply  the  want  of  a  furname  in  legal 
Vol.  III. 
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proceedings ;  and  as  the  omifiion  of  a  name  of  dignity  may 
be  pleaded  in  abatement  of  a  writ,  &c.  fo  it  may  be  where  a 
peer  who  has  more  than  one  name  of  dignity,  is  not  named 
by  the  moil  noble.  No  temporal  dignity  of  any  foreign 
nation  can  give  a  man  a  higher  title  here  than  that  of  £  s- 

QU  IRE. 

Dignity,  in  the  human  charadler,  the  oppofite  of  Mean- 
nefs.  Man  is  endued  with  a  sense  of  the  worth  and  excel¬ 
lence  of  his  nature  :  he  deems  it  more  perfedl  than  that  of 
the  other  beings  around  him  ;  and  he  perceives  that  the  per¬ 
fection  of  his  nature  confiffs  in  virtue,  particularly  in  virtues 
of  the  highell  rank.  To  exprefs  that  fenfe,  the  term  dignity 
is  appropriated.  Further,  to  behave  with  dignity,  and  to  re¬ 
frain  from  all  mean  actions,  is  felt  to  be,  not  a  virtue  only,  but 
a  duty  :  it  is  a  duty  every  man  owes  to  himfelf.  By  acting 
in  that  manner,  he  attracts  love  and  elteem  :  by  adding  meanly, 
or  below  himfelf,  he  is  difapproved  and  contemned.  This 
fenfe  of  the  dignity  of  human  nature  reaches  even  our  plea- 
fures  and  amufements.  If  they  enlarge  the  mind  by  railing 
grand  or  elevated  emotions,  or  if  they  humanize  the  mind  by 
exercifing  our  fympathy,  they  are  approved  as  fuited  to  the 
dignity  of  our  nature  :  if  they  contradt  the  mind  by  fixing  it 
on  trivial  objedls,  they  are  contemned  as  not  fuited  to  the  dig¬ 
nity  of  our  nature.  Hence,  in  general,  every  occupation, 
whether  of  ufe  or  amufement,  that  correfponds  to  the  dignity 
of  man,  is  termed  manly ;  and  every  occupation  below  his  na¬ 
ture,  is  termed  clnldijh. 

Dig  nity,  in  oratory,  is  one  of  the  three  parts  of  general 
elocution  ;  and  confiffs  in  the  right  ufe  of  tropes  and  figures. 
See  Oratory. 

DIGRESSION,  in  oratory,  is  defined  by  Quintilian, 
agreeably  to  the  etymology  of  the  word,  to  be,  a  going  off 
from  the  fubjedt  we  are  upon  to  fome  different  thing,  which, 
however,  may  be  of  fervice  to  it.  See  Oratory. 

DIGYNIA,  from  Ji;  t-zvice,  and  ywr,  a  woman,  the  name  of 
an  order  or  fecondary  divifion  in  each  of  the  firft  1  3  claffes, 
except  the  9th,  in  Linnasus’s  fexual  method  ;  confiding  of 
plants,  which  to  the  ciaffic  charadter,  whatever  it  is,  add  the 
circumftance  of  having  two  ftyles  or  female  organs, 

DII,  in  the  ancient  mythology,  a  train  of  divinities  which 
imagination  arrayed  in  different  forms,  and  armed  with  different 
powers.  They  were  endowed  with  underftanding,  and  vvre 
adluated  by  the  fame  paflions  which  daily'  affb’dl  the  human 
race.  The  Romans,  generally  fpeaking,  reckoned  two  claffes 
of  the  gods,  the  dii  majorum  gentium ,  or  dii  confulentes ,  and  the 
dii  minontm  gentium.  It  is  obfervable,  that  all  the  gods  of  the 
ancients  have  lived  upon  earth  as  mere  mortals.  Even  Ju¬ 
piter,  who  was  the  ruler  of  heaven,  is  reprefented  by'  the  myr- 
thologifts  as  a  helplefs  child  :  and  we  are  acquainted  with  all 
the  particulars  that  attended  the  birth  and  education  of  Juno. 
In  procefs  of  time,  not  only  good  and  virtuous  men,  who  had 
been  the  patrons  of  learning  and  the  fupporters  of  liberty,  but 
alfo  thieves  and  pirates,  were  admitted  among  the  gods,  and 
the  Roman  fenate  courteoufly  granted  Immortality  to  the  mod 
cruel  and  abandoned  of  their  emperois. 

DIJ  AMBUS,  in  poetry,  the  foot  of  a  I, alia  verfe  of  four 
fyllables  ;  it  is  compounded  of  two  iambics,  as feveiXtds. 

DIJON,  an  ancient,  handfome,  and  rich  town  of  France, 
in  the  department  of  Cote  d’Or  and  late  province  of  Burgun¬ 
dy.  It  was  lately  an  archbifhopric,  but  is  now  the  epifcopal 
town  of  the  department,  and  contains  20,000  inhabitants.  It 
has  an  academy'  of  feienees  and  belles-lettres.  The  public 
fitudlures,  and  particularly  the  churches,  are  very  fine.  In  front 
of  the  former  Place  Royale,  is  the  ancient  palace  of  the  dukes 
of  Burgundy  ;  and  at  the  gates  of  Dijon  is  a  late  Chartreufe, 
in  which  are  fome  magnificent  tombs  of  thofe  princes.  Dijon 
is  feated  in  a  pleafant  plain,  which  produces  excellent  wire, 
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between  two  fmall  rivers,  48  miles  N.  E.  of  Autun.  Lon. 
5,  7.  E.  Lat.  47.  19.  N. 

DIKE,  a  ditch  or  drain,  made  for  the  paffage  of  waters. 
The  word  feems  formed  from  the  verb  to  dig  ;  though  others 
choofe  to  derive  it  from  the  Dutch,  dak,  a  dam,  fea-bank,  or 
Wall. 

D;ke,  or  Dyhe,  alfo  denotes  a  work  of  ftone,  timber  or 
faftnnes,  raifed  to  oppofe  the  entrance  or  paffage  of  the  waters 
of  the  fea,  a  river,  lake,  or  the  like. — The  word  comes  from 
the  Flemiftt  dyk,  or  diik,  a  heap  of  earth  to  bound  or  ftem  the 
water.  Junius  and  Menage  take  the  Flemifli  to  have  borrowed 
their  word  from  the  Greek  wall.  Guichard  derives  it 

from  the  Hebrew  daghah.  Thefe  dikes  are  ufually  elevations 
of  earth,  with  hurdles  of  flakes,  Hones,  and  other  matters. — 
The  dike  of  Rochelle  is  made  with  veffels  faftened  to  the  bot¬ 
tom.  The  dikes  of  Holland  are  frequently  broken  through, 
and  deluge  large  trafts  of  land. 

DILAPIDATION,  in  law,  a  wafteful  deftroying  or  let¬ 
ting  buildings,  efpecially  parfonage-houfes,  &c.  run  to  decay, 
for  want  of  neceffary  reparation.  If  the  clergy  negleft  to  re¬ 
pair  the  houfes  belonging  to  their  benefices, '  the  bifliop  may 
fequefter  the  profits  thereof  for  that  purpofe.  And  in  thefe 
cafes,  a  profecution  may  be  brought  either  in  the  fpiritual 
court  or  at  common  law,  againft  the  incumbent  himfelf,  or 
againft  his  executor  or  adminiftrator. 

DILATATION,  in  phyfics,  a  motion  of  the  parts  of  any 
body,  by  which  it  is  fo  expanded  as  to  occupy  a  greater 
fpace.  This  expanfive  motion  depends  upon  the  elaflic  power 
of  the  body ;  whence  it  appears  that  dilatation  is  different 
from  rareraftion,  this  laft  being  produced  by  the  means  of 
heat. 

DILATATORES,  in  anatomy,  a  name  given  to  feveral 
mufcles  in  the  human  body. 

DILATORY,  pleas,  in  law,  arefuch  as  are  put  in  merely 
for  delay  ;  and  there  may  be  a  demurrer  to  a  dilatory  plea,  or 
the  defendant  Ihall  be  ordered  to  plead  better,  See.  The  truth 
of  dilatory  pleas  is  to  be  made  out  by  affidavit  of  the  faft, 
&c.  by  flat.  4  and  5  Anne.  See  Plea. 

DILATRIS,  in  botany;  a  genus  of  the  monogynia  or¬ 
der,  belonging  to  the  triandria  clafs  of  plants.  There  is  no 
calyx ;  the  corolla  has  fix  petals,  and  is  fliaggy  ;  the  lligma 
far .  le. 

DILEMMA,  in  logic,  an  argument  equally  conclufive  by 
contrary  fuppofitions.  See  Logic. 

DILL,  in  botany.  See  Anethum. 

DILLEMBURGH,  a  town  of  Germany,  in  Wetteravia, 
and  capital  of  a  county  of  the  fame  name.  It  is  fubjeft  to  a 
prince  of  the  houfe  of  Naffau,  and  is  fituated  in  E.  long.  8.  24. 
N.  lat.  (jo.  49. 

DILLENGEN,  a  town  of  Germany,  in  the  circle  of  Sua- 
bia,  with  an  univerfity,  and  where  the  bifliop  of  Augfburg  re- 
fides.  It  is  feated  near  the  Danube,  in  E.  loner,  n,  25. 
N.Jat.48.  38. 

DILLENIA,  in  botany,  a  genus  of  the  polygynia  order 
belonging  to  the  polyandria  clafs  of  plants.  The  calyx  is  pen- 
taphyllous ;  the  petals  five  ;  the  capfules  numerous,  polyfper- 
mous,  coalited,  and  full  of  pulp. 

DIMACHiE,  from  double ,  and  y.a.gw  I  fight ,  in  anti¬ 

quity,  a  kind  of  horfemen,  firff  inftituted  by  Alexander.  Their 
armour  was  lighter  than  that  of  the  infantry,  and  at  the  fame 
time  heavier  than  that  ufed  by  horfemen,  fo  that  they  could 
aft  as  horfe  or  foot  as  occafion  required. 

DIMENSION,  in  geometry,  is  either  length,  breadth, 
or  thicknefs  ;  hence,  a  line  hath  one  dimenfion,  viz.  length  ; 
a  fuperficies  two,  viz.  length  and  breadth  ;  and  a  body,  or  folid, 
has  three,  viz.  length,  breadth,  and  thicknefs. 

DIMINUTION,  in  architefture,  a  contraftion  of  the. up; 


per  part  of  a  column,  by  which  its  diameter  Is  made  lefs  than- 
that  of  the  lower  part. 

DIMINUTIVE,  in  grammar,  a  word  formed  from  fome 
other,  to  foften  or  diminiffi  the  force  of  it,  or  to  fignify  a 
thing  as  little  in  its  kind.  Thus,  cellule  is  a  diminutive  of 
cell,  globule  of  globe,  hillock  of  hill,  & c. 

DIMISSORY  letters,  Literce  Dimifforioz,  in  the  canon 
law,  a  letter  given  by  a  bifliop  to  a  candidate  for  holy  orders, 
having  a  title  in  his  diocefe,  direfted  to  fome  other  bifliop, 
and  giving  leave  for  the  bearer  to  be  ordained  by  him.  When 
a  perfon  produces  letters  of  ordination  or  .tonfure,  conferred 
by  any  other  than  his  own  diocefan,  he  mull  at  the  fame  time 
produce  the  letters  dimiffory  given  by  his  own  bifliop,  on  pain 
of  nullity.  Letters  dimiffory  cannot  be  given  by  the  chapter, 
fede  vac  ante  ;  this  being  deemed  an  aft  of  voluntary  jurifdic- 
tion,  which  ought  to  be  referved  to  the  fucceffor. 

D I  MCE  R  IT  JE,  a  name  given  to  the  Apollinarifts,  who  at 
firft  held,  that  the  Word  only  affumed  a  human  body,  without, 
taking  a  reafonable  foul  like  ours  ;  but  being  at  length  con¬ 
vinced  by  formal  texts  of  feripture,  they  allowed  that  he  did 
aflame  a  foul,  but  without  underftanding  ;  the  Word  fupplying 
the  want  of  that  faculty.  From  this  way  of  feparating  the 
underftanding  from  the  foul,  they  became  denominated  dimee - 
rites,  q.  d.  dividers,  feparaters,  of  a, a  and  foipan,  I  divide. 

DINGWAL,  a  parliament  town  of  Scotland  in  the  fliire 
of  Rofs.  W.  long.  4.  15.  N.  lat.  57.  45. 

DINNER,  the  meal  taken  about  the  middle  of  the  day.— • 
The  word  is  derived  from  the  French  difner,  which  Du 
Cange  derives  from  the  barbarous  Latin  difnare.  Henry  Ste¬ 
phens  derives  it  from  the  Greek  Acctvuv ;  and  will  have  it 
wrote  dipner.  Menage  deduces  it  from  the  Italian  definare  “  to 
dine  and  that  from  the  Latin  definere  “  to  leave  off  work.’* 
It  is  generally  agreed  to  be  the  moft  falutary  to  make  a  fuffi- 
cient  dinner,  and  to  eat  fparingly  at  fupper.  This  is  the  general 
praftice  among  us.  The  French,  however,  in  imitation  of  the 
ancient  Romans,  defer  their  good  cheer  till  the  evening  ;  and 
Bernardinus  Paternus,  an  eminent  Italian  phyfician,  maintains 
it  to  be  the  moft  wholefome  method,  in  a  treatife  exprefsly  on 
the  fubjeft.  The  grand  Tartar  emperor  of  China,  after  he  has 
dined,  makes  publication  by  his  heralds,  that  he  gives  leave  for 
all  the  other  kings  and  potentates  of  the  earth  to  go  to  din¬ 
ner;  as  if  they  waited  for  his  leave.. 

DINOCRATES,  a  celebrated  arcliiteft  of  Macedonia, 
who  rebuilt  the  temple  of  Ephefus,  when  burnt  by  Eroftratus,. 
with  much  more  magnificence  than  before.  Vitruvius  informs 
us,  that  Dinocrates  propofed  to  Alexander  the  Great  to  con¬ 
vert  mount  Athos  into  the  figure  of  a  man,  whofe  left  hand 
fliould  contain  a  walled  city,  and  all  the  rivers  of  the  mount 
flow  into  his  right,  and  from  thence  into  the  fea  ?  He  alfo 
conceived  a  fcheme  for  building  the  dome  of  the  temple  of 
Arfinoe  at  Alexandria,  of  loadftone ;  that  fliould,  by  its 
attraftion,  uphold  her  iron  image  in  the  centre,  fufpended  in  the 
air  !  projefts  which  at  leaft  fliowed  a  vaft  extent  of  imagination. 

DIO  CHRYSOSTOM,  that  is,  Golden  Mouth ,  a  celebrated  ora¬ 
tor  and  philofopher  of  Greece,  in  the  firft  century,  was  born 
at  Prufa  in  Bithynia.  He  attempted  to  perfuade  Vefpafian  to 
quit  the  empire ;  was  hated  by  Domitian  ;  but  acquired  the 
efteem  of  Trajan.  This  laft  prince  took  pleafure  in  converling 
with  him,  and  made  him  ride  with  him  in  his  triumphal  cha¬ 
riot.  There  are  ftill  extant  80  of  Dio’s  orations,  and  fome 
other  of  his  works;  the  beft  edition  of  which  is  that  of  Her- 
mand  Samuel  Raimarus,  in  1750,  in  folio. 

DIOCESE,  or  Diocess,  the  circuit  or  extent  of  the  jurif- 
diftion  of  a  Bishop. — The  word  is  formed  from  the  Greek 
hoe/.-naH;  government,  adminf ration ;  formed  of  di9ix=w,  which  the 
ancient  gloffaries  render  admin  fro ,  moderor,  ordino :  hence 
Bionoiso;  vr,;  mteu,,  the  adminijlration  or  government  of  a  city. 
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Diocese  is  alfo  ufed  in  ancient  authors,  &c.  for  the  pro¬ 
vince  of  a  metropolitan.  Dioccsjis ,  c»oi was, originally 
a  civil  government,  or  prefecture,  compofed  of  different,  pro¬ 
vinces.  The  firft  divifion  of  the  empire  into  diocefes  is  Ordi¬ 
narily  afcribed  to  Conllantine  ;  who  diftributed  the  whole 
Roman  ftate  into  four,  viz.  the  diocefe  of  Italy,  the  diocefe 
of  Illyria,  that  of  the  Eaft,  and  that  of  Africa.  And  yet, 
long  before  Conflantine,  Strabo,  who  wrote  undei  Tiberius, 
takes  notice,  that  the  Romans  had  divided  Afia  into  diocefes  ; 
and  complains  of  the  confufion  fuch  a  divifion  occafioned  in 
geography,  Afia  being  no  longer  divided  by  people,  but  by 
diocefes,  each  whereof  had  a  tribunal  or  court,  where  juftice 
was  adminiftered.  Conflantine,  then,  was  only  the  inftitutor 
of  thofe  large  diocefes,  which  comprehended  feveral  metropoles 
and  governments  ;  the  former  diocefes  only  comprehending 
one  jurifdiXion  or  diftriX,  or  the  country  that  had  refort  to 
one  judge,  as  appears  from  this  paffage  in  Strabo,  and  (before 
Strabo)  from  Cicero  himfelf,  lib.  iii.  epijl.  ad  f until.  9.  and  lib. 
xiii.  ep.  67. 

Thus,  at  firft,  a  province  included  many  diocefes  ;  and  after¬ 
wards  a  diocefe  came  to  comprife  feveral  provinces.  In  after 
times  the  Roman  empire  became  divided  into  13  diocefes  or 
prefectures  ;  though,  including  Rome,  and  the  fuburbicary  re¬ 
gions,  there  were  14.  Thefe  14  diocefes  comprehended  120 
provinces :  each  province  had  a  procanful,  who  refided  in  the 
capital  or  metropolis;  and  each  diocefe  of  the  empire  had  a 
conful,  who  refrded  in  the  principal  city  of  the  diftriCt.  On 
this  civil  conflitution,  the  ecclefiaftical  one  was  afterwards  re¬ 
gulated  :  each  diocefe  had  an  ecclefiaftical  vicar  or  primate, 
who  judged  finally  of  all  the  concerns  of  the  church  within 
his  territory.  At  prefent  there  is  fome  further  alteration  :  for 
diocefe  does  not  now  fignify  an  affemblage  of  provinces ; 
but  is  limited  to  a  fingle  province  under  a  metropolitan,  or 
more  commonly  to  the  fingle  jurifdiXion  of  a  bifhop.  Gul. 
Brito  affirms  diocefe  to  be  properly  the  territory  and  extent 
©f  a  baptifmal  or  parochial  church,  whence  fome  authors  ufe 
the  word  to  fignify  a  limple  parifh.  See  Parish. 

DIOCLEIA,  Aiox>t/a,  in  antiquity,  a  folemnity  kept  in  the 
fpring  at  Megara,  in  memory  v>f  the  Athenian  hero,  who  died 
in  the  defence  of  the  youth  he  loved. 

DIOCLESIANUS  (Caius  Valerius  Jovius),  a  celebrated 
Roman  emperor  born  of  an  obfeure  family  in  Dalmatia  in  245. 
He  was  firft  a  common  foldier,  and  by  merit  and  fuccefs 
gradually  rofe  to  the  rank  of  a  general ;  and  at  the  death  of 
Numerian  in  284  he  was  invefled  with  imperial  power. 

DIOCTAHEDRIA,  in  natural  hiftory,  a  genus  of  pellu¬ 
cid  and  cryftalliform  fpars,  compofed  of  two  oXangular  pyra¬ 
mids,  joined  bafe  to  bafe,  without  any  intermediate  column. 
Of  thefe  fome  have  long  pyramids,  others  fhort  and  ftiarp- 
pointed  ones,  and  others  fhort  and  obtufe-pointed  ones  ;  the 
two  former  fpecies  being  found  in  the  Hartz-foreft,  and  the 
lafl  in  the  mines  of  Cornwall. 

DIODATI  (John),  a  famous  minifler,  and  profeffor  of 
theology  at  Geneva,  was  born  at  Lucca  in  1579,  and  died  at 
Geneva  in  1652.  He  is  diftinguifhed  by  tranilations,  1.  of 
the  Bible  into  Italian,  with  notes,  Geneva  1607,  4to.  the 
bed  edition  at  Geneva  in  1641,  folio.  This  is  faid  to  be  more 
a  paraphrafe  than  a  tranflation,  and  the  notes  rather  divine  me¬ 
ditations  than  critical  reflexions.  2.  Of  the  Bible  into 
French,  Geneva,  1644.  3.  Of  Father  Paul’s  Hiftory  of  the 

Council  of  Trent  into  French. 

DIODIA,  in  botany,  a  genus  of  the  monogynia  order, 
belonging  to  the  tetrandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  47th  order.  Stellate.  The  corolla 
is  monopetalous  and  funnel-  fhaped  ;  the  capfule  bilocular  and 
difpermous. 

DIODON,  or  sun-fish,  in  ichthyology,  a  genus  belonging 
to  the  order  of  amphibia  nantes. 

There  are  three  fpecies.  1.  The  oblong  fun-fifh  grows  to  a 
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great  bulk  :  one  examined  by  Sylvianus  was  above  too  pounds 
in  weight.;  and  I)r;  ‘Borlafe  mentions  another  taken  at  Ply- 
moutVin  V734,  th'at  weighed  500.  In  form  it  refembles  a 
bream  or  fome  deep  fifh  cut  off  in  the  middle.  The  mouth  is 
very  fmall,  and  contains  in  each  jaw  two  broad  teeth,  with 
fharp  edges.  The  eyes  are  little;  before  each  is  a  fmall  ferai- 
lunar  aperture ;  the  peXoral  fins  are  very  fmall,  and  placed 
behind  them.  The  colour  of  the  back  is  dufky,  and  dappled^ 
the  belly  filvery  ;  between  the  eyes  and  the  peXoral  fins  are 
certain  llreaks  pointing  downwards.  The  fkin  is  free  from 
feales.  When  boiled,  it  has  been  obferved  to  turn  into  a  glu¬ 
tinous  jelly,  refembling  boiled  ftarch  when  cold,  and  ferved  the 
purpofes  of  glue  on  being  tried  on  paper  and  leather.  The 
meat  of  this  fifh  is  uncommonly  rank :  it  feeds  on  fhell-fifh. 
There  feems  to  be  no  fatisfaXory  reafon  for  the  old  Englifh: 
name.  Care  mud  be  taken  not  to  confound  it  with  the  fun- 
fifh  of  the  Irifli  (fee  Squalus),  which  differs  in  all  refpeXs 
from  this.  2.  The  mola,  or  fhort  fun-fifh,  differs  from  the 
former,  in  being  much  fhorter  and  deeper.  The  back  and  the 
anal  fins  are  higher,  and  the  aperture  to  the  gills  not  femilu- 
nar,  but  oval.  The  fituation  of  the  fins  is  the  fame  in  both  ; 
and  both  are  taken  on  the  weftern  coafts  of  this  kingdom,  but 
in  much  greater  numbers  in  the  warmer  parts  of  Europe.  3. 
The  levigatus,  or  globe,  is  common  to  Europe  and  South  Ca¬ 
rolina.  As  yet  only  a  fingle  fpecimen  has  been  difeovered  in 
our  feas ;  taken  at  Penzance  in  Cornwall.  See  Plate  2. 
The  length  was  one  foot  feven  :  the  length  of  the  belly,  when 
diftended,  one  foot  ;  the  whole  circumference  in  that  fituation- 
two  feet  fix.  The  form  of  the  body  is  ially  oblong  ;  but 
when  alarmed,  it  has  the  pow'er  of  inflating  its  belly  to  a 
globular  fhape  of  great  fize.  This  feems  defigned  as  a 
means  of  defence  againfl  ~fifh  of  prey  ;  as  they  have  lefs 
means  of  laying  hold  of  it;  and  are  befides  terrified  by  the 
number  of  fpines  with  which  that  part  is  armed,  and  which 
are  capable  of  being  ereXed  on  every  part.  The  mouth  is 
fmall  :  the  irides  white,  tinged  with  red  :  the  back  from  head 
to  tail  almoft  ftraight,  or  at  leaft  very  flightly  elevated ;  of  a 
rich  deep  blue  colour.  It  has  the  peXoral,  but  wants  the 
ventral  fins :  the  tail  is  almoft  even,  divided  by  an  angular  pro- 
jeXion  in  the  middle;  tail  and  fins  browm.  The  belly  and 
fides  are  white,  fhagreened  or  wrinkled  :  and  befet  with  innu¬ 
merable  fmall  (harp  fpines,  adhering  to  the  fkin  by  four  pro- 
ceffes. 

DIODORUS,  an  hiftorian,  furnamed  Siculus,  becaufe  he 
was  born  at  Argyra  in  Sicily.  He  wrote  an  hiftory  of  Egypt, 
Perfia,  Syria,  Media,  Greece,  Rome,  and  Carthage ;  and  it  is 
faid  that  he  vifited  all  the  places  of  which  hd  has  made  men- 
tionjn  his  hiftory.  It  was  the  labour  of  30  years.  He  is,, 
however,  too  credulous  in  fome  of  his  narrations-;  and  often 
wanders  far  from  the  truth.  He  often  dwells  too  long  upon 
fabulous  reports  and  trifling  incidents ;  while  events  of  the 
greateft  importance  to  hiftory  are  treated  with  brevity,  and 
fometimes  paffed  over  in  fil'enee.  He  lived  in  the  age.  of 
Julius  Casfar  and  Auguftus  ;  and  fpent  much  time  at  Rome  to 
procure  information,  and  authenticate  his  hiftorical  narrations. 
This  important  work,  which  he  compofed  in  Greek,  con¬ 
tained  40  books,  of  which  there  are  only  15  remaining.  The 
ftyle  is  clear  and  neat,  and  very  fuitable  to  hiftory.  The  bed 
edition  is  that  of  Amiterdam,  1743,  in  two  vols.  folio. 

D1CECIA,  from  twice ,  and  oixia  a  houfe  or  habitation, 

two  houfes.  The  name  of  the  22d  clafs  in  Linnaeus’s  fexual 
method  ;  confiding  of  plants  which,  having  no  hermaphrodite 
flowers,  produce  male  and  female  flowers  on  feparate  roots. 
Thefe  latter  only  ripen  feeds  ;  but  require  for  that  purpofe, 
according  to  the  fexuaiifts,  the  vicinity  of  a  male  plant  ;  or 
the  afperfion,  that  is,  fprinkling,  of  the  male  dull.  From 
the  feeds  of  the  female  flowers  are  raifed  both  male  and 
female  plants.  The  plants  then  in  the  clafs  dioecia  are 
all  male  and  female  ;  not  hermaphrodite,  as  in  the  greater 


number  of  claffes  •  nor  with  male  and  Femile  flowers  upon 
one  root,  as  in  the  clafs  monoecia  of  t'a.e  Za*n?\a6]th6rf  ‘  She 
Botany.  !  <'"<  i  I  l 

DIOGENES  of  Apollonia,  in  the  ifland  of  Crete,  held  a 
considerable  rank  among  the  philofophers  who  taught  in  Ionia 
before  Socrates  appeared  at  Athens.  He  was  the  fcholar 
and  fuccefior  of  Anaximenes,  and  in  fame  meafure  redlified 
his  mafter’s  opinion  concerning  air  being  the  caufe  of  all 
things.  It  is  faid  that  he  was  the  firil  who  obferved  that  air 
was  capable  of  condenfation  and  rarefaction.  He  palled  for 
an  excellent  philofopher,  and  died  about  the  450th  year  before 
the  Chriltian  sera. 

Diogenes,  the  Cynic,  a  famous  philofopher,  was  the  fon 
of  a  banker  of  Sinope  in  Pontus.  Being  banilhed  with  his 
father  for  coining  falfe  money,  he  retired  to  Athens,  where  he 
ftudied  philofophy  under  Antifthenes.  He  added  new  degrees 
of  aullerity  to  the  fed  of  the  Cynics,  and  never  did  any  philo¬ 
fopher  carry  fo  far  a  contempt  for  the  conveniencies  of  life. 
He  was  one  of  thofe  extraordinary  men  who  run  every  thing 
to  extremity,  without  excepting  even  reafon  itfelf ;  and  who 
confirm  the  faying,  that  “  there  is  no  great  genius  without  a 
tiuCture  of  madnefs.”  He  lodged  in  a  tub  ;  and  had  no  other 
moveables  befides  his  llaff,  wallet,  and  wooden  bowl,  which 
lail  he  threw  away  on  feeing  a  boy  drink  out  of  the  hollow  of 
his  hand.  He  ufed  to  call  himfelf  a  vagabond,  who  had  nei¬ 
ther  houfe  nor  country ;  was  obliged  to  beg,  was  ill  clothed, 
lived  from  hand  to  mouth  :  and  yet,  fays  ./Elian,  he  took  as 
much  pride  in  thefe  things  as  Alexander  could  in  the  conqueft 
of  the  world.  Htrwas  not  indeed  a  jot  more  humble  than 
thofe  who  are  clothed  in  rich  apparel,  and  fare  fumptuoufly 
every  day.  He  looked  down  on  all  the  world  with  fcorn  ;  he 
magifterially  cenfured  all  mankind,  and  thought  himfelf  un- 
queftionably  fuperior  to  all  other  philofophers.  Alexander 
■one  day  paid  him  a  vifit,  and  made  him  an  offer  of  riches  or 
any  thing  elfe :  but  all  that  the  philofopher  requeifed  of  him 
was,  to  itand  from  betwixt  the  fun  and  him.  As  if  he  had 
laid,  “  Do  not  deprive  me  of  the  benefits  of  nature,  and  I 
leave  to  you  thofe  of  fortune.”  The  conqueror  was  fo  affeCt- 
ed  with  the  vigour  and  elevation  of  his  foul,  as  to  declare,  that 
“  if  he  was  not  Alexander  he  wouldlchoofe  to  be  Diogenes 
that  is,  if  he  was  not  in  pofftffion  of  all  that  was  pompous 
and  fplendid  in  life,  he  would,  like  Diogenes,  heroically  de- 
fpife  it. 

Diogenes  Laertius,  fo  called  from  Laerta  in  Cilicia  where 
he  was  born,  an  ancient  Greek  author,  who  wrote  ten  books 
of  the  Lives  of  the  Philofophers,  ftill  extant.  In  what  age  he 
flourilhed,  is  not  eafy  to  determine.  The  oldelt  writers  who 
mention  him  are  Sopater  Alexandrinus,  who  lived  in  the  time 
of  Conftantine  the  Great,  and  Hefychius  Milefius,  who  lived 
under  Juftinian.  There  have  been  feveral  editions  of  his  Lives 
ef  the  Philofophers  ;  but  the  beft  is  that  printed  in  two  vo¬ 
lumes  4to,  at  Amiterdam,  in  1693. 

DIOMEDIA,  in  ornithology,  a  genus  belonging  to  the 
order  of  anferes.  The  bill  is  icraight ;  the  fuperior  mandible 
is  crooked  at  the  point,  and  the  lower  one  is  truncated  ;  the 
noftrils  are  oval,  open,  a  little  prominent,  and  placed  on  the 
ildes.  'There  are  two  fpecies,  viz.  t.  The  exulans,  has  pin¬ 
nated  vfings,  and  three  toes  on  each  foot.  It  is  the  albatrofs 
of  Edwards  ;  and  is  about  the  iize  of  a  pelican.  Thefe  birds 
are  found  in  the  ocean  betwixt  the  tropics  and  at  the  Cape  of 
Good  Hope.  They  are  alfo  often  feen  in  vaft  flocks  in  Kamt- 
fqhatka,  and  adjacent  dflands,  about  the  end  of  June,  where 
they  are  called  Great  Gulls  ;  but  it  is  chiefly  in  the  bay  of 
Penfchinenfi,  the  whole  inner  fea  of  Kamtfchatka,  the  Kurile 
hies,  and  that  of  Bering  ;  for  on  the  ealtern  coails  of  the  firil 
they  are  fcarce,  a  fingle  flraggler  only  appearing  now  and  then. 
Their  chief  motive  for  frequenting  thefe  places  feems  to  be 


plenty  of  food  ;  and  their  arrival  is  a  fure  prefage  of  fhoals  of 
' fifls ffollpwrEgi ,  At  their  firil  coming  they  are  very  lean,  but 
feofi  £rlnv,  irarnenfely  fat.  They  are  voracious  birds,  and  will 
often  fwallow”  a  falmon  of  four  or  five  pounds  weight ;  but  as 
they  cannot  take  the  whole  of  it  into  the  ftomach  at  once, 
part  of  the  tail  end  will  often  remain  out  of  the  mouth  ;  and 
the  natives,  finding  the  bird  in  this  fituation,  make  no  difficult 
matter  of  knocking  it  on  the  head  on  the  fpot.  Before  the 
middle  of  Augult  they  migrate  elfewhere.  1  hey  are  often 
taken  by  means  of  a  hook  baited  with  a  fifh  ;  but  it  is  not  for 
the  fake  of  their  fleih  that  they  are  valued,  it  being  hard  and 
unfavoury,  but  on  account  of  the  mteftines,  a  particular  part  of 
which  they  blow  up  as  a  bladder,  to  ferve  as  floats  to  buoy 
up  their  nets  in  fiflring.  Of  the  bones  they  make  tobacco- 
pipes,  needle-cafes  and  other  ufeful  things.  When  caught, 
they  defend  themfelves  ftoutly  with  their  bills.  Their  cry  is 
harfh  and  difagreeable,  not  unlike  the  braying  of  an  afs.  The 
breeding  places  of  the  albatrofs,  if  at  all  in  the  northern  hemi- 
fphere,  have  not  yet  been  pointed  out ;  but  wc  are  certain  of 
their  multiplying  in  the  fouthern,  viz.  Patagonia  and  Falk¬ 
land  iflands :  to  this  lad  place  they  come  about  the  end  of 
September  or  beginning  of  Odlober,  among  other  birds,  in 
great  abundance.  The  nefts  are  made  on  the  ground  with 
earth,  are  round  in  fliape,  a  foot  in  height,  indented  at  top. 
The  egg  is  larger  than  that  of  a  goofe,  four  inches  and  a  half 
long,  white,  marked  with  dull  fpots  at  the  large  end  ;  and  is 
thought  to  be  good  food,  the  white  never  growing  hard  with 
boiling.  While  the  female  is  fitting,  the  male  is  conftantly  on 
the  wing,  and  fupplies  her  with  food  :  during  this  time  they  are 
fo  tame  as  to  fuffer  themfelves  to  be  flioved  off  the  neil  while 
their  eggs  are  taken  from  them  ;  but  their  chief  deftruftion 
arifes-  from  the  hawk,  which,  the  moment  the  female  gets 
off  the  neft,  darts  thereon,  and  flies  away  with  the  egg.  The 
albatrofs  itfelf  likewife  has  its  enemy,  being  greatly  periecuted, 
while  on  the  wing,  by  the  dark  grey  gull  called Jhua.  2.  The 
demerfa ,  has  no  quill-feathers  on  the  wings;  and  the  feet  have 
four  toes,  connected  together  by  a  membrane.  It  is  the  black 
penguin  of  Edwards,  about  the  lize  of  a  goofe,  and  is  found 
at  the  Cape  of  Good  Hope,  It  is  an  excellent  fwimmer  and 
diver  ;  but  hops  and  flutters  in  a  ftrange  awkward  manner  on 
the  land,  and,  if  hurried,  Humbles  perpetually,  and  frequently 
runs  for  fome  diftance  like  a  quadruped,  making  ufe  of  the 
wings  inllead  of  legs,  till  it  can  recover  its  uptight  polVurc  ; 
crying  out  at  the  fame  time  like  a  goofe,  but  in  a  much 
hoarfer  voice.  It  is  faid  to  clamber  fome  way  up  the  rocks 
in  order  to  make  its  neil ;  in  doing  which,  it  has  been  obferved 
to  affiil  with  its  bill.  The  eggs  are  two  in  number,  white, 
as  large  as  thofe  of  a  duck,  and  reckoned  delicious  eating.;  at 
lead  they'  are  thought  fo  at  the  Cape,  where  they  are  brought  in 
great  numbers  for  that  purpofe.  At  this  place  the  birds  are 
often  kept  tame  5  but  in  general  they  do  not  fur.vive  the  con¬ 
finement  many  months. 

DIOMEDES,  fon  of  Tydeus  and  Deiphyle,  was  king  of 
ALtolia,  and  one  of  the  braveil  of  the  Grecian  chiefs  in  the 
Trojan  war. 

DION,  a  Syracufan,  fon  of  Hipparinus,  famous  for  his 
power  and  abilities.  He  was  related  to  DionyGus,  and  often 
advifed  him,  together  with  the  Philofopher  Plato,  to  lay  afide 
the  fupreme  power.  His  great  popularity  rendered  him  odi¬ 
ous  in  the  eyes  of  the  tyrants,  who  banilhed  him  to  Greece. 
There  he  colledled  a  numerous  force,  and  actually  freed  his 
country  from  tyranny ;  though  he  was  at  laft  Ihamefully  be¬ 
trayed  and  murdered  by  one  of  his  familiar  friends  called  Cal¬ 
licrates,  or  Callippus,  354  years  before  the  Chriflian  /era. 

DION  Cassius,  a  native  of  Nicsea  in  Bithynia.  Plis  fa¬ 
ther’s  name  was  Apronianus.  Pie  was  railed  to  the  greateft 
offices  of  Hate  in  the  Roman  empire  by  Pertinax,  and  his  three 
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fuccefTors.  He  was  naturally  fond  of  ftudy,  and  he  improved 
himfelf  by  unwearied  application.  He  wrote  an  elaborate 
-hiftory  of  Rome,  which  began  with  the  arrival  of  Aineas 
in  Italy,  and  was  carried  down  to  the  reign  of  the  emperor 
Alexander  Severus.  His  flyle  is  pure  and  elegant,  and  his  re¬ 
flections  learned;  but,  upon  the  whole,  he  is  credulous,  and 
the  bigoted  Have  of  partiality,  fatire,  and  flattery. 

DIONIS  (Peter),  a  famous  furgeon,  born  at  Paris,  dif- 
tinguifhed  himfelf  by  his  fkill  in  his  profeflion,  and  by  his 
works  ;  the  principal  of  which  are,  I .  A  courfe  of  operations 
in  furgery  ;  2.  The  anatomy  of  man  ;  and,  3.  A  treatife  on 
the  manner  of  aflilling  women,  in  child-birth.  He  died  in 
1718. 

DIONiEA  muscipula,  or  Verna's  Fly-trap ,  in  botany,  a 
newly  difcovered  fenfitive  plant,  in  the  conftrudtion  of  which 
nature  feems  to  have  had  fome  view  towards  its  nourilhment, 
in  forming  the  upper  joint  of  its  leaf  like  a  machine  to  catch 
food ;  and  placing  upon  the  middle  of  it  the  bait  for  the  un¬ 
happy  infeft  that  becomes  its  prey.  Many  minute  red  glands 
that  cover  its  inner  furface,  and  which  perhaps  difcharge  fome 
fweet  liquor,  tempt  the  poor  infeft  to  tafte  them  ;  and  the 
inftant  thefe  tender  parts  are  irritated  by  its  feet,  the  two 
lobes  rife  up,  grafp  it  fait,  lock  the  two  rows  of  fpines  together, 
and  fqueeze  it  to  death.  And  further,  left  the  ftrong  efforts 
for  life,  in  the  creature  thus  taken,  (hould  ferve  to  difengage 
it,  three  fmall  ereCt  fpines  are  fixed  near  the  middle  of  each 
lobe  among  the  glands,  that  effectually  put  an  end  to  all  its 
Itruggles.  Nor  do  the  lobes  ever  open  again,  while  the  dead 
animal  continues  there.  But  it  is  neverthelefs  certain,  that 
the  plant  cannot  diftinguilh  an  animal  from  any  other  fub- 
ftance ;  for  if  we  put  a  ltravv  or  a  pin  between  the  lobes,  it 
will  grafp  it  full  as  fait  as  if  it  was  an  infect. — The  plant  is 
one  of  the  monogynia  order,  belonging  to  the  decandria  clafs. 
It  grows  in  America,  about  35  deg.  N.  lat.  in  wet  lhady 
places,  and  flowers  in  July  and  Auguft.  The  largeft  leaves 
are  about  three  inches  long,  and  an  inch  and  a  half  acrofs  the 
lobes  :  the  glands  of  thofe  expofed  to  the  fun  are  of  a  beauti¬ 
ful  red  colour  ;  but  thofe  in  the  fhade  are  pale  and  inclining 
to  green.  The  roots  are  fquamous,  fending  forth  but  few 
fibres,  and  are  perennial.  The  leaves  are  numerous,  inclining 
to  bend  downwards,  and  are  placed  in  a  circular  order ;  they 
are  jointed  and  fucculent ;  the  lower  joint,  which  is  a  kind 
of  ftalk,  is  flat,  longilh,  two-edged,  and  inclining  to  heart- 
fliaped.  In  fome  varieties  they  are  ferrated  on  the  edges  near 
the  top.  The  upper  joint  confifts  of  two  lobes  ;  each  lobe 
is  of  a  femi-oval  form,  with  their  margins  furnilhed  with  ftiff 
hairs  like  eye-brows,  which  embrace  or  lock  in  each  other 
when  they  clofe :  this  they  do  when  they  are  inwardly  irri¬ 
tated.  The  upper  furfaces  of  thefe  lobes  are  covered  with 
fmall  red  glands  ;  each  of  which  appears,  when  highly  magni¬ 
fied,  like  a  compreffed  arbutus  btrry. — Among  the  glands, 
about  the  middle  of  each  lobe,  are  three  very  fmall  ereCI  fpines. 
When  the  lobes  inclofe  any  fubftance,  they  never  open  again 
while  it  continues  there.  If  it  can  be  fhoved  out  fo  as  not  to 
drain  the  lobes,  they  expand  again  ;  but  if  force  is  ufed  to 
open  them,  fo  ftrong  has  nature  formed  the  fpring  of  their 
fibres  that  one  of  the  lobes  will  generally  fnap  off  rather  than 
yield.  The  ftalk  is  about  fix  inches  high,  round,  fmooth,  and 
without  leaves ;  ending  in  a  fpike  of  flowers.  The  flowers 
are  milk  white,  and  ftand  on  footftalks,  at  the  bottom  of 
which  is  a  little  painted  braftea  or  flower-leaf.  The  foil  in 
which  it  grows,  as  appears  from  what  comes  about  the  roots 
of  the  plants  when  they  are  brought  over,  is  a  black  light 
mould,  intermixed  with  white  land,  fuch  as  is  ufually  found  in 


our  moorifh  heaths.  Being  a  fwamp  plant,  a  north-eaft  afpedf 
will  be  propereft  for  it  at  firft,  to  keep  it  from  the  direft  rays 
of  the  fun  ;  and  in  winter,  till  we  are  acquainted  with  what 
cold  weather  it  can  endure,  it  will  be  neceffary  to  (helter  it 
with  a  bell  glafs,  fuch  as  is  ufed  for  melons.  This  lhould 
be  covered  with  draw  ora  mat  in  hard  frofts.  By  this  means 
feveral  of  thefe  plants  have  been  preferved  through  the  winter 
in  a  very  vigorous  ftate.  Its  fenfitive  quality  will  be  found 
in  proportion  to  the  heat  of  the  weather,  as  well  as  the  vigour 
of  the  plant.  Our  fummers  are  not  warm  enough  to  ripen 
the  feed ;  or  poflibly  we  are  not  yet  fufficiently  acquainted 
with  the  culture  of  it. 

DIONYS1A,  in  Grecian  antiquity,  folemnities  in  honour  of 
Bacchus,  fometimes  called  by  the  general  name  of  Orgia  ;  and 
by  the  Romans  Bacchanalia,  and.  Liber  alia.  See  Bacchana¬ 
lia  and  Bacchus. 

DIONYS1ACA,  in  antiquity,  was  a  defignation  given 
to  plays  and  all  manner  of  fports  aided  on  the  ftage ;  becaufe 
play-houfes  were  dedicated  to  Dionyfius,  i.  e.  Bacchus  and 
Venus,  as  being  the  deities  of  fports  and  pleafure. 

DIONYSIAN  period.  See  Chronology. 

DIONYSIUS  I.  from  a  private  fecretary  became  general 
and  tyrant  of  Syracuie  and  all  Sicily.  He  was  likewife  a 
poet ;  and  having,  by  bribes,  gained  the  tragedy-prize  at 
Athens,  he  indulged  himfelf  fo  immoderately  at  table  from  ex¬ 
cels  of  joy,  that  he  died  of  the  debauch,  386  B.  C.  but  fome 
authors  relate,  that  he  was  poifoned  by  his  phyficians.  His 
fon  and  fucceffor,  a  greater  tyrant  than  his  father,  was  con¬ 
quered  by  Timoleon  and  fled  to  Athens,  where  he  was  obliged 
to  keep  a  fchool  for  fubfiftence.  He  died  343  B.  C. 

Dionysius  (Halicarnaffenfis),  a  celebrated  hiftorian,  and 
one  of  the  moft  judicious  critics  of  antiquity,  was  born  at  Ha- 
licarnaffus  ;  and  went  to  Rome  after  the  battle  of  A&ium, 
where  he  ftaid  22  years  under  the  reign  of  Auguftus.  He 
there  compofed  in  Greek  his  Hiftory  of  the  Roman  Anti¬ 
quities,  in  20  books,  of  which  the  firft  11  only  are  now  re¬ 
maining.  There  are  alfo  ftill  extant  feveral  of  his  critical 
works.  The  beft  edition  of  the  works  of  this  author  is  that 
of  Oxford,  in  1704,  in  Greek  and  Latin,  by  Dr.  Hudfon. 

Dionysius,  a  learned  geographer,  to  whom  is  attributed 
a  Periegefis,  or  Survey  of  the  earth,  in  Greek  verfe.  Some 
fuppofc  that  he  lived  in  the  time  of  Auguftus;  but  Scaliger 
and  Saumaiius  place  him  under  the  reign  of  Severus,  or  Mar¬ 
cus  Aurelius. 

DIOPHANTINE  problems,  in  mathematics,  certain 
queftions  relating  to  fquare  and  cube  numbers,  and  right- 
angled  triangles.  See.  the  nature  of  which  was  determined  by 
Diophantus,  a  mathematician  of  Alexandria,  who  is  believed 
to  have  lived  about  the  third  century.  In  thefe  queftions  it 
is  endeavoured  to  find  commenfurable  numbers  to  anfwer  inde¬ 
terminate  problems ;  which  bring  out  an  infinite  number  of 
in  commenfurable  quantities.  For  example,  it  is  propofed  to 
find  a  right-angled  triangle,  whofe  fides  x,  y,  3,  are  expreffed 
by  commenfurable  numbers  ;  it  is  known  that  x"~  -fy2  =  s*# 
z  being  the  fuppofed  hypothenufe.  But  it  is  pofiible  to  af- 
fume  x  and  y  fo,  that  z  will  be  incommenfurable  ;  for  if  ef  1 , 
and  y  =  2,z—  The  art  of  refolving  fuch  problems  con¬ 

fifts  in  managing  the  unknown  quantity  or  quantities  in 
fuch  a  manner,  that  the  fquare  or  higher  power  may  vaniftv 
out  of  the  equation,  and  then  by  means  ot  the  unknown  quan¬ 
tity  in  its  firft  dimenfion,  the  equation  may  be  refolved  with¬ 
out  having  recourfe  to  incommenfurables.  For  the  refolution 
of  fuch  kind  of  problems,  fee  Saunderfon’s  Algebra,  vok  ii. 
book  6. 
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THAT  part  of  Optics  which  treats  of  the  laws  of  re- 
fraftion,  and  the  effedls  which  the  refraction  of  light 
has  in  vifion.  The  word  is  originally  Greek,  formed  of  Six 
per ,  “  through,”  and  utDo^xi  /  fee. — As  this  and  the  other 
branchesof  Optics  arefully  treated  under  the  colle&ive  name, 
we  fhall  here,  t.  jult  give  a  fummary  of  the  general  principles 
of  the  fcience,  in  a  few  plain  aphorifms,  with  fome  prelimi¬ 
nary  definitions  ;  and,  2.  prefent  our  readers  with  a  fet  of  en¬ 
tertaining  experiments  illuftrative  of,  or  dependent  upon,  thofe 
principles.  ' 

Definitions. —  1.  When  a  ray  of  light  paffing  out  of  one 
medium  into  another  of  a  different  denfity,  is  turned  from 
that  flraight  line  in  which  it  would  otherwife  proceed  into  one 
of  a  different  diredtion,  it  is  faid  to  be  refradted.  Thus  the 
rays  AB,  AC,  &c.  PI.  3.  fig.  1.  by  paffing  out  of  air  into  the  glafs 
BGC,  are  turned  from  their  natural  courfe  into  that  of  BF, 
CF,  &c.  and  are  therefore  faid  to  be  refradted  by  the  lens 
BGC. — 2.  Any  fpherical  tranfparent  glafs,  that  converges 
or  diverges  the  rays  of  light  as  they  pafs  through  it,  is  called 
a  lens. — 3.  Of  lenfes  there  are  five  forts:  1.  A  plane  or  fingle 
convex  lens,  which  is  plane  on  one  fide  and  convex  on  the 
other;  as  AZ,  fig.  2.  2.  A  double  convex  lens,  as  B.  3.  A 

plano-concave  lens,  that  is,  plane  on  one  fide  and  concave  on 
the  other,  as  C.  4.  A  double  concave,  as  D.  And,  5.  A 
menifcus,  which  is  convex  on  one  fide  and  concave  on  the 

other,  as  E. - 4.  The  point  round  which  the  fpherical 

furface  of  a  lens,  as  AZ,  is  defcribed,  is  called  its  centre  ;  the 
line  XY,  drawn  from  that  centre  perpendicular  to  its  two  fur- 
faces,  is  the  axis ;  and  the  point  V,  to  .which  the  axis  is  drawn, 
is  the  vertex  of  that  lens.  —  5.  When  the  rays  of  light  that 
pafs  through  a  fingle  or  double  convex  lens  are  brought  into 
their  fmalleft  compafs,  that  point  is  the  focus  of  the  lens. — 
6.  In  optical  inftruments,  that  lens  which  is  next  the  objedt  is 
called  the  olject-glafs  ;  and  that  next  the  eye,  the  eye-glafs. — 
7.  The  diftance  between  the  line  AB  fig.  3.  and  the  perpendicu¬ 
lar  EF,  is  called  the  angle  of  incidence  ;  and  the  diftance  between 
the  line  BD  and  the  perpendicular  EF,  is  called  the  angle  of 
refraction. 

Aphorisms. — 1.  A  ray  of  light  paffing  obliquely  out  of 
one  medium  into  another  that  is  denfer,  will  be  refradted  to¬ 
ward  the  perpendicular  ;  as  the  ray  AB,  by  paffing  out  of  air 
into  glafs,  is  refradted  into  BD,  inclined  to  the  perpendicular 
EF.  On  the  contrary,  a  ray  paffing  out  of  a  denfer  into  a 
rarer  medium,  will  be  refradted  from  the  perpendicular  ;  as 
the  ray  BD,  paffing  out  of  the  glafs  GH  into  air,  is  refradted 
into  D  I. — 2.  The  fines  of  the  angles  of  incidence  and  refrac¬ 
tion,  when  the  lines  that  contain  them  are  all  equal,  will  have 
a  determinate  proportion  to  each  other,  in  the  fame  mediums : 
which  between  air  and  water  will  be  as  4  to  3  ;  between  air 
and  glafs,  as  3  to  2,  nearly ;  and  in  other  mediums  in  propor¬ 
tion  to  their  denfities — 3.  Any  objedt  viewed  through  a  glafs, 
whofe  two  furfaces  are  parallel,  will  appear  of  its  natural  fhape 
and  dimenfions,  provided  it  be  only  of  the  fize  of  the  pupil  of 
the  eye,  and  the  light  proceeding  from  it  be  received  diredtly 
through  the  glafs  by  one  eye  only.  In  all  other  fituations  an 
alteration  will  be  perceived  not  only  in  its  apparent  fituation, 
but  its  dimenfions  alfo.  This  alteration  will  be  greater  in  pro¬ 
portion  to  the  thicknefs  of  the  glafs,  -and  the  obliquity  of  the 
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rays ;  in  general,  it  is  fo  fmall  as  to  be  overlooked. — 4.  AH 
the  rays  of  light  which  fall  upon  a  convex  lens,  whether  pa¬ 
rallel,  converging,  or  diverging  to  a  certain  degree,  will  be. 
made  to  meet  in  a  focus  on  the  other  fide  ;  but  if  they  diverge 
exceffively,  they  will  not  do  fo.  Thus  if  rays  diverge  from  a 
point  placed  before  the  glafs,  at  the  focal  diftance  from  it,  they 
will  become  parallel  after  paffing  through  it  ;  and  if  the  point 
from  which  they  proceed  be  nearer  the  glafs  than  its  focal 
diftance,  they  will  ftill  continue  to  diverge,  though  in  a  lefs 
degree  than  before. — 5.  When  parallel  rays  fall  upon  a  con¬ 
cave  lens,  they  will  be  made  to  diverge  after  paffing  througlt 
it.  If  they  are  diverging  already  before  they  fall  upon  the 
glafs,  they  will  diverge  moie  after  paffing  through  it ;  or  even 
if  they  are  converging  to  a  certain  degree,  they  will  diverge 
upon  paffing  through  a  concave  lens  ;  but  if  the  convergence 
is  very  great,  they  will  converge  after  paffing  through  the  glafs, 
though  to  a  more  diftant  point  than  that  at  which  they  would 
otherwife  have  met. — 6.  When  an  object  is  viewed  through 
two  convex  lenfes,  its  apparent  diameter  ought  to  be  to  its 
real  one  as  the  diftance  of  the  focus  of  the  objedt-glals  is  to 
that  of  the  eye-glafs  ;  but  by  reafon  of  the  aberration  of  the 
rays  of  light,  the  magnifying  power  will  be  fomewhat  greater 
or  lefs  in  proportion  to  the  diameter  of  the  objedt. — By  thefe 
aphorifms  we  are  enabled  to  account  for  the  various  effedts  of 
dioptric  machines,  as  refradfing  telefcopes,  microfcopes,  the 
camera  obfcura,  &c.  See  Optics. 

ENTERTAINING  EXPERIMENTS. 

I.  Optical  Illufions. — On  the  bottom  of  the  vefiel  ABCD, 
PI.  3.  fig.  4.  place  three  pieces  of  money,  as  a  {hilling,  a  half- 
crown,  and  a  crown  ;  the  firft  at  E,  the  fecond  at  F,  ar.d  the 
laft  at  G.  Then  place  a  perfon  at  H,  where  he  can  fee  no  far¬ 
ther  into  the  vefiel  than  I  :  and  tell  him,  that  by  pouring  wa¬ 
ter  into  the  vefiel  you  will  make  him  fee  three  different  pieces 
of  money  ;  bidding  him  obferve  carefully  whether  any  money 
goes  in  with  the  water.  Here  you  muff  obferve  to  pour  in  the 
water  very  gently,  or  contrive  to  fix  the  pieces,  that  they  may 
not  move  out  of  their  places  by  its  agitation.  When  the  wa¬ 
ter  comes  up  to  K,  the  piece  at  E  will  become  vifible  ;  when 
it  comes  up  to  L,  the  pieces  at  E  and  F  will  appear  4  and 
when  it  rifes  to  M,  all  the  three  pieces  will  be  vifible.  From 
what  has  been  faid  of  the  refraction  of  light,  the  caufe  of  this 
phenomenon  will  be  evident  :  for  while  the  vefiel  is  empty,  the 
ray  HI  will  naturally  proceed  in  a  ftraight  line:  but  in  pro¬ 
portion  as  it  becomes  immerfed  in  water,  it  will  be  neceffarily 
refradted  into  the  feveial  diredtions  NE,  OF,  PG,  and  confe- 
quently  the  feveral  pieces  muft  become  vifible. 

II.  Optical  Augmentation. — Take  a  large  drinking-glafs  of  a 
conical  figure,  that  is,  fmall  at  bottom  and  wide  at  top ;  in 
which  put  a  fhilling,  and  fill  the  glafs  about  half  full  with  wa¬ 
ter  :  then  place  a  plate  on  the  top  of  it,  and  turn  it  quickly 
over,  that  the  water  may  not  get  out.  You  will  then  fee  on 
the  plate,  a  piece  of  the  fize  of  a  half-crown  ;  and  fomewhat 
higher  up,  another  piece  of  the  fize  of  a  fhilling.  This  phe¬ 
nomenon  arifes  from  feeing  the  piece  through  the  conical  furface 
of  the  water  at  the  fide  of  the  glafs,  and  through  the  flat  fur¬ 
face  at  the  top  of  the  water,  at  the  fame  time  :  for  the  coni¬ 
cal  furface  dilates  the  rays,  and  makes  the  piece  appear  larger  ; 
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but  by  tbe  flat  furface  the  rays  are  only  refracted,  by  which  the 
piece  is  feen  higher  up  in  the  glafs,  but  ftill  of  its  natural  fize. 
That  this  is  the  caufe  will  be  farther  evident  by  filling  the  glafs 
with  water ;  for  as  the  fhiliing  cannot  be  then  feen  from  the 
top,  the  large  piece  only  will  be  vifible. 

III.  Optical  SultraElion. — Againft  the  wainfcot  of  a  room 
fix  three  fmall  pieces  of  paper,  as  A.  B,  C,  fig.  5,  at  the 
height  of  your  eye  ;  and  placing  yourfelf  diredtly  before  them, 
finit  your  right  eye  and  look  at  them  with  the  left  ;  when  you 
will  fee  only  two  of  thofe  papers,  fuppofe  A  and  B  ;  but  al¬ 
tering  the  pofition  of  your  eye,  you  will  then  fee  the  third  and 
one  of  the  firft,  fuppofe  A  ;  and  by  altering  your  pofition  a 
fecond  time,  you  will  fee  B  and  C  ;  but  never  all  three  of  them 
together.  The  caufe  of  this  phenomenon  is,  that  one  of  the 
three  pencils  of  rays  that  come  from  thefe  objects,  falls  con- 
ftantly  on  the  optic  nerve  at  D  ;  whereas  to  produce  diftindl 
vifion,  it  is  neceflary  that  the  rays  of  light  fall  on  fome  part  of 
the  retina  E,  F,  G,  H.  We  fee  by  this  experiment,  one  of 
the  ufes  of  having  two  eyes  ;  for  he  that  has  only  one,  can 
never  fee  three  objects  placed  in  this  pofition,  nor  all  the  parts 
of  one  objedt  of  the  fame  extent,  without  altering  the  fitua- 
tion  of  his  eye. 

IV.  Alternate  Illiifon. — With  a  convex  lens  of  about  an  inch 
focus,  look  attentively  at  a  filver  feal,  on  which  a  cipher  is  en¬ 
graved.  It  will  at  firft  appear  cut  in,  as  to  the  naked  eye  ; 
but  if  you  continue  to  obferve  it  fome  time,  without  changing 
your  fituation,  it  will  feem  to  be  in  relief,  and  the  lights  and 
fhades  will  appear  the  fame  as  they  did  before.  If  you  regard 
it  with  the  fame  attention  ftill  longer,  it  will  again  appear  to 
be  engraved  :  and  fo  on  alternately. 

If  you  look  off  the  feal  for  a 'few  moments,  when  you  view 
it  again,  in  Head  of  feeing  it,  as  at  firft,  engraved,  it  will  ap¬ 
pear  in  relief.  If,  while  you  are  turned  toward  the  light,  you 
fuddenly  incline  the  feal,  while  you  continue  to  regard  it,  tbofc 
parts  that  feemed  to  be  engraved  will  immediately  appear  in  re¬ 
lief  .  and  if,  when  you  are  regarding  thefe  feeming  prominent 
parts,  you  turn  yourfelf  fo  that,  the  light  may' fall  on  the  right 
hand,  you  will  fee  the  fhadowson  the  lame  fide  from  whence 
the  light  comes,  which  will  appear  not  a  little  extraordinary. 
In  like  manner  the  fhadows  will  appear  on  the  left,  if  the  light 
fall  on  that  fide.  If,  inftead  of  a  feal,  you  look  at  a  piece  of 
money,  thefe  alterations  will  not  be  vifible,  in  whatever  fitua¬ 
tion  you  place  yourfelf. 

It  has  been  fufpedled  that  this  illufion  arifes  from  the  fitua¬ 
tion  of  the  light  :  it  ftill,  however,  remains  to  be  explained, 
why  we  fee  it  alternately  hollow  and  prominent,  without 
changing  either  the  fituation  or  the  light. 

V.  The  Dioptrical  Paradox. — A  new  and  curious  optical  de¬ 
ception  has  been  made  by  Mr.  Jones.  Its  effedt  is,  that  a 
print,  or  an  ornamented  drawing,  with  any  objedt,  fuch  as  an 
ace  of  diamonds,  tkc.  in  the  centre  F,  will  be  feen  as  the  ace  of 
clubs  when  it  is  placed  in  the  machine  fig.  6,  ABDC,  and 
viewed  through  :  fingle  glafs  only,  contained  in  the  tube  E. 
The  couftrudfion  of  this  machine  is  truly  fimple.  The  glafs 
in  the  tube  ,K,  which  brings  about  this  furprifing  change,  is 
fomewhat  on  the  principle  of  the  common  multiplying  glafs,  as 
reprefented  at  G,  which  by  the  number  of  its  inclined  fur- 
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faces,  and  from  the  refractive  power  of  the  rays  proceeding 
from  the  objedls  placed  before  it,  (hows  it  in  a  multiplied  ftate 
or  quantity.  Its  only  difference  is,  that  the  fides  of  this  glafs 
are  flat,  and  diverge  upwards  from  the  bafe  to  a  point  in  the 
axis  of  the  glafs  like  a  cone  :  the  number  of  the  fides  is  fix  ; 
and  each  fide,  from  its  angular  pofition  to  the  eye,  has  the 
property  of  refradting,  from  the  border  of  the  print  F,  fuch  a 
portion  of  it  (defignedly  there  placed),  as  will  make  a  part  in 
the  compofition  of  the  figure  to  be  reprefented  :  for  the  hexa¬ 
gonal  and  conical  figure  of  this  glafs  prevents  any  part  of  the 
ace  of  diamonds  in  the  centre  being  feen  ;  confequently  the  ace 
of  clubs  being  previoufly  and  mechanically  drawn  in  the  circle 
of  refradtion  in  fix  different  parts  of  the  border,  at  1,  2,  3, 
4,  5,  6,  and  artfully  difguifed  in  the  ornamental  border  by 
blending  them  with  it,  the  glafs  in  the  tube  at  E  will  change 
the  appearance  of  the  ace  of  diamonds  F,  into  the  ace  of 
clubs  G.  In  the  fame  manner  may  other  prints  undergo  fimilar 
changes,  according  to  the  will  of  an  ingenious  draughtfman  who 
may  defign  them.  The  figure  of  the  glafs  is  clearly  (hown  at  H. 

VI.  The  Camera  Obfcura,  or  Dark  Chamber. — Make  a  cir¬ 
cular  hole  in  the  fhutter  of  a  window,  from  whence  there  is  a 
profpedt  of  the  fields,  or  any  other  objedt  not  too  near  ;  and  in 
this  hole  place  a  convex  glafs,  either  double  or  fingle,  whofe 
focus  is  at  the  diftance  of  five  or  fix  feet  *.  Take  care  that 
no  light  enter  the  room  but  by  this  glafs  :  at  a  diftance  from 
it,  equal  to  that  of  its  focus,  place  a  pafteboard,  covered  with 
the  whiteft  paper  ;  which  fliould  have  a  black  border,  to  pre¬ 
vent  any  of  the  fide  rays  from  difturbing  the  pidture.  Let  it 
be  two  feet  and  a  half  long,  and  18  or  20  inches  high:  bend 
the  length  of  it  inwards,  to  the  form  of  part  of  a  circle* 
whofe  diameter  is  equal  to  double  the  focal  diftance  of  the  glafs. 
Then  fix  it  on  a  frame  of  the  fame  figure,  and  put  it  on  a 
moveable  foot,  that  it  may  be  eafily  fixed  at  that  exadt  diftance 
from  the  glafs  where  the  objedts  paint  themfelves  to  the  greateft: 
perfedtion.  When  it  is  thus  placed,  all  the  objedts  that  are 
in  the  front  of  the  window  will  be  painted  on  the  paper,  in 
an  inverted  pofition  J,  with  the  greateft  regularity  and  in  the 
moft  natural  colours. 

If  you  place  a  moveable  mirror  without  the  window ;  by 
turning  it  more  or  lefs,  you  will  have  on  the  paper  all  the  ob¬ 
jedts  that  are  on  each  fide  of  the  window.  If  inftead  of 
placing  the  mirror  without  the  window,  you  place  it  in  the 
room,  and  above  the  hole  (which  muft.  then  be  made  near  the 
top  of  the  fhutter),  you  may  receive  the  reprefentation  on  a 
paper  placed  horizontally  on  a  table  ;  and  draw,  at  your  lei  - 
fure,  all  the  objedts  that  are  there  painted.  Nothing  can  be 
more  pleafing  than  this  experiment,  efpecially  when  the  objedts 
are  ftrongly  enlightened  by  the  fun  :  and  not  only  land-pro- 
fpedts,  but  a  fea-port,  when  the  water  is  fomewhat  agitated,  or 
at  the  fetting  of  the  fun,  prefents  a  very  delightful  appearance. 

This  reprefentation  affords  the  moft  perfedt  model  for  paint¬ 
ers,  as  well  for  the  tint  of  colours,  as  that  degradation  of 
fhades,  occaiioned  by  the  interpolition  of  the  air,  which  has 
been  fojuftly  expreffed  by  fome  modern  painters.  It  is  necef- 
fary  that  the  paper  have  a  circular  form  ;  for  otherwife,  when 
the  centre  of  it  was  in  the  focus  of  the  glafs,  the  two  fides 
would  be  beyond  it,  and  confequently  the  images  would  be 


*  The  diftance  fliould  not  be  lefs  than  three  feet ;  for,  if  it  be,  the  images  will  be  too  fmall,  and  there  will  not  be  fufficient 
room  for  the  fpedtators  to  ftand  conveniently.  On  the  other  hand,  the  focus  fliould  never  be  more  than  15  or  20  feet,  for  then 
the  images  will  be  obfeure,  and  the  colouring  faint.  The  beft  diftance  is  from  6  to  1 2  feet. 

t  This  inverted  pofition  of  the  images  may  be  deemed  an  imperfedtion,  but  it  is  eafily  remedied:  for  if  you  ftand  above  the 
board  on  which  they  are  received,  and  look  down  on  it,  they  will  appear  in  their  natural  poficion  :  or  if  you  ftand  before  it,  and, 
placing  a  common  mirror  againft  your  breaft  in  an  oblique  diredtion,  look  down  in  it,  you  will  there  fee  the  images  eredt,  and 
they  will  receive  an  additional  luftre  from  the  refledtion  of  the  glafs ;  or  place  two  lenfes,  in  a  tube  that  draws  out  ;  or,  laftly, 
if  you  place  a  large  concave  mirrqr  at  a  proper  diftance  before  the  pidture,  it  will  appear  before  the  mirror,  in  the  air,  and  in  an 
eredt  pofition. 
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confufed.  Jf  the  frame  were  contrived  of  a  fpherical  figure, 
and  the  glafs  were  in  its  centre,  the  reprefentation  would  be 
flill  more  accurate.  If  the  objeft  without  beat  the  diftance  of 
twice  the  focal  length  of  the  glafs,  the  image  in  the  room  will 
be  of  the  fame  magnitude  with  the  objeft.  The  lights,  (hades, 
and  colours,  in  the  camera  obfcura,  appear  not  only  juft,  but, 
by  the  images  being  reduced  to  a  fmaller  compafs,  much 
flronger  than  in  nature.  Add  to  this,  that  thefe  pictures  ex¬ 
ceed  all  others,  by  reprefenting  the  motion  of  the  feveral  ob¬ 
jects:  thus  we  fee  the  animals  walk,  run,  or  fly  ;  the  clouds 
float  in  the  air  ;  the  leaves  quiver  ;  the  waves  roll,  &c,  and  all 
in  ft  rift  conformity  to  the  laws  of  nature.  The  beft  fituation 
for  a  dark  chamber  is  direftly  north,  and  the  beft  time  of  the 
day  is  noon. 

VII.  To  Jhow  the  Spots  on  the  St/n’s  Difh,  by  its  Image  in  the 
Camera  Obfcura. — Put  the  objeft  glafs  of  a  10  or  12  feet  tele- 
fcope  into  the  fcioptric  ball,  and  turn  it  about  till  it  be  direftly 
oppofite  to  the  fun.  Then  place  the  pafteboard,  mentioned 
in  the  laft  experiment,  in  the  focus  of  the  lens ;  and  you  will 
fee  a  clear  bright  image  of  the  fun,  of  about  an  inch  diameter, 
in  which  the'fpots  on  the  fun’s  furface  will  be  exaftly  defcribed. 
As  this  image  is  too  bright  to  be  feen  with  pleafure  by  the 
naked  eye,  you  may  view  it  through  a  lens  whofe  focus  is  at  fix 
er  eight  inches  diftance  ;  which,  at  the  fame  time  that  it  pre¬ 
vents  the  light  from  being  offenfive,  will,  by  magnifying  both 
the  image  and  the  fpots,  make  them  appear  to  greater  advantage. 

VIII.  To  magnify  frnall  Objefts  by  means  of  the  Suns  Bays 
let  into  a  Dark  Chamber. — Let  the  rays  of  light  pafling  through 
the  lens  in  the  (butter  be  thrown  on  a  large  concave  mirror, 
properly  fixed  in  a  frame.  Then  take  a  (lip  or  thin  plate  of 
glafs  ;  and  (licking  any  frnall  objeft  on  it,  hold  it  in  the  inci¬ 
dent  rays,  at  a  little  more  than  the  focal  diftance  from  the  mir¬ 
ror  ;  and  you  will  fee,  on  the  oppofite  wall,  amidft  the  re- 
flefted  rays,  the  image  of  that  objeft,  very  large,  and  ex¬ 
tremely  clear  and  bright.  This  experiment  never  fails  to  af¬ 
ford  amufement. 

IX.  The  Portable  Camera  Obfcura. — The  great  pleafure  pro¬ 
duced  by  the  camera  obfcura  in  the  common  form,  has  excited 
feveral  to  render  it  more  univerfally  ufeful  by  making  it  port¬ 
able.  A  camera  obfcura  of  this  fort,  with  a  drawer  to  draw 
out  in  the  front,  is  reprefented  at  fig.  7.  The  images  of  the 
objefts  before  the  inilrument,  are  reflefted  upon  a  glafs  ground 
rough  On  its  upper  fide,  and  that  is  placed  at  top  of  the  hinder 
part  of  the  box,  under  the  moveable  cover  reprefented  in  the 
figure.  The  images  reprefented  thereon  will  afford  a  moil 
beautiful  and  perfeft  piece  of  perfpeftive  or  landfcape  of  what¬ 
ever  is  before  the  camera,  and  more  particularly  fo  if  the  fun 
fhines  upon  the  objefts.  The  outlines  of  them  may  eafily  be 
traced  on  the  glafs  by  a  black-lead  pencil.  There  is  fometimes 
a  fcale  of  proportions  rr  placed  in  the  upper  furface  of  the  draw¬ 
er,  by  which  any  particular  building  or  other  objeft  may  be 
drawn  in  a  given  proportion  or  magnitude,  and  according  to 
the  figures  inferted  on  the  fcale,  which  are  adapted  to  the  fo¬ 
cus  or  foci  of  the  lenfes  made  ufe  of  in  the  camera.  The 
glaffes  that  are  made  ufe  of  in  this  camera  are  only  three,  viz. 
the  convex  glafs,  A,  placed  in  the  front  of  the  drawer  of  the 
camera,  and  of  a  focus  agreeable  to  the  length  of  the  box  ; 
the  mirror  CE,  placed  in  the  box  in  an  angle  of  45  degrees  ; 
and  the  ground  glafs  placed  horizontally,  at  CD,  on  which 
the  different  images  appear,  fo  as  to  be  eafily  traced  on  paper. 

X.  The  Magic  Lantern.— This  very  remarkable  machine, 
which  is  now  known  all  over  the  world,  caufed  great  aftonilh- 
ment  at  its  origin.  The  invention  of  it  is  attributed  to  the  ce¬ 
lebrated  Kircher,  who  has  publilhed,  on  various  faiences,  works 
equally  learned,  curious,  and  entertaining.  Its  defign  is  to 


reprefent  at  large,  on  a  cloth  or  board,  placed  in  the  dark, 
the  images  of  (mail  objefts,  painted  with  transparent  colours 
on  plates  of  glafs. 

The  eonftrufticn  is  as  follows.  Let  ABCD,fig.  8.  be  the  fide 
of  a  tin  box,  eight  inches  high,  eight  inches  long,  and  ten  broad, 
the  top  of  which  mud  have  a  funnel,  with  a  cover,  as  repre¬ 
fented  at  fig.  9  ;  which  at  the  fame  time  that  it  gives  a  paffage 
to  the  fmoke,  prevents  the  light  from  coming  out  of  the  box.  In 
the  middle  of  the  bottom  of  the  box  muft  be  placed  a  low  tin 
lamp  E,  which  is  to  be  moveable.  It  (hould  have  three  or 
four  lights,  that  muft  be  at  the  height  of  the  centre  of  the 
glaffes  in  the  tubes  N  and  O.  In  the  largeft  of  thefe  tubes 
muft  be  placed  a  glafs  femiglobular  lens  N,  about  four  inches 
diameter  ;  and  in  the  frnaller  one  a  double  convex  lens  O,  about 
2 1  inches  diameter,  and  fix  inches  focus,  the  length  of  the 
tubes  holding  them  about  4J-  inches  each.  The  inner  tube  con¬ 
taining  the  frnall  lens  O  muft  be  a  Aiding  one,  in  order  to  ad- 
juft  it  at  a  proper  diftance  from  the  painted  Aiders,  fo  that  the 
objefts  thereon  may  be  diftinftly  reprefented  on  the  cloth  or 
white  wall.  A  flit  or  opening  between  the  glafs  N  and  the 
front  fide  BGDH  of  the  box  muft  be  made  large  enough  to 
admit  the  Aiders,  on  which  are  painted  the  different  images,  to 
be  paffed  through,  as  at  a  in  fig.  9.  The  clearnefs  of  the 
light,  and  of  the  objefts  upon  the  cloth,  will  depend  much  upon 
the  light  of  the  lamp  ;  Argand’s  Patent  Lamp,  therefore,  will 
be  found  infinitely  preferable  to  any  other  fort  of  light. 

From  what  we  have  faid,  it  is  evident,  that  when  the  glafs 
Aiders,  with  the  painted  figures,  are  placed  in  the  •  groove  or 
flit  in  the  lantern  for  that  purpofe,  and  the  room  darkened,  a 
quantity  of  light  from  the  lamp  at  E  will  be  collefted  by  the 
lens  N,  and  refrafted  upon  a  cloth  placed  oppofite  ;  and 
that  bv  moving  the  Hiding  tube  containing  the  frnall  lens  O  gra¬ 
dually  in  or  out  as  occafion  may  require,  this  lens  will  form 
images  of  the  figures  on  the  Aiders  in  their  dillinft  colours  and 
proportions.  The  lantern,  with  one  of  the  Aiders  ready  for 
ufe,  is  reprefented  at  fig.  9.  By  the  aid  of  the  new  patent 
lamp,  confiderable  additions  have  been  made  to  this  lantern. 
Jones  the  optician  has  contrived  an  apparatus  to  be  applied  to 
it,  that  converts  it  into  a  microfcope  by  night  ;  which  (hows 
all  the  variety  of  tranfparent  and  many  of  the  opaque  objefts 
magnified  upon  a  cloth  or  fkreen  oppofite,  fimilar  to  the  figures 
above  mentioned,  though  not  on  fo  large  a  fcale  ;  about  one  or 
two  feet  diameter  being  all  that  can  at  prefent  be  obtained. 

With  regard  to  the  method  of  painting  the  glaffes  for  the 
Lantern ,  it  is  limply  that  of  drawing  the  outlines  of  the 
figures  to  be  reprefented,  and  afterwards  filling  them  up  with 
different  forts  of  tranfparent  colour  ;  laying  it  on  thicker  where 
there  (hould  be  (hade,  and  thinner  where  the  light  (hould  pe¬ 
netrate.  Whether  this  be  done  with  water  or  oil  colo-urs  is  no 
otherwife  material  than  as  the  latter  are  more  lading.  The  ex¬ 
hibition  may  be  rendered  ft  ill  more  amufing,  by  preparing  fi¬ 
gures  to  which  different  natural  motions  may  be  given,  which 
every  one  may  perform  according  to  his  own  tafte  ;  either  by 
movements  in  the  figures  themfelves,  or  by  painting  the  fub- 
jeft  on  two  glaffes,  and  pafling  them  at  the  fame  time  through 
the  groove.  In  a  word,  the  entertainment  refulting  from  the 
life  of  the  Magic  Lantern,  may  be  varied  in  a  thoufand  dif¬ 
ferent  ways.  By  two  plates  of  glafs  pafling  over  each  other 
and  differently  painted,  a  ftorm  at  fea  may  be  reprefented,  a 
(hip  loft,  &c.  See  fig.  10  and  u  By  making  fome  addition 
to  the  lantern,  a  fquare  tube,  &c.  the  various  feeues,  characters, 
and  decorations  of  a  theatre  may  be  reprefented  in  a  lively 
manner.  But  fince  a  great  variety  of  thefe  inventions  may 
be  feen  at  the  (hops  of  all  the  mathematical  inftrument-maker9, 
we  (hall  not  enter  into  a  minute  deferiptionof  them  in  this  place. 
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DIOSCOREA,  in  botany;  a  genus  of  the  hexandria  or¬ 
der,  belonging  to  the  dioecia  clafs  of  plants  ;  and  in  the  na¬ 
tural  method  ranking  under  the  1  ith  order,  Sarmentacete.  The 
male  calyx  is  fexpartite  ;  there  is  no  corolla  :  the  female  calyx 
is  fexpartite  ;  no  corolla  ;  three  ftyles  ;  the  capfule  trilocular 
and  compreffed ;  and  there  are  two  membranaceous  feeds. 
There  are  eight  fpecies,  of  which  the  only  remarkable  one  is 
the  bulbifera,  or  yam.  This  has  triangular  winged  ftalks, 
which  trail  upon  the  ground,  and  extend  a  great  way  :  thefe 
frequently  put  out  roots  from  their  joints  as  they  lie  upon  the 
ground,  by  which  the  plants  are  multiplied.  The  roots  are 
eaten  by  the  inhabitants  of  both  the  Indies;  and  are  particu¬ 
larly  ferviceable  in  the  Welt  India  'i  (lands,  where  they  make 
the  greateft  part  of  the  negroes’  food.  The  plant  is  fuppofed 
to  have  been  brought  from  the  Eaft  to  the  Weft  Indies  ;  for  it 
has  never  been  obferved  to  grow  wild  in  any  part  of  America  ; 
but  in  the  illand  of  Ceylon,  and  on  the  coait  of  Malabar,  it 
grows  in  the  woods,  and  there  are  in  thofe  places  a  great  va¬ 
riety  of  forts.  It  is  propagated  by  cutting  the  root  in  pieces, 
obferving  to  preferve  an  eye  in  each,  as  is  p raft i fed  in  planting 
potatoes.  One  plant  will  produce  three  or  four  large  roots. 
The  fkin  of ‘thefe  roots  is  pretty  thick,  rough,  unequal,  co¬ 
vered  with  many  ftringy  fibres  or  filaments,  and  of  a  violet  co¬ 
lour  approaching  to  black.  The  inlide  is  white,  and  of  the 
confidence  of  red  beet.  It  refembles  the  potatoe  in  its  meali-  - 
nefs,  but  is  of  a  clofer  texture.  When  raw,  the  yams  are  vif- 
cous  and  clammy  :  when  roafted  or  boiled,  they  afford  very 
nourifhing  food  ;  and  are  often  preferred  to  bread  by  the  inha¬ 
bitants  of  the  Weft  Indies,  on  account  of  their  lightnefs  and 
facility  of  digeftion.  "When  firft  dug  out  of  the  ground,  the 
roots  are  placed  in  the  fun  to  dry  :  after  which,  they  are  either 
put  into  fand,  dry  garrets,  or  caflcs  ;  where,  if  kept  from 
moifture,  they  may  be  preferved  whole  years,  without  being 
fpoiled  or  dimini  fired  in  their  goodnefs.  The  root  commonly 
weighs  2lb.  or  jib.  though  fome  yams  have  weighed  upwards  of 

2oIb. 

DIOSCO RIDES,  a  phyfician  of  Cilicia,  who  lived,  as 
fome  fuppofe,  in  the  age  of  Nero.  He  was  originally  a  fol- 
dier  ;  but  afterwards  applied  himfelf  to  ftudy,  and  wrote  a^ 
book  upon  medicinal  herbs. 

DIOSCURIA,  W  '.upa,  from  Ai o;  Jupiter ,  and  xoupoi  in¬ 
fants,  in  antiquity',  a  feilival  in  honour  of  the  Amj-xovpoi,  or 
Caftor  and  Pollux,  who  were  reputed  to  be  the  fons  of  Jupi¬ 
ter.  It  was  obferved  byr  the  Cyreneans,  but  more  efpecialiy 
by  the  Spartans,  whole  country  was  honoured  by  the  birth  of 
thefe  heroes.  Tire  folemnity  was  full  of  mirth,  being  a  time 
wherein  they  (hared  plentifully  the  gifts  of  Bacchus,  and  di¬ 
verted  themfelves  with  fports,  of  which  vvreftling  matches  al¬ 
ways  made  a  part. 

DlOSMA,  African  Spir.ta  ;  agenusof  the  monogynia 
order,  belonging  to  the  pentandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  with  thofe  of  which  the  order  is 
doubtful.  The  corolla  is  pentapetalous,  the  neflarium  crown- 
fhaped  above  thegermen  ;  there  are  fivecapfules  coalited  ;  the 
feeds  hooded.  There  are  9  fpecies  ;  of  which  the  mod  re¬ 
markable  are  the  hirfuta,  with  narrow  hairy  leaves  ;  and  the 
cpprft folia,  with  leaves  placed  in  the  form  of  a  crofs.  The 
firft  is  a  very  handfome  fhrub,  growing  to  the  height  of  five  or 
fix  feet :  the  ftalks  are  of  a  fine  coral  colour  :  the  leaves  come 
out  alternately  on  every  fide  of  the  branches,  and  are  narrow- 
pointed  and  hairy  :  the  flowers  are  produced  in  fmall  clufters  at 
the  end  of  the  flioots,  and  are  of  a  white  colour.  They  are 
fucceeded  by  ftarry  feed-veffels  having  five  corners  ;  in  each  of 
which  corners  is  a  cell,  containing  one  fmooth,  fhining,  ob¬ 
long,  black  feed  :  thefe  feea-veflels  abound  with  a  refin  which 
emits  a  grateful  feent,  as  does  alfo  the  whole  plant.  The  fe- 
qond  fpecies  rifes  to  the  height  of  three  or  four  feet :  the 
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branches  are  /lender,  and  produced  from  the  ftem  very  irregu¬ 
larly  ;  the  leaves  are  placed  crofs-ways ;  the  flowers  are  pro¬ 
duced  at  the  ends  of  the  branches,  between  the  leaves :  the 
plants  continue  a  long  time  in  flower,  and  make  a  fine  appear¬ 
ance  when  they  are  intermixed  with  other  exotics  in  the  open 
air.  Both  fpecies  are  propagated  by  cuttings  ;  which  may  be 
planted  during  any  of  the  fummer-months  in  pots,  and  plunged 
into  a  moderate  hot-bed,  where  they  fliould  be  fhaded  from  the' 
fun,  and  frequently  watered.  In  about  two  months  they  will 
have  taken  root ;  when  each  fliould  be  tranfplanted  into  a  fmall 
pot  where  they  are  to  remain;  but  during  winter,  like  moft 
other  exotic  plants,  they  mult  be  preferved  in  a  green-houfe. 

DIOSPYROS,  the  Indian  date-plum;  a  genus  of  the 
dicecia  order,  belonging- ro  the  polygamia  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  18th  order,  Bicornes* 
The  calyx  is  hermaphrodite  and  quadiilid  ;  the  corolla  urceo- 
lated  and  quadrifid  ;  there  are  eight  ftamina  ;  the  ftyle  qua- 
drifid  ;  the  berry  odtofpermous  :  the  male  calyx,  corolla,  and 
ftamina,  as  in  the  former.  There  are  two  fpecies.  1.  The 
lotus,  which  is  fuppofed  to  be  a  native  of  Africa,  from  whence 
it  was  tranfplanted  into  feveral  paits  of  Italy,  and  alfo  into  the 
fouth  of  France.  The  fruit  of  this  tree  is  fuppofed  to  be  the 
lotus  with  which  Ulyffes  and  his  companions  were  enchanted, 
and  which  made  thofe  who  ate  of  it  forget  their  country  and 
relations:  fee  alfo  Rhamnus.  In  the  warm  parts  of  Europe 
this  tree  grows  to  the  height  of  30  feet.  In  the  botanic  gar¬ 
den  at  Padua,  there  is  one  very  old  tree  which  has  been  ’de- 
feribed  by  fome  of  the  former  botanifts  under  the  title  of 
guaiacum  patavinum.  This  tree  produces  plenty  of  fruit  every 
year  ;  from  the  feeds  of  which  many  plants  have  been  raifed. 
2.  The  Virginiaua,  pinJJjamin,  perfnnoti,  or pitchumon  plum,  is  a 
native  of  America,  but  particularly  of  Virginia  and  Carolina. 
The  feeds  of  this  fort  have  been  frequently  imported  into  Bri¬ 
tain,  and  the  trees  are  common  in  many  uurferies  about  Eon- 
don.  It  rifes  to  the  height  of  12  or  14  feet;  but  generally 
divides  into  many  irregular  trunks  near  the  ground,  fo  that  it 
is  very  rare  to  fee  a  handfome  tree  of  this  fort.  Though 
plenty  of  fruit  is  produced  on  thefe  trees,  it  never  comes  to 
perfection  in  tin’s  country.  In  America  the  inhabitants  pre¬ 
ferve  the  fruit  till  it  is  rotten,  as  is  praftifed  with  medlars  in 
England  ;  when  they  are  efteemed  very  pleafant.  Both  fpecies 
are  propagated  by  feeds :  and  the  plants  require  to  be  treated 
tenderly  while  young  ;  but  when  they  are  grown  up,  they  re¬ 
fill  the  greateft  cold  of  this  country. 

DIPHTHONG,  in  grammar,  a  double  vowel,  or  the  mix¬ 
ture  of  two  vowels  pronounced  together,  fo  as  to  make  one 
fyllable.  The  Latins  pronounced  the  two  vowels  in  their 
diphthongs  ae  or  re,  oe  or  oe,  much  as  we  do  ;  only  that  the 
one  was  heard  much  weaker  than  the  other,  though  the  divi- 
fion  was  made  with  all  the  delicacy  imaginable.  Diphthongs, 
with  regard  to  the  eyes,  are  diftinguifhed  from  thofe  with  re¬ 
gard  to  the  ears  :  in  the  former,  either  the  particular  found  of 
each  vowel  is  heard  in  the  pronunciation  ;  or  the  found  of  one 
of  them  is  drowned;  or,  lallly,  a  new  found,  different  from 
either,  refults  from  both  :  the  firft  of  thefe  only  are  real  diph¬ 
thongs,  as  being  fuch  both  to  the  eye  and  ear.  Diphthongs 
with  regard  to  the  ear  are  either  formed  of  two  vowels  meeting 
in  the  fame  fyllable,  or  whofe  founds  arc  feverally  heard  ;  or 
of  three  vowels  in  the  fame  fyllable,  which  only  afford  two 
founds  in  the  pronunciation.  Englilh  diphthongs,  with  re¬ 
gard  to  the  eye  and  ear,  are  ai,  au,  ea,  ee,  oi,  00,  ou.  Im¬ 
proper  Englilh  diphthongs,  with  regard  to  the  eye  only,  are 
aa,  ea,  eo,  eu,  ie,  ei,  oa,  oe,  ue,  ui. 

DIPLOE,  in  anatomy,  the  foft  meditullium,  or  medullary 
fubllance,  which  lies  between  the  two  laminae  or  tables  of  the 
bones  of  the  cranium.  See  Anatomy. 

DIPLOMA,  in  a  peculiar  fenfe,  is  ufed  for  an  inftrumeht 
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or  licence  given  by  colleges,  focieties,  Sec.  to  a  clergyman  to 
exercife  the  minifterial  function,  or  to  a  phyfician  to  praftife 
medicine,  after  having  paffed  an  examination. 

DIPLOMATICS,  thefcienceof  diplomas,  or  of  ancient 
literary  monuments,  public  documents,  &c.  It  does  not  how¬ 
ever,  nor  can  it,  abfolutely  extend  its  refearches  to  antiquity  ; 
but  is  chiefly  conflned  to  the  middle  age,  and  the  hr  ft  centuries 
of  modern  times.  For  though  the  ancients  were  accuitomed 
to  reduce  their  contracts  and  treaties  into  writing  ;  yet  they 
graved  them  -on  tables,  or  covered  them  over  with  wax,  or 
brafs,  copper,  {tone,  or  wood,  See.  And  all  that  in  the  firlt 
ages  were  not  traced  on  brafs  or  marble,  have  perifhed  by  the 
length  of  time,  and  the  number  of  deftrudtive  events.  The 
word  diploma  fignifies,  properly,  a  letter  or  epiftle,  that  is 
folded  in  the  middle,  and  that  is  not  open.  But,  in  more  mo¬ 
dern  times, _  the  title  has  been  given  to  all  ancient  epiftles,  let¬ 
ters,  literary  monuments,  and  public  documents,  and  to  all 
thofe  pieces  of  writing  which  the  ancients  called  Syngrapha, 
Chirographa ,  Codicil/i,  Sec.  fn  the  middle  age,  and  in  the  di¬ 
plomas  themfelves,  th&fe  writings  are  called  Litter# ,  Pracepta, 
Placita,  Chart#  indicul# ,  Sigilla,  and  Bull #;  as  alfo  Pan - 
e-hart#,  Fantccharta,  PraBor Defcriptiouss,  Sec.  The  ori¬ 
ginals  of  thefe  pieces  are  named  Exemplarla,  or  Autographa, 
Chari#  authentic#,  Originalia,  Sc c.  and  the  copies,  Apcgrapha , 
Copia,  Pariicule,  and  fo  forth.  The  collections  that  have  been 
made  of  them,  are  called  Chart  aria  and  Chariulia.  The  place 
\vhere  thefe  papers  and  documents  were  kept,  the  ancients 
Earned  Scrinia,  ' Talularium ,  or  JEraruim,  words  that  were  de¬ 
rived  from  the  tables  of  brafs,  and,  according  to  the  Greek 
idiom,  Archeium  or  A'rchroum  On  this  fubjeCt  there  are  two 
works  which  furnith  the  cleared  lights  on  this  matter,  and 
which  may  ferve  as  fure  guides  in  the  judgment  we  may  have 
occafion  to  make  on  what  are  called  ancient  diplomas.  The  one 
is  the  celebrated  treatife  on  the  Diplomatic,  by  F.  Mabillon  ; 
and  the  other,  the  fir  it  volume  of  the  Chronicon  Gotvicenfe. 
We  there  find  fpecimens  of  all  the  characters,  the  flourifnts, 
and  different  methods  of  writing,  of  every  age.  For  thefe 
matters,  therefore,  we  mult  refer  our  readers  to  thofe  authors. 

DIPONDIUS,  in  the  fcripture-language,  is  ufed  by  St. 
Luke  to  fignify  a  certain  coin  which  was  of  very  little  value. 
Our  tranflation  of  the  paffage  is*  Are  net  two  fparrows  fold  for 
two  farthings  ?  In  St.  Matthew,  who  relates  the  fame  thing, 
we  read,  Arc  not  two  f par  rows  fold  for  a  farthing  ?  The  Greek 
reads  ajfamon  inftead  of  as.  Now  ajfarion,  as  fome  fay,  was 
•worth  half  an  as,  that  is  to  fay,  four  French  deniers  and  jth  ; 
and,  according  to  others,  two  deniers  and  j\ths.  Dipondius 
feems  rather  to  fignify  half  an  as.  Dr.  Arbuthnot,  however, 
is  of  opinion,  that  dipondius  denotes  two  affes. 

DIPPING,  among  miners,  fignifies  the  interruption  or 
breaking  off  of  the  veins  of  ore  ;  an  accident  that  gives  them 
confiderable  trouble  before  they  can  difeover  the  ore  again. 
A  great  deal  of  the  flcill  of  the  miners  confiffs  in  under- 
ftanding  this  dipping  of  the  veins,  and  knowing  how  to  ma¬ 
nage  in° it.  In  Cornwall  they  have  this  general  rule  to  guide 
them  in  this  refpeft  ;  moft  of  their  tin-loads,  which  run  from 
eaft  to  weft,  conftantly  dip  towards  the  north.  Sometimes 
they  underlie,  that  is,  they  Hope  down  towards  the  north 
three  feet  in  height  perpendicular.  This  muit  carefully  be 
obferved  by  the  miners,  that  they  may  ejca&ly  know  where  to 
make  their  air-fhafts  when  occafion  requires ;  yet,  in  the  high¬ 
er  mountains  of  Dartmaer,  there  are  fome  confiderable  loads, 
which  run  north  and  fouth ;  thefe  always  underlie  toward  the 
caft.  Four  or  five  loads  may:  run  nearly  parallel  to  each 
Other  in  the  fame  hill  ;  and  yet,  which  is  rare,  they  may 
meet  all  together  in  one  hatch,  as  it  were  a  knot,  which  well 
tins  the  place,  and  fo  feparate  again,  and  keep  their  former 
giftgncee. 


Dipping  -Needle,  or  Inclinatory  Needle,  a  magneticai  needle, 
fo  hung,  as  that,  inftead  of  playing  horizontally,  and  point¬ 
ing  out  north  and  fouth,  one  end  dips,  or  inclines  to  the 
horizon,  and  the  other  points  to  a  certain  degree  of  elevation 
above  it. 

The  inventor  of  the  dipping-needle  was  one  Robert  Nor¬ 
man,  a  compafs- maker  at  Ratcliffe,  about  the  year  1580.  This 
is  not  only  teftified  by'  his  own  account,  in  his  New  Attrac¬ 
tive,  but  alfo  by  Dr.  Gilbert,  Mr.  William  Burr  owes,  Mr. 
Henry  Bond,  and  other  writers  of  that  time,  or  foon  after  it. 
The  occafion  of  the  difeovery  he  himfelf  relates,  viz.  that  it 
being  his  cuftom  to  finifh,  and  hang  the  needles  of  his  com. 
paffes,  before  he  touched  them,  he  always  found  that,  imme¬ 
diately  after  the  touch,  the  north  point  would  dip  or  decline 
downward,  pointing  in  a  direction  under  the  horizon  ;  fo  that, 
to  balance  the  needle  again,  he  was  always  forced  to  put  a 
piece  of  wax  on  the  fouth  end,  as  a  countevpoife.  The  con- 
ilaney  of  this  efftfl;  led  him  at  length  to  obfei-ve  the  precife 
quantity  of  the  dip,  or  to  meafure  the  greateft  angle  which 
the  needle  would  make  with  the  horizon.  This,  in  the  year 
1576,  he. found  at  London  was  710  50k  It  is  not  quite  cer¬ 
tain  whether  the  dip  varies,  as  well  as  the  horizontal  direction, 
in  the  fame  place.  Mr.  Graham  made  a  great  many  experi¬ 
ments  with  the  dipping-needle  in  172-3,  and  found  the  dip  be¬ 
tween  74  and  75  degrees.  Mr.  Nairne,  in  1772,  found  it 
fomewhat  above  720.  And  by  many  obfervations  made  fince 
that  time  at  the  Royal  Society*  the  medium  quantity  is  72°^. . 
The  trifling  difference  between  the  firft  obfervations  of  Nor¬ 
man,  and  the  lait  of  Mr.  Nairne  and  the  Royal  Society,  lead 
to  the  opinion  that  the  dip  is  unalterable  ;  and  yet  it  may  be 
difficult  1o  account  for  the  great  difference  between  thefe  and 
Mr.  Graham’s  numbers,  conlidering  the  well-known  accuracy 
of  that  ingenious  gentleman.  Philof.  Tranf.  vol.  45,  pa.  279 
vol.  62,  pa.  476  ;  vol.  69,70,  71. 

It  is  certain  however,  from  many  experiments  and  obferva¬ 
tions,  that  the  dip  is  different  in  different  latitudes,  and  that  it 
increafes  in  going  northward.  It  appears  from  a  table  of 
obfervations  made  with  a  marine  dipping-needle  of  Mr. 
Nairne’s,  in  a  voyage  towards  the  North  Pole,  in  1773, 
that 

in  latitude  6o°  18'  the  dip  was  75®  o', 

in  latitude  70  45  the  dip  was  77  5.2, 

in  latitude  80  12  the  dip  was  81  52,  and 

in  latitude  So  27  the  dip  was  82  2-|. 

See  Phipps’s  Voyage,  pa.  122.  See  alfo  the  Obfervations 
of  Mr.  Hutchins,  made  in  Hudfon’s  Bay  and  Straits,  Philof. 
Tranf.  vol.  67,  pa.  129. 

Burrowes,  Gilbert,  Ridley,  Bond,  See.  endeavoured  to  ap¬ 
ply  this  difeovery  of  the  dip  to  the  finding  of  the  latitude ; 
and  Bond,  going  ftill  farther,  firft  of  any  propofed  finding  the 
longitude  by  it ;  but  for  want  of  obfervations  and  experiments,, 
he  could  not  go  any  length.  Mr.  Whifton,  being  furniihecL 
with  the  farther  obfervations  of  colonel  Windham,  Dr.  Halley, 
Mr.  Pound,  Mr.  Cunningham,  M.  Noel,  M.  Feuille,  and  his 
own,  made  great  improvements  in  the  dodtrine  and  ufe  of 
the  dipping-needle,  brought  it  to  more  certain  rules,  and  en¬ 
deavoured  in  good  earneft  to  find  the  longitude  by  it.  For 
this  purpofe,  he  obferves,  lft,  That  the  true  tendency  of  the 
north  or  fouth  end  of  every  magnetic  needle  is  not  to  that 
point  of  the  horizon  to  which  the  horizontal  needle  points, 
but  towards  another,  diredtly  under  it,  in  the  fame  vertical, 
and  in  different  degrees  under  it*  in  different-ages,  and  at  dif¬ 
ferent  places,  idly,  That  the  power  by  which  the  horizontal 
needle  is  governed,  and  all  our  navigation  ufually  directed,  it 
is  proved,  is  only  one  quarter  of  the  power  by  which  the  di^-s 
ping-needle  is  moved  ;  which  fhould  render  the  latter  far  the 
more  effectual  and.  accurate  inftrument.  jdly,  That  a  dipping- 
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Sieedle  of  a  foot  long  will  plainly  ffiew  an  alteration  of  the 
angle  of  inclination,  in  thefe  parts  of  the  world,  in  half  a  quar¬ 
ter  of  a  degree,  or  7-  geographical  miles  ;  and  a  needle  of  4 
feet,  in  2  or  3  miles  ;  i.  e.  ftippofing  thefe  diftances  taken 
along,  or  near  a  meridian.  4thly,  A  dipping-needle  4  feet 
long,  in  thefe  parts  of  the  world,  will  Ihew  an  equal  alteration 
along  a  parallel,  as  another  of  a  foot  long  will  fhew  along  a  meri¬ 
dian  ;  i.  e.  that  will,  with  equal  exactuefs,  Ihew  the  longitude, 
as  this  the  latitude. 

This  depends  on  the  pofition  of  the  lines  of  equal  dip,  in 
thefe  parts  of  the  world,  which  it  is  found  do  lie  about  14 
or  15  degrees  from  the  parallels.  Hence  he  argues,  that  as 
we  can  have  needles  of  5,  6,  7,  8,  or  more  feet  long,  which 
will  move  with  ftrength  fufficient  for  exaft  obfervation  ;  and 
fince  microfcopes  may  be  applied  for  viewing  the  fmalleft 
divifions  of  degrees  on  the  limb  of  the  inftrument,  it  is  evi¬ 
dent  that  the  longitude  at  land  may  thus  be  found  to  lefs  than 
4  miles. 

And  as  there  have  been  many  obfervations  made  at  fea  with 
the  fame  inftrument  by  Noel,  Feuille,  & c.  which  have  deter¬ 
mined  the  dip  ufually  within  a  degree,  fometimes  within  \  or 
|  of  a  degree,  and  this  with  fmall  needles,  of  j  or  6,  or  at  the 
moll  9  inches  long  ;  it  is  inferred,  that  the  longitude  may  be 
found,  even  at  fea,  to  lefs  than  half  a  quarter  of  a  degree. 
This  premifed,  the  obfervation  itfelf  follows. 

To  fnd  the  Longitude  or  Latitude  by  the  Dipping-Needle . — If 
the  lines  of  equal  dip,  below  the  horizon,  be  drawn  on  maps, 
or  fea-charts,  from  good  obfervations,  it  will  be  eafy,  from 
the  longitude  known,  to  find  the  latitude ;  and  from  the  lati¬ 
tude  known,  to  find  the  longitude  either  at  fea  or  land. 

Suppofe,  for  example,  a  perfon  travelling  or  failing  along 
the  meridian  of  London,  Ihould  find  that  the  angle  of  dip,  with 
a  needle  of  one  foot,  was  750 ;  the  chart  will  Ihew  that  this 
meridian,  and  the  line  of  dip,  meet  in  the  latitude  of  530  1 1'  ; 
which  is  therefore  the  latitude  fought. 

Or  if  he  be  travelling  or  failing  along  the  parallel  of  London, 
i.  e.  in  5i°3i  'north  latitude,  and  find  the  angle  of  dip  740  ;  then 
this  parallel,  and  the  line  of  this  dip,  will  meet  on  the  map  in 
1°  46'  of  eaft  longitude  from  London  ;  which  therefore  is 
the  longitude  fought. 

DIPSACUS,  teazel,  in  botany  ;  a  genus  of  the  monogy- 
nia  order,  belonging  to  the  tetrandria  clafs  of  plants ;  and  in 
the  natural  method  ranking  under  the  48th  order,  Aggregate:. 
The  common  calyx  is  polyphyllous,  proper  above  ;  the  recep¬ 
tacle  paleaceous.  There  are  four  fpecies ;  the  mo.ft  remark¬ 
able  of  which  is  the  carduus  fullonum,  which  grows  wild  in 
many  parts  of  England.  It  is  of  lingular  life  in  railing  the 
knap  upon  woollen  cloth.  For  this  purpofe,  the  heads  are 
fixed  round  the  circumference  of  a  large  broad  wheel,  which 
is  made  to  turn  round,  and  the  cloth  is  held  againft  them. 
In  the  weft  of  England,  great  quantities  of  the  plant  are  cul¬ 
tivated  for  the  ufe  juft  now  mentioned.  It  is  propagated  by 
fowing  the  feeds  in  March,  upon  a  foil  that  is  well  prepared. 
About  one  peck  of  feed  is  fufficient  for  an  acre,  as  the  plants 
muft  have  room  to  grow  ;  otherwife  the  heads  will  not  be  large 
enough,  nor  in  great  quantity.  When  the  plants  come  up, 
they  muft  be  hoed  in  the  fame  manner  as  is  pradtifed  for  tur¬ 
nips,  cutting  down  all  the  weeds,  and  thinning  the  plants  to 
about  eight  inches  diftance  ;  and  as  the  plants  advance,  and 
the  weeds  begin  to  grow  again,  they  muft  be  hoed  a  fecond 
time,  cutting  out  the  plants  to  a  wider  diftance,  fo  that  they 
may  finally  ftand  a  foot  diftant  from  each  other.  The  fecond 
year  they  will  ffioot  up  heads,  which  may  be  cut  about  the  be¬ 
ginning  of  Auguft.  They  are  then  to  be  tied  up  in  bunches, 
and  fet  in  the  fun  if  the  weather  is  fair  ;  if  not,  in  rooms,  to 
dry  them.  The  common  produce  is  about  160  bundles  or 
•Staves  upon  an  acre,  which  are  fold  for  one  {hilling  each. 
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The  powdered  leaves  of  the  common  wild  te3-zcl  have  been 
thought  very  good  as  a  ftomachic  ;  but  its  virtues  are  fome- 
what  equivocal. 

DIPS  AS,  a  fort  of  ferpent,  whofe  bite  it  is  laid  produces 
fuch  a  thirft  as  to  prove  mortal ;  whence  its  name  dipfas,  which 
fignifies  thbjly.  In  Latin  it  is  called  ftida ,  a  pad.  Mofes 
fpeaks  of  it  in  Deut.  viii.  15. 

DIPTERA,  from  oi?,  and  •Errqev  wing,  in  zoology,  an  or¬ 
der  of  infe£ts,  which  have  only  two  wings,  and  under  each 
wing  a  ftyle  or  oblong  body,  terminated  by  a  protuberance 
or  head,  and  called  a  balancer. 

DIPTOTES,  in  grammar,  are  fuch  nouns  as  have  only 
two  cafes,  as  fnppetia,  fuppetias,  Sec. 

DIPTYCHA,  in  antiquity,  a  public  regifter,  wherein  were' 
written  the  names  of  the  confuls,  and  other  magiftrates,  among 
the  heathens  ;  and  of  bilhops,  and  defundt  as  well  as  furviving 
brethren  among  the  chriftians.  The  word  is  formed  from  the 
Greek  or  onrtv-ga.,  and  that  from  oir.rv f,  a  mafculine 

noun  derived  from  rwro  I  fold  or  p’ait.  From  its  future 
izTvbu  is  formed  'irrrvb  a  fold  or  plait,  to  which  adding  Jv.-  twice , 
we  have  in  the  genitive  ^vro^oe,  whence  the  nomina¬ 

tive  neuter  horrv ip/ov,  q.  d.  a  booli  folded  in  two  leaves  ;  though 
there  were  fome  in  three,  and  others  in  four  or  five  leaves..  An- 
ingenious  author  imagines  this  name  to  have  been  firft  given 
them  to  diftinguilh  them  from  the  books  that  were  rolled,  called. 
volumina.  It  is  certain  there  were  profane  diptycha  in  the 
Greek  empire,  as  well  as  facred  ones  in  the  Greek  church. 
The  former  were  the  matricula,  or  regifter,  wherein  the  names 
of  the  magiftrates  were  entered  ;  in  which  fenfe  diptycha  is  a 
term  in  the  Greek  chancery. 

Sacred  Diptycha.  The  word  is  "plural;  diptycha  being 
a  double  catalogue,  in  one  whereof  were  written  the  names  of 
the  living,  and  in  the  other  thofe  of  the  dead,  which  were  to 
be  rehearfed  during  the  office.  We  meet  with  fomething  not 
unlike  the  facred  diptychs  of  the  Greeks  in  the  canon  of  the 
mafs  according  to  the  Latin  ufage ;  where  the  people  are  en¬ 
joined  to  pray  once  for  the  living,  and  once  for  the  dead  ;  fe- 
veral  faints  are  invoked  in  different  times,  Sec.  In  thefe  dip¬ 
tycha  were  entered  the  names  of  bilhops,  who  had  governed 
their  flocks  aright;  and  thefe  were  never  expunged,  unlefs  con¬ 
victed  of  herefy,  or  fome  other  grofs  crime.  In  the  diptycha. 
were  like  wife  entered  the  names  of  fuch  as  had  done  any  fig., 
nal  fervice  to  the  church,  whether  they  were  living  or  dead,, 
and  mention  was  made  of  them  in  the  celebration  of  the  litur¬ 
gy.  Th e profane  diptycha  were  frequently  fent  as  prefents  to 
princes,  &c.  on  which  occafion  they  were  finely  giit,  and  em- 
bellilhed  ;  as  appears  from  Symmachus,  lib.  ii.  ep.  81.  Thofe 
prefented  were  ufually  of  ivory.  The  firft  law,  De  Expenf. 
Ltidor.  C.  Theod.  forbids  all  magiftrates  below  confuls  to 
make  prefents  of  diptycha  of  ivory  in  the  public  ceremonies. 

DlRCA,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  odlandria  clals  of  plants  ;  and  in  the  natural  me¬ 
thod  ranking  under  the  1  ft  order,  Veprecula.  There  is  no  ca¬ 
lyx  ;  the  corolla  is  tubular,  with  the  limb  indiftinft;  the  fta- 
mina  are  longer  than  the  tube  ;  the  berry  is  monofpermous. 

DIRzE,  the  general  name  of  the  three  Furies  in  the  Pagan, 
fyftem  of  theology.  They  were  fo  called,  as  being  quaf  Deo- 
rum  ira,  the  minifters  of  divine  vengeance  in  punilhing  guilty 
fouls  after  death.  They  were  the  daughters  of  Night  and 
Acheron. 

DIRECTION,  in  mechanics,  fignifies  the  line  or  path  of 
a  body’s  motion,  along  which  it  endeavours  to  proceed  accord¬ 
ing  to  the  force  imprefled  upon  it.  See  Mechanics. 

DIRECTOR,  in  commercial  polity,  a  perfon  who  has  the 
management  of  the  affairs  of  a  trading  company :  thus  we 
fay,  the  dire&ors  of  the  India  company,  South-fea  company, 
flee..  See  Company.  The  directors  are.  confiderahle  proprre.- 
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tors  in  the  flocks  of  their  reipeftive  companies,  being  chofen 
bp  plurality  of  votes  from  among  the  bodv  of  proprietors. 
The  Dutch  Eaft  India  com  par.  v  navi  60  fuch  directors  ;  that 
o:  France  had  2  :  :  the  Britiih  Eaft  India  company  has  24,  in- 
c  cding  the  chairman,  who  maybe  re-elected  for  four  years 
fuccefiivety.  Thefe  laft  have  falaries  of  150I.  a-year  each,  and 
the  chairman  2 col.  They  meet  at  leal!  cmce  a-week,  and 
commonly  otte-ner,  being  fummoned  asoccafion  requires.  The 
directors  of  the  Bank  of  England  are  £4  in  number,  including 
the  governor  and  depyty  governor. 

Director,  In  forgery,  a  grooved  probe,  to  direct  the  edge 
■of  the  knite  or  fciffars  in  ocening  finules  or  fiiiuiae,  that  bv 
this  means  the  adiacent  vefiels,  nerves,  &c.  may  remain  un¬ 
hurt.  See  Surgery.  > 

DIRIBI  TORES,  among  the  Romans,  officers  appointed 
to  diftribute  tablets  to  the  people  at  the  comitia.  See  Co¬ 
in  it  ia. 

DIRIGENT,  or  Directrix,  a  term  in  geometry,  fignify- 
mg  the  hue  of  motion,  along  which  the  defcribent  line  or  lur- 
face  is  carried  in  the  genefis  of  auv  plane  or  folid  figure. 

DIS,  an  inic-parable  article  prefixed  to  certain  words. 
Toe  effeft  of  it  is  either  to  give  them  a  fignification  jontrary 
to  what  the  fimple  words  have,  as  d:  oblige,  difobey,  Sec.  ;  or 
to  fignify  a  reparation,  detachment,  Sec.  as  dfpqfmg,  d'lftri- 
iuting. 

Dis,  a  town  of  Norfolk,  feated  on  the  river  Wave  nay,  on 

the  fide  of  a  hi:!.  It  is  a  neat  fiouriihincr  town,  and  carries 
^  ^  _ 
on  manufactories  of  fail-cloth,  hole,  and  the  making  of  flays, 

E.  long.  1.  16.  N.  lat.  ^2.  25. 

Dis,  a  god  of  the  Gauls,  the  fame  as  Pluto  the  god  of  hell. 
The  inhabitants  of  Gaul  fuppofed  themfelves  defcended  from 
that  deity. 

DIS  A,  in  botany,  a  genus  of  the  diandria  order,  belonging 
to  the  gynandria  clafs  of  plants.  The  fpatba  is  univalvular  ; 
the  petals  three  ;  the  third  fmaller  than  the  reft,  bifid,  and 
gibbous  at  the  bafe. 

DISABILITY,  in  law,  is  when  a  man  is  difabled,  or  made 
incapable  to  inherit  any  lands,  or  take  that  benefit  which 
otherwife  he  might  have  done  :  and  this  may  happen  four 
ways ;  by  the  act  of  an  anceftor,  or  of  the  party  himfelf ;  by 
the  act  of  God,  or  of  the  law.  1.  Difability  by  the  act  of 
the  anceftor,  is  where  the  anceftor  is  attainted  of  high  treafon. 
See.  which  corrupts  the  blood  of  his  children,  fo  that  they  may 
not  inherit  his  eftate.  2.  Difability  by  the  act  of  the  party, 
is  where  a  man  binds  himfelf  by  obligation,  that  upon  furren- 
cer  of  a  leafe,  he  will  grant  a  new  eftate  to  a  leffee  ;  and  af¬ 
terwards  he  grants  over  the  reverfion  to  another,  which  puts 
it  out  of  his  power  to  perform  it.  3.  Difabilitv  by  the  act 
Oi  God,  is  where  a  man  is  non  fane  memories,  whereby  he  is  in¬ 
capable  to  make  any  grant,  &c.  So  that,  if  he  paffeth  an 
eftate  out  of  him,  it  may  after  his  death  be  made  void  ;  but  it 
is  a  maxim  in  law,  “  That  a  man  of  full  age  (hall  never  be  re¬ 
ceived  to  difable  his  own  perfon.”  4.  Difability  by  the  act 
of  the  law,  is  where  a  man,  by  the  foie  aft  of  the  law,  without 
any  thing  by  him  done,  is  rendered  incapable  of  the  benefit  of 
the  law  ;  as  an  alien  born,  See. 

DISANDRA,  in  botany,  a  genus  of  the  digynia  order, 
belonging  to  the  heptandria  clafs  of  plants.  The  calyx  has 
feven  leaves  :  the  corolla  is  parted  into  feven,  and  flat ;  the  cap- 
fule  two-celled. 

DISAPPOINTMENT,  Islands  or,  are  a  duller  of  fmall 
Elands,  lving  in  S.  lat.  14.  ic.  W.  long.  141.  16.  They 
were  d:  [covered  by  Commodore  Byron  in  1765,  who  gave 
them  their  name  from  the  ftiores  affording  no  anchorage 
for  his  fnips.  There  are  cocoa-trees  in  great  abundance,  and 
the  lhore  abounds  with  turtle. 

DISC,  in  antfquicy,  a  quoit  made  of  ftone,  iron,  or  copper, 


five  or  fix  fingers  broad,  and  more  than. a  foot  long,  inclining 
to  an  oval  figure,  which  was  hurled  in  form  of  a  bowl,  to  a 
vaft  diftance,  by  the  help  of  a  leathern  thong  tied  round  the 
perfon’s  hand  who  threw  it,  and  put  through  a  hole  in  the 
middle.  Homer  has  made  Ajax  and  Ulyffes  great  adepts  at 
this  fport. 

Disc,  in  aftronomy,  the  body  and  face  of  the  fun  and  moon, 
fuch  as  it  appears  to  us  on  the  earth  ;  or  the  body  and 
face  of  the  earth,  fuch  as  it  appears  to  a  fpeftator  in  the 
moon. 

Disc,  in  optics,  is  the  width  of  the  aperture  of  telefcopic 
glaffes,  whatever  their  form  be,  whether  plain,  convex,  con¬ 
cave,  &c. 

DISCERNING,  or  Discernment,  a  faculty  of  the 
mind,  whereby  it  diftinguifties  between  ideas.  See  Meta¬ 
physics. 

DISCIPLE,  one  who  learns  anything  from  another  :  thus, 
the  followers  of  any  teacher,  philofopher,  See.  are  called  d’tf- 
ciplei.  In  the  Chriftian  fenfe,  they  were  followers  of  Jefus 
Chrift,  in  general ;  but  in  a  more  reftrained  fenfe,  the  difciples 
denote  thofe  alone  who  were  the  immediate  followers  and  at¬ 
tendants  on  his  perfon,  of  which  there  were  70  or  72.  The 
names  difciple  and  apojlle  are  often  fynonymoufly  ufed  in  the 
gofpel  hiitory ;  but  fometimes  the  apoftles  are  diftinguifhed 
from  difciples,  as  perfons  fclefted  out  of  the  number  of  dif¬ 
ciples,  to  be  the  principal  minifters  of  his  religion  :  of  thefe 
there  were  only  12.  The  Latins  kept  the  feftival  of  the 
70  or  72  difciples  on  July  Ijth,  and  the  Greeks  on  Ja¬ 
nuary  4th. 

DISCIPLINE,  in  a  general  fenfe,  denotes  inftruftion  and 
government,  as  military  difeipline,  eccleliaftical  difeipline,  Sec. 
E  cclefiafiical  difeipline  confifts  in  putting  thofe  laws  in  execu¬ 
tion  by  which  the  church  is  governed,  and  inflicting  the  penal¬ 
ties  enjoined  by  them  againft  the  feveral  forts  of  offenders  that 
profefs  the  religion  of  Jefus.  The  primitive  church  never 
pretended  to  exercife  difeipline  upon  any  bet  fuch  as  were 
within  her  pale,  in  the  largeft  fenfe,  by  fome  aft  of  their  own 
profeffion;  and  even  upon  thefe  (he  never  pretended  to  exer¬ 
cife  her  difeipline  fo  far  as  to  cancel  or  difannul  their  baptifm  : 
all  that  (he  pretended  to  was  to  deprive  men  of  the  benefits 
of  external  communion,  fuch  as  public  prayer,  receiving  the 
eucharift,  and  other  afts  of  divine  worihip.  The  church-dif- 
cipline  was  only  confined  to  the  admonition  of  the  party,  and 
to  the  leffer  and  greater  excommunication.  As  to  the  objects 
of  ecclefialtical  difeipline,  they  were  all  fuch  delinquents 
as  fell  into  great  and  fcandalous  crimes  after  baptifm. — Difei¬ 
pline ,  in  a  more  peculiar  fenfe,  is  ufed  for  the  chaftifements  or 
bodily*  puniihments  infiifted  on  a  religious  cf  the  Romifh 
church  who  has  been  found  a  delinquent ;  or  even  for  that 
which  the  religious  voluntarily  undergo  or  inflict  on  them¬ 
felves,  by  way  of  mortification. 

Book  of  Discipline,  in  the  hiftory  of  the  church  of  Scot¬ 
land,  is  a  common  order  drawn  up  by  the  affembly  of  mini¬ 
fters  in  1650,  for  the  reformation  and  uniformity  to  be  ob- 
ferved  in  the  difeipline  and  policy*  of  the  church.  In  this 
book  the  government  of  the  church  by  prelates  is  fet  afide, 
ch arch- feffions  are  eftablilhed,  the  fuperftitious  obfervation  of 
fail-days  and  faints  days  is  condemned,  and  other  regulations 
for  the  government  of  the  church  are  determined.  This 
book  was  approved  byr  the  privy-council,  and  is  called  the  frjl 
bock  of  difeipline. 

DISCORD,  in  mufic,  every  found  which,  joined  with 
another,  forms  an  affemblage  difagreeable  to  the  ear ;  or 
rather,  every  interval  whofe  extremes  do  not  coalefce.  Now, 
as  there  are  no  other  concords  or  confonances,  except  thofe 
which  form  amongft  themfelves,  and  with  their  fundamental 
found,  perfect  chords,  it  follows,  that  every  other  interval  mult 
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be  a  real  diffonance  or  difcord  :  even  the  third  and  fixth  were 
reckoned  fuch  among  the  ancients,  who  excluded  them  from 
the  number  of  confonant  chords. 

The  term  diffonance,  which  is  fynonymous  with  difcord,  is 
compounded  of  two  words,  the  infeparable  prepofition  dis  and 
the  verb  for. are ;  which,  both  in  a  literal  and  metaphorical 
fenfe,  fignifies  difagreement  or  dif union.  In  reality,  that  which 
renders  diffonances  grating,  is,  that  the  founds  which  form 
them,  far  from  uniting  in  the  ear,  feem  to  repel  each  other, 
and  are  heard  each  by  itfelf  as  two  diltinct  founds,  though  pro¬ 
duced  at  the  fame  time.  This  repullion  or  violent  ofcillatton 
of  founds  is  heard  more  or  lefs  as  the  vibrations  which  produce 
it  ate  more  or  lefs  frequently  coincident.  When  two  vocal 
firings  are  gradually  tuned,  till  they  approach  a  confonant  in¬ 
terval,  the  pulfatious  become  flower  as  the  chord  grows  more 
jull,  till  at  lad  they  are  fcarcely  heard,  if  heard  at  all ;  from 
whence  it  appears  certain,  that  the  pleafure  produced  in  us 
by  harmony,  refults  from  the  more  or  lefs  exact  and  frequent 
coincidence  of  vibrations  ;  though  the  reafon  why  this  coinci¬ 
dence  lhould  give  pleafure,  more  than  any  other  modification 
or  combination  of  founds,  appears  to  us  infcrutable.  The 
agreeable  effects  of  diffonance  in  harmony,  are  no  objection  to 
this  theory  ;  lince  it  is  allowed,  that  the  fenfations  excited  by 
difcord  are  not  in  themfelves  immediately  and  neceffarily 
pleafing,  but  only  pleafe  by  auricular  deception.  The  ear  is 
furprifed  with  the  {hock  it  receives,  without  being  able  to  ima¬ 
gine  how  it  fiiould  have  happened ;  and  in  proportion  as  it  is 
harfh  and  grating,  we  feel  the  pleafure  of  returning  harmony 
enhanced,  and  the  difappointment  of  being  artfully  and  infen- 
fibly  extricated  more  agreeable. 

The  name  of  diffonance  is  given  fometimes  to  the  interval, 
and  fometimes  to  each  of  the  two  founds  which  form  it.  But 
though  two  founds  equally  form  a  diffonance  between  them¬ 
felves,  the  name  is  moll  frequently  given  to  that  found  in  par¬ 
ticular  which  is  molt  extraneous  to  the  chord.  The  number 
of  poflible  diffonances  is  indefinite ;  but  as  in  mufic  we 
exclude  all  intervals  which  are  not  found  in  the  fyftem  re¬ 
ceived,  the  number  of  diffonances  is  reduced  to  a  very  few : 
betides,  in  practice,  we  can  only  felect  from  thofe  few,  fuch  as 
are  agreeable  to  the  fpecies,  and  the  mode  in  which  we  com- 
pofe  ;  and  from  this  lalt  number  we  muff  exclude  fuch  as  can¬ 
not  be  ufed  conliftently  with  the  rules  preferibed.  But  what 
are  thefe  rules  ?  Have  they  any  foundation  in  nature,  or  are 
they  merely  arbitrary  ?  This  is  what  Rouffeau,  in  his  Mufical 
Dictionary,  has  attempted  to  iuvefljgate,  and  to  that  work  we 
refer  the  reader. 

Discord  (the  goddefs  of),  in  Pagan  theology,  is  reprefented 
by  Arift  ides,  with  fiery  eyes,  a  pale  countenance,  livid  lips,  and 
wearing  a  dagger  in  her  bofom.  It  was  fhe  who  at  the  mar- 
xiage  of  Peleus  and  Thetis  threw  in  the  golden  apple,  whereon 
was  written  “  To  the  fairelt:”  which  occaiioncd  a  contention 
between  the  goddefies  Juno,  Minerva,  and  Venus;  each  pre¬ 
tending  a  title  to  the  apple.  She  was  likewil'e  called  Ate  and 
JZris. 

DISCOVERY,  in  dramatic  poetry,  a  manner  of  unravel¬ 
ling  a  plot  or  fable  in  tragedies,  comedies,  and  romances  ; 
wherein,  by  fome  unforefeen  accident,  a  difeovery  is  made  of 
the  name,  fortune,  quality,  See.  of  a  principal  perfor.,  which 
were  before  unknown.  See  Catastrophe. 

DISCOUNT,  in  commerce,  a  term  among  traders,  mer¬ 
chants,  and  bankers.  It  is  ufed  by  the  two  former  on  occa- 
fion  of  their  buying  commodities  on  the  ufual  time  of  credit, 
with  a  condition  that  the  feller  {hall  allow  the  buyer  a  certain 
difeount  at  the  rate  of  fo  much  percent,  per  annum,  for  the  time 
for  which  the  credit  is  generally  given,  upon  condition  that 
the  buyeV  pays  ready  money  for  fuch  commodities,  inflea J  of 
taking  the  time  of  credit.  Traders  and  merchants  alfo  fre- 
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quently  take  promiffory  notes,  for  moneys  due,  payable  t« 
them  or  order  at  a  certain  time,  and  fometimes  having  occafion 
for  money  before  the  time  is  elapfed,  procure  thefe  notes  to  be 
difeounted  by  bankers  before  the  time  of  payment.  Bills 
of  exchange  are  alfo  difeounted  by  bankers  ;  and  in  this  con- 
fifts  one  article  of  the  profits  of  banking.  See  Bank. 

DISCRETE,  or  disjunct,  Proportion,  is  when  the  ra¬ 
tio  of  two  or  more  pairs  of  numbers  or  quantities  is  the  fame, 
but  there  is  not  the  fame  proportion  between  all  the  four 
number?.  Thus  if  the  numbers  3:6:18  :  16  be  confidered, 
the  ratio  between  3  :  6  is  the  fame  as  that  between  8  :  16, 
and  therefore  the  numbers  are  proportional :  but  it  is  only 
diferetely  or  disjunftly,  fer  3  is  not  to  6  as  6  to  8  ;  that  is, 
the  proportion  is  broken  off  between  8  and  3,  and  is  not 
continued  as  in  the  following  continual  proportionals,  3:6:: 
12  :  24. 

DISCRETION,  prudence,  or  knowledge  to  govern  one’s 
felf.  Without  this  ufeful  quality,  learning  is  pedantry,  and 
wit  impertinence  ;  virtue  itfelf  looks  like  weaknefs ;  and  the 
beil  parts  only  enable  a  man  to  be  more  fprightly  in  errors,  and 
active  to  his  own  prejudice.  If  we  look  into  particular  commu¬ 
nities  and  divilions  of  men,  we  may  obferve  that  it  is  the  dif- 
creet  man,  not  the  witty,  nor  the  learned,  nor  the  brave,  who 
guides  the  converfation,  and  gives  meafures  to  the  fociety.  A 
man  with  great  talents,  but  void  of  dilcretion,  is  like  Polyphe¬ 
mus  in  the  fable,  ltrong  and  blind,  endued  with  an  irreiiltible 
force,  which  for  want  of  fight  is  of  no  ufe  to  him.  Though  a 
man  has  all  other  perfections,  and  wants  diferetion,  he  will  be  of 
no  great  confequence  in  the  world ;  but  if  he  has  this  Angle 
talent  in  perfection,  and  but  a  common  fhare  of  others,  he 
may  do  what  he  pleafes  in  his  particular  ftation  of  life.  It  is 
proper,  however,  to  diltinguifh  between  diferetion  and  cunning, 
the  latter  being  the  accomplifhment  only  of  little,  mean,  unge¬ 
nerous  minds.  Diferetion  has  large  and  extended  views,  and, 
like  a  well-formed  eye,  commands  a  whole  horizon  :  cunning 
is  a  kind  of  fhort-fightednefs,  that  difeovers  the  minutetl  ob¬ 
jects  which  are  near  at  hand,  but  is  not  able  to  difeern  things 
at  a  diftance.  Diferetion,  -the  more  it  is  difeovered,  gives  the 
greater  authority  to  the  perfon  who  pofleffes  it :  cunning, 
when  once  detected,  lofes  its  force,  and  makes  a  man  incapable 
of  bringing  about  even  thofe  events  which  he  might  have  ac- 
compliflied,  had  he  palled  only  for  a  plain  man.  Diferetion  is 
the  perfection  of  reafon,  and  a  guide  to  us  in  all  the  duties  of 
life :  cunning  is  a  kind  of  inltinCt,  that  only  looks  out  after 
our  immediate  intereit  and  welfare.  In  {hart,  cunning  is  only 
the  mimic  of  dilcretion,  and  may  pais  upon  weak  men,  in  the 
fame  manner  as  vivacity  is  often  miitaken  for  wit,  and  gravity 
for  wifdom. 

DISCUS,  in  antiquity.  See  Disc. 

Discus,  in  botany,  the  middle  part  of  a  radiated  compound 
flower,  generally  confiding  of  lmali  florets,  with  a  hollow  re¬ 
gular  petal.  It  is  qommonlv  furrounded  by  large,  plain,  or 
flat,  tongue-fhaped  petals,  in  the  circumference  or  margin  ;  as 
in  daify,  groundfel,  and  leopard’s  bane  :  fometimes  the  circum¬ 
ference  is  naked,  as  in  cotton-weed  and  fome  fpecies  of  colts¬ 
foot.  Discus  Foiii,  fignifies  the  furface  of  the  leaf. 

DISCUSSION,  in  matters  of  literature,  fignifies  the  clear 
treating  of  or  arguing  any  particular  point  or  problem,  fo 
as  to  overcome  the  difficulties  with  which  it  is  embar- 
raffed  :  thus  we  fay,  fuch  a  point  <was  zve!l  d'tfcvjfed ,  when  it 
was  well  treated  of  and  explained. 

DISCUTIENTS,  in  lurgery,  are  fuch  external  remedies 
as,  by  their  fubtilty,  difl'olve  or  difperfe  a  llagnating  or  coagu¬ 
lated  fluid  in  any  part  of  the  body. 

DISDIACLASTIC  crystal,  in  natural  hiitory,  a  name 
given  by  Bartlioline  and  fome  others  to  the  pellucid  f  offile 
iubflance,  more  ufually  called,  from  the  place  whence  it  wag 
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firft  brought,  Ifiand  crvflal ;  though  property  it  is  no  cryftal 
at  all,  but  a  line  pellucid  lpar,  called  by  Dr.  Hill,  from  its 
fhape,  parallelopipedum.  See  Island  Cryjlal. 

DibDIAPASON,  or  Bisdiapason,  in  mufic,  a  com¬ 
pound  concord,  defcribed  by  F.  Parran,  in  the  quadruple  ra¬ 
tio  of  4  :  i,  or  8  :  2 — Disdiapason  Diapente,  a  concord  in  a 
fextuple  ratio  of  i  :  6 — Disdiapason  Semi-Diapente,  a  com¬ 
pound  concord  in  the  proportion  of  16  :  3 — Disdiapason 
Ditone ,  a  compound  consonance  in  the  proportion  of  10  :  2 — 
Disdiapason  Semi-Ditone ,  a  compound  concord  in  the  propor¬ 
tion  of  24  ;  5. 

DISEASE,  has  been  varroufly  defined  by  phyficians,  almoft 
every  founder  of  a  new  fyftem  having  given  a  definition  of  dif- 
eafe,  different  in  force  refpedts  from  his  predeceffors.  For  a 
particular  account  of  thefe  definitions,  fee  Medicine.  Of  all 
animals,  man  is  the  molt  fubje&to  dileafes  ;  and  of  men,  the 
ftudious  and  fpeculative  are  mo  ft  expofed  thereto.  Other  ani¬ 
mals  have  their  difeafes  \  but  they  are  fmali  in  number  :  nor 
are  plants  without  them  ;  though  their  maladies  Icarce  exceed 
half  a  fcore.  The  ancients  deified  their  difeafes.  Some  dif¬ 
eafes  only  impair  the  uie  of  the  part  immediately  affefted  ;  as 
the  ophthalmia,  gout,  &c.  Others  dellroy  it  entirely ;  as 
the  guita  ferena,  palfy,  &c.  Some  affeCt  the  whole  body  ;  as 
in  fever,  apoplexy,  epilepfy,  &c.  Others  only  impair  a 
part ;  as  the  afthma,  colic,  dropfy,  &c.  Some  only  affeCl 
the  body  ;  as  the  gout :  others  diflurb  the  mind  ;  as  hypo¬ 
chondria,  delirium,  &c.  Laftly,  others  affeCt  both  the  body 
and  mind  ;  as  mania,  phrenitis,  &c. 

Diseases  of  Plants.  See  Blight,  Mildew,  See. 
DISEMBOGUE.  When  a  fhip  paffes  out  of  the  mouth 
of  any  great  gulf  or  bay,  they  ca'i,  it  difembeguing.  They 
fay  alfo  of  a  river,  that  at  fuch  a  place,  or  after  it  has  run  fo 
many  leagues,  it  difembogues  itfelf  into  the  fea. 

DISFRANCHISING,  among  civilians,  fignifies  the  de¬ 
priving  a  perfon  of  the  rights  and  privileges  of  a  free  citizen  or 
fubjebl. 

DISGUISE,  a  counterfeit  habit.  Perfons  doing  unlawful 
ads  in  difguife  are  by  our  ftatutes  fometimes  fubjeCted  to  great 
penalties,  and  even  declared  felons.  Thus,  by  an  aft  com¬ 
monly  called  the  black  act,  perfons  appearing  difguifed  and 
armed  in  a  foreft  or  grounds  inclofed,  or  hunting  deer,  or  rob¬ 
bing  a  warren  or  a  filh-pona,  are  declared  felons. 

DISH,  in  mining,  is  a  trough  made  of  wood,  about  28 
inches  long,  four  inches  deep,  and  fix  inches  wide  ;  by  which 
all  miners  meafure  their  ore.  If  any  be  taken  felling  their  ore, 
not  firft  meafuring  it  by  die  bar-mafter’s  dilh,  and  paying  the 
king’s  duty,  the  feller  forfeits  his  ore,  and  the  buyer  forfeits  for 
every  fuch  offence  40  (hillings  to  the  lord  of  the  field  or  farmer. 

DISJUNCTIVE,  fomething  that  feparates  or  disjoins. 
Thus,  or,  neither.  See.  which  in  connedting  a  difcourle  yet  fe- 
parate  the  parts  of  it,  are  called  disjunctive  conjunctions . 

DISK.  See  Disc. 

DISLOCATION,  the  putting  a  bone  out  of  joint  by  fome 
violence,  ufually  called  by  the  furgeons  luxation.  See  Sue.-, 
gery, 

DISMISSION  of  a  Bill,  in  chancery,  if  the  plaintiff 
does  not  attend  on  the  day  fixed  for  the  hearing,  his  bill  is  dif- 
milfed  with  cofts.  It  may  be  alfo  difmiffed  for  want  of  profe- 
cution,  which  is  in  the  nature  of  a  non-fuit  at  law,  if  he  fuf- 
fers  three  terms  to  elapfe  without  moving  forward  in  the  caufe. 

DISMOUNTING,  in  the  military  art,  the  aft  of  unhorfing.  . 
Thus,  to  difmount  the  cavalry,  the  dragoons,  or  the  like,  is 
to  make  them  alight.  To  difmount  cannon,  is  to  break 
their  carriages,  wheels,  and  axietrees,  fo  as  to  render  them  un¬ 
fit  forfervice.  Horfes  are  alfo  difmounted  when  they  are  ren¬ 
dered  unfit  for  fervice. 
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DISPARAGEMENT,  in  law,  is  ufed  for  the  matching 
an  heir,  See.  in  marriage,  below  his  or  her  degree  or  condition, 
or  againft  the  rules  of  decency.  The  word  is  a  compound  of 
the  privative  particle  dis,  and  par  “  equal.” 

DISPART,  in  gunnery,  is  the  fetting  a  mark  upon  the 
muzzle-ring,  or  thereabouts,  of  a  piece  of  ordnance,  fo  that 
a  fight  line  taken  upon  the  top  of  the  bafe  ring  againft  the 
touch-hole,  by  the  mark  fet  on  or  near  the  muzzle,  may  be  pa¬ 
rallel  to  the  axis  of  the  concave  cylinder.  The  common  way 
of  doing  this,  is  to  take  the  two  diameters  of  the  bafe  ring, 
and  of  the  place  where  the  difpart  is  to  Hand,  and  divide  the 
difference  between  them  into  two  equal  parts,  one  of  which 
will  be  the  length  of  the  difpart  which  is  fet  on  the  gun  with 
wax  or  pitch,  or  fattened  there  with  a  piece  of  twine  or  mar¬ 
lin.  By  means  of  an  inftrument  it  may  be  done  with  all  pof- 
fible  nicety. 

DISPATCH,  a  letter  on  fome  affair  of  ftate,  or  other  b u«. 
finefs  of  importance,  fent  with  care  and  expedition  by  a  cou¬ 
rier  exprefs.  The  bufinefs  of  difpatches  lies  on  the  fecretaries 
of  ftate  and  their  clerks.  The  king  gives  directions  to  his  nfi- 
nifters  abroad  by  difpatches.  The  word  is  alfo  ufed  for  the 
packet  or  mail  containing  fuch  letters.  The  French,  during- 
the  reign  of  Louis  XIV.  had  a  confeil  des  depeches,  “  council  of 
difpatches,”  held  in  the  king’s  prefence,  at  which  the  dauphin, 
the  duke  of  Orleans,  the  chancellor,  and  four  fecretaries  of 
ftate,  affifted. 

DISPAUPER.  A  perfon  filing  in  forma  pauperis,  is  faid  . 
to  be  difpaupered,  if,  before  the  fuit  is  ended,  he  has  any 
lands  or  other  eftate  fallen  to  him,  or  if  he  has  ar.y  thing  to 
make  him  lofehis  privilege.  See  the  article  Forma  Pauperis. 

DISPENSARY,  or  Dispensatory,  denotes  a  book  con^ 
taining  the  method  of  preparing  the  various  kinds  of  medi-  - 
cines  ufed  in  pharmacy.  Such  are  the  London  and  Edinburgh-' 
Pharmacopoeias,  &c. 

Dispensary,  a  kind  of  charitable  inftitution  of  late  years* 
very  prevalent  in  England,  particularly  in  the  metropolis,- 
where  they  are  diftinguiffied  by  different  titles,  as  che  General 
Difpenfary,  the  Royal  Univerfal  Difpenfary,  Sc c.  They  are* 
fupported  by  voluntary  fubferiptions,  have  each  one  or  more 
phyficians  and  furgeons,  whofe  bufinefs  it  is  to  attend  at  ftated 
times,  in  order  to  preferibe  for  the  poor  ;  and,  if  neceffary,  to 
vifitthem  at  their  own  habitations.  It  is  in  this  latter  refpeft: 
that  the  patients  of  a  difpenfary  differ  from  thofe  called  out-- 
patients  at  an  hofpital.  Tire  poor  are  fupplied  gratis  with  their; 
medicines,  and  many  of  thefe  inftitutions  alfo  afford  gratuitous- 
affiftance  to  lying-in  women.  Formerly  there  were  three  dif- 
penfaries  eftablifhed  in  London,  for  felling  medicines  to  the  poor- 
at  prime  coft,  under  the  direction  of  the  College  of  Phyfi¬ 
cians. 

DISPENSATION,  in  law,  the  granting  a  licence  for  doing 
fome  certain  aCtion  that  otherwife  is  not  permitted. 

DISPERSION,  in  general,  fignifies  the  fcattering  or  dif- 
fipating  fomething.  Hence,  in  optics,  it  denotes  the  fame 
with  the  divergency  of  the  rays  of  light. 

Point  of  Dispersion,  in  dioptrics,  the  point  from  which*- 
refraCted  rays  begin  to  diverge,  where  their  refraction  renders 
them  divergent. 


ftate. 

Dispersion  of  Mankind,  in  the  hiftory  of  the  world,  was 
occafioned  by  the  confufion  of  tongues,  and  took  place  in  con- 
fequence  of  the  overthrow  of  Babel  at  the  birth  of  Peleg  ;  - 
whence  he  derived  his  name  :  and  it  appears  by  the  account 
given  of  his  anceftors,  Gen.  chap.  xi.  10  — 16,  to  have  hap¬ 
pened  in  the  101ft  year  after  the  flood,  according  to  the  Hs-=  . 


D  IS 


D  I  S 


[ 

Frew  chronology,  and  by  the  Samaritan  computation,  in  the 
401ft.  However,  various  difficulties  have  been  fuggefted  by 
chronologers  concerning  the  true  era  of  this  event. 

DISPLAYED,  in  heraldry,  is  underftood  of  the  pofttion 
of  an  eagle,  or  any  other  bird,  when  it  is  eredl,  with  its  wings 
expanded  or  fpread  forth. 

DISPONDEE,  in  the  Greek  and  Latin  poetry,  a  double 
fpondee  or  foot,  confifting  of  four  long  fyllables  ;  as  jura- 
mentum,  concludefttes,  vjoov. 

'DISPOSITION,  in  architedlure,  thejuft  placing  the  feveral 
parts  of  an  edifice  according  to  their  nature  and  defign.  See 
Architecture. 

Disposition,  in  oratory.  See  Oratory. 

Disposition,  in  painting.  See  Painting. 

Disposition,  in  human  nature.  In  every  man  there  is 
fomething  original,  that  ferves  to  diftinguifh  him  from  others, 
that  tends  to  form  a  character,  and  to  make  him  meek  or  fiery, 
candid  or  deceitful,  refolute  or  timorous,  cheerful  or  morofe. 
This  original  bent,  termed  difpoftion,  muft  be  dillinguiffied 
from  a  principle  :  the  latter,  fignifying  a  law  of  human  nature, 
makes  part  of  the  common  nature  of  man  ;  the  former  makes 
part  of  the  nature  of  this  or  that  man.  Pvopenfily  is  a  term 
common  to  both  ;  for  it  fignifies  a  principle  as  well  as  a  difpo- 
fption. 

DISQUISITION,  from  dis  and  qu/rro  “  I  inquire,”  an  in¬ 
quiry  into  the  nature,  kinds,  and  circumftances  of  any  pro¬ 
blem,  queftion,  or  topic  ;  in  order  to  gain  a  right  notion  of 
it,  and  to  difcourfe  clearly  about  it. 

DISSECTION,  in  anatomy',  the  cutting  up  a  body  with 
a  view  of  examining  the  ftru&ure  and  ufe  of  the  parts.  See 
Anatomy.  Le  Gendre  obferves,  that  the  diffeftion  of  a  hu¬ 
man  body,  even  dead,  was  held  a  facrilege  till  the  time  of 
Francis  I.  And  the  fame  author  affures  us,  he  has  feen  a  con- 
fultation  held  by  the  divines  of  Salamanca, '  at  the  requeft  of 
Charles  V.  to  fettle  the  queftion  whether  or  no  it  were  lawful  in 
point  of  confcience  to  difleft  a  human  body  in  order  to  learn 
its  ftrufture. 

DISSEISIN,  in  law,  an  unlawful  difpoffeffing  a  perfon  of 
his  lands  or  tenements. 

DISSENTERS,  feparatifts  from  the  fcrvice  and  woiffiip  of 
any  eftablifhed  church.  SeeNoN-coNFORMisTS. 

D1SSEPIMENTUM,  in  botany,  the  name  by  which 
Linnaeus  denominates  the  partitions  which  in  dry  feed-veffels, 
as  capfules  and  pods  (filiqua),  divide  the  fruit  internally  into 
cells. 

DISSIDENTS,  a  denomination  applied  in  Poland  to  per- 
fonsof  the  Lutheran,  Calviniftic,  and  Greek  profeffion.  The 
king  of  Poland  engaged,  by  th e  pafla  conven/a,  to  tolerate  them 
in  the  free  exercile  of  their  religion,  but  they  have  often  had 
reafon  to  complain  of  the  violation  of  thefe  promifes. 

DISSIMILITUDE,  unlikenefs  or  want  of  fimilitude. 
See  the  article  Resemblance  and  diffimilitude. 

DISSIMULATION,  in  morals,  the  a£t  of  diffembling, 
by  fallacious  appearances,  or  falfe  pretenfions.  Great  princes- 
regard  diffimulation  as  a  neceftary  vice  ;  and  tyrants  confider  it' 
as  a  virtue.  It  is  evident  that  fecrecy  is  often  neceftary,  to 
oppofe  thofe  who  may  be  willing  to  circumvent  our  lawful  in¬ 
tentions.  But  the  necefiity  of  precaution  would  become  very 
rare,  were  no  enterprizes  to  be  formed,  but  fuch  as  could  be 
avowed  openly. .  1  he  frank nefs  with  which  we  could  then  acf, 
would  engage  people  in  our  inter.efts.  Marlhal  Biron  would 
have  faved  his  life,  by  dealing  ingenuoufty  with  Henry  IV. 
With  refpedt  to  diffimilation,  three  things  are  to  be  obferved  ; 

1.  That  the  characters  of  thofe  are  not  to  be  efteemed,  who  are 
referved  and  cautious  without  diftinCtion.  2.  Not  to  make  fe- 
crets  of  unimportant  matters.  3.  To  conduCf  ourfely.es  in 
fuch  a  manner  as  to  have  as  few  fecrets  as  poffible. 
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DISSIPATION,  in  phyfics,  an  infenfible  lofs  or  confump- 
tion  of  the  minute  parts  of  the  body  ;  or  that  mode  whereby 
they  fly  off,  and  are  loft. 

Circle  of  Dissipation,  in  optics,  denotes  that  circular 
fpace  upon  the  retina,  which  is  taken  up  by  one  of  the  extreme 
pencils  or  rays  iffuing  from  an  objeCt. 

DISSOLVENT,  in  general,  whatever  diffolves  or  reduces 
a  folid  body  into  fuch  minute  parts  as  to  be  fuftained  in  a  fluid. 
The  principal  diffolvents  for  metals  are  the  mineral  acids;  for 
falts,  earths,  and  gums,  water  ;  for  coral,  or  bone,  vinegar, 
&c.  A  diffolvent  is  the  fame  with  what  the  chemifts  call  a 
folvent  or  menjlruum.  See  the  article  Menstruum. 

Univerfal Dissolvent.  See  the  article  Alkahest. 

DISSOLUTION,  in  phyfics:  a  difcontinuation,  or  ana- 
lyfis,  of  the  ftruCture  of  a  mixed  body  ;  whereby,  what  was 
one,  and  contiguous,  is  divided  into  little  parts,  either  homo¬ 
geneous  or  heterogeneous.  Diffolution,  then,  is  a  general 
name  for  all  reduftions  of  concrete  bodies  into  their  fmalleft 
parts,  without  any  regard  either  to  folidity  or  fluidity  :  though 
in  the  ufual  acceptation  of  the  word  among  authors,  it  is  re- 
ftrained  to  the  reduftion  of  folid  bodies  into  a  ftate  of  fluidity  ; 
which  is  more  properly  expreffed  by  folution,  as  a  branch  of  dif- 
folution.  According  to  the  opinion  of  Fr.  Tertius  de  Lanis, 
Boerhaave,  and  fome  other  learned  men,  the  power  or  faculty 
of  diffolving  exifts  in  fire  alone.  Sir  lfaac  Newton  accounts 
for  all  diffolutions,  and  the  feveral  phenomena  thereof,  from 
the  great  principle  of  attradiion  ;  and,  in  effedft,  the  pheno^ 
mena  of  diffolution  furniffi  a  great  part  of  the  arguments  and 
confiderations  whereby  he  proves  the  reality  of  that  principle. 
See  Chemistry. 

DISSONANCE,  in  rnufic.  See  Discord. 
DISSYLLABLE,  among  grammarians,  a  word  confifting 
only  of  two  fy  llables  :  fuch  are  the  words  nature,  fcience.  See. 

DISTAFF,  an  inftrument  about  which  flax  is  tied  in  order 
to  be  fpun. 

DISTANCE,  in  general,  an  interval  between  two  things, 
either  with  regard  to  time  or  place.  Acteffible  Distances,  in 
geometry,  are  fuch  as  may  be  meafured  by  the  chain,  & c: 
Inacccjfible  Distances,  are  fuch  as  cannot  be  meafured  in  that 
manner  by  reafon  of  fome  river,  or  impediment,  which  ob- 
ftrudls  our  paffing  from  one  objedl  to  another.  See  Geome* 
try. 

Distance,  in  aftronomy.  The  diftance  of  the  fun,  planets, 
and  comets,  is  found  only  from  their  parallax,  as  it  cannot  be 
found  either  by  eclipfes  or  their  different  phafes  :  for,  from  the 
theory  of  the  motions  of  the  earth  and  planets  we  know,  at 
-any  time,  the  proportion  of  the  diftances  of  the  fun  and  pla- 
nets  from  us  ;  and  the  horizontal  parallaxes  are  in  a  reciprocal 
proportion  to  thefe  diftances..  See  Astronomy. 

DISTASTE  properly  fignifies  an  averfion  or  diflike  to  cer¬ 
tain  foods ;  and  may  be  either  conftitutional,  or  owing  to  fome 
difeafe  of  the  ftomach. 

DISTEMPER,  among  phyficians,  the  fame  with  Dis¬ 
ease. 

Distemper,  in  painting,  a  term  ufed  for  the  working  up  of 
colours  with  fomething  belides  water  or  oil.  If  the  colours 
are  prepared  with  water,  that  kind  of  painting  is  called  limn¬ 
ing  ;  and  if  with  oil,  it  is  called  painting  in  oil,  and  Amply 
painting.  If  the  colours  are  mixed  with  fize,  whites  of  eggs, 
or  any  fuch  proper  glutinous  kind  of  matter,  and  not  with 
oil,  then  they'  fay  it  is  done  in  difemper. 

DISTENSION,  in  general,  fignifies  the  ftretching  or  ex¬ 
tending  a  thing  to  its  full  length  or  breadth. 

DISTICH,  a  couplet  of  verfes  making  a  complete  fenfe. 
Thus  hexameter  and  pentameter  verfes  are  difpofed  in  dilticlls, 
Cato’s  excellent  morals  are  in  diftichs. 

DISTICHIASIS,  in  furgery,  a  difeafe  of  the  eyc-lids-  . 
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when  under  the  ordinary  eye-lafhes  there  grows  another  extra¬ 
ordinary  row  of  hairs,  which  frequently  eradicate  the  former, 
and  pricking  the  membrane  of  the  eye,  excite  pain,  and  bring 
on  inflammation.  The  remedy  confifls  ip  pulling  out  the  fecond 
row  of  hairs  with  nippers,  and  if  they  grow  again  repeating 
the  operation,  and  alio  cauterizing  the  pores  out  of  which 
they  ifl'ued. 

DISTILLATION.  See  Chemistry.  The  ohjefts  of 
didillation,  confidered  as  a  trade  didir.Ct  from  the  other 
branches  of  chemiflry,  are  chiefly  fpirituous  liquors,  and  thofe 
waters  impregnated  with  the  eiTential  oils  of  plants,  commonlv 
calltd  Jlmple  dijlilled  waters.  1  he  dittilling  compound  lpirits 
and  waters  is  reckoned  a  different  branch  of  bufinefs,  and  they 
who  deal  in  that  way  are  commonly  called  reB'ipers.  This 
difference,  however,  though  it  exifls  among  commercial  people, 
is  not  at  all  founded  in  the  mature  of  the  thing  ;  compound 
lpirits ’being  made,  and  Ample  fpirits  being  rectified,  by  the 
very  fame  operations  by’  which  they  are  at  fird  diftilied,  or  at 
lead  with  very  trifling  alterations. 

The  great  object  with  every  diftiller  ought  to  be,  to  pro¬ 
cure  a  fpirit  perfectly  flavourlefs,  or  at  lead  as  well  freed  from 
any  particular  flavour  as  may  be  ;  and  in  this  country  the  pro¬ 
curing  of  fuch  a  fpirit  is  no  eafy  matter.  The  only  materials 
for  didillation  that  have  been  tiled  in  large  quantity,  are  malt, 
and  molaffes  or  treacle.  Both  of  thefe,  efpecially  the  firft, 
abound  with  an  oily  matter,  which,  rifing  along  with  the 
fpirit,  communicates  a  difagreeable  flavour  to  it,  and  from 
which  it  can  foarce  be  freed  afterwards  by  any  means  what¬ 
ever. 

Previous  to  the  operation  of  diddling,  thofe  of  brewing  and 
fermentation  are  neceffary :  but  as  thefe  are  treated  of  under 
the  article  Brewing,  we  fhall  here  only  obferve,  that  the  fer¬ 
mentation  ought  always  to  be  carried  on  as  (lowly  as  poffible, 
and  performed  in  veffels  clofely  dopped;  only  having  at  the 
bung  a  valve  preffed  down  by  a  fpring,  which  will  yield  with 
lefs  force  than  is  fufficient  to  burd  the  veffel.  It  fhould 
even  be  differed  to  remain  till  it  has  become  perfectly  fine  and 
tranfparent  ;  as  by  this  means  the  fpirit  will  not  only  be  fu- 
perior  in  quantity,  but  alfo  in  fragrance,  pungency’,  and  vinofity, 
to  that  otherwife  produced. 

With  regard  to  performing  the  operation  of  diddling,  there 
is  only  one  general  rule  that  can  be  given,  namely,  to  let  the 
heat  in  all  cafes  be  as  gentle  as  poffible.  A  water-bath,  if 
fufficiently  large,  is  preferable  to  any’  other  mode,  and  will  per¬ 
form  the  operation  with  all  the  difpatch  reqnifite  for  the  mod 
extenfive  bufinefs.  As  the  end  of  rectification  is  to  make  the 
fpirit  clean  as  well  as  Jlrong ,  or  to  deprive  it  of  the  effential  oil 
as  well  as  the  aqueous  part,  it  will  be  proper  to  have  regard  to 
this  even  in  the  fird  didillation.  For  this  purpofe,  the  fpirit, 
as  it  fird  comes  over,  fhould  be  received  into  a  quantity  of 
cold  water  ;  as  by  this  means  the  connection  between  it  and 
the  oily  matter  will  be  confiderably  leffened.  For  the  fame 
reafon,  after  it  has  been  once  rectified  in  the  water-bath,  it 
fhould  be  again  mixed  with  an  equal  quantity  of  water,  and 
diftilied  a  fecond  time.  Thus  the  fpirit  will  be  freed  from 
mod  of  the  oily  matter,  even  though  it  has  been  very  much 
impregnated  with  it  at  fird.  After  the  fpirit  has  been  diddled 
once  or  twice  in  this  manner  from  water,  it  may  be  diftilied  in 
a  water-bath  without  any  addition  ;  and  this  lad  rectification 
will  free  it  from  mod  of  the  water  it  contains. 

One  very  gTeat  defideratum  among  the  didillers  of  this 
country  is,  a  method  of  imitating  the  foreign  fpirits,  brandy, 
rum,  gin,  &c.  to  a  tolerable  degree  of  perfection  ;  and  not- 
withdanding  the  many  attempts  that  arc  daily  made  for  this 
puipofe,  our  fuccers  in  general  has  been  but  very’  indifferent. 
On  this  fubjeft,  Mr.  Cooper  has  fome  valuable  obfervations, 
in  Lis  Complete  Syftem  of  Didillation,  of  which,  as  they  are 
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applicable  to  all  other  fpirits  as  well  as  brandy,  we  fhall  here 
avail  ourfelves.  The  general  method  of  diddling  brandies  in 
France  need  not  be  formally  deferibed,  as  it  differs  in  nothing 
from  that  .praCtifed  here  in  working  from  malt-wafh  or  rr.o- 
lafles  ;  nor  are  they’  in  the  lead  more  cleanly  or  exaCt  in  the 
operation.  They  only  obferve  more  particularly  to  throw  ia 
a  little  of  the  natural  lev  into  the  dill  along  with  the  wine,  as 
finding  this  gives  their  fpirit  the  flavour  for  which  it  is  gene¬ 
rally  admired  abroad.  But,  though  brandy  is  extracted  irom 
wine,  experience  tells  us,  that  there  is  a  great  difference  in 
the  grapes  from  which  the  wine  is  made.  Every  foil,  every 
climate,  every  kind  of  grapes,  varies  with  regard  to  the  quanr 
tity  and  quality’  of  the  fpirits  extracted  from  them.  A  large 
quantity  of  brandy  is  didilltd  in  France  during  the  time  of  the 
vintage ;  for  all  thofe  poor  grapes  that  prove  unfit  for  wine, 
are  ufually  fird  gathered,  preffed,  their  juice  fermented,  .and 
directly  diftilied.  This  rids  them  of  their  poor  wines  at  orce, 
and  leaves  their  calks  empty  for  the  reception  of  better.  It  is 
a  general  rule  with  them  not  to  didil  wine  that  will  fetch  any 
price  as  wine;  for,  in  this  date,  the  profits  obtained  are 
vallly  greater  than  when  reduced  to  brandies.  This  large 
dock  of  fmall  wines,  with  which  they  are  almod  over-run  in 
France,  fufficier.tly  accounts  for  their  making  fuch  vad  quanti¬ 
ties  of  brandy  in  that  country,  more  than  in  others  which  lie 
in  warmer  climates  and  are  much  better  adapted  to  the  pro¬ 
duction  of  grapes.  Nor  is  this  the  only  fource  of  their  biaa- 
dies  :  for  all  the  wine  that  turns  eager,  is  alfo  condemned  to 
the  dill ;  and,  in  fhort,  all  that  they  can  neither  export  nor 
confume  at  home,  which  amounts  to  a  large  quantity ;  fince 
much  of  the  wine  laid  in  for  their  family’  providon  is  fo  poor 
as  not  to  keep  during  the  time  of  drawing  from  the  cafk. 
Hence  our  Englifh  fpirits,  with  proper  management,  arc  con¬ 
vertible  into  brandies  that  fhall  hardly  be  didinguiflied  from 
the  foreign  in  many  refpeCts,  provided  the  operation  be  neatly 
performed. 

The  common  method  of  rectifying  fpirits  from  alkaline  falt9, 
dedroys  their  vinofity,  and  in  its  dead  gives  an  urinous  or  lixi- 
vious  tade.  But  as  it  is  abfolutely  necedary  to  redore,  or  at 
lead  to  fubditute  in  its  room,  fome  degree  of  vinofity,  feveral 
methods  have  been  propofed,  and  a  multitude  of  experiments 
performed,  in  order  to  difcover  this  great  defideratum.  But 
none  has  fucceeded  equal  to  the  fpirit  of  nitre,  which  has  ac¬ 
cordingly  been  ufed  by  mod  didillers.  Several  difficulties, 
however,  occur  in  the  method  of  ufing  it  ;  the  principal  of 
which  is,  its  being  apt  to  quit  the  liquor  in  a  fhort  time,  and 
confequentlv  depriving  it  of  that  vinofity  it  was  intended  r> 
give.  In  order  tb  obviate  this,  the  dulcified  fpirit  of  nitre . 
which  is  much  better  than  the  drong  fpirit,  fiiould  be  pre¬ 
pared  by  a  previous  digedion,  continued  for  fome  time,  with 
alcohol ;  the  longer  the  digedion  is  continued,  the  more  inti¬ 
mately  will  they  be  blended,  and  the  compound  rendered  the 
milder  and  fofter. 

After  a  proper  digedion,  the  dulcified  fpirit  fhould  be  mixed 
with  the  brandy,  by  which  the  vinofity  will  be  intimately 
blended,  and  not  difpofed  to  fly  off  for  a  very  confiderable 
time.  No  general  rule  can  be  given  for  the  quantity’  requi- 
fite  to  be  employed ;  became  different  proportions  of  it  are 
neceffary  in  different  fpirits.  But  though  a  fmall  quantity  of 
it  will  undoubtedly  give  an  agreeable  vinofity  refembling  that 
naturally  found  in  the  fine  fubtile  fpirits  drawn  from  wines, 
yet  an  over  dofe  will  not  only’  cauie  a  difagreeable  flavour,  but 
alfo  render  the  whole  deiign  abortive,  by  difeovering  the  ira- 
pofition. 

But  the  bed,  and  indeed  the  only  method  of  imitating 
French  brandies  to  perfection,  is  by  an  effential  oil  of  wine  ; 
.this  heing  the  very  thing  that  gives  the  French  brandies  their 
flavour.  It  mull,  however,  be  remembered,  that,  in  order  to 
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life  even  this  ingredient  to  advantage,  a  pure  taftelc-fs  fpirit 
muft  firft  he  procured  ;  for  it  is  ridiculous  to  expert  that  this 
elTeiUial  oil  Ihould  be  able  to  give  the  agreeable  flavour  of 
French  brandies  to  our  fulfome  malt  fpirit,  already  loaded  with 
its  own  naufeous  oil,  or  ftrongly  impregnated  with  a  lixivious 
tafte  from  the  alkaline  falts  ufed  in  reftification. 

To  prepare  the  oil  of  wine,  take  fome  cakes  of  dry  wine- 
lees,  fuch  as  are  ufed  by  our  hatters,  difTolve  them  in  fix  or 
eight  times  their  weight  of  water,  diftil  the  liquor  with  a  flow- 
fire,  and  feparate  the  oil  with  a  feparating  glafs ;  referving  for 
the  nice!!  ufes  only  that  which  comes  over  firft,  the  fucceeding 
oil  being  coarfer  and  more  refinous. — Having  procured  this 
fine  oil  of  wine,  it  may  be  diftblved  in  alcohol  ;  by  which 
means  it  may  be  preferred  a  long  time  fully  poffefled  of  all  its 
flavour  ;  but  otherwife  it  will  foon  grow  rancid. 

With  a  fine  effential  oil  of  wine  thus  procured,  and  a  pure 
and  iufipid  fpirit,  French  brandies  maybe  imitated  to  perfec¬ 
tion.  The  effential  oil,  however,  muft  be  drawn  from  the  fame 
kind  of  lees  as  the  brandy  to  be  imitated  was  procured  from  ; 
e.  g.  in  order  to  imitate  Coniac  brandy,  it  will  be  neceffary  to 
diftil  the  effential  oil  from  Coniac  lees;  and  the  fame  for  any  other 
kind  of  brandy.  For,  as  different  brandies  have  different  flavours, 
and  as  thefe  flavours  are  entirely  owing  lo  the  effential  oil  of  the 
grape,  it  would  be  prepofterous  to  endeavour  to  imitate  the  fla¬ 
vour  of  Coniac  brandy  with  an  effential  oil  procured  from  the 
lees  of  Bourdeaux  wine. — When  the  flavour  of  the  brandy  is  well 
imitated  by  a  proper  dofe  of  the  effential  oil,  and  the  whole 
reduced  into  one  Ample  and  homogeneous  fluid,  other  difficulties 
are  ftill  behind :  the  flavour,  though  the  effential  part,  is  not, 
however,  the  only  one  ;  the  colour,  the  proof,  and  the  foftnefs, 
muft  alfo  be  regarded,  before  a  fpirit  that  perfectly  refembles 
brandy  can  be  procured.  With  regard  to  the  proof,  it  may 
be  eafily  hit,  by  uftng  a  fpirit  redlified  above  proof;  which, 
after  being  intimately  mixed  with  the  effential  oil  of  wine,  may 
be  let  down  to  a  proper  ftandard  with  fair  water.  And  the 
foftnefs  may,  in  a  great  meafure,  be  obtained  by  diftilling  and 
redlifying  the  fpirit  with  a  gentle  fire  ;  and  what  is  wanting  of 
this  criterion  in  the  liquor  when  firft  made,  will  be  fupplied  by 
time :  for  it  muft  be  remembered,  that  it  is  time  alone  that 
gives  this  property  to  French  brandies ;  they  being  at  firft 
acrid,  foul,  and  fiery.  But,  with  regard  to  the  colour,  a 
particular  method  is  required  to  imitate  it  to  perfedlion, 
which  may  be  effedted  by  means  of  treacle  or  burnt  fugar. 
The  treacle  gives  the  fpirit  a  fine  colour,  nearly  refembling 
that  of  French  brandy  ;  but  as  its  colour  is  dilute,  a  large  quan¬ 
tity  muft  be  uft’d  :  this  is  not,  however,  attended  with  any 
bad  confequences ;  for  notwithftanding  the  fpirit  is  really 
weakened  by  this  addicion,  yet  the  bubble  proof,  the  general 
criterion  of  fpirits,  is  greatly  mended  by  the  tenacity  imparted 
to  the  liquor  by  the  treacle.  The  fpirit  alfo  acquires  from  the 
mixture  a  fweetifh  or  lufeious  tafte,  and  a  fullnefs  in  the  mouth  ; 
both  which  properties  render  it  very  agreeable  to  fome 
palates.  A  much  fmaller  quantity  of  burnt  fugar  than  of 
treacle  will  be  fufficient  for  colouring  the  fame  quantity  of 
fpirits:  the  tafte  is  alfo  very  different;  for,  inftead  of  the 
fweetnefs  imparted  by  the  treacle,  the  fpirit  acquires  from  the 
burnt  fugar  an  agreeable  bitternefs,  and  by  that  means  recom¬ 
mends  itfelf  to  many  who  are  offended  with  a  lufeious  fpirit. 
The  burnt  fugar  is  prepared  by  diffolving  a  proper  quantity  of 
fugar  in  a  little  water,  and  fcovching  it  over  the  fire  till  it  ac¬ 
quires  a  black  colour.  Either  treacle  or  burnt  fugar  will 
nearly  imitate  the  genuine  colour  of  old  French  brandy  ;  but 
neither  of  them  will  fucceed  when  put  to  the  tell:  of  the 
vitriolic  folution. 

The  fpirit  diililled  from  melaffes  or  treacle  is  very  pure. 
It  i6  made  from  common  treacle  diftblved  in  water,  and  fer¬ 
mented  in  the  fame  manner  as  the  walh  for  the  common  malt 
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fpirit.  But  if  fome  particular  art  is  not  ufed  in  diftilling  this 
fpirit,  it  will  not  prove  fo  vinous  as  malt  fpirit,  but  more  flat 
and  lefs  pungent  and  acid,  though  otherwife  much  cleaner 
tailed,  as  its  effential  oil  is  of  a  much  lefs  offeniive  flavour. 
Therefore,  if  good  frefli  wine  lees,  abounding  in  tartar,  be  well 
fermented  with  the  melafles, the  fpiritwill  acquire  a  muchgreater 
vinoflty  and  briiknefs,  and  approach  much  nearer  to  the  nature 
of  foreign  fpirits.  Where  the  melafles  fpirit  is  brought  to  the 
common  proof-ftrength,  if  it  is  found  not  to  have  a  fufficient 
vinoflty,  it  will  be  very  proper  to  add  fome  dulcified  fpirit  of 
nitre ;  and  if  the  fpirit  be  clean  worked,  it  may,  by  this  addi¬ 
tion  only,  be  made  to  pafs  on  ordinary  judges  for  French 
brandy.  Great  quantities  of  this  fpirit  are  ufed  in  adulterat¬ 
ing  foreign  brandy,  rum,  and  arrack.  Much  of  it  is  alfo  ufed 
alone  in  making  cherry-brandy  and  other  cordials  by  infufion  ; 
in  all  which,  many,  and  perhaps  with  jullice,  prefer  it  to  foreign 
brandies.  Melafles,  like  all  other  fpirits,  is  entirely  colourlefs 
when  firft  extracted  ;  but  diftillers  always  give  it  as  nearly  as 
pofiible  the  colour  of  foreign  fpirits. 

If  thefe  principles  hold  good,  the  imitation  of  foreign  fpi- 
rits  of  all  kinds  muft  be  practicable;  if  we  only  procure  fome 
of  thofe  fubftances  from  which  the  fpirit  is  drawn,  and  diftil 
it  with  water,  the  effential  oil  will  always  give  the  flavour  de* 
fired.  Thus,  to  imitate  Jamaica  rum,  it  will  only  be  neceffary 
to  procure  fome  of  the  tops,  or  other  ufelefs  parts  of  the  fu- 
gar-canes;  from  which  an  effential  oil  being  drawn,  and  mixed 
with  clean  melafles  fpirit,  will  give  it  the  true  flavour.  The 
principal  difficulty  muff  lie  in  procuring  a  fpirit  totally,  or 
nearly,  free  from  all  flavour  of  its  own.  The  fpirit  drawn  from 
the  refufe  of  a  fugar-houfe  has  been  commended  as  fuperior  to 
that  drawn  from  melafles  ;  though  it  is  very  probable,  that 
to  procure  an  abfolutely  flavourlefs  fpirit  is  impoffble.  The 
only  method,  therefore,  of  imitating  foreign  fpirits  is,  by 
choofing  fuch  materials  as  will  yield  a  fpirit  flavoured  as  much 
like  them  as  pofiible ;  and  the  materials  moll  recommended, 
and  probably  the  heft  that  can  be  ufed,  are  raifins. 

With  regard  to  the  diftillation  of  compound  fpirits,  it 
chiefly  depends  on  obferving  the  following  general  rules  : 

1.  To  be  careful  to  ufe  a  well  cleanfed  fpirit,  or  one  freed 
from  its  own  effential  oil :  for,  as  a  Compound  water  is  no¬ 
thing  more  than  a  fpirit  impregnated  with  the  effential  oil  of 
the  ingredients,  it  is  neceffary  that  the  fpirit  fnould  have  dtepo- 
fited  its  own.  a.  JLet  the  time  of  previous  digeftion  be  pro¬ 
portioned  to  the  tenacity  of  the  ingredients,' or  the  pondero- 
lity  of  their  oil.  3.  Let  the  ffrength  of  the  fire  alfo  be  pro¬ 
portioned  to  the  ponderolity  of  the  oil  intended  to  be  raffed 
with  the  fpirit.  4.  Let  only  a  due  proportion  of  the  fineft 
parts  of  the  effential  oil  be  united  with  tire  fpirit  ;  the 
groffer  and  lefs  fragrant  parts  of  the  oil  not  giving  the  fpirit 
fo  agreeable  a  flavour,  and  at  the  fame  time  rendering  it  un- 
fightly.  This  may  in  a  great  meafure  be  effedted  by  leaving 
out  the  faints,  and  making  up  to  'proof  with  tine  foft  water  in 
their  ttead. — A  careful  obfervation  of  thefe  four  rules  will 
render  this  part  of  diftillation  much  more  perfect  than  it  is  at 
prefent.  Nor  will  there  be  any  occafion  for  .the  ufe  of  burnt 
alum,  white  of  eggs,  ifinglafs,  See.  to  fine  down  cordial  wa¬ 
ters  ;  for  they  will  prefently  be  fine,  fweet,  and  pleafant  tailed, 
without  any  further  trouble.  We  lhall  now  fnbjoin  particular 
receipts  for  making  fome  of  thofe  compound  waters,  or  fpirits, 
that  are  moll  commonly  to  be  met  with,  and  are  in  the  moll 
general  eftimation. 

Strong  Cinnamon? water .  Take  eight  pounds  of  fine  cinnamon 
bruifed,  17  gallons  of  clean  rectified  fpirit,  and  two  gallons  of 
water.  Put  them  into  the  ftill,  and  digelt  them  24  hours  with 
a  gentle  heat ;  after  which  draw  off  16  gallons  with  a  pretty 
ltrong  heat. — A  cheaper  fpirit,  but  of  an  inferior  quality,  may¬ 
be  obtained  by  ufing  caff: a  lignsa  inftead  of  cinnamon.  If 
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you  would  dulcify  your  cinnamon  water,  take  double  refined 
fugar  in  what  quantity  you  pleafe  ;  the  general  proportion  is 
about  two  pounds  to  a  gallon  ;  and  diffolve  it  in  the  fpirit,  after 
you  have  made  it  up  proof  with  clean  water.  One  general 
caution  is  here  neceffary  to  be  added,  namely,  that  near  the 
cud  of  the  operation,  you  carefully  watch  the  fpirit  as  it  run? 
into  the  receiver,  in  order  to  prevent  the  faints  from  mixing 
with  it.  This  you  may  difcover  by  often  catching  fame  of  it 
as  it  runs  from  the  worm  in  a  glafs,  and  obferviug  whether 
it  is  fine  and  tranfparent  ;  for  as  foon  as  ever  the  faints 
begin  to  rife,  the  fpirit  will  have  an  azure  or  blueifh  calf.  As 
foon  as  this  alteration  in  colour  is  perceived,  the  receiver  mull 
be  immediately  changed.  Here  we  may  obferve,  that  the  dif- 
tillers  call  fuch  fpirits  as  are  made  up  proof,  double  goods  :  and 
thofe  below  proof,  /ingle.  To  make 

Clove-water.  Take  of  cloves  bruifed,  four  pounds ;  pimen¬ 
to,  or  all-fpice,  half  a  pound;  proof-fpirit,  16  gallons.  Diged 
the  mixture  12  hours  in  a  gentle  heat,  and  then  draw  off  15 
gallons  with  a  pretty  brifk  fire.  The  water  may  be  coloured 
red,  either  by  a  firong  tinfture  of  cochineal,  alkanet,  or  corn- 
poppy  flowers.  It  may  be  dulcified  at  pleafure  with  double 
refined  fugar. 

Lemon-water.  Take  of  dried  lemon-peel,  four  pounds  ; 
clean  proof  fpirit  10  gallons  and  a  half,  and  one  gallon  of  wa¬ 
ter.  Draw  off  10  gallons  by  a  gentle  fire,  and  fweeten  with 
fine  fugar. 

Citron-water.  Take  of  dry  yellow  rhinds  of  citrons,  three 
pounds  ;  of  orange-peel,  two  pounds ;  nutmegs  bruifed,  three 
quarters  of  a  pound  ;  clean  proof-fpirit,  ten  gallons  and  a 
balf ;  water,  one  gallon  :  digeft  with  a  gentle  heat  ;  then 
draw  off  ten  gallons  in  balneo  marise,  and  dulcify  with  fine 
fugar. 

An) feed  water.  Take  of  anifeed  bruifed,  two  pounds  ; 
proof-fpirit,  1  2  gallons  and  a  half ;  water,  one  gallon  :  draw 
ofF  ten  gallons  with  a  moderate  fire. — This  water  fhould 
never  be  reduced  below  proof ;  becaufe  the  large  quantity  of 
oil  with  which  it  is  impregnated,  will  render  the  fpirit  milky 
when  brought  down  below  proof. 

Orange-water.  Take  of  the  yellow  part  of  frefli  orange- 
peel,  five  pounds  ;  clean  proof-fpirit,  ten  gallons  and  a  half ; 
water,  two  gallons  :  draw  off  ten  gallons  with  a  gentle  fire. 

Cedrat-Wnter.  The  cedrat  is  a  fpccies  of  citron,  and  very 
highly  eftecmed  in  Italy,  where  it  grows  naturally.  The  fruit 
is  difficult  to  be  procured  in  this  country ;  but  as  the  eflential  oil 
is  often  imported  from  Italy,  it  may  be  made  with  it  according 
to  the  following  receipt.  Take  of  the  fined  loaf-fugar  re¬ 
duced  to  powder,  a  quarter  of  a  pound  ;  put  it  into  a  marble 
mortar,  with  120  drops  of  the  eflence  of  cedrat;  rub  them 
together  with  the  pefile  ;  and  put  them  into  a  glafs  alem¬ 
bic,  with  a  gallon  of  fine  proof- fpirits  and  a  quart  of  water. 
Place  the  alembic  in  balneo  marine,  and  draw  off  one  gallon,  or 
till  the  faints  begin  to  rife  ;  and  fweeten  with  fine  fugar.  This 
is  reckoned  the  fined  cordial  yet  known  ;  it  will  therefore  be 
ncceffary  to  be  particularly  careful  that  the  fpirit  is  perfeftly 
clean,  and,  as  much  as  poffible,  freed  from  any  davour  of  its 
own. 

Orange  Cordial-water,  or  Eau  de  Bigarade.  Take  the  outer 
or  yellow  part  of  the  peels  of  14  bigarades  (a  kind  of 
oranges),  half  an  ounce  of  nutmegs,  a  quarter  of  an  ounce  of 
mace,  a  gallon  of  fine  proof-fpirit,  and  two  quarts  of  water. 
Diged  all  thefe  together  two  days  in  a  clofe  veffel ;  after 
which  draw  off  a  gallon  with  a  geptle  fire,  and  dulcify  with 
fine  fugar.  This  cordial  is  greatly  efteemed  abroad,  but  is  not 
fo  well  known  in  this  country. 

Ros  Solis.  Take  of  the  herb  called  Ros  Solis ,  picked  dean, 
four  pounds  ;  cinnamon,  cloves,  and  nutmegs,  of  each  three 
ounces  and  a  half ;  marigold-flowers,  one  pound  ;  caraway- 


feeds,  ten  ounces  r  proof-fpirit,  ten  gallons;  water,  three  gal¬ 
lons.  Didil  with  a  pretty  flrong  fire,  till  the  faints  begin  to 
rife.  Then  take  of  liquorice-root  fliced,  half  a  pound  ;  railins 
ffoned,  two  pounds ;  red  founders,  half  a  pound  :  diged  thefe 
three  days  in  two  quarts' of  water  ;  then  drain  out  the  clear  li¬ 
quor,  in  which  diffolve  three  pounds  of  fine  fugar,  and  mix  it 
with  the  fpirit  drawn  by  didillation. 

UJquelaugh.  Take  nutmegs,  cloves,  and  cinnamon,  of  each 
two  ounces  ;  the  feeds  of  anife,  caraway,  and  coriander,  of 
each  four  ounces;  of  liquorice -root  fliced,  half  a  pound. 
Bruife  the  feeds  and  fpices  ;  and  put  them,  together  with  the 
liquorice,  into  the  ftill  with  1 1  gallons  of  proof-fpirits,  and 
two  gallons  of  water.  Didil  with  a  pretty  brilk  Are  till  the 
faints  begin  to  rife.  But,  as  foon  as  the  dill  begins  to  work, 
faden  to  the  nofe  of  the  worm  two  ounces  of  Englidi  faffron 
tied  up  in  a  cloth,  that  the  liquor  may  run  through  it,  and  ex¬ 
tract  ail  its  tinfture  ;  and  in  order  to  this,  you  ffiould  fre¬ 
quently  prefs -the  faffron  with  your  finger?.  When  the  opera¬ 
tion  is  finjfqed,  fweeten  the  fpirit  with  fine  fugar. 

Ratafia,  is  a  liquor  prepared  from  different  kinds  of  fruits, 
and  is  or  different  colours  according  to  the  fruits  made  ufe  of. 
Of  red  ratafia  there  are  three  kinds,  the  fine,  the  dry  or  ffiarp, 
and  the  common.  The  fruits  mod  proper  for  making  red  ra¬ 
tafia,  are  the  black-heart  cherry,  the  common  red  cherry,  the 
black  cherry,  the  merry  or  honey  cherry,  the  drawberry,  the 
rafpberry,  the  red  goofeberry,  and  the  mulberry.  Thefe  fruits 
fhould  be  gathered  when  in  their  greated  perfection,  and  the 
larged  and  mod  beautiful  of  them  chofen  for  the  purpofe.  The 
following  is  a  receipt  for  making  red  ratafia,  fine  and  foft. 
Take  of  the  black-heart  cherries  24  pounds;  black  cherries, 
four  pounds ;  rafpberries  and  ft-rawberries,  of  each  three 
pounds.  Pick  the  fruits  from  their  dalks,  and  bruife  them  ;  in 
which  date  let  them  continue  12  hours:  prefs  out  the  juice; 
and  to  even  pint  of  it  add  a  quarter  of  a  pound  of  fugar. 
When  the  fugar  is  diffolved,  run  the  whole  through  the  fil¬ 
trating  bag,  and  add  to  it  three  quarts  of  clean  proof-fpirits. 
Then  take  of  cinnamon,  four  ounces  ;  of  mace,  one  ounce  ; 
and  of  cloves,  two  drams.  Bruife  thefe  fpices  ;  put  them  into 
an  alembic  with  a  gallon  of  clean  proof-fpirits  and  two  quarts 
of  water,  and  draw  off  a  gallon  with  a  briilc  fire.  Add  as 
much  of  this  fpicy  fpirit  to  your  ratafia  as  will  render  it  agree¬ 
able  to  your  palate  ;  about  one-fourth  is  the  ufual  proportion. 
Ratafia  made  according  to  the  above  receipt  will  be  of  a  very 
rich  flavour  and  elegant  colour.  It  may  be  rendered  more  or 
lefs  of  a  fpicy  flavour,  by  adding  or  diminilhing  the  quantity 
of  fpirit  didiiled  from  the  fpices.  It  is  alfo  a  method  with 
feme  to  tie  the  fpices  in  a  linen  bag,  and  fufpend  them  in  the 
ratafia.  There  is  no  great  difference  in  the  two  methods  of 
adding  the  fpices,  except  that  by  fufpending  them  in  the  ratafia 
the  liquor  is  rendered  lefs  tranfparent. 

Dry  or /harp  Ratafia.  Take  cherries  and  goofeberries,  of 
each  30  pounds ;  mulberries,  &ven  pounds ;  rafpberries,  ten 
pounds.  Pick  all  thefe  fruits  clean  from  their  dalks,  &c. 
bruife  them,  and  let  them  dand  12  hours;  but  do  not  fuffer 
them  to  ferment.  Prefs  out  the  juice,  and  to  every  pint  add 
three  ounces  of  fugar.  When  the  fugar  is  diffolved,  run  it 
through  the  filtrating  bag,  and  to  every  five  pints  of  liquor  add 
four  pints  of  clean  proof-fpirit;  together  with  the  fame  pro¬ 
portion  of  fpirit  drawn  from  the  fpices  in  the  foregoing  compo- 
fition. 

Common  Ratafia.  Take  of  nutmegs,  eight  ounces  ;  bitter 
almonds,  ten  pounds  ;  Liffion  fugat,  eight  pounds  ;  amber¬ 
gris,  ten  grains  :  infufe  tbefe  ingredients  three  days  in  ten 
gallons  of  clean  proof-fpirit,  and  filter  through  a  flannel  bag 
for  ufe.  The  nutmegs  and  bitter  almonds  mud  be  bruifed,  and 
the  ambergris  rubbed  with  the  Liffion  fugar  in  a  marble  mor¬ 
tar,  before  they  are  infufed  in  the  fpirit. 
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Cardamom,  or  All-fours.  Take  of  pimento,  caraway, 
coriander  feeds,  and  lemon-peel,  each  three  pounds  ;  of  malt 
fpirits,  eleven  gallons  ;  water,  three  gallons.  Draw  off  with 
a  gentle  fire,  fwceten  with  common  fugar,  and  make  up  to  the 
llrength  defiled  with  clear  water.  This  is  a  dram  greatly  ufed 
hy  the  poorer  fort  of  people  in  fome  countries. 

Geneva.  There  was  formerly  fold  in  the  apothecaries  (hops 
a  diddled  fpirituous  water  of  juniper  ;  but  the  poor  being 
fond  of  it  as  a  dram,  the  dillillers  fupplantcd  the  apotheca 
lies,  and  fold  it  under  the  name  of  Geneva.  The  common 
kind,  however,  is  not  made  from  juniper  berries,  but  from  tur¬ 
pentine.  The  bed  k i ad  is  made  by  the  following  receipt : — 
Take  of  juniper-berries,  three  pounds  ;  proof  fpirit,  ten  gal¬ 
lons  ;  water,  four  gallons :  draw  off  by  a  gentle  fire  till  the 
faints  begin  to  rife,  and  make  up  the  fpirit  to  the  drength  re¬ 
quired  with  clean  water.  There  is  a  fort  called  Hollands  Ge¬ 
neva ,  from  its  being  imported  from  Holland,  which  is  greatly 
edeemed.  The  ingredients  ufed  by  the  Dutch’  are  the  fame 
with  thofe  given  in  the  lad  receipt ;  only,  indead  of  malt-fpi- 
rits,  they  life  French  brandy.  But  from  what  has  been  al¬ 
ready  obferved  concerning  the  nature  of  this  kind  of  fpirits, 
it  is  eafy  to  fee,  that  by  the  help  of  a  well  reflified  fpirit,  ge¬ 
neva  may  be  made  in  this  country  at  lead  nearly  equal  to  the 
Dutch,  provided  it  is  kept  to  a  proper  age  ;  for  all  fpirituous 
liquors  contract  a  foftnefs  and  mellownefs  by  age,  impoffible  to 
be  attained  in  any  other  way. 

DISTILLERY,  the  art  of  diddling  brandy  and  other  fpi¬ 
rits.  This  art  was  fird  brought  into  Europe  by  the  Moors  of 
Spain,  about  the  year  1150:  they  learned  it  of  the  African 
Moors,  who  had  it  from  the  Egyptians  :  and  the  Egyptians 
are  faid  to  have  praftifed  it  in  the  reign  of  the  emperor  Dio¬ 
cletian,  though  it  was  unknown  to  the  ancient  Greeks  and  Ro¬ 
mans.  See  Distillation,  and  Fermentation. 

DISTINCTION,  in  logic,  is  an  affemblage  of  two  or 
more  words,  whereby  difparate  things,  or  their  conceptions, 
are  denoted. 

DISTORTION,  in  furgery,  is  when  any  part  of  the  human 
body  remarkably  deviates  from  its  natural  diape  or  poiition. 
Didortions  of  different  parts  may  arife  either  from  an  original 
'defedl  in  the  formation,  as  in  the  club  foot  in  new  born  infants, 
or  it  may  refult  from  fome  accident  by  which  a  limb  is  broken 
©r  didocated. 

DISTRESS,  in  law,  the  feizing  or  didraining  any  thing 
for  rent  in  arrear,  or  other  duty  unperformed.  The  effedl  of 
this  didrefs  is  to  compel  the  party  either  to  replevy  the  thing3 
didrained,  and  conted  the  taking,  in  an  aftion  of  trefpafs 
againd  the  didrainer  ;  or  rather  to  oblige  him  to  compound  and 
pay  the  debt  or  duty  for  which  he  was  fo  didrained.  There  are 
likewife  compulfory  didreffes  in  adlions,  to  caufe  a  perfon  to 
appear  in  court  ;  of  which  kind  there  is  a  didrefs  perfonal  of 
one’s  moveable  goods,  and  the  profits  of  his  lands,  for  con¬ 
tempt  in  not  appearing  after  fummons  :  there  is  likewife  dif- 
trefs  real,  'of  a  perfon’s  immoveable  goods.  In  thefe  cafes 
none  fhall  be  didrained  to  anfwer  for  any  thing  touching  their 
freeholds,  but  by  the  king’s  writ.  Didrefs  may  be  either 
finite  or  infinite.  Finite  didrefs  is  that  which  is-  limited  by  law, 
in  regard  to  the  number  of  times  it  fhall  be  made,  in  order  to 
bring  the  party  to  a  trial  of  the  aftion.  Infinite  didrefs  is  that 
which  is  without  any  limitation,  being  made  till  the  perfon  ap¬ 
pears  :  it  is  ftrther  applied  to  jurors  that  do  not  appear  ;  as, 
upon  a  certificate  of  aflife,  the  procefs  is  venire  facias,  habeas 
corpora,  and  didrefs  infinite.-  It  is  alfo  divided  into  grand  dif- 
trefs  and  ordinary  didrefs  ;  of  thefe  the  former  extends  to  all 
the  goods  and  chattels  that  the  party  has  within  the  county. 
A  perfon,  of  common  right,  may  didram  for  rents  and  all 
manner  of  fervices ;  and  where  a  rent  is  referved  on  a  gift  in 
tail,  leafe  for  life,  or  years,  &c.  though  thera  be  no  claufe  of 
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didrefs  in  the  grant  or  leafe,  fo  as  that  he  has  the  Vcverfion  . 
but  on  a  feoffment  made  in  fee,  a  didrefs  may  not  be  takcu, 
unlefs  it  be  exprefsly  referved  in  the  deed.  ,  . 

DISTRIBUTION,  in  architecture,  the  dividing  and  dif- 
pofing  the  feveral  parts  and  pieces  which  compofe  a  building, 
as  the  plan  directs.  See  Architecture. 

Distribution,  in  rhetoric,  a  kind  of  defeription,  whereby 
an  orderly  divifion  and  enumeration  is  made  of  the  principal 
qualities  of  the  fubjeCt.  David  fupplies  us  with  an  example  of 
this  kind,  when,  in  the  heat  of  his  indignation  againd  dinners, 
he  gives  a  defeription  of  their  iniquity  ;  “  Their  throat  is  an 
open  fepulchre  ;  they  flatter  with  their  tongues  ;  the  poifon  of 
afps  is  under  their  lips  ;  their  mouth  is  full  of  curling  and  lies  ; 
and  their  feet  are  fwift  to  (lied  blood.” 

Distribution,  in  printing,  the  taking  a  form  afunder,  fe- 
p orating  the  letters,  and  difpofing  them  in  the  cafes  again, 
each  in  its  proper  cell.  Sep  Printing. 

DISTRICT,  in  geography,  a  part  of  a  province,  diffin- 
guiihed  by  peculiar  magistrates,  or  certain  privileges  ;  in  which 
fenfeit  is  fynonymous  with  hundred.  See  Hundred. 

DISTRINGAS,  in-law,  a  writ  commanding  the  {heriff,  or 
other  officer,  that  he  didraiu  a  perfon  for  debt  to  the  king,  &c! 
or  for  his  appearance  at  a  certain  day. 

Distringas  Juralores,  a  writ  direfted  to  the  fheriff,  vrhei«e- 
by  he  is  commanded  to  didraiu  upon  a  jury  to  appear,  and  to 
return  iffues  on  their  lands,  &c.  for  non-appearance.  Thfr 
writ  of  diftringas  juratores  iffues  for  the  iheriff  to  htve  their 
bodies  in  court,  See.  at  the  return  of  the  writ. 

DITCH,  a  common  fence  orinclofure  in  mavflies,  or  other 
wet  land  where  there  are  no  hedges.  They  allow  thefe  ditches 
fix  feet  wide  next  to  highways  that  are  broad  ;  and  againd 
commons,  five  feet.  But  the  common  ditches  about  lnclo- 
fures,  dug  at  the  bottom  of  the  bank  on  which  the  quick  is 
railed,  are  three  feet  wide  at  the  top,  one  at  the  bottom,  and 
two  feet  deep.  By  this  means  each  fide  has  a  Hope,  which  is 
of  great  advantage  ;  for  where  this  is  rreglettcd,  and  the 
ditch  is  dug  perpendicular,  the  lides  are  always  waffling  down  j 
befides,  in  a  narrow-bottomed  ditch,  if  cattle  get  down  into  it, 
they  cannot  dand  to  turn  thcmfelves  to  crop  the  quick  :  bijt 
whare  the  ditch  is  four  feet  wide,  it  fhould  be  two  and  a  half 
deep  ;  and  where  it  is  five  wide,  it  fhould  be  three  deep ;  and 
fo  in  proportion. 

Ditch,  in  fortification,  called  alfo  fofs  and  moat,  a  trenth 
dug  round  the  rampart  or  wall  of  a  fortified  place,  between 
the  fcarp  and  counterfcarp.  See  Fortification. 

DITHYR  AMBUS,  in  ancient  poetry,  a  hymn  in  honour 
of  Bacchus,  full  of  tranfport  and  poetical  rage.  This  poetry 
owes  its  birth  to  Greece,  and  to  the  influence  of  wine  ;  and 
yet  art  is  not  quite  exploded,  but  delicately  applied  to  guide 
and  redrain  the  dithyrambic  impetuofity,  which  is  indulged 
only  in  plealing  flights-  Horace  and  Ariltotle  tell  us,  that  the 
ancients  gave  the  name  of  dithyrambus  to  thofe  verfes  wherein 
none  of  the  common  rules  or  meafures  were  obferved.  As  we 
have  now  no  remains  of  the  dithyrambus  of  the  ancients,  wd 
cannot  fay  exadtly  what  their  menfure  was. 

DITONE,  in  mufic,  an  interval  comprehending  two  tones. 
The  proportion  of  the  founds  that  form,  the  ditone  is  4:  5, 
and  that  of  the  femiditone  is  $  :  6. 

DITRIHEDRIA,  in  mineralogy,  a  gemis  of  fpars  with 
twice  three  fides,  or  fix  planes  ;  being  formed  oi  two  trigonal 
pyramids  joined  bafe  to  bafe,  without  any  intermediate  co¬ 
lumn.  See  Spar.  The  fpeeies  of  ditrihedria  are  diftinguilh- 
ed  by  the  different  figures  of  thefe  pyramids. 

DITTANDER,  in  botany.  See  Lepiuium. 

DITTANY,  in  botany.  See  Die tamnus. 

DITTO,  in  books  of  accounts,  ufually  written  D°,  fignifies 
the  aforementioned.  The  word  is  corrupted  from  die  Italian 
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delto ,  il  the  faid  as  in  our  law-phrafe,  u  the  faid  premiffes,” 

meaning  the  fame  as  were  aforementioned. 

D1VAL,  in  heraldry,  the  herb  nightihade,  ufed  by  fuch 
as  blazon  by  flowers  and  herbs,  inilead  of  colours  and  metals, 
for  fable  or  black. . 

DIVALIA,  in  antiquity',  a  feaft  held  among  the  ancient 
Romans,  on  the  21ft  day  of  December,  in  honour  of  the  god- 
defs  Angerona  ;  whence  it  is  alfo  called  Anger'bnalia .  On  the 
day  of  this  feaft,  the  pontifices  performed  facrifice  in  the  tem¬ 
ple  of  Voluptia,  or  the  goddefs  of  joy  and  pleafure  ;  who, 
fome  fay,  was  the  fame  with  Angerona,  and  fuppofed  to  drive 
away  all  the  forrows  and  chagrins  of  life. 

DIVAN,  a  council-chamber  or  court  of  juflice  among  the 
eaftern  nations,  particularly  the  Turks.  The  word  is  Arabic, 
and  fignifies  the  fame  with  sofa  in  the  Turkilh  dialed!.  There 
are  two  forts  of  divans  ;  that  of  the  grand  figuior,  called  the 
council  of  fate,  which  confifts  of  feven  of  the  principal  officers 
of  the  empire  ;  and  that  of  the  grand  vizir,  compofed  of  fix 
other  vizirs  or  counl'ellors  of  Hate,  the  chancellor,  and  fecreta- 
ries  of  flate,  for  the  diftribution  of  juflice.  The  word  is  alfo 
ufed  for  a  hall  in  the  private  houfes  of  the  orientals.  The  cuf- 
tomof  China  does  not  allow  the  receiving  of  vifitsinthe  inner 
parts  of  the  houfe,  but  only  at  the  entry,  in  a  divan  contrived 
on  purpofe  for  ceremonies.  Travellers  relate  wonders  of  the 
filence  and  expedition  of  the  divans  of  the  Eaft. 

Divan  -Beghi,  the  fuperintendant  of  juflice  in  Perfia,  whofe 
place  is  the  laft  of  the  fix  minifters  of  the  fecond  rank,  who 
are  all  under  the  athemadauler  or  firft  minirter'.  To  this  tri¬ 
bunal  of  the  divan-beghi  he  appeals  from  fentences  parted  by 
the  governors.  He  has  a  fixed  ftipend  of  50,000  crowns  for 
adminiflering  juflice.  All  the  ferjeants,  ufhers,  & c.  of  the 
court  are  in  his  fervice.  He  takes  cognifance  of  the  criminal 
caufes  of  the  chams,  governors,  and  other  great  lords  of  Per¬ 
fia,  when  accufed  of  any  fault.  There  are  divan-beghis  not 
only  at  court  and  in  the  capital,  but  alfo  in  the  provinces  and 
other  cities  of  the  empire.  The  alccran  is  the  foie  rule  of  his 
adminiftration  of  juflice,  which  alfo  he  interprets  at  pleafure. 
He  takes  no  cognifance  of  civil  caufes  ;  but  all  differences  ari- 
fing  between  the  officers  of  the  king’s  houfehold  and  between 
foreign  minilters  are  determined  by  him. 

DIVANDUROW,  the  name  of  feven  iflands  which  lie  a 
league  north  of  the  Maldives,  and  24  from  the  coaft  of  Mala¬ 
bar,  almoft  oppofite  to  Cananor. 

DIVER,  in  ornithology'.  See  Colymbus. 

DIVERGENT,  or  diverging.  Lines,  in  geometry,  are 
thofe  which  conftantly  recede  from  each  other. 

Divergent  Roys,  in  optics,  are  thofe  which,  going  from 
a  point  of  the  vilible  objeft,  are  difperfed,  and  continually  de¬ 
part  one  from  another,  in  proportion  as  they  are  removed  from 
the  objeft  :  in  which  fenfe  it  is  oppofed  to  convergent.  See 
Optics. 

DIVERSIFYING,  in  rhetoric,  is  of  infinite  fervice  to  the 
orator  ;  it  is  an  accomplifliment  effential  to  his  character,  and 
may  fitly  be  called  the  fubjedl  of  all  his  tropes  and  figures. 
Voffius  lays  down  fix  ways  of  diverfifying  a  fubject.  1.  By7 
enlarging  on  what  was  briefly  mentioned  before.  2.  By  a  con- 
ehe  enumeration  of  what  had  been  infilled  on  at  length.  3.  By 
adding  fomething  new  to  what  is  repeated.  4.  By  repeating 
only  the  principal  heads  of  what  had  been  faid  5.  Byr  tranf- 
pofing  the  words  and  periods.  6.  By  imitating  them. 

DIVERSION,  in  military  affairs,  is  when  the  enemy  is  at¬ 
tacked  in  one  place  where  they  are  weak  and  unprovided,  in 
order  to  draw  off  their  forces  from  another  place  where  they 
have  made  or  intend  to  make  an  irruption.  Thus  the  Romans 
had  no  other  way  in  their  power  of  driving  Hannibal  out  of 
Italy,  but  by  making  adiverfion  in  attacking  Carthage. 

DIVESTING,  properly  fignifies  undreffing,  or  ftripping 


off  one’s  garment ;  in  contradiftin&ion  to  inverting.  In  law, 
it  is  ufed  for  the  a£l  of  furrendering  or  relinquilhing  one’s 
effefts.  By  a  contract  of  donation  or  lale,  the  donor  or  feller 
is  faid  to  be  diffeifed  and  diverted  of  his  property  in  fuch  a 
commodity,  and  the  donee  or  purchafer  becomes  inverted 
therewith.  See  Investiture.  A  demife  is  a  general  divef- 
titure  which  the  fathers  and  mothers  make  of  all  their  effefts  in 
favour  of  their  children. 

DIVIDEND,  in  arithmetic,  the  number  propofed  to  be  di¬ 
vided  into  equal  parts.  See  Arithmetic. 

Div  iden'ds/  Stocks,  is  a  (hare  or  proportion  of  the  intereft 
of  flocks  eredfed  on  public  funds,  as  the  fouth-fea,  Sec.  divided 
among  and  paid  to  the  flock-holders  half-yearly7. 

DIVINATION,  implies  the  knowledge  of  things  obfcure 
or  future,  w7hich  cannot  be  attained  by7  any  natural  means.  It 
was  a  received  opinion  among  the  heathens,  that  the  gods  w7ere 
wont  to  converfe  familiarly  with  fome  men,  whom  they7  en¬ 
dowed  with  extraordinary  powers,  and  admitted  to  the  know¬ 
ledge  of  their  councils  and  defigns.  Plato,  Ariflotle,  Plu¬ 
tarch,  Cicero,  and  others,  divide  divination  into  tw7o  fpecies, 
viz.  natural  and  artificial.  The  former  was  fo  called,  becaufe 
not  attained  by  any  rules  of  art,  but  infufed  or  infpired  into 
the  diviner,  without  his  taking  any  farther  care  about  it  than 
to  purify  and  prepare  himfelf  for  the  reception  of  the  divine 
afflatus.  Of  this  kind  were  all  thofe  who  delivered  oracles, 
and  foretold  future  events  by  infpiration,  without  obferving  ex¬ 
ternal  figns  or  accidents.  The  iecond  fpecies  of  divination  was 
called  artificial,  becaufe  it  was  not  obtained  by  immediate  infpi¬ 
ration,  but  proceeded  upon  certain  experiments  and  obferva- 
tions  arbitrarily  inftituted,  and  mortly  fuperftitious.  Of  this 
fort  there  were  various  kinds,  as  by  facrifices,  entrails,  flame, 
cakes,  flour,  wine,  water,  birds,  lots,  verfes,  omens,  See. 

In  holy  feripture  we  find  mention  made  of  nine  different 
kinds  of  divination.  The  firfl  performed  by  the  infpedlion  of 
planets,  ftars,  and  clouds  :  it  is  fuppofed  to  be  the  pradfifers 
of  this  whom  Mofes  calls  piyO  meonen,  of  pX  anan  “  cloud,” 
Deuter.  ch.  xviii.  v.  10.  2.  Thofe  whom  the  prophet  calls  in 

the  fame  place  tTDO  menachefih,  which  the  vulgate  and  gene¬ 
rality  of  interpreters  render  augur.  3.  Thofe  who  in  the  fame 
place  are  called  ptL'DO  mecafcbeph,  which  the  feptuagint  and 
vulgate  tranflate  “  a  man  given  to  ill  practices.”  4.  Such  au¬ 
thors  whom  Mofes  in  the  fame  chapter,  ver.  it.  calls  "OTT 
hhober.  5.  Thofe  who  confult  the  fpirits  called  Python  ;  or, 
as  Mofes  expreffes  it  in  the  fame  book,  Tltt  “  thofe  who 

a  (It  queftions  of  Python.”  6.  Witches  or  magicians,  whom 
Mofes  calls  ’'AH'1  jucleoni.  7.  Thofe  who  ccnfult  the  dead, 
necromancers.  8.  The  prophet  Hofea,  chap.  iv.  ver.  12.  men¬ 
tions  fuch  as  confult  ftaves,  ’’PpQ  ;  which  kind  of  divi¬ 
nation  may  be  called  rhabdomancy.  9.  The  laft  kind  of  divi¬ 
nation  mentioned  in  feripture  is  hepatofeopy ,  or  the  confidera- 
tion  of  the  liver. 

Divination  of  all  kinds  was  neceffarily  made  an  occult  fei- 
ence,  which  naturally  remained  in  the  hands  of  the  priefts  and 
priefleffes,  the  magi,  the  foothfayers,  Sec.  Much  to  the  ho¬ 
nour  of  the  1 8th  century,  the  pure  doctrines  of  Chriftianity, 
and  the  fpirit  of  Philofophy,  which  become  every  day  more  dif- 
fufed,  equally  concur  in  banifliing  thefe  vifionary  opinions  ; 
though  there  are  flill  a  few  impoftors  of  the  lowett  order  that 
praftife  their  frauds  on  the  ignorant  and  unthinking. 

DIVINE,  fomething  relating  to  God.  The  word  is  alfo 
ufed,  figuratively,  for  any  thing  that  is  excellent,  extraordi¬ 
nary,  and  that  feems  to  go  beyond  the  power  of  nature  and 
the  capacity  of  mankind.  In  this  fcnle,  the  compafs,  te- 
lefcopes,  clocks,  See.  are  faid  to  be  divine  inventions  i  Plato  is 
called  the  divine  author,  the  divine  Plato  j  and  the  fame  appel- 
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lation  is  given  to  Seneca  :  Hippocrates  is  called  “  the  divine 
old  man,”  dbv'tnus  fencx.  See. 

DIVING,  the  art  or  adt  of  defeending  under  water  to  con- 
fiderable  depths,  and  abiding  there  a  competent  time.  The 
rife*  of  diving  are  very  confiderable,  particularly  in  the  iifhing 
for  pearls,  corals,  fpunges,  &c.  See  Pearl -Fijhhig,  &c. 

There  have  been  various  methods  propofed,  and  machines 
contrived,  to  render  the  practice  of  diving  more  fafe  and  eafy. 
The  great  point  is  to  furnifh  the  diver  with  frefh  air  ;  without 
which  he  mull  either  make  a  fhort  (lay  or  perilh.  Hence, 
where  there  has  been  occafion  to  continue  long  at  the  bottom, 
fome  have  contrived  double  flexible  pipes,  to  circulate  air  down 
into  a  cavity,  inclofing  the  diver  as  with  armour,  both  to  fur¬ 
nifh  air  and  to  bear  off  the  preffure  of  the  water,  and  allow  his 
bread:  to  dilate  upon  infpiration  ;  the  frefh  air  being  forced 
down  one  of  the  pipes  with  bellows,  and  returning  by  the 
other  pipe. 

But  this  method  is  impracticable  when  the  depth  furpafles 
three  fathoms  ;  the  water  embracing  the  bare  limbs  fo  clofely 
as  to  obftrudt  the  circulation  of  the  blood  in  them  ;  and  alfo 
preffing  fo  flrongly  on  all  the  junctures  where  the  armour  is 
made  tight  with  leather,  that,  if  there  be  the  lealt  defedt  in 
any  of  them,  the  water  rufhes  in,  and  inftantly  fills  the  whole 
engine,  to  the  great  danger  of  the  diver’s  life. 

It  is  laid  to  be  a  fadt,  that  people,  by  being  accuftomed  to 
the  water  from  their  infancy,  will  at  length  be  enabled,  not 
only  to  flay  much  longer  under  water  than  could  be  fuppofed, 
but  put  ojj  a  kind  of  amphibious  nature,  fo  that  they  feem  to 
have  the  ufe  of  all  their  faculties  as  well  when  their  bodies  are 
immerfedin  water  as  when  they  are  on  dryland.  Molt  favage 
nations  are  remarkable  for  this.  According  to  the  accounts  of 
our  late  voyagers,  the  inhabitants  of  the  South-fea  iflands  are 
fuch  expert  divers,  that  when  a  nail  or  any  piece  of  iron  was 
thrown  overboard,  they  would  inftantly  jump  into  the  fea  after 
it,  and  never  failed  to  recover  it,  notwithftanding  the  quick 
defeent  of  the  metal.  Even  among  civilized  nations,  many 
perfons  have  been  found  capable  of  continuing  an  incredible 
length  of  time  under  water.  The  moft  remarkable  inftance  of 
this  kind  is  the  famous  Sicilian  diver  Nicolo  Pefce,  who,  ac¬ 
cording  to  the  marvellous  account  given  by  Kircher,  had  from 
his  infancy  been  fo  ufed  to  the  fea,  that  at  laft  it  became  his  al- 
inoft  natural  element.  It  is  faid,  he  was  frequently  known  to 
fpend  five  days  in  the  midft  of  the  waves,  without  any  other 
provifions  than  the  fifh  which  he  caught  there  and  ate  raw.  He 
often  fvvam  over  from  Sicily  into  Calabria,  a  tempeftuous  and 
dangerous  paftage,  carrying  letters  from  the  king  ;  and  as  fre¬ 
quently  fwam  among  the  gulphs  of  the  Lipari  iflands,  no  way 
apprehenfive  of  danger.  “  In  order  (fays  Kircher)  to  aid 
thefe  powers  of  enduring  in  the  deep,  nature  feemed  to  have 
afiifted  him  in  a  very  extraordinary  manner  :  for  the  fpaces  be¬ 
tween  his  fingers  and  toes  were  webbed,  as  in  a  goofe  ;  and  his 
■chelt  became  fo  very  capacious,  that  he  could  take  in,  at  one 
infpiration,  as  much  breath  as  would  ferve  him  for  a  whole  day.” 
At  length,  however,  we  aie  told,  this  extraordinary  perfon 
met  his  fate  in  exploring  the  depths  of  Charybdis  at  the  in¬ 
ftance  of  the  king  ;  who,  after  he  had  once  fucceeded  in  fetch¬ 
ing  up  a  golden  cup  that  had  been  thrown  in,  ordered  him  to 
repeat  the  experiment. 

To  obviate  the  inconveniences  of  diving  to  thofe  who  have 
not  the  extraordinary  powers  attributed  to  poor  Nicholas,  dif¬ 
ferent  inftruments  have  been  contrived.  The  chief  of  thefe  is 
the  diving  bell ;  which  is  moft  conveniently  made  in  form  of  a 
truncated  cone,  flu.  fmaller  bafe  being  clofed,  and  the  larger 
open.  It  is  to  be  poifed  with  lead  ;  and  fo  fufpended,  that 
the  veflel  may  fink  full  of  air,  with  its  open  bafis  downward, 
and  as  near  as  may  be  in  a  fituation  parallel  to  the  horizon,  fo 
as  to  clofe  with  the  furface  of  the  water  all  at  once.  The  di- 
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ver  fitting  under  this,  finks  down  with  the  included  air  to  the 
depth  defired  :  and  if  the  cavity  of  the  veflel  can  contain  a  tun 
of  water,  a  Angle  man  may  remain  a  full  hour,  without  much 
inconvenience,  at  five  or  fix  fathoms  deep.  But  the  lower  you 
go,  ftill  the  included  air  contracts  itfelf  according  to  the 
weight  of  the  water  which  compreffes  it  :  fo  that  at  33  feet 
deep  the  bell  becomes  half  full  of  water,  the  preflure  of  the  in¬ 
cumbent  water  being  then  equal  to  that  of  the  atmofphere  ;  and 
at  all  other  depths  the  fpace  occupied  by  the  comprefted  air  in 
the  upper  part  of  the  bell  will  be  to  the  under  part  of  its  ca¬ 
pacity  filled  with  water,  as  33  feet  to  the  furface  of  the  water 
in  the  bell  below  the  common  furface  thereof.  And  this  con- 
denfed  air  being  taken  in  with  the  breath  foon  accommodates 
itfelf  to  the  exifting  circumftances  fo  as  to  have  no  ill  effedt, 
provided  the  bell  be  permitted  to  defeena  fo  flowly  as  to  allow 
time  for  that  purpofe.  But  the  greateft  inconvenience  of  this 
engine  is,  that  the  water  entering  it,  contradts  the  bulk  of  air 
into  fo  fmall  a  compafs,  that  it  foon  heats  and  becomes  unlit 
for  refpiration  :  fo  that  there  is  a  neceflity  for  its  being  drawn 
up  to  recruit  it ;  befides  the  uncomfortable  fituation  of  the  di¬ 
ver,  who  mult  be  almoft  covered  with  water. 

To  obviate  thefe  difficulties  of  the  diving-bell,  Dr.  Hailey, 
to  whom  we  owe  the  preceding  account,  contrived  a  farther 
apparatus,  whereby  not  only  to  recruit  the  air  from  time  to 
time,  but  alfo  to  keep  the  water  wholly  out  of  the  machine  at 
any  depth.  This  bell  was  made  of  wood,  containing  about 
60  cubic  feet  in  its  concavity  ;  and  was  of  the  form  of  a  trun¬ 
cated  cone,  whofe  diameter  at  the  top  was  3  feet,  and  at  the 
bottom  5.  It  was  fo  loaded  with  lead,  that  it  would  go  down 
in  a  perpendicular  direction,  and  no  other.  In  the  top  wTas  a 
window,  to  let  in  light ;  and  likewife  a  cock  to  let  out  the  hot 
air  that  had  been  breathed  :  and  below,  about  a  yard  under  the 
bell,  was  a  ftage,  fufpended  by  three  ropes,  each  of  which  was 
charged  with  about  one  hundred  weight  to  keep  it  fteady.  To 
fupply  air,  the  bell  had  a  couple  of  barrels,  fo  cafed  with  lead, 
as  to  fink  when  empty  ;  each  having  a  bung-hole  in  its  lowed 
part  to  let  in  the  water,  as  the  air  in  them  condenfed  on  their 
defeent ;  and  to  let  it  out  again  when  they  were  drawn  up  full 
from  below.  To  a  hole  in  the  uppermoft  part  of  thefe,  was 
fixed  a  leathern  trunk  or  hofe,  long  enough  to  fall  below  the 
bung-hole,  and  kept  down  by  a  weight  in  fuch  a  way  that 
the  air  in  the  upper  part  of  the  barrels  could  not  efcape,  unlefs 
the  lower  ends  of  thefe  hofe  were  firft  lifted  up.  Thefe  air- 
barrels  were  made  to  rife  and  fall  like  two  buckets  in  a  well. 
By  means  of  thefe  barrels  frefh  air  was  continually  fupplied 
from  above  ;  and  it  was  done  with  fo  much  eafe,  that  two  men^ 
with  lefs  than  half  their  ftrength,  could  perform  all  the  labour 
required.  By  an  additional  contrivance,  it  was  found  pradti- 
cahle  for  a  diver  to  go  out  of  the  engine  to  fome  diftance 
from  it  ;  the  air  being  conveyed  to  him  in  a  continued  ftream, 
by  fmall  flexible  pipes.  Some  idea  of  Dr.  Halley’s  machine 
may  be  formed  from  the  infpedtion  of  Plate  4.  where  the  di¬ 
vers  are  feen  at  work.  D,  B,  L,  K,  R,  I,  M,  P,  reprefent  the 
body  of  the  bell.  D,  the  glafs  which  ferves  as  a  window. 
B,  the  cock  for  letting  out  the  air  which  has  been  breathed. 
L,  M,  the  feats.  C,  one  of  the  air-barrels.  P,  H,  two  of  the  di¬ 
vers.  F,  another  diver  at  a  diftance  from  the  bell,  and  breath¬ 
ing  through  the  flexible  tube  K.  This  diver  is  fuppofed  ta 
have  a  head-piece  of  lead,  made  to  fit  quite  clofe  about  his 
Ihoulders  :  this  head-piece  was  capable  of  containing  as  much 
air  as  would  fupply  him  for  a  minute  or  two.  When  he  had 
occafion  for  more  air,  he  turned  a  cock  at  F,  by  which  means 
a  communication  was  opened  with  the  air  in  the  bell,  and  thus 
he  could  receive  a  new  fupply  at  pleafure. 

Since  the  invention  of  this  diving-bell,  there  has  been  one 
contrived  by  Mr.  Triewald,  F.  R.  S.  and  military  architeA  to 
the  king  of  Sweden,  which,  for  a  Angle  perfon,  is  in  fome  re* 
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i’pe&s  thought  to  be  more  eligible  than  Dr.  Halley’s,  and  is 
conftrudled  as  follows.  AB,  Plate  4.  is  the  bell,  which  is 
funk  by  leaden  weights  DD  hung  to  its  bottom.  This  bell 
is  of  copper,  and  tinned  all  over  on  the  iniide,  which  is  illumi¬ 
nated  by  three  ftrong  convex  lenfes,  G,  G,  G,  with  copper 
lids  H,  H,  H,  to  defend  them.  The  iron  ring  or  plate  E 
ferves  the  diver  to  Hand  on  when  he  is  at  work  ;  and  is  fuf- 
pended  at  fuch  a  diftance  from  the  bottom  of  the  bell  by  the 
chains  F,  F,  F,  that  when  the  diver  hands  upright,  his  head 
is  juft  above  the  water  in  the  bell,  where  the  air  is  much  better 
than  higher  up,  becaufe  it  is  colder,  and  conffquently  more  fit 
for  refpiration.  But  as  the  diver  mull  always  be  within  the 
bell,  and  his  head  of  courfe  in  the  upper  part,  the  inventor  has 
contrived,  that  even  there,  when  he  has  breathed  the  hot  air 
as  well  as  he  can,  he  .may,  by  means  of  a  fpiral  copper  tube 
b ,  0,  placed  clofe  to  the  infide  of  the  bell,  draw  the  cooler  and 
frefher  air  from  the  lo'wermoft  parts:  for  which  purpofe,  a 
flexible  leather  tube,  about  two  feet  long,  is  fixed,  to  the  up¬ 
per  end  of  the  copper  tube  at  b  ;  and  to  the  other  end  of  this 
tube  is  fixed  an  ivory  mouth-piece,  by  which  the  diver  draws 
in  the  air. 

But  the  greateft  improvement  which  the  diving-bell  ever 
received,  or  probably  can  receive,  was  from  the  late  Mr.  Spald¬ 
ing  of  Edinburgh.  A  fedlion  of  his  improved  diving-bell  is 
reprefented  in  the  Plate.  This  conftrudbion  feems  defigned 
to  remedy  fome  inconveniences  of  Dr.  Halley’s,  which  are 
very  evident,  and  of  a  very  dangerous  tendency.  Thefe  are,  1 . 
By  Dr.  Halley’s  ccnftrmftion,  the  finking  or  raifing  of  the  bell 
depends  entirely  on  the  people  who  are  at  the  furface  of  the 
water  ;  and  as  the  bell  even  when  in  the  water  has  a  very  con- 
fiderable  weight,  the  raifing  it  not  only  requires  a  great  deal 
of  labour,  but  there  is  a  pofiibility  of  the  rope  breaking  by 
which  it  is  raifed,  and  thus  every  perfon  in  the  bell  would  in¬ 
evitably  perifh.  2.  As  there  are,  in  many  parts  of  the  fea, 
rocks  which  lie  at  a  confiderable  depth,  the  figure  of  which 
cannot  poffibly  be  perceived  fro-m  above,  there  is  danger  that 
fome  of  their  ragged  prominences  may  catch  hold  of  one  of 
the  edges  of  the  bell  in  its  defcent,  and  thus  overfet  it  before 
any  fignal  can  be  given  to  thofe  above,,  which  would  infallibly 
be  attended  with  the  deftruftion  of  the  people  in  the  bell :  and' 
as  it  muft  always  be  unknown,  before  trial,  what  kind  of  a 
bottom  the  fea  has  in  any  place,  it  is  plain,  that  without  fome 
contrivance  to  obviate  this  laft  danger,  the  defcent  in  Dr. 
Halley’s  diving-bell  is  not  at  all  eligible. 

How  thefe  inconveniences  are  remedied  by  Mr.  Spalding’s 
new  contrivance  will  be  eahly  underftood  from  the  following 
defcription. — A  BCD  reprefents  a  fedtion  of  the  bell,  which 
is  made  of  wood  ;  <?,  e ,  are  iron  hooks,  by  means  of  which  it 
is  fuipenaed  by  ropes  Q^B  F  e ,  and  Q^A  EK(,  and  Q^S,  as 
exprelTed  in  the  figure :  c,  c,  are  iron  hooks,  to  which  are  ap¬ 
pended  leaden  weights,  that  keep  the  mouth  of  the  bell  always 
parallel  to  the  furface  of  the  water,  whether  the  machine  ta¬ 
ken  altogether  is  lighter  or  heavier  than  an  equal  bulk  of  wa¬ 
ter.  By  thefe  weights  alone,  however,  the  bell  would  not 
fink  :  another  is  therefore  added,  reprefented  at  E  ;  and  which 
can  be  raifed  or  lowered  at  pleafure,  by  means  of  a  rope  pa;T- 
ing  over  the  pulley  a,  and  faftened  to  one  of  the  fides  of  the 
bell  at  M.  As  the  bell  defcer.ds,  this  weight,  called  by  Mr. 
Spalding  the  balance  weight,  hangs  down  a  confiderable  way 
below'  the  mouth  of  the  bell.  In  cafe  the  edge  of  the  bell  is 
caught  by  any  obilacle,  the  balance-weight  is  immediately  low¬ 
ered  down  fo  that  it- may  reft  upon  the  bottom.  By  this  means 
the  bell  is  lightened,  fo  that  all  danger  of  overfetting  is  re. 
moved  ;  for  being  lighter,  without  the  balance-weight,  than 
an  equal  bulk  of  water,  it  is  evident  that  the  bell  will  rife,  as 
far  as  the  length  of  the  rope  affixed  to  the  balance-weight  will 
allow  it.  This  weight,  therefore,  will  ferve  a*  a  kind  of  an* 


chor  to  keep  the  bell  at  any  particular  depth  which  the  divei  i 
may  think  neceflary  ;  or  by  pulling  it  quite  up,  the  defcent  may 
be  continued  to  the  very  bottom. 

By  another  very  ingenious  contrivance,  Mr.  Spalding  ren¬ 
dered  it  poffible  for  the  divers  to  raife  the  bell,  with  all  the 
weights  appended  to  it,  even  to  the  furface,  or  to  ftop  at  any 
particular  depth,  as  they  think  proper ;  and  thus  they  Could 
ftill  be  fafe,  even  though  the  rope  defigned  for  pulling  up  the 
bell  were  broke.  For  this  purpofe  the  bell  is  divided  into  two 
cavities,  both  of  which  are  made  as  tight  as  poffible.  Juft- 
above  the  fecond  bottom  E  F,  are  fmall  flits  in  the  fides  of 
the  bell;  through  which  the  water,  entering  as  the  bell  de° 
fcends,  difplaces  the  air  originally  contained  in  its  cavity* 
which  flies  out  at  the  upper  orifice  of  the  cock  G  H.  When 
this  is  done,  the  divers  turn  the  handle  G,  which  flops  the 
cock  ;  fo-  that  if  any  more  air  were  to  get  into  the  cavity  A  E 
F  B,  it  could  no  longer  be  difcharged  through  the  orifice  ti 
as  before.  When  this  cavity  is  full  of  water,  the  bell  finks  ; 
but  when  a  confiderable  quantity  of  air  is  admitted,  it  rifes. 
If  therefore  the  divers  have  a  mind  to  raife  themfelves,  they 
turn  the  fmall  cock  g,  by  which  a  communication  is  made  be¬ 
tween  the  upper  and  under  cavities  of  the  bell.  The  confe- 
quence  of  this  is,  that  a  quantity  of  air  immediately  enters  the 
upper  cavity,  forces  out  a  quantity  of  the  water  contained  in. 
it,  and  thus  renders  the  bell  lighter  by  the  whole  weight  of 
the  water  which  is  difplaced.  Thus,  if  a  certain  quantity  of 
air  is  admitted  into  the  upper  cavity,  the  bell  will  defcend  very 
flowly ;  if  a  greater  quantity,  it  will  neither  afcend  nor  de¬ 
fcend,  but  remain  ftationary  ;  and  if  a  larger  quantity  of  air 
be  ftill  admitted,  it  will  rife  to  the  top.  It  is  to  be  obferved,. 
however,  that  the  air  which  is  thus  let  out  into  the  upper  ca¬ 
vity  muftbe  immediately  replaced  from  the  air-barrel ;  and  the 
air  is  to  be  let  out  very  flowly,  or  the  bell  will  rife  to  the  top 
with  fo  great  velocity  that  the  divers  will  be  in  danger  of  be¬ 
ing  (haken  out  of  their  feats.  But,  by  following  thefe  direc¬ 
tions,  every  poffible  accident  may  be  prevented,  and  people 
may  defcend  to  great  depths  without  the  leaft  appreheniion  of 
danger.  The  bell  alfo  becomes  fo  eaftly  manageable  in  the 
water,  that  it  may  be  condufted  from  one  place  to  another  by' 
a  fmall  boat  with  the  greateft  eafe,  and  with  perfect  fafety  to 
thofe  who  are  in  it. 

Inftead  of  wooden  feats  ufed  by  Dr.  Halley,  Mr.  Spalding- 
made  life  of  ropes  fufpended  by  hooks  bbb  ;  and  on  thefe  ropes 
the  divers  may  fit  without  any  inconvenience.  I  and  K  are 
two  windows  made  of  thick  ftrong  glnfs,  for  admitting  light 
to  the  divers.  N  reprefents  an  air-catk  with  its  tackle,  and' 
O  C  P  the  flexible  pipe  through  which  the  air  is  admitted? 
to  the  bell.  In  the  afcent  and  defcent  of  this  calk,  the  pipe  is? 
kept  down  by  a  fmall  appended  weight,  as  in  Dr.  Halley’s 
machine.  R  is  a  fmall  cock  by  which  the  hot  air  is  difeharged- 
as  often  as  it  becomes  troublefome.  Annexed  is  a  reprefenta- 
tion  of  the  whole  diving  apparatus,  which,  no  doubt,  will  be 
readily  underftood  without  any'  further  explanation-.  Two  air- 
barrels  are  reprefented  in  this  figure  ;  but  Mr.  Spalding  was 
of  opinion,  that  one  capable  of  containing  30  gallons  is  fuf- 
ficient  for  an  ordinary  machine. 

We  are  told  of  another  method  put  in  practice  by  a  gentle- 
wan  of  Devonshire.  He  has  contrived  a  large  cafe  of  ftrong; 
leather,  perfectly  water-proof,  which  may  hold  about  half  a 
hogfitead  of  air.  This  is  fo  contrived,  that,  when  he  ftiuts- 
himfelf  up  in  this  cafe,  he  may  walk  at  the  bottom  of  the  fea, 
and  go  into  any  part  of  a  wrecked  vefleh  and  deliver  out  the 
goods.  This  method,,  we  are  told,  he  has  pra&ifed  for  many 
years,  and  has  thus  acquired  a  large  fortune.  It  would  be  a 
confiderable  improvement  of  this  machine  to  condenfe  the  air 
in  it  as  much  as  poffible  before  the  diver  defcended  ;  as  he 
would  thus  be  furnifhed  with  an  atmofphere  endued  with  elaf- 
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tfcity  fufficient  to  refift  the  weight  of  the  water,  which  other- 
wife  would  fqueeze  his  cafe  into  much  lefs  room  than  it  ori¬ 
ginally  took  up.  The  condenfed  air  alfo  would  feiveforre- 
fpiration  a  much  longer  time  than  that  which  is  in  its  ordinary 
ftate. 

D rv in c-B ladder,  a  machine  invented  by  Borelli,  and  by 
him  preferred,  though  without  any  good  reafon,  to  the  diving- 
bell.  It  is  a  globular  velfel  of  brafs  or  copper,  about  two  feet 
in  diameter,  formed  to  contain  the  diver’s  head.  It  is  lixed 
to  a  goat’arfkin  habit,  exactly  fitted  to  hisperfon.  Within  the 
velfel  are  pipes  ;  by  means  of  which  a  circulation  of  air  is  con¬ 
trived  ;  and  the  perfon  carries  an  air-pump  by  his  fide,  by 
which  he  can  make  himfelf  heavier  or  lighter  as  fifhes  do,  by 
contracting  or  dilating  their  air  bladders.  By  this'  means  he 
thought  all  the  objections  to  which  other  diving  machines  are 
liable  were  entirely  obviated,  and  particularly  that  of  want  of 
air  ;  the  air  which  had  been  breathed,  being*  as  he  imagined, 
deprived  of  its  noxious  qualities  by  circulating  through  the 
pipes  Thefe  advantages,  however,  it  is  evident,  are  only 
imaginary.  The  diver’s  limbs*  being  defended  from  the  pref- 
fure  of  the  water  only  by  a  goat’s-ilcin,  would  infallibly  be 
crulhed  if  he  defcended  to  any  coniiderable  depth  ;  and  from 
the  dilcoveries  now  rwade  by_Dr.  Prieftley  and  others,  it  is 
abundantly  evident,  that  air,  which  is  once  rendered  foul  by 
breathing,  cannot  in  any  degree  be  reftored  by  circulation 
through  pipes.  Concerning  the  ufe  of  copper  machines  in 
general,  Mr  Spalding  has  remarked,  that  when  a  perfon  has 
breathed  in  them  a  few  minutes,  he  feels  in  his  mouth  a  very 
difagreeable  braffy  talle,  Which  continues  all  the  time  he  re¬ 
mains  in  the  velfel ;  fo  that,  on  this  account,  copper  feems  by 
no  means  an  eligible  material. 

DIVINITY,  properly  fignifies  the  nature,  quality,  and 
elfence  of  God.  Divinity  is  alfo  ufed  in  the  fame  fenfe  with 
theology. 

DIVISISI  LIT'Y,  that  property  by  which  the  particles  of 
matter  in  all  bodies  are  capable  of  a  feparation  or  difunion 
from  each  other.  The  Peripatetics  and  Cartefians  hold  divi- 
fibility  to  be  an  affedlicn  of  all  matter.  The  Epicureans, 
again,  allow  it  to  agree  to  every  phylical  continuum  ;  but 
they  deny  that  this  affeftion  agrees  to  all  bodies,  for  the  pri¬ 
mary  corpufcles  or  atoms  they  maintain  to  be  perfectly  in- 
fecable  and  indivifible. 

As  it  is  evident  that  body  is  extended,  fo  it  is  no  lefs  evi¬ 
dent  that  it  is  divifible  :  for  fince  no  two  particles  of  matter 
can  exilt  in  the  fame  place,  it  follows,  that  they  are  really 
diftindf  from  each  other ;  which  is  all  that  is  meant  by  being 
divifible.  In  this  fenfe  t lie  leaft  conceivable  particle  mult  (till 
be  divifible,  fince  it  will  confift  of  parts  which  will  be  really 
diftinft.  To  illuitrate  this  by  a  familiar  inftance :  Let  theleail 
imaginable  piece  of  matter  be  conceived  lying  on  a  fmooth 
plain  furface,  it  is  evident  the  furface  will  not  touch  it  every 
where  :  thofe  parts  therefore  which  it  does  not  touch  may  be 
fuppofed  feparabie  from  the  others,  and  fo  on  as  far  as  we 
pleafe  ;  and  this  is  all  that  is  meant  when  we  fay  matter  is 
infinitely  divifible. 

The  infinite  divifibility  of  mathematical  quantity  is  demon- 
ftrated  geometrically  thus.  Suppofe  the  line  AC  PI.  3.  perpen¬ 
dicular  to  BF  ;  and  another,  as  GH,  at  a  fmall  diftance  from 
it,  alfo  perpendicular  to  the  fame  line  :  with  the  centres  CCC, 
&c.  deferibe  circles  cutting  the  line  G  H  in  the  points  e  e  e, 
&c.  Now  the  greater  the  radius  AC  is,  the  lefs  is  the  part  e 
H.  But  the  radius  may  be  augmented  in  infinitum  ;  fo  long* 
therefore,  the  part  e  H  may  be  divided  into  ftill  lefs  portions; 
confequently  it  may  be  divided  in  infinitum. 

How  far  matter  may  actually  be  divided,  may  in  fome  mea- 
furebe  conceived  from  hence  ;  that  a  piece  of  wire,  gilt  with 
fo  fmall  a  quantity  as  eight  grains  of  gold,  may  be  drawn  out 


to  a  length  of  13,000  feet,  the  whole  furface  of  it  ftill  re¬ 
maining  covered  with  gold.  We  have  alfo  a  furprifing  inftance 
of  the  minutenefs  of  fome  parts  of  matter  from  the  nature  of 
light  and  vifion.  Let  a  candle  be  lighted,  and  placed  in  an 
open  plain,  it  will  then  be  vifible  two  miles  round  ;  and  con¬ 
fequently  was  it  placed  two  miles  above  the  furface  of  the  earth, 
it  would  fill  with  luminous  particles  a  fphere  whole  diameter 
was  four  miles,  and  that  before  it  had  loft  any  fenfible  part 
of  its  weight.  A  quantity  of  vitriol  dye  being  diffolved,  and 
mixed  with  9000  times  as  much  water,  will  tinge  the  whole; 
confequently  will  be  divided  into  as  many'  parts  as  there  are 
vifible  portions  of  matter  in  that  quantity  of  water.  There 
are  perfumes,  which,  without  a  fenfible  diminution  of  their 
quantity,  (hall  fill  a  very  large  fpace  with  their  odoriferous 
particles  ;  which  mult  therefore  be  of  an  inconceivable  fmall- 
nefs,  fince  there  will  be  a  fufficient  number  in  every  part  of 
that  fpace  fenfibly  to  aiTedf  the  organ  of  fmelling:  Dr.  Keill 
demonftrates,  that  any  particle  of  matter,  how  fmall  foever, 
and  any  finite  fpace,  how  large  foever,  being  given,  it  is  pof- 
fible  for  that  fmall  particle  of  matter  to  be  diirufed  through 
all  that  fpace,  and  to  fill  it  in  fuch  a  manner  as  that  there 
fhall  be  no  pore  in  it  whofe  diameter  (hall  exceed  any  given 
line. 


The  chief  objections  againft  the  divifibility  of  matter  in  in¬ 
finitum  are,  That  an  infinite  cannot  be  contained  by  a  finite  ; 
and  that  it  follows  from  a  divifibility  in  infinitum,  either  that 
all  bodies  are  equal,  or  that  one  infinite  is  greater  than  another. 
But  the  anfvver  to  thefe  is  eafy  ;  for  the  properties  of  a  de¬ 
termined  quantity  are  not  to  be  attributed  to  an  infinite  con- 
fidered  in  a  general  fenfe  ;  and  who  has  ever  proved  that  there 
could  not  be  an  infinite  number  of  infinitely  fmall  parts  in  a 
finite  quantity,  or  that  all  infinites  are  equal  ?  The  contrary  is 
demonftrated  by  mathematicians  in  innumerable  inftances.  See 
the  article  Ineinite,  and  ’S  Gravejande  Ehm.  Mathcm.  1.  i, 
chap.  4- 

DIVISION,  in  general,  is  the  feparating  a  thing  into  two 
or  more  parts.  Mechanical  Division  fignifies  that  feparation 
which  is  occafioned  in  the  parts  of  a  body'  by  the  help  of  mecha¬ 
nical  inftruments.  The  mechanical  divilion  of  bodies  does  in¬ 
deed  feparate  them  into  fmaller,  homogeneous,  fimilar  parts ; 
but  this  feparation  cannot  extend  to  the  primary  integrant 
molecules  of  any  body  ;  and  eonfequently  is  incapable  of  break¬ 
ing  what  is  properly  called  their  aggregation  :  alfo,  no  union 
is  formed  betwixt  the  divided  and  dividing  bodies,  in  which 
refpedt  divifion  effentially  differs  from  diffolution. 

Divifion  is  not  properly  a  chemical  operation.  It  is  only 
employed  preparatorily',  to  facilitate  other  operations,  and  par¬ 
ticularly  folution.  For  this  purpoie  it  is  very  ufeful,  as  it  in- 
creafes  the  quantity  of  furface,  and  confequemly  the  points 
of  ccntatl  of  any  body. — Different  methods  are  ufed  to  di¬ 
vide  bodies,  according  to  their  nature,  as  cutting,  pounding, 
rafping,  kc.  Thefe  methods,  however,  of  mechanically  di¬ 
viding  bodies  are  attended  with  fome  practical  inconveniences  ; 
the  moil  considerable  of  which  is,  that  fome  parts  of  the  di¬ 
viding  inftruments  are  always  (truck  off,  and  mixed  with  the 
matter  to  be  divided ;  and  this  may  greatly  affedt  the  opera¬ 
tions.  For  inftance,  inftruments  of  iron  and  copper  furnifh 
metallic  colouring  particles,  and  copper  is  very  prejudicial  to 
health.  Porphyry  is  coloured  by  a  reddifli  brown  matter, 
which  injures  the  colour  of  cryftal  glades,  enamels,  and  por¬ 
celains  made  with  matters  ground  upon  tin’s  (tone.  Thefe 
matters  therefore  muft  be  cleanfed  after  their  porphyrifation, 
or  elfe  no  inftruments  capable  of  injuring  the  intended  opera¬ 
tions  ought  to  be  employed.  The  like  remarks  apply  to  the 
preparation  of  all  medicines  to  be  taken  internally.  No  cop¬ 
per  inftruments,  as  mortars,  pellles,  &c.  ought  to  be  ufed ; 
thofe  made  of  iron  being  preferable.  Inftead  of  porphyries, 


D  I  U 


D  I  V  I  36  J 


mortars,  grinding-ftones  and  mill-ftones,  made  o‘f  hard  and  white 
ftone,  ought  to  be  employed  for  fubftances  which  are  to  en¬ 
ter  into  the  compofition  of  enamels,  cryftal  glafs,  or  porce¬ 
lain,  the  whitenefs  of  which  is  a  mod  neceffary  quality. 

Division,  in  algebra.  See  Algebra,  p.  ioo. 

Division,  in  arithmetic.  See  Arithmetic,  p.  314. 

Divisions  of  an  army,  in  the  military  art,  the  feveral  bri- » 
gades  and  fquadfons  into  which  it  is  cantoned. 

Divisions  of  a  Battalion ,  are  the  feveral  platoons  into 
which  it  is  divided  in  marching  or  firing,  each  of  which  is 
commanded  by  an  officer. 

Division,  in-fea  affairs,  a  feledl  number  of  fliips  in  a  fleet 
or  fquadron  of  men  of  war,  diftinguilhed  by  a  particular  flag 
or  pendant,  and  ufually  commanded  by  a  general  officer.  A 
fquadron  is  commonly  ranged  into  three  diviflons,  the  com¬ 
manding  officer  of  which  is  always  flationed  in  the  centre. 
When  a  fleet  confitls  of  60  fail  of  the  line,  that  is,  of  fliips 
having  at  leal!  fixtv  guns  each,  the  admiral  divides  it  into 
three  fquadrons,  each  of  which  has  its  diviflons  and  command¬ 
ing  officers.  Each  fquadron  has  its  proper  colours,  according 
to  the  rank  of  the  admiral  who  commands  it,  and  every  divi- 
flon  its  proper  malt.  Thus  the  white  flag  denotes  the  firil 
divifion  of  France  ;  the  white  and  blue  the  fecond  ;  and  the 
third  is  charadtei  ifed  by  the  blue.  In  Britain,  the  firft  admi¬ 
ral,  or  the  admiral  of  the  fleet,  difplays  the  union-flag  at  the 
main  top-maft  head  ;  next  follows  the  white  flag  with  St. 
George’s  crofs  ;  and  afterwards  the  blue.  The  private  fliips 
carry  pendants  of  the  fame  colour  with  their  refpeftive  fqua¬ 
drons  at  the  mail  of  their  particular  diviflons  ;  fo  that  the  laft 
flop  in  the  divifion  of  the  blue  fquadron  carries  a  blue  pendant 
at  her  mizen-top-maft  head. 

DIVISOR,  in  arithmetic.  See  Arithmetic,  p.314. 

DIVORCE,  a  breach  or  difTolution  of  the  bond  of  mar¬ 
riage.  See  Marriage  ;  and  Law.  Divorce  is  of  two  kinds  : 
the  one,  a -vinculo  matrimonii,  which  alone  is  properly  divorce  ; 
the  other,  a  metfa  ,&  thoro,  “  a  feparation  from  bed  and 
board.”  The  woman  divorced  a  vinculo  matrimonii  receives  all 
again  that  flie  brought  with  her  :  the  other  has  a  fuitable  fe- 
parate  maintenance  allowed  her  out  of  her  hufband’s  effects. 
The  firft -only  happens  through  fome  effemial  impediment,  as 
confanguinity  or  affinity  within  the  degrees  forbidden,  prc- 
contraft,  impotency, -adultery,  &c.  of  which  impediments  the 
canon  law  allows  14.  Divorce  is  a  fpiritual  judgment,  and 
therefore  is  paffed  in  the  fpiritual  court.  Under  the  old  law, 
the  woman  divorced  was  to  have  of  her  hulband  a  writing,  as 
St.  Jerom  and  Jofephus  teffify,  to  this  effeft :  I promife,  that 
hereafter  I  will  lay  no  claim  to  thee  ;  which  wras  called  a  hill  of 
divorce.  Divorce  was  allowed  of  in  great  latitude  both  among 
the  Pagans  and  Jews.  At  Rome,  barrennefs,  age,  difeafe,  mad- 
nefs,  and  baniffiment,  were  the  ordinary  caufes  of  divorce. 

The  Roman  lawyers  diftinguilh  between  repudium  and  divor- 
them  ;  making  the  former  to  be  the  breaking  of  a  contrail  of 
efpoufal,  and  the  latter  feparation  after  matrimony.  Romulus 
enafted  a  fevere  law,  which  fuffered  not  a  wife  to  leave  her 
hulband,  but  gave  the  man  the  liberty  of  turning  off  his  wife, 
for  certain  caufes  :  however,  in  later  times,  the  women  as  well 
as  the  men  might  fue  a  divorce.  The  common  way  of  divor¬ 
cing  was  by  fending  a  bill  to  the  woman,  containing  the  rea- 
fons  of  feparation,  and  the  tender  of  all  her  goods  which  Ihe 
brought  with  her  :  and  this  was  called  repudium  mittere ;  or 
elfe  it  was  performed  in  her  prefence,  and  before  feven  wit- 
neffes,  and  accompanied  with  the  formalities  of  tearing  the 
writings,  refunding  the  portion,  taking  away  the  keys,  and 
turning  the  woman  out  of  doors. 

The  Grecian  laws  concerning  divorces  were  different :  The 
Cl  •etans  allowed  divorce  to  any  man  that  was  afraid  of  having 
too  many  children.  The  Spartans  feldom  divorced  their  wives  ; 


and  it  was  extremely  fcandalous  for  a  woman  to  depart  from 
her  hulband.  The  Athenians  allowed  divorce  on  very  fmall 
grounds,  by  a  bill,  containing  the  reafon  of  the  divorce,  and 
approved,  if  the  party  appealed,  by  the  chief  magiltrate  ;  and 
women  alfo  were  allowed  to  leave  their  hulbands  on  juft  oc- 
cafions.  Perions  divorcing  their  wives  were  obliged  to  return 
their  portions  ;  otherwife,  the  Athenian  laws  obliged  them 
to  pay  nine  oboli  a  month  for  alimony.  The  terms  expreffing 
the  feparation  of  men  and  women  from  each  other  were  dif¬ 
ferent  ;  the  men  were  faid  aximu-iriri  or  anroAsativ,  to  difnifs 
their  wives  ;  but  wives,  aTroAsiTreiy,  to  leave  their  hi; funds . 

“  The  law  of  Mofes  (fays  Paley),  for  reafons  of  local  ex¬ 
pediency,  permitted  the  jewilh  hulband  to  put  away  his  wife  ; 
but  whether  for  every  caufe,  or  for  what  caufe,  appears  to 
have  been  controverted  among!!  the  interpreters  of  thole  times. 
Chrift,  the  precepts  of  whofe  religion  were  calculated  for  more 
general  ufe  and  obfervation,  revokes  this  permiffion,  as  given 
to  the  Jews  ‘  for  their  hardnefs  of  heart,’  and  promulges  a 
law  which  was  thenceforward  to  confine  divorces  to  the  Angle 
caufe  of  adultery  in  the  wife  :  Matt.  xix.  g. 

“  Inferior  caufes  may  jullify  the  feparation  of  hulband  and 
wife,  although  they  will  not  authorife  fuch  a  diffolution  of 
the  marriage  contraft  as  would  leave  eith^-  at  liberty  to  marry 
again  :  for  it  is  that  liberty  in  which  the  danger  and  mifehief 
of  divorces  principally  confiff.  The  law  of  this  country,  in 
conformity  to  our  Saviour’s  injunction,  confines  the  diffolution 
of  the  marriage  contrail  to  the  Angle  cafe  of  adultery  in  the 
wife  ;  and  a  divorce  even  in  that  cafe  can  only  be  brought  about 
by  the  operation  of  an  aft  of  parliament,  founded  upon  a  pre¬ 
vious  fentence  in  the  fpiritual  court,  and  a  verdift  againit  the 
adulterer  at  common  law  :  which  proceedings,  taken  together, 
compofe  as  complete  an  invelligation  of  the  complaint  as  a 
caufe  can  receive.”  It  has  been  propofed  to  the  legiflature  to 
annex  a  claufe  to  thefe  ails,  rellraining  the  offending  party 
from  marrying  with  the  companion. of  her  crime,  fince  the 
crime  may  be  committed  with  that  view  ;  and  it  is  alfo  worth 
confldering,  whether  a  law  might  not  be  framed,  direfling  the 
fortune  of  the  adulter efs  to  difee nd  as  in  cafe  of  her  natural  death  ; 
referring,  however,  a  certain  annuity  from  the  produce  of  it, 
for  her  fubfiftence  ;  and  alfo  fo  far  fufpending  the  eltate  in  the 
hands  of  the  heir,  as  to  preferve  the  inheritance  to  any  chil¬ 
dren  (he  might  bear  to  a  fecond  marriage,  in  cafe  there  was 
none  to  fucceed  in  the  place  of  their  mother  by  the  firft.  See 
Palsy’s  moral  and  political  philofophy,  p.  273.  The  Senten¬ 
ces  of  our  ecclefiaftical  courts,  which  releafe  the  parties  a  vin¬ 
culo  matrimonii,  for  impuberty,  frigidity,  confanguinity  with¬ 
in  the  prohibited  degrees,  prior  marriage,  or  want  of  the  con* 
fent  of  parents  or  guardians,  are  not  diffolutions  of  marriage, 
but  judicial  declarations  that  there  never  was  any  marriage  ; 
fuch  impediment  fubfifting  at  the  time  as  rendered  the  celebra¬ 
tion  of  the  marriage  rite  a  mire  nullity  ;  and  indeed  the  rite 
itfelf  contains  an  exception  of  thefe  impediments. 

DIURETICS,  from  Slobby,  and  upon  urine,  medicines  which 
provoke  a  difeharge  by  urine.  There  are  none  hitherto  known 
whofe  effects  are  in  any  degree  uniform  and  certain.  Alkaline 
or  neutral  falts  of  all  kinds,  and  aqueous  liquors,  are  gene¬ 
rally  diuretic,  efpecially  if  drunk  plentifully  when  cold.  Thin 
wines,  as  rhenilh,  & c.  fome  vegetables,  as  afparagus,  fmallage, 
eryngium,  eupatorium,  faffafras,  &c.  are  in  a  limited  degree 
diuretic.  This  clafs  of  remedies  is  chiefly  reforted  to  in  the 
treatment  of  dropfies,  for  which  fee  Medicine. 

DIURNAL,  in  aftronomy,  fomething  relating  to  dayj 
in  oppofition  to  nofturnal,  which  regards  the  night. 

DIVUS,  Diva,  in  antiquity,  appellations  given  to  men 
and  women  who  had  been  deified,  ot  ranked  in  the  number  of 
the  gods.  See  Deification,  &c. 

Hence  it  is,  that  on  medals  firuck  for  the  confeeration  of  an 
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trmperor  or  emprefs,  they  give  them  the  title  of  dims  or  diva  : 
for  example,  DIVUS  JULIUS.  D1VO  ANTONINO  PI-0. 
DIVO  PIO.  DIVO  CLAUDIO.  DIVA  FAUSTINA 
AUG.  Src. 

DIZZINESS,  in  medicine.  See  Vertigo. 

DO,  in  mufic,  a  note  of  the  Italian  icale,  correfponding  to 
ut  of  the  common  gamut.  See  Music. 

DOBSON  (William),  an  eminent  Englilh  portrait  and 
Li  dory  painter,  born  at  London  in  1610.  He  ferved  an  ap- 
prenticefhip  with  one  Peck,  a  ftationer  an!  pi. dure  dealer; 
and  owed  his  improvement  to  the  copying  feme  pictures  of 
Titian  and  Van  Dyck,  whofe  manner  he  alwavs  retained.  He 
had  farther  obligations  to  the  latter  of  thefe  artills ;  for  it  is 
faid,  that  a  picture  of  his  painting  being  expofed  at  a  (hop  on 
Snow-hill,  Van  Dyck  paffing  by,  was  (truck  with  it  exceeding¬ 
ly  ;  and  inquiring  after  the  artift,  found  him  at  work  in  a 
poor  garret.  Van  Dyck  had  the  generofity  to  equip  him  in 
a  manner  fuitable  to  his  meiit,  and  prefented  him  to  king 
Charles  I.  who  patronifed  him  ;  but  Dobfon  being  of  a  dif- 
fipated  turn,  was  far  fiom  improving  the  many  opportunities 
he  had  of  making  his  fortune  ;  and  died  very  poor  in  1647,  at 
his  houfe  in  St.  Martin’s  Lane. 

DOB  UNI,  or  B  oduni  ;  an  ancient  people  of  Britain,  who 
pofleffed  the  territory  which  now  forms  the  counties  of  Ox¬ 
ford  and  Glouceiter.  Both  the  names  of  this  Britifli  nation 
fee  in  to  have  been  derived  from  the  low  fituation  of  a  great 
part  of  the  count! y  which  they  inhabited:  for  both  burn 
and  Uudun  llgnify  “  profound”  or  “  low,”  in  the  ancient  lan¬ 
guage  of  Gaul  and  Britain.  The  Dobuili  are  not  mentioned 
among  the  llritiih  nations  who  refitted  the  Romans  under  Ju¬ 
lius  Cariar,  which  was  probably  owing  to  the  diltance  of  their 
country  from  the  feene  of  aCtion.  The  Durocornovium  of 
Antoninus,  and  the  Corinium  of  Ptolemy,  are  believed  by 
antiquaries  to  have  been  the  fame  place,  the  capital  of  the  l)o- 
t>uni,  and  fituated  at  Cirencefter,  in  Glpuceflerfliire,  where 
there  are  many  marks  of  a  Roman  ftation.  Clevum  or  Gle- 
vum,  in  the  thirteenth  iter  of  Antoninus,  flood  where  the  city 
of  Gloucefler  now  (lands ;  and  Abone,  in  the  fourteenth  iter, 
was  probably  fituated  at  Avinton  on  the  Severn.  The  country 
of  the  Dobuni  was  comprehended  in  the  Roman  province  Bri¬ 
tannia  Prima. 

DOCET/E,  from'  Joiceiv  to  appear ,  in  ecclefiaflical  hiftory, 
the  followers  of  Julius  Caflianus,  one  of  the  Valentinian  fedt, 
towards  the  clofe  of  the  fecond  century,  who  revived  a  notion 
that  had  been  adopted  by  a  branch  of  the  Gnoflics,  againft 
whom  St.  John,  Ignatius,  and  Polycarp,  had  afferted  the  truth 
of  the  Incarnation.  They  believed  and  taught,  as  their  name 
imports,  that  the  aCfions  and  iufferings  of  Jefus  Chrifl  were 
not  in  reality,  but  only  in  appearance. 

DOCIMASIA,  in  Greek  antiquity,  a  probation  of  the 
magiflrates  and  perfons  employed  in  public  bufinefs  at  Athens. 
It  was  performed  publicly  in  the  forum,  where  they  were 
obliged  to  give  an  account  of  themfelves  and  their  pafl  lives 
before  certain  judges.  Among  feveral  queflions  propofed  to 
them,  we  find  the  following:  Whether  they  had  been  dutiful 
to  their  parents,  had  ferved  in  the  wars,  and  had  a  competent 
eflate  ? 

DOCIMASTIC  art,  a  name  given  to  the  art  of  effaying 
by  operations  in  final],  the  nature  and  quantity  of  metallic  or 
other  matters  which  may  be  obtained  from  mineral  or  other 
compound  bodies.  See  Refining  and  Metallurgy. 

DOCIMENUM  marmor,  a  name  given  by  the  ancients 
to  a  fpecies  of  marble  of  a  bright  and  clear  white,  much  uftd 
Enlarge  and  fumptuotis  buildings,  fuch  as  temples  and  the  like. 
It  had  its  name  from  Docimenos,  a  city  of  Phrygia,  afterwards 
called  Syria  in  ;  near  which  it  was  dug,  and  from  whence  it 
was  fent  to  Rome.  It  was  accounted  little  inferior  to  the  Pa- 
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ri«n  in  colour,  out  not  capable  of  fo  elegant  a  polifh  ;  whence 
it  was  lefs  ul'ed  by  the  ftatuaries,  or  in  other  fmaller  works. 
The  emperor  Adrian  is  faid  to  have  ufed  this  marble  in  build¬ 
ing  tile  temple  of  Jupiter;  and  many  othei\  6f  the  great 
works  of  the  Romans  are  formed  of  it. 

DOCK,  in  botany.  See  Rum  ex. 

Dock,  in  the  manege,  is  ufed  for  a  large  cafe  of  leather, 
as  long  as  the  dock  of  a  horfe’s  tail,  which  ferves  it  for  a 
cover.  The  French  call  the  dock  troujfequeue.  It  is  made  fail 
by  flraps  to  the  crupper,  and  lias  leathern  thongs  that  pafs  be¬ 
tween  his  thighs,  and  along  his  flanks  to  the  faddle-flraps,  in 
order  to  keep  the  tail  tight,  and  to  hinder  it  from  whifking 
about. 

Dock,  in  maritime  affairs,  a  fort  of  broad  and  deep  trench, 
formed  on  the  fide  of  a  harbour,  or  on  the  banks  of  a,  river ; 
and  commodioully  fitted  either  to  build  (hips  in,  or  receive  them 
to  be  repaired.  Thefe  forts  of  docks  have  generally  ftrong 
flood-gates  to  prevent  the  flux  of  the  tide  from  entering  the 
dock  while  the  (hip  is  under  repair. — There  are  likewife  docks 
of  another  kind,  called  wrt  dads,  where  a  (hip  can  only  be 
cleaned  during  the  recefs  of  the  tide,  or  in  the  Interval  be¬ 
tween  the  time  when  the  tide  leaves  her  a-ground  and  the 
period  when  it  again  reaches  her  by  the  return  of  the  flood. 
The  largefl  and  mod  commodious  docks  in  tin’s  country,  or 
perhaps  in  the  world,  are  thofe  conflruCfed  of  late  years  at 
Liverpool. 

Dock-TAy/t,  certain  magazines  containing  all  forts  of  naval 
(lores  and  timber  for  {hip-building.  In  England,  the  royal 
dock  yards  are  at  Chatham,  Portfmouth,  Plymouth,  Dept¬ 
ford,  Woolwich,  and  Sheernefs.  The  (hips  and  veffels  of  war 
which  belong  to  the  nation,  are  generally  moored  at  thefe  ports 
during  the  time  of  peace  ;  and  fuch  as  want  repairing  are 
taken  into  the  docks,  examined,  and  refitted  for  fervice.  The 
principal  dock-yards  are  governed  by  a  commiflioner,  refident  at 
the  port ;  who  fuperintends  all  the  muflers  of  the  officers,  ar¬ 
tificers,  and  labourers,  employed  in  the  dock-yard  and  ordi¬ 
nary.  He  alfo  controuls  the  payments  therein  ;  examines  the 
accounts  ;  contracts,  and  draws  bills  on  the  navy-office  to  fup- 
ply  the  deficiency  of  (lores  ;  and,  finally,  regulates  whatever 
belongs  to  the  dock-yard,  maintaining  due  order  in  the  re- 
fpedlive  offices.  Thefe  yards  are  generally  fupplied  from  the 
northern  dates  with  hemp,  pitch,  tar,  ivofin,  canvas,  oak- 
plank,  and  feveral  other  articles.  Mails,  particularly  thofe  of 
the  largefl  fize,  are  ufually  imported  from  New-England. 

DOCTOR,  a  perfon  who  has  paffed  all  the  degrees  of  a 
faculty,  and  is  impowered  to  teach  or  pradlife  the  fame :  thus 
we  fay,  dodlor  of  divinity,  dodlor  of  phyfic,  doeftor  of  laws, 
&c.  The  eftablifhment  of  the  doctorate ,  as  now  in  ufe  among 
us,  is  ordinarily  attributed  to  Irncrius,  who  himfelf  drew  up 
the  formulary.  The  firft  ceremony  of  this  kind  was  performed 
at  Bologna,  in  the  perfon  of  Bulgarus,  who  began  to  profefi* 
the  Roman  law,  and  on  that  occafion  was  folemnly  promoted 
to  the  t. loilorate ,  i.  e.  inftalled  juris  utriufque  doctor.  But  the 
cullom  was  foon  transferred  from  the  faculty  of  law  to  that  of 
theology  ;  tire  firll  inftance  whereof  was  given  in  the  univerfity 
of  Paris,  where  Peter  Lombard  and  Gilbert  de  la  Portree, 
the  two  chief  divines  of  thofe  days,  were  created  dodlors  in 
theology,  faerte  theologies  doctor  es.  Spelman  takes  the  title  of 
dodlor  not  to  have  commenced  till  after  the  publication  of 
Lombard’s  Sentences,  about  the  year  1 140  ;  and  affirms,  that 
fuch  as  explained  that  work  to  their  fcholars  were  the  firft 
that  had  the  appellation  of  doctors.  Others  go  much  higher, 
and  hold  Bede  to  have  been  the  firft  dodlor  at  Cambridge,  and 
John  de  Beverley  at  Oxford,  which  latter  died  in  the  year  721. 
But  Spelman  will  not  allow  doftor  to  have  been  the  name  of 
any  title  or  degree'  in  England  till  the  reign  of  king  John, 
about  the  year  1207. 
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To  pafs  do&or  in  divinity  at  Oxford,  the  candidate  muft 
have  been  fo\ir  years  bachelor  of  divinity.  For  doctor  of  laws, 
he  muft  have  been  feven  years  in  the  univerfity  to  commence 
bachelor  of  law ;  five  years  after  which  he  may  be  admitted 
dodlor.  Othervvife,  in  three  years  after  taking  the  degree  of 
mailer  of  arts,  he  may  take  the  degree  of  bachelor  in  law  ;  and 
in  four  years  more,  that  of  LL.D.  which  fame  method  and 
time  are  likewife  required  to  pals  the  degree  of  doftor  in  phy lie. 

At  Cambridge ,  to  take  the  degree  of  doftor  in  divinity,  it 
is  requifite  for  the  candidate  to  have  been  feven  years  bachelor 
of  divinity.  Though  in  feveral  of  the  colleges  the  taking  of 
the  bachelor  of  divinity’s  degree  is  diipenfed  with,  and  they 
may  go  out  per  faltum.  To  commence  dodlor  in  laws,  the 
candidate  mull  have  been  five  years  bachelor  of  law,  or  feven 
years  mailer  of  arts.  To  pafs  dodlor  in  phyfic,  he  mull  have 
been  bachelor  in  phyfic  five  years,  or  feven  years  mailer  of  arts. 
A  dodlor  of  the  civil  law  may  exercife  ecclefiaflical  jurifdiclion, 
though  a  layman,  Hat.  37  Hen.  VIII.  cap.  17.  feci.  4. 

Doctor  of  the  Law,  a  title  of  honour  among  the  Jews. 
The  invelliture,  if  we  may  fo  fay,  of  this  order  was  performed 
by  putting  a  key  and  table-book  in  the  hands ;  which  is 
what  fome  authors  imagine  our  Saviour  had  in  view,  Luke  xi. 
52.  when,  fpeaking  of  the  dodlors  of  the  law,  he  fays,  t(  Wo 
unto  you  doClors  of  the  law,  for  you  have  taken  away  the  key 
of  knowledge :  you  entered  not  in  yourlelves,  and  them  that 
were  entering  you  hindered.” 

Doctor  of  the  Church,  a  title  given  to  certain  of  the  fa¬ 
thers  whole  dodtrincs  and  opinions  have  been  the  moll  general¬ 
ly’-  followed  and  authorifed.  We  ufually  reckon  four  do&ors 
of  the  Greek  church,  and  three  of  the  Latin.  The  liril  are 
St.  Athanafius,  St.  Bafil,  St.  Gregory  Nazianzen,  and  St. 
Chryfollom.  ,  The  latter  are  St.  Jerom,  St.  Augulline,  and 
Gregory  the  Great.  In  the  Roman  breviary  there  is  a  par¬ 
ticular  office  for  the  do&ors.  It  only  differs  from  that  of  the 
confeffors,  by  the  anthem  of  the  Magnificat,  and  the  leffons. 

Doctor,  is  alfo  an  appellation  affixed  to  feveral  fpecific 
epithets,  expreffing  the  merit  of  fome  of  the  fchoolmen  :  thus, 
Alexander  Hales  is  called  the  irrefragable  dodlor  ;  Thomas 
Aquinas,  the  angelic  dodlor ;  _St.  Bonaventure,  the  feraphic 
dotlor  ;  _  John  Duns  Scotus,  the  fubtile  doclor  ;  Raimond 
Lully,  the  illuminated  dodlor ;  Roger  Bacon,  the  admirable 
doclor,  &c. 

Doctor,  A ifacrxaAoe,  in  the  Greek  church,  is  a  particular 
officer,  appointed  to  interpret  part  of  the  feriptures.  He 
who  interprets  the  Gofpels,  is  called  doBor  of  the  Gofpels  ;  he 
who  interprets  St.  Paul’s  Epillles,  doclor  of  the  udpofle  :  he 
who  interprets  the  Plalms,  doctor  of  the  Pfalter. 

Doctor s-Commons.  See  College  of  Civilians. 

DOCUMENT,  in  law’,  fome  written  monument  produced 
in  proof  of  any  thing  afferted. 

DODARTIA,  in  botany  ;  a  genus  of  the  angiofpermia 
order,  belonging  to  the  didynamia  clafs  of  plants ;  and  in  the 
natural  method  ranking  under  the  40th  order,  Pcrfonata.  The 
calyx  is  quinquedentated  ;  the  under  lip  of  the  corolla  twice 
as  long  as  the  upper ;  the  capfule  bilocular  and  globofe. 

DODD  (Dr.  William),  an  unfortunate  Englilh  divine, 
eldeft  fon  of  the  Rev.  William  Dodd,  many  years  vicar  of 
Bourne  in  Lincolnfhire,  was  born  May  29,  1729.  He  was 
fent,  at  the  age  of  j  6,  to  the  univerfity  of  Cambridge ;  and 
admitted,  in  the  year  1745,  a  fizar  of  Clare-Hall.  In  1  749- 
50  he  took  the  degree  of  B.  A.  with  great  honour,  being 
upon  that  occafion  in  the  lift  of  wranglers.  Leaving  the  uni¬ 
verfity,  he  imprudently  married  a  Mil's  Mary'  Perkins  in  1  751, 
was  ordained  a  deacon  the  fame  year,  prieft  in  1753,  and  foon 
became  a  celebrated  and  popular  preacher.  His  firft  prefer¬ 
ment  was  the  ledliyefhip  of  Well  Ham.  In  1754  he  wa3  alfo 
-chofen  le&urer  of  St.  Olave’s,  Hart-Street ;  and  in  1757  took 
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the  degree  of  M.  A.  at  Cambridge.  On  the  eftabliflnnent  of- 
the  Magdalen  Hofpital  in  1758,  he  was  a  ftrenuous  fupporter 
of  that  charity',  and  foon  after  became  preacher  at  the  chapel 
of  it.  By  the  patronage  of  Bilhop  Squire,  he  in  1763  ob¬ 
tained  a  prebend  of  Brecon,  and,  by'  the  intereft  of  fome  city- 
friends,  procured  himfelf  to  be  appointed  one  of  the  king’s- 
chaplains  ;  foon  after  which,  he  had  the  education  of  the  pre- 
fent  earl  of  Chefterfield  committed  to  his  care.  In  1766  he 
went  to  Cambridge,  and  took  the  degree  of  LL.  D.  At  this 
period,  the  eftimation  in  which  he  was  held  by  the  world  was- 
fufficient  to  give  him  expectations  of  preferment,  and  hopes 
of  riches  and  honours;  and  thefe  he  might  probably  have  ac¬ 
quired,  had  he  poffeffed  a  common  portion  of  prudence  and. 
diferetion.  But,  impatient  of  his  fituation,  and  eager  for 
advancement,  he  ralhly  fell  upon  means  which  in  the  end  were 
the  occafion  of  his  ruin.  On  the  living  of  St.  George,  Ha- 
nover-Square,  becoming  vacant,  he  wrote  an  anonymous- let¬ 
ter  to  the  lord  chancellor’s  lady,  offering  3000  guineas  if  by 
her  affiftance  he  was  promoted  to  it.  This  being  traced  to 
him,  complaint  was  immediately  made  to  the  king,  and  Dr. 
Dodd  was  difmiffed  with  difgrace  from  his  office  of  chaplain. 
From  this  period  he  lived  negle&ed,  if  not  defpifed  p  and  his 
extravagance  {lift  continuing,  he  became  involved  in  difficulties, 
which  tempted  him  to  forge  a  bond  from  his  late  pupil  lord 
Chefterfield,  Feb.  4.  1777,  for  4200I.,  which  he  adlually  re¬ 
ceived  :  but  being  detected,  he  was  tried  at  the  Old  Bailey, 
found  guilty’,  and  received  fentence  of  death ;  and,  in  fpite 
of  every  application  for  mercy',  was  executed  at  Tyburn,  June 
27,  1777*  Dr.  Doddw'asa  yohiminous  writer,  and  poffeffed 
confiderable  abilities,  with  little  judgment  and  much  vanity. 
An  accurate  lift  of  his  various  writings  is  prefixed  to  his 
“  Thoughts  in  Prifon,”  ed.  1781. 

DODDER,  in  botany.  See  Cuscuta. 

DODDRIDGE  (Philip),  D.  D.  an  eminent  prefoyterian 
minifter,  was  the  fon  of  Daniel  Doddridge  an  oil-man  in  Lon¬ 
don,  where  he  was  born  on  the  26th  of  June  1702  ;  and  hav¬ 
ing  completed  the  ftudy  of  the  claffics  in  feveral  fchools,  was, 
in  1719,  placed  under  the  tuition  of  the  reverend  Mr.  John 
Jennings,  who  kept  an  academy  at  Kilvvorth  in  Leicefterihire. 
He  was  firft  fettled'as  a  minifter  at  Kil worth,  where  he  preach¬ 
ed  to  a  fmall  congregation  in  an  obfeure  village  :  but,  on  Mr. 
Jennings’s  death,  fucceeded  to  the  care  of  his  academy ;  and 
foon  after  was  chofen  minifter  of  a  large  congregation  of  Dif- 
fenters  at  Northampton,  whither  he  removed  his  academy,, 
and  where  the  number  of  his  pupils  increafed.  He  inllru&ed 
his  pupils  with  the  freedom  and  tendernefs  of  a  father ;  and 
never  expedted  nor  defired  that  they  (hould  blindly  follow  his 
fentiments,  but  encouraged  them  to  judge  for  themfclves.  He 
checked  any  appearance  of  bigotry  and  uncharitablenefs,  and 
endeavoured  to  cure  them  by  Ihowing  what  might  be  faid  in 
defence  of  thofe  principles  they  difliked.  He  died  at  Lifbon, 
whither  he  went  for  the  recovery  pf  his  health ;  and  his  re¬ 
mains  were  interred  in  the  burying  ground  belonging  to  the 
Britilh  faftory  there,  and  a  handfome  monument  was  credted 
to  his  memory'  in  the  meeting-houfe  at  Northampton,  at  the 
expence  of  the  congregation,  on  which  is  an  epitaph  written 
by  Gilbert  Weft,  Efq.  He  wrote,  1.  Free  Thoughts  on  the 
moft  probable  Means  of  reviving  the  Diffenting  Intereft.  2. 
The  Life  of  Colonel  James  Gardiner.  3.  Sermons  on  the 
Education  of  Children.  4.  The  Rife  and  Progrefs  of  Reli¬ 
gion  in  the  Soul.  5.  The  Family  Expofitor,  in  6  vols  4(0, 
&c.  And  fince  the  author’s  death,  a  volume  of  his  Hymns 
have  been  publifhed,  and  his  Theological  LeClures.  Several 
of  his  works  have  been  tranflated  into  Dutch,  German,  and 
French. 

DODECAGON,  in  geometry,  a  regular  polygon  confiit-- 
ing  of  twelve  equal  Tides  and  angles. 
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DODECAHEDRON,  in  geometry,  one  of  the  platonic 
bodies,  or  regular  folids,  contained  under  twelve  equal  and  re¬ 
gular  pentagons. 

DODECANDRIA,  from  ouhx.a.t'welve,  and  atr.f  a  man,  the 
name  of  the  nth  clafs  in  Linnasus’s  fexual  fyftem,  con  fitting 
of  plants  with  hermaphrodite  flowers,  that,  according  to  the 
title,  have  twelve  ftamina  or  male  organs.  This  clafs,  how¬ 
ever,  is  not  limited  with  refpedt  to  the  number  of  ftamina. 
Many  genera  have  fixteen,  eighteen,  and  even  nineteen  ftamina; 
the  effential  character  feems  to  be,  that,  in  the  clafs  in  queftion, 
the  ftamina,  however  numerous,  are  inferted  into  the  receptacle: 
whereas  in  the  next  clafs,  icofandria,  which  is  as  little  deter¬ 
mined  in  point  of  number  as  the  prefent,  they  are  attached 
to  the  intide  of  the  calyx  or  flower-cup.  The  orders  in  this 
clafs,  which  are  fix,  are  founded  upon  the  number  of  the  ftyles, 
or  female  organs.  Afarabacca,  mangoftan,  ftorax,  purple  Ioofe- 
ftrife,  wild  Syrian  rue,  and  purflanc,  have  only  one  ftyle  ;  agri¬ 
mony  and  heliocarpus  have  two ;  burning  thorny  plant,  and 
baftard  rocket,  three  ;  glinus,  five  ;  illicium ,  eight ;  and  houfe- 
Itek,  twelve. 

DODECAS,  in  botany,  a  genus  of  the  trigynia  order,  be¬ 
longing  to  the  dodecandria  clafs  of  plants.  The  calyx  is  half 
quadrifid,  having  the  corolla  above ;  the  corolla  qninquefid  : 
the  capfule  unilocular,  conjoined  with  the  calyx. 

DODECATHEON,  in  botany,  a  genus  of  the  monogy- 
nia  order,  belonging  to  the  pentandria  clafs  of  plants  ;  and  in 
t*he  natural  method  ranking  under  the  21ft  order,  Precite.  The 
corolla  is  verticillated  and  reflexed  ;  the  ftamina  placed  in  the 
tube  ;  the  capfule  unilocular  and  oblong. 

DODO,  in  ornithology.  See  Didus. 

DODONA,  a  town  of  Thefprotia  in  Epirus,  or  (according 
to  others)  in  Theffaly.  There  was  in  its  neighbourhood  a  ce¬ 
lebrated  oracle  of  Jupiter.  The  town  and  temple  of  the  god 
were  firft  built  by  Deucalion,  after  the  universal  deluge.  It 
was  fuppofed  to  be  the  moll  ancient  oracle  of  all  Greece  ; 
and,  according  to  the  traditions  of  the  Egyptians  mentioned 
by  Herodotus,  it  was  founded  by  a  dove.  The  extenfive 
grove  which  furrounded  Jupiter’s  temple  was  endowed  with 
the  gift  of  prophecy  ;  and  oracles  were  frequently  delivered 
by  the  facred  oaks  and  the  doves  which  inhabited  the  place. 
This  fabulous  tradition  of  the  oracular  power  of  the  doves  is 
explained  by  Herodotus,  who  obferves  that  fome  Phenicians 
carried  away  two  prielteffes  from  Egypt,  one  of  whom  went 
to  fix  her  rclidence  at  Dodona,  where  the  oracle  was  eftablifh- 
ed.  The  oracles,  moft  probably,  were  delivered  by  the  priefts, 
who  artfully  concealed  themfelves  behind  the  oaks,  and  gave 
occafion  to  the  fuperftitious  multitude  to  believe,  that  the  trees 
were  endowed  with  the  power  of  prophecy.  The  oracles  of 
Dodona  were,  however,  generally  delivered  by  women. 

DODON./EA,  in  botany,  a  genus  of  the  monogynia  order 
belonging  to  the  odtandria  clafs  of  plants.  The  calyx  is  tetra- 
phylious ;  there  is  no  corolla  ;  the  capfule  trilocular  and  in¬ 
flated  ;  the  feeds  twofold. 

DODONIAN,  Dodonaus,  in  antiquity,  an  epithet  given  to 
Jupiter,  becaufc  he  was  worfhipped  in  a  temple  built  in  the  fo- 
reft  of  Dodona,  where  was  the  moft  famous,  and,  it  is  faid,  the 
moft  ancient,  oracle  of  all  Greece.  See  Dodona. 

DODONIDES,  the  priefteffes  who  gave  oracles  in  the 
temple  of  Jupiter  in  Dodona.  According  to  fome  traditions 
the  temple  was  originally  inhabited  by  feven  daughters  of  Atlas, 
who  nurfed  Bacchus.  Their  names  were  Ambrofia,  Eudora, 
Pafithoe,  Pytho,  Plexaure,  Coronis,  Tythe  or  Tyche.  In  the 
later  ages  the  oracles  were  always  delivered  by  three  old  wo¬ 
men  ;  which  cuflom  was  firft  etlabhlhed  when  Jupiter  enjoyed 
the  company  of  Dione,  whom  he  permitted  to  receive  di 
A-inc  honours  in  his  temple  at  Dodona.  The  Boeotians 
were  the  only  people  of  Greece  whp  received  their  oracles 
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at  Dodona  from  men,  for  reafons  which  Strabo,  1.  9.  fully 
explains. 

DODRANS,  in  antiquity,  three-fourths  of  the  as.  See 
the  article  As. 

DODSLEY  (Robert),  an  eminent  bookfeller,  and  Inge¬ 
nious  writer,  born  at  Mansfield  in  Nottinghamshire  in  the  year 
1703.  He  was  not  indebted  to  education  for  his  literary  fame, 
being  originally  a  livery  fervant  ;  but  his  natural  genius,  and 
early  paffron  for  reading,  foon  elevated  him  to  a  fuperior  Ra¬ 
tion.  He  wrote  an  elegant  little  fatirica!  farce  called  The  Toy 
Jhop,  which  was  acted  with  applaufe  in  1735,  and  which  recom¬ 
mended  him  to  the  patronage  of  Mr.  Pope.  The  following 
year  he  produced  the  King  and  Miller  of  Mansfield.  The  pro¬ 
fits  of  thefe  two  farces  enabled  him  to  commence  bookfeller,  and 
his  own  merit  procured  him  eminence  in  that  profeffion.  He 
wrote  fome  other  dramatic  pieces,  and  published  a  collection  of 
his  works  in  one  vol.  8vo,  under  the  model!  title  of  Trifles  ; 
which  was  followed  by  Public  Virtue,  a  poem  in  4to.  Betide 
what  he  wrote  himfelf,  the  public  were  obliged  to  him  for  ex¬ 
erting  his  judgment  in  the  way  of  his  bufinefs  ;  he  having  col¬ 
lected  feveral  volumes  of  well  chofen  Mifcellaneous  Poems  and 
Fugitive  Pieces,  whofe  brevity  would  elfe  have  endangered 
their  being  totally  loft  to  pofterity.  He  died  in  1764. 

DODWELD  (Henry),  a  very  learned  controverfial  writer, 
born  at  Dublin  in  1641,  but  of  English  extraction.  He 
wrote  an  incredible  number  of  traCts  :  but  his  fervices  were 
fo  little  acknowledged,  that  bifhop  Burnet  and  others  accufe 
him  of  doing  more  hurt  than  good  to  the  caufe  of  Chrif- 
tianity,  by  his  indifereet  love  of  paradoxes  and  novelties,  and 
thus  expofing  himfelf  to  the  feoffs  of  unbelievers.  His  pam¬ 
phlet  on  the  immortality  of  the  foul  gave  rife  to  the  well  known 
coutroverfy  Between  Mr.  Collins  and  Dr.  Clark  on  that  fubjeCt. 
He  died  in  1711. 

DOESBURG,  a  town  of  the  united  provinces,  in  the 
county  of  Zutphen  and  province  of  Guelderland.  It  is  fmall, 
but  well  peopled,  and  very  ilrong  both  by  art  and  nature,  hav¬ 
ing  the  river  Yffel  on  one  fide,  and  a  morafs  on  the  other,  and 
is  only  to  be  approached  by  a  narrow  neck  of  land.  E.  long. 
5-  N.  lat.  52.3. 

DOG,  in  zoology,  a  well  known  animal,  remarkable  for 
its  natural  docility,  fidelity,  and  affeCtion  for  its  mailer ; 
which  qualities  mankind  are  careful  to  improve  for  their  own 
advantage.  Thefe  ufeful  creatures  guard  our  houfes,  gardens, 
and  cattle,  with  fpirit  and  vigilance.  By  their  help  we  are 
enabled  to  take  not  only  bealts,  but  birds  ;  and  to  purfue  game 
both  over  land  and  through  the  waters.  In  fome  northern 
countries,  they  ferve  to  draw  fledges,  and  are  alio  employed  to 
carry  burdens.  In  feveral  parts  of  Africa,  China,  and  by  the 
Weft  Indian  negroes,  dogs  are  eaten,  and  accounted  excellent 
food.  Nay,  we  have  the  teftimony  of  Mr.  Foriter,  that  dog’s 
flefti,  in  talle,  exaCtly  refembles  mutton.  Dogs  were  alfo  ufed 
as  food  by  the  Romans,  and  long  before  them  by  the  Greeks, 
as  we  learn  from  feveral  treatifes  of  Hippocrates.  In  the  pre¬ 
fent  times,  their  {kins,  and  even  their  hair,  are  found  of  conli- 
derable  life,  and  form  an  article  of  commerce.  With  regard  to 
the  qualities  of  dogs,  thofe  bred  in  the  ifland  of  Britain  are 
juftly  reckoned  fuperior  to  the  dogs  bred  in  any  other  country. 
The  fiviftnefs  of  the  greyhound  is  amazing :  as  are  alfo  the 
fteadinefs  and  perfeverance  of  other  hounds  and  beaqles ;  the 
boldnefs  of  terriers  in  unearthing  foxes,  &c. ;  the  fagacity  of 
pointers  and  fetting  dogs,  who  are  taught  a  language  by  figns 
as  intelligible  to  fportfmen  as  fpeech  ;  and  the  invincible  fpirit 
of  a  bull  dog,  which  can  be  quelled  only  by  death. — All  the 
nations  in  Europe  not  only  do  juftice  to  the  fuperior  qualities 
of  the  Britilh  dogs,  but  adopt  our  terms  and  names,  and  confi- 
der  them  as  valuable  prefents. — It  is  remarkable,  however,  that 
almolt  every  kind  of  Britilh  dog  degenerate*  in  foreign  coun- 
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tries  ;  nor  is  it  poffible  to  prevent  this  degeneracy  by  any  art 
whatever. 

Dogs  are  liable  to  many  difeafes  ;  the  moll  dreadful  of  which, 
not  only  as  it  affedts  the  animal  himfelf,  but  as  it  endangers  the 
fafety  of  man  and  other  animals,  is  that  which  we  ufually  call 
canine  madnefs,  though  the  dileafe  is  liable  to  be  produced  in 
fome  other  quadrupeds  as  well  as  the  dog.  The  fymptoms  of 
approaching  madnefs  are  many,  and  eaftly  difcerned.  When  a 
dog  fecludes  himfelf  contrary  to  his  former  ufe,  becomes  me¬ 
lancholy  or  droops  his  head,  forbears  eating,  and  as  he  runs 
fnatches  at  every  thing  ;  if  he  often  looks  upwards,  and  his 
hern  at  his  fetting  on  be  a  little  erect,  and  the  reft  hanging 
down  ;  if  his  eyes  be  red,  his  breath  ftrong,  his  voice  hoarfe, 
and  he  drivels  and  foams  at  the  mouth  ;  we  may  be  allured  he 
has  this  diftemper.  The  bite  of  the  animal  in  this  ftate  is  cer¬ 
tainly  fatal,  unlefs  the  piece  bitten  be  fairly  and  entirely  cut  out. 
Experience  has  repeatedly  Ihewn,  that  no  medicine,  wafh,  or 
other  1  emedy,  though  many  have  been  (wickedly,  we  think) 
recommended  as  infallible,  ought  to  be  truiled  to  in  any  injlance. 

As  to  the  practice  of  s worming  dogs  as  a  preventative  of 
madnefs,  it  is  ridiculous.  For  the  natural  hiftory  of  the  Dog, 
fee  Can  is. 

DoG-Zhw.  See  Canicula. 

Dog-/7/2>,  in  ichthyology.  See  Squalus. 

Dogs -Bane.  See  Apocynum. 

Do  G-lVoodTree.  SeePisciDiA. 

DOCE,  the  chief  magiftrate  in  the  republics  of  Venice  and 
Genoa.  The  word  properly  iignifies  duke,  being  formed  from 
the  Latin  dux  ;  as  dogate,  and  dngado,  from  ducatus  “  duchy.” 
The  dogate,  or  office  and  dignity  of  doge,  is  eledlive  :  at 
Venice,  the  doge  is  eledled  for  life  ;  at  Genoa,  only  for 
two  years:  he  is  addrelfed  under  the  title  of  S.-reniy,  which 
among  the  Venetians  is  fuperior  to  that  of  highnefs. 

The  doge  of  Venice,  however,  is  no  more  than  the  ffiadow 
of  a  prince  ;  all  the  authority  being  referred  to  the  republic. 
Anciently  indeed  the  doges  were  fovereigns  ;  but  at  prefen t  all 
the  prerogatives  annexed  to  the  quality  of  doge,  are  thefe  :  Fie 
gives  audience  to  ambaffadors  ;  but  does  not  give  them  any 
anfvver  from  himfelf,  in  matters  of  any  importance  ;  only  he  is 
allowed  to  anfwer  according  to  his  own  pleafure,  to  the  compli¬ 
ments  they  make  to  the  iigniory  ;  fuch  an  fevers  being  of  no 
confequence.  The  doge,  as  being  firft  magiftrate,  prefides  in 
all  the  councils  ;  and  the  credentials  which  the  fenate  furniffies 
its  minifters  in  foreign  courts,  arc  written  in  his  name.  He 
does  not  fign  them,  however  ;  but  a  fecretary  of  ftate  figns 
them,  and  Teals  them  with  the  arms  of  the  republic.  The  am- 
baffadors  diredt  their  difpatches  to  the  doge  ;  and  yet  he  mult 
not  open  them  but  in  prefence  of  the  counfellors.  The 
money  is  ftruck  in  the  doge’s  name,  but  not  with  his  ftamp  or 
arms.  All  the  magiftrates  rife,  and  falute  the  doge  when  he 
comes  into  council ;  and  the  doge  rifes  to  none  but  foreign 
ambaffadors.  The  doge  nominates  to  all  the  benefices  in  the 
church  of  St.  Mark  ;  he  is  protedtor  of  the  monaftery  delle 
Virgine  ;  and  bellows  certain  petty  offices  of  tifhers  of  the  houfe- 
hold,  called  Commanders  of  the  Palace.  His  family  is  not  under 
jurifdiction  of  the  mailer  of  the  ceremonies  ;  and  his  children 
may  have  ilaffoffieers,  and  gondoliers  in  livery.  His  gran¬ 
deur,  at  the  fame  time,  is  tempered  with  a  variety  of  circum- 
llances  which  render  it  burdenl'ome. 

The  children  and  brothers  of  the  doge  are  excluded  from  all 
the  chief  offices  of  ftate.  They  cannot  receive  any  benefice 
from  the  court  of  Rome  ;  but  may  accept  of  the  cardinalate, 
that  being  no  benefice,  nor  including  any  jurifdidlion.  The 
doge  mull  not  divert;  himfelf  of  his  dignity  at  pleafure  ;  and 
after  his  death,  his  conduct  is  examined  by  three  inquifitors  and 
five  correctors,  who  lift,  it  with  great  feverity. 

DOGGER,  a  Dutch  hilling  yeficl  navigated  in  the  Ger¬ 


man  Ocean.  It  is  generally  employed  in  the  herring  fifliery  ; 
being  equipped  with  two  malls,  viz.  a  main  malt  and  a  mizen- 
maft,  and  fomewhat  refembling  a  ketch. 

DOGGERS,  in  the  Englilh  alum  works,  a  name  given  by 
the  workmen  to  a  fort  of  Hone  found  in  the  fame  mines  with 
the  true  alum  rock,  and  containing  fome  alum,  though  not 
near  fo  much  as  the  right  kind.  The  county  of  York,  which 
abounds  greatly  with  the  true  alum  rock,  affords  alfo  a  very 
coniiderable  quantity  of  thefe  doggers  ;  and  in  fome  places 
they  approach  fo  much  to  the  nature  of  the  true  rock,  that  they 
are.  wrought  to  advantage. 

DOGMA,  a  principle,  maxim,  tenet,  or  fettled  opinion, 
particularly  with  regard  to  matters  of  faith  and  philofophy. 

DOGMATICAL,  fomething  belonging  to  a  dodtrine  or 
opinion.  A  dogmatical  philofophcr  is  one  who  afferts  things 
pofitively  ;  in  oppofition  to  a  fceptic,  who  doubts  of  every 
thing. 

DOGMATISTS,  a  fedl  of  ancient  phyficians,  of  which 
Hippocrates  was  the  firil  founder.  They  are  alfo  called  logici, 
“  logicians,”  from  their  ufing  the  rules  of  logic  in  fubjedts  of 
their  profeffiou.  They  laid  down  definitions  and  divifions  ;  re¬ 
ducing  difeafes  to  certain  genera,  and  thofe  genera  to  fpecies, 
and  furnilhing  remedies  for  them  all ;  fuppoling  principles, 
drawing  coticlufions,  and  applying  thofe  principles  and  conclu- 
fions  to  particular  difeafes  under  confideration  :  in  which  fenfe, 
the  dogmarifts  Hand  contradiftinguifhed  from  empirics  and  me- 
thodills.  They  rejedl  all  medicinal  virtues  that  they  think  not 
reducible  to  manifell  qualities:  but  Galen  has  long  ago  obferved 
of  fuch  men,  that  they  mull  either  deny  plain  matter  of  fact, 
or  affign  but  very  poor  reafons  and  caufes  for  many  effedls  they 
pretend  to  explain. 

DOLCE  (Carlo,  or  Carlino),  a  celebrated  hiftory  and  por¬ 
trait  painter,  was  born  at  Florence  in  1(5x6,  and  was  the  difciple 
oi  Vignali.  This  great  mailer  was  particularly  fond  of  reprefent- 
ing  pious  lubjedls,  though  he  fometimes  painted  portraits;  and 
his  works  are  eafily  diltinguiffied  by  the  peculiar  delicacy  with 
which  he  perfected  all  his  compofiticns,  by  a  pleafing  tint  of 
colour-,  and  by  a  judicious  management  of  the  cilia ro-feuro. 
His  performance  was  remarkably  flow  ;  and  it  is  reported  that 
his  brain  was  fatally  afftcled  by  feeing  Luca  Jordana  difpatch 
more  bufinefs  in  four  or  five  ]rours  than  lie  could  have  done  in 
as  many  months.  He  died  in  1686. 

DOLE,  in  the  Saxon  and  Britiffi  tongue,  fignified  a  part  or 
portion,  moll  commonly  of  a  meadow,  where  feveral  had  ffiares. 
It  alfo  ftill  fignifies  a  diftribution  or  dealing  of  alms,  or  a  libe¬ 
ral  gift  made  by  a  great  man  to  the  people. 

DOLICHOS,  iu  botany,  a  genus  of  the  decandria  order, 
belonging  to  the  diadelphia  clafa  of  plants  ;  and  in  the  natural 
method  ranking  under  the  3 2d  order,  Pafilionacex.  The  balls 
of  the  vexillu  u  has  two  callous  knobs,  oblong,  parallel,  and 
compreffing  the  alse  below.  There  are  25  fpecies,  the  moll  re¬ 
markable  of  which  are:  1.  The  lablab,  with  a  winding  ft. ilk, 
is  a  native  of  warm  climates,  where  it  is  frequently  cultivated 
for  the  table.  Mr.  Haffelquift  informs  us,  that  it  is  cultivated 
in  the  Egyptian  gardens,  but  is  not  a  native  of  that  country. 
The  Egyptians  make  pleafant  arbours  with  it  in'  their  houfes 
and  gardens,  by  fupporting  the  item  and  leading  it  where  they 
think  proper.  They  not  only  fupport  it  with  flicks  and  wood, 
but  tie  it  with  cords,  by  which  means  the  leaves  form  an  ex¬ 
cellent  covering,  and  afford  an  agreeable  fliade  in  fultry  wea¬ 
ther.  2. The  foja,  a  native  of  Japan,  where  it  is  termed  daidfu  ; 
and,  from  its  excellence,  mame  ;  that  is,  “  the  legumen  or  pod,” 
by  way  of  eminence.  It  grows  with  an  erect,  (lender,  and  hairy 
(lalk,  to  the  height  of  about  four  feet.  The  leaves  are  like  thofe 
of  the  garden  kidney-bean.  The  flowers  are  of  a  blueilh  white, 
and  produced  from  the  bofotn  of  the  leaves,  and  fucceeded  bv 
briflly  hanging  pods  refembling  thofe  of  the  yellow  lupine, 
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which  commonly  contain  two,  fometiitics  three,  large  white 
feeds.  There  is  a  variety  of  this  kind,  with  a  fmall  black  fruit, 
which  was  once  employed  in  medicine.  Kempfer  affirms,  that 
the  feeds  of  this  give  relief  in  the  afthma.  This  legurnen  is 
doubly  ujfeful  in  the  Japanefe  kitchens.  It  ferves  for  the  pre¬ 
paration  of  a  fubdance  named  info,  that  is  ufed  as  butter  ;  and 
likewife  a  pickle  celebrated  among  them,  and  frequent  alfo  at 
our  own  tables,  under  the  name  of fo'oju  or  foy.  To  make  the 
firit,  they  take  a  meafure  of  the  beans  produced  by  the  plant : 
after  boiling  them  to  a  proper  degree  of  foftnefs,  they  beat 
them  into  a  foftifli  pade  ;  incorporating  with  it  a  large  quanti¬ 
ty  of  common  fait.  They  then  add  a  certain  preparation  of 
rice  named  koos ;  and  having  formed  the  whole  into  a  mat's,  re¬ 
move  it  into  a  wooden  veil'd,  and  in  about  two  months  it  is  fit 
for  ufe.  The  koos  gives  it  a  grateful  taite  ;  and  the  preparing 
of  it,  like  the  polenta  of  the  Germans,  requires  fome  expe¬ 
rience.  To  make  fooju  or  foy,  they  take  equal  quantities  of 
the  fame  beans  boiled,  and  of  muggi,  that  is,  barley  or 
wheat  roughly  ground  ;  and  of  common  fait.  Having  pro¬ 
perly  mixed  the  beans  with  the  pounded  coni,  they  keep  it  co¬ 
vered  in  a  warm  place,  in  ordeh  to  ferment  ;  then  putting  the 
mafs  into  a  pot, they  cover  it  with  thefalt, pouring  over  the  whole 
two  meafures  and  a  half  of  water.  This  they  frequently  ilir 
for  two  or  three  months,  at  the  end  of  which  time,  they  fil¬ 
trate  and  exprefs  the  mafs,  and  preferve  the  liquor  in  wooden 
veffels.  The  older  it  is,  the  better  and  the  clearer:  and  if 
made  of  wheat,  it  is  the  blacker.  3.  The  prurient,  or  cow- 
itch,  is  alfo  a  native  of  warm  climates.  It  has  a  fibrous  root, 
and  an  herbaceous  climbing  ilalk,  which  is  naked,  dividing  into 
a  great  number  of  branches  ;  and  rifes  to  a  great  height  when 
properly  fupported.  The  leaves  are  alternate  and  trilobate, 
rifing  from  the  dem  and  branches  about  12  inches  dillant  from 
each  other.  The  footitalk  is  cylindrical,  from  6  to  1  4  inches 
long.  From  the  axilla  of  the  leaf  defeends  a  pendulous  foli- 
tary  fpike,  from  6  to  14  inches  long,  covered  with  long  blood- 
coloured  papilionaceous  flowers,  rifrrig  by  threes  in  a  double  al¬ 
ternate  manner  from  fmall  flefhy  protuberances,  each  of  which 
Is  a  fhort  pedunculus  of  three  flowers.  Thefc  are  lucceeded  by 
leguminous,  coriaceous  pods,  four  or  five  inches  long,  crooked 
like  an  Italic  f ;  denfely  covered  with  (harp  hairs,  which  pene¬ 
trate  the  (kin,  and  caufe  great  itching.  This  will  grow  in  any 
foil  in  thofe  countries  where  it  is  a  native  :  but  it  is  generally 
eradicated  from  all  cultivated  grounds  ;  becaufe  the  hairs  from 
the  pods  fly  with  the  winds,  and  torment  every  animal  they 
happen  to  touch.  If  it  was  not  for  this  mifehievous  quality, 
the  beauty  of  its  flowers  would  intitle  it  to  a  place  in  the  bell 
gardens.  It  flowers  in  the  cool  months,  from  September  to 
March,  according  to  the  fituation.. — The  fpiculx,  or  (harp 
hairs,  of  this  plant,  have  been  long  ufed  in  South  America  in 
cafes  of  worms  ;  and  have  of  late  been  frequently,  and,  as  fome 
writers  have  faid,  fuccefsfully  employed  in  Britain  for  the  like 
purpofe.  The  fpiculaa  of  one  pod  mixed  with  fyrup  or 
rnelafTes,  and  taken  in  the  morning  fading,  is  a  dofe  for  an 
adult. 

DOLLAR,  or  Dai.ler,  a  filver  coin,  nearly  of  the  value 
of  the  Spanifh  piece  of  eight  or  French  crown.  Dollars  are 
coined  in  different  parts  of  Germany  and  Holland  ;  and  have 
their  diminutions,  as  femi-dollars,  quarter  dollars,  <S;c.  See 
Money- TV'/e.  They  are  not  all  of  the  fame  finenefs  nor 
weight.  •  The  Dutch  dollars  arc  the  moil  frequent.  In  the 
Levant  they  are  called  afluini,  from  the  impreffion  of  a  lion 
which  they  bear. 

DOLPHIN,  in  ichthyology.  .See  Delphinus. 

Dolphin  of  /he  Mhfl,  a  peculiar  kind  of  wreath,  formed  of 
plaited  cordage,  to  be  fadened  occafionally  round  the  mads,  as 
a  fupport  to  the  puddening,  whofe  ufe  is  to  fudain  the  weight 
of  the  fore  and  main  vards  in  cafe  the  rigging  or  chains  bv 
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which  thofe  yards  are  fufpended  flrould  be  (hot  away  in  the 
time  of  battle  ;  a  circumdance  which  might  render  their  fails 
ufelefs  at  a  feafon  when  their  afiidance  is  extremely  neceffary. 
See  the  article  Puddening. 

DOM,  or  Don,  a  title  of  honour  invented  and  chiefly  ufed 
by  the  Spaniards,  dignifying-  fir  or  lord.  This  title,  it  feem3, 
was  fird  given  to  Pelayo,  in  the  beginning  of  the  eighth  cen¬ 
tury.  In  Portugal  no  perfon  can  affume  the  title  of  don  with¬ 
out  the  permiflion  of  the  king,  fince  it  is  looked  upon  as  a 
mark  of  honour  and  nobility.  In  France  it  was  fometimes  ufed 
among  the  religious.  It  is  an  abridgment  of  domnus ,  front 
dominus . 

Dom  and  Som,  in  old  charters,  fignifies  full  property  and 
jurifdiftion. 

DOMAIN,  the  inheritance,  edate,  or  poffcffion  of  any  one. 
See  Demesne. 

DOMAT  (John),  a  celebrafed  French  lawyer,  born  in 
1625,  who  observing  the  confufcd  date  of  the  laws,  digeded 
them  in  4V0I3.  410,  under  the  title  of  “  The  Civil  Laws  in  their 
natural  order  for  which  undertaking  Louis  XIV.  fettled  ott 
him  a  penfion  of  2000  livres.  Domat  was  intimate  with  the 
famous  Pafcal,  who  left  him  his  private  papers  at  his  death  ; 
he  himfelf  died  in  169 fi. 

DOMF,  in  architecture,  a  fphencaT*  roof,  or  a  roof  of  a 
fpherical  form,  raffed  over  the  middle  of  a  building,  as  a 
church,  hall,  pavilion,  vdlibule,  itair-cafe,  & c.  by  way  of 
crowning.  The  woid  d.  me  is  Conned  from  the  barbarous 
Latin,  doma ,  which  fignified  a  roof,  or  open  porch  ;  as  is  ob- 
ferved  by  Papias.  It  is  frequent  in  the  corrupt  Latin  authors, 
who  borrowed  it  from  the  Greeks,  among  whom  trulhis,  or 
trulhmi,  is  a  common  name  for  any  round  building  ;  fuch  as 
the  p&lace  of  Condantinople,  wherein  was  held  the  council 
there  called  in  trulla.  Domes  are  the  fame  with  what  the 
Italians  call  cuppolas  ;  and  we  frequently  cupolas  :  the  Latins, 
according  to  Vitruvius,  tho/i.  They  are  ufually  made  round  ; 
though  we  have  indances  of  fquare  ones  ;  as  thofe  of  the 
Louvre  ;  and  others  that  are  polygons,  as  that  of  the  Jefuits 
church  in  the  Rue  St.  Antoine  at  Paris.  '1  hey  have  ufually 
columns  ranged  around  their  outfides,  both  by  way  of  orna¬ 
ment,  and  to  fupport  the  vault.  In  plate  26  of  vol.  i.  we  have 
given  the  plan  and  elevation  of  a  circular  dome  condrudted 
without  centering. 

The  fird  courfe  confids  of  the  Hones  marked  1,  1,  of  different 
fizes  (the  large  ones  exactly  twice  the  height  of  the  fmall 
ones),  placed  alternately,  and  forming  intervals  to  receive  the 
ffones  marked  2,  which  rife  half  their  height  above  the  large 
ones  of  the  fird  courfe,  and  leave  alternate  intervals  as  before 
for  thofe  marked  3  :  the  other  courfes  are  continued  in  the  fame 
manner,  according  to  the  order  of  the  figures,  to  the  top.  It 
is  evident  from  the  converging  or  wedge-like  form  of  the  in¬ 
tervals,  that  the  dones  they  receive  can  only  be  inferted  from 
the  outiide,  and  cannot  fall  through  ;  therefore  the  whole 
dome  may  be  built  without  centering  or  temporary  fupport. 
To  break  the  upright  joints,  the  dones  may  be  cut  of  the  form 
as^at  A,  and  thofe  marked  16,  17,  &c.  near  the  key-done, 
may  be  enlarged,  as  at  B. 

Dome,  in  chemidry,  the  upper  part  of  a  furnace,  particu¬ 
larly  that  of  a  portable  kind.  It  has  the  figure  of  a  hollow 
hemifphere  or  fmall  dome.  Its  ufe  is  to  form  a  fpace  in  the 
upper  part  of  the  furnace,  the  air  of  which  is  continually  ex¬ 
pelled  by  the  fire  :  hence  the  current  of  air  is  confiderably  in- 
creafed,  being  obliged  to  enter  by  the  afh-hole,  and  to  p-.fs 
through  the  fire,  to  fupply  the  place  of  the  air  driven  from  the 
dome.  The  form  of  this  piece  renders  it  proper  to  reflet!  or 
reverberate  a  part  of  the  flame  upon  the  fubdances  in  the  fur¬ 
nace,  which  has  occafioncd  this  kind  of  furnace  to  be  called  a 
reverberating  one.  See  Furnace. 
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Dome,  or  Doom,  fignifies  judgment,  fentence,  or  decree.  The 
homagers  oath  in  the  black  book  of  Hereford  ends  thus  :  “  So 
help  me  God  at  his  holy  dome,  and  by  my  trowthe.” 

DOMENICHINO,  a  famous  Italian  painter,  born  of  a 
good  family  at  Bologna  in  x  581.  He  was  at  fir  ft  a  difciple  of 
Calvert  the  Fleming,  but  foon  quitted  his  fcliool  for  that  of 
the  Caraccis.  He  always  applied  himfelf  to  his  work  with 
much  ftudy  and  thoughtfulnefs  ;  and  never  offered  to  touch  his 
pencil  hut  when  he  found  a  proper  kind  of  enthufiafm  upon 
him.  His  great  fkill  in  architecture  alfo  procured  him  the  ap¬ 
pointment  of  chief  architedl  of  the  apoftolical  palace  from 
Pope  Gregory  XV'.  ;  nor  was  he  without  a  theoretical  know¬ 
ledge  in  mafic.  He  died  in  1641. 

DOMESDAY,  or  doomsday,  Book,  a  moil  ancient  re¬ 
cord,  made  in  the  time  of  William  I.  furnamed  the  Conqueror, 
and  containing  a  furvey  of  all  the  lands  of  England.  It  con- 
lifts  of  two  volumes,  a  greater  and  a  lefs.  The  firft  is  a  large 
folio,  written  on  382  double  pages  of  vellum,  in  a  fmall  but 
plain  chara&er;  each  page  having  a  double  column.  Some  of 
the  capital  letters  and  principal  paffages  are  touched  with  red 
ink  ;  and  fome  have  fhokes  of  red  ink  run  acrofs  them,  as  if 
feratehed  out.  1  his  volume  contains  the  defeription  of  31 
counties.  The  other  volume  is  in  quarto,  written  upon  450 
double  pages  of  vellum,  but  in  a  fingle  column,  and  in  a  large 
but  very  fair  character.  It  contains  the  counties  of  Effex, 
Norfolk,  Suffolk,  part  of  the  county  of  Rutland  included  in 
that  of  Northampton,  and  part  of  Lancafhire  in  the  counties 
of  Yoik  and  Chelter. 

This  work,  according  to  the  red  book  in  the  exchequer,  was 
begun  by  order  of  William  the  Conqueror,  with  the  advice  of 
his  parliament,  in  the  year  of  our  Lord  1080,  and  completed 
m  the  year  10S6.  The  reafon  given  for  taking  this  furvey,  as 
Aligned  by  feveral  ancient  records  and  hillorians,  was,  that 
every  man  fnould  be  fatisfied  with  his  own  right,  and  not  ufurp 
with  impunity  what  belonged  to  another.  But,  befides  this, 
it  is  faid.  by  others,  that  now  all  thofe  who  poffeffed  landed 
f  dates  became  vaiTals  to  the  king,  and  paid  him  fo  much  money 
by  way  of  fee  or  homage  in  proportion  to  the  lands  they  held. 
This  appears  very  probable,,  as  there  was  at  that  time  extant  a 
general  furvey  of  the  whole  kingdom,  made  by  order  of  king 
Alfred. 

For  the  execution  of  the  furvey  recorded  in  domefday  book, 
fommiffioners  were  fent  into  every  county  and  ftiiie  ;  and  juries 
fummoned  in  each  hundred,  out  of  all  orders  of  freemen,  from 
barons  down  to  the  lowed  farmers.  Thefe  commifficncrs  were 
to  be  informed  by  the  inhabitants,  upon  oath,  of  the  name  of 
each  manor,  and  that  of  its  owner ;  alfo  by  whom  it  was  held 
in  the  time  of  Edward  the  Confeffor  ;  the  number  of  hides  ; 
the  quantity  of  wood,  of  pafture,  and  of  meadow-land  ;  how 
many  ploughs  were  in  the  demefne,  and  how  many  in  the  te¬ 
nanted  part  of  it  ;  how  many  mills,  how  many  fifh-ponds  or 
fifheries  belonged  to  it  ;  with  the  value  of  the  whole  together 
in  the  time  of  king  Edward,  as  well  as  when  granted  by  king 
William,  and  at  the  time  of  this  furvey  ;  alfo  whether  it  was 
capable  of  improvement,  or  of  being  advanced  in  its  value  : 
they  were  likewife  directed  to  return  the  tenants  of  every  de¬ 
gree,  the  quantity  of  lands  then  and  formerly  held  by  each  of 
them,  what  was  the  number  of  villains  or  flaves,  and  alfo  the 
Dumber  and  kinds  of  their  cattle  and  live  flock.  Thefe  inqui- 
fitions  being  firft  methodized  in  the  county,  were  afterwards 
fent  up  to  the  king’s  exchequer. 

This  furvey,  at  the  time  it  was  made,  gave  great  offence  to 
the  people  ;  and  occafioned  a  jealoufy  that  it  was  intended  for 
fome  new  impofition.  But  notwithftanding  all  the  precaution 
taken  by  the  conqueror  to  have  this  furvey  faithfully  and  im¬ 
partially  executed,  it  appears  from  indifputable  authority,  that 
a  falfe  return  was  given  in  by  fome  of  the  commifiionm  $  and 


that,  as  it  is  faid,  out  of  a  pious  motive.  This  was  partial* 
lavly  the  cafe  with  the  abbey  of  Croyland  in  LincolnfhiYe,  the 
poffeffions  of  which  were  greatly  under-rated,,  both  with  regard 
to  quantity  and  value.  Perhaps  more  of  thefe  pious  frauds 
were  difeovered,  as  it  is  faid  Ralph  Flambard,  miniller  to  Wil¬ 
liam  Rufus,  propofedthe  making  a  frefh  and  more  vigorous  in* 
quifition  ;  but  this  was  never  executed. 

Notwithftanding  this  proof  of  its  falfehood  in  fome  inftances,. 
which  muft  throw  a  fufpicion  on  all  others,  the  authority  of 
domefday-book  was  never  permitted  to  be  called  in  queftion  ; 
and  always,  when  it  has  been  neceffary  to  diftinguifh  whether* 
lands  were  held  in  ancient  demefne,  or  in  any  other  manner,  rc- 
courfe  was  had  to  domefday-book,  and  to  that  only,  to  deter¬ 
mine  the  doubt.  From  this  definitive  authority,  from  which, 
as  from  the  fentence  pronounced  at  domefday,  or  the  day  of 
judgment,  there  could  be  no  appeal,  the  name  of  the  book  is 
faid  to  have  been  derived.  But  Stowe  affigns  another  reafon 
for  this  appellation  ;  namely,  that  domefday-book  is  a  cor¬ 
ruption  of  domus  Dei  booh  ;  a  title  given  it  becaufe  heretofore 
depofited  in  the  king’s  treafury,  in  a  place-  of  the  church  of 
Weftnrinfter  or  Winchefter,  called  damns  Dei.  From  the  great 
care  formerly  takenfor  the  prefervation  of  thi3  furvey,  we  may 
learn  the  degree  of  eftimation  in  which  it  was  held.  The 
dialogue  de  Scaccariis  fays,  “  Liber  tile  (domefday)  figillt  regls 
comes  ejl  individuus  in  thefauro .”  Until  lately  it  has  been  kept 
under  three  different  locks  and  keys  ;  one  in  the  cuftody  of  the 
treafurer,  and  the  others  in  that  of  the  two  chamberlains  of 
the  exchequer.  It  is  now  depofited  in  the  chapter-houfe  at 
Weftminfter,  where  it  may  be  confulted  on  paying  to  the  pro¬ 
per  officers  a  fee  of  6s.  8d.  for  a  fearch,  and  four-pence  per 
line  for  a  tranfeript. 

Befides  the  two  volumes  above  mentioned, -  there  is  alfo  a 
third  made  by  Older  of  the  fame  king  ;  and  which  differs  from 
the  others  in  form  more  than  in  matter.  There  is  alfo  a  fourth 
called  domefday,  which  is  kept  in  the  exchequer  ;  which,  though. 
a  very  large  volume,  is  only  an  abridgment  of  the  others.  In 
the  remembrancer’s  office  in  the  exchequer,  is  kept  a  fifth  book, 
likewife  called  domefday,  which  is  the  fame  with  the  fourth 
book  already  mentioned.  King  Alfred  had  a  roll  which  he 
called  domefday  ;  and  the  domefday-book  made  by  William  the 
Conqueror  referred  to  the  time  of  Edward  the  Confeffor,  as 
that  of  king  Alfred  did  to  the  time  of  Ethelred.  The  fourth 
book  of  domefday  having  many  pitlures  and  gilt  letters  in  the. 
beginning  relating  to  the  time  of  king  Edward  the  Confeffor, 
fome  were  led  into  a  falfe  opinion  that  domefday-book  was 
compofed  in  the  reign  of  Ling  Edward. 

DOMESTIC,  any  man  who  a£ls  under  another,  ferving  to 
compofe  his  family  ;  in  which  he  lives,  or  is  fuppofed  to  live, 
as  a  chaplain,  fecretary,  8cc.  Sometimes  domeftic  is  applied 
to  the  wife  and  children  but  very  feldom  to  fervants,  fuch  as 
footmen,  porters,  &c. 

Domestic,  as  an  adjective,  is  fometim.es  oppofed  to  foreign , 
Thus  “  domejlic  occurrences”  fignify  thofe  events  which  hap¬ 
pen  in  our  own  country,  in  contradiftimflion  to  thofe  of  which 
we  receive  intelligence  from  abroad.  In  its  more  ufual  ac¬ 
ceptation,  the  term  implies  fomething  peculiar  to  Awe  or  houfe- 
ho/el.  Thus  we  fpeakof  domeftic  pleafures  :  meaning  the  plea- 
fures  enjoyed  in  the  bofom  of  our  families  ;  in  oppofition  to 
thofe  found  in  the  buftle  of  public  life,  or  delufively  fought  in 
the  haunts  of  diffipation.  The  contempt  in  which  domeftic 
pleafures  have  in  modern  times  been  held,  is  a  mark  of  profli¬ 
gacy  ;  and  alfo  a  proof  of  a  prevailing  ignorance  of  real  en¬ 
joyment.  It  argues  a  defeft  in  tafte  and  judgment  as  well  as  in 
morals ;  for  the  general  voice  of  the  experienced  has  in  all 
ages  declared,  that  the  truaft  happinefs  is  to  be  found  at 
home.  t 

DOMIFYING,  in  aftrology,  the  dividing  or  diftributing- 
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the  heavens  into  12  houfes,  in  order  to  eredt  a  theme,  of  horo- 
fcope,  by  means  of  fix  great  circles,  called  circles  of  pofition. 
There  are  various  ways  of  domifying:  that  of  Regiomonta¬ 
nus,  which  is  the  molt  common,  makes  the  circles  of  pofition 
pafs  through  the  interfections  of  the  meridian  and  the  hori¬ 
zon  :  others  make  them  pafs  through  the  poles  of  the  zodiac. 

DOMINANT,  from  the  Latin  word  dominari  “  to  rule  or 
govern,”  among  muficians,  is  ufed  either  as  an  adjedtive  or  fub- 
ftantive  ;  but  thefe  different  acceptations  are  far  from  being  in- 
difcriminate.  In  both  fenfes  it  is  explained  by  Rouffeau  as  fol¬ 
lows  :  The  dominant  or  fenfible  chord  is  that  which  is  pradtifed 
upon  the  dominant  of  the  tone,  and  which  introduces  a  perfedt 
cadence.  Every  perfect  major  chord  becomes  a  dominant 
chord,  as  foon  as  the  feventh  minor  is  added  to  it.  Dominant 
(fubft.).  Of  the  three  notes  effenlial  to  the  tone,  it  is  that 
which  is  a  fifth  from  the  toaick.  The  tonick  and  the  dominant 
fix  the  tone  ;  in  it  they  are  each  of  them  the  fundamental  found 
of  a  particular  chord  ;  whereas  the  mediant,  which  conftitutes 
the  mode,  has  no  chord  peculiar  to  itfelf,  and  only  makes  a 
part  of  the  chord  of  the  tonick.  Mr.  Rameau  gives  the  name 
of  dominant  in  general  to  every  note  which  carries  a  chord  of 
the  feventh,  and  diltinguifhes  that  which  carries  the  fenfible 
chord  by  the  name  of  a  tonick  dominant ;  but,  on  account  of 
the  length  of  the  word,  this  addition  to  the  name  has  not  been 
adopted  by  muficians :  they  continue  (imply  to  call  that  note  a 
dominant  which  is  a  fifth  from  the  tonick  ;  and  they  do  not  call 
the  other  notes  which  carry  a  chord  of  the  feventh  dominants, 
but  fundamentals  ;  which  is  fufficient  to  render  their  meaning 
plain,  and  prevents  confufion.  A  dominant ,  in  that  fpecies  of 
church-mufic  which  is  called  plain-chant,  is  that  note  which  is 
mod  frequently  repeated  or  beaten,  in  whatever  degree  it  may 
be  from  the  tonick.  In  this  fpecies  of  rnufic  there  are  domi¬ 
nants  and  tonicks,  hut  no  mediant. 

DOMINATION,  or  Dominion',  in  theology,  the  fourth 
order  of  angels  or  bleffed  fpirits  in  the  hierarchy,  reckoning 
from  the  feraphim. 

DOMINGO,  or  St.  Domingo,  the  capital  of  the  ifiand  of 
Hifpaniola  in  the  Weft.  Indies,  is  feated  in  that  part  belonging 
to  the  Spaniards  on  the  fouth  fide  of  t he  ifiand,  and  has  a  com¬ 
modious  harbour.  The  town  is  built  in  the  Spanifh  manner, 
with  a  great  fquare  in  the  middle  of  it;  about  which  are  the 
cathedral  and  other  public  buildings.  From  this  fquare  run  the 
principal  llreets,  in  a  direct  line,  they  being  crofted  by  others 
at  right  angles,  fo  that  the  form  of  the  town  is  almoft  fquare. 
'I  he  country  on  the  north  and  eaft  fide  is  pleafant  and  fruitful  ; 
and  there  is  a  large  navigable  river  or.  the  weft,  with  the  ocean 
©n  the  fouth.  It  is  the  fee  of  an  archbifiiop,  an  ancient  royal 
audience,  and  the  feat  of  the  governor.  It  has  feveral  fine 
churches  and  monafteries  ;  and  is  fo  well  fortified,  that  a  fleet 
and  army  fent  by  Oliver  Cromwell  in  1654  could  not  take  it. 
The  inhabitants  are  Spaniards,  Negroes,  Mulattoes,  Meftices, 
and  Albatraces  ;  of  whom  about  a  fixth  part  may  be  Spa¬ 
niards.  It  had  formerly  about  loco  houfes,  but  it  has  much 
declined  of  late  years.  The  Spanifh  part  of  the  ifiand  has 
lately  been  ceded  by  treaty  to  the  French  republic.  The  river 
on  which  St.  Domingo  is  feated  is  called  Ozama.  W.  long. 
69.  30.  N.  fat.  18.  25. 

DOMINIC  (de  Guzman),  founder  of  the  Dominican  order 
of  monks,  was  born  at  Calaroga  in  Old  Caftile,  1 1 70.  He 
preached  with  great  fury  againft  the  Albigenfes,  when  Pop 
Innocent  III.  made  a  croifade  againft  that  unhappy  people 
and  was  inquifitor  in  Languedoc,  where  he  founded  his  order, 
and  got  it  confirmed  by  the  Lateran  council  in  12  1 5.  He  died 
at  Bologna  in  1221,  and  was  afterwards  canonized.  The  do- 
minican  order  has  produced  many  iiluftrious  men.  See  Do¬ 
minicans. 

DOMINICA^  an  ifiand  in  the  Weft  Indies,  one  of  thofe 


formerly  called  The  Neutral  Iflands,  but  ceded  to  Great  Bri¬ 
tain  by  the  peace  of  Paris  in  1763.  It  lies  in  15.  18.  N.  lat. 
and  61.  23.  W.  long,  about  half-way  between  Guadaloupe  and 
Martinico,  and  is  near  28  miles  in  length,  and  13  in  breadth. 
The  foil  is  thin,  and  better  adapted  to  the  rearing  of  coffee 
than  fugar  ;  but  the  fidesof  the  hills  bear  the  fineft  trees  in  the 
Weft  Indies,  and  the  ifiand  is  well  fupplied  with  rivulets-  of 
water. 

Dominica,  one  of  the  iflands  of  the  South  Pacific  Ocean, 
called  the  Marquefas.  Long.  139.  2.  W.  Lat,  9.41.  S. 

DOMINICAL  lettfr.  See  Chronology. 

Dominical,  in  church-hiftory.  The  council  of  Auxerre, 
held  iu  578,  decrees,  that  women  communicate  with  their  de- 
minicab  Some  authors  contend,  that  this  dominical  was  a  li¬ 
nen  cloth,  wherein  they  received  the  fpecies  ;  as  not  being  al¬ 
lowed  to  receive  them  in  the  bare  hand.  Others  will  have  it  a 
kind  of  veil,  wherewith  they  covered  the  head.  The  mol 
probable  account  is,  that  it  was  a  fort  of  linen  cloth  or  hand¬ 
kerchief  wherein  they  received  and  preferved  the  eucharift  iu 
times  of  perfecution,  to  be  taken  on  occafion  at  home.  Tin’s 
appears  to  have  been  the  cafe  by  the  pradtice  of  the  firlt  ChriS- 
tians,  and  by  Tertulhan’s  book  yld  Uxorem. 

DOMINICANS,  an  order  of  religious,  called  in  fome 
places  Jacobins  ;  and  in  others,  Predicants,  or  Preaching  Friars. 
The  Dominicans  take  their  name  from  their  founder  Dominic 
de  Guzman,  a  Spanifh  gentleman,  born  in  1170,  at  Calaroga. 
in  Old  Caftile.  He  was  firft  canon  and  archdeacon  of  Ofma  ; 
and  afterwards  preached  with  great  Zealand  vehemence  againft 
the  Albigenfes  in  Languedoc,  where  he  laid  the  foundation  of 
his  order.  The  firft  convent  was  founded  at  Tholoufe  by  the 
bifhop  and  Simon  de  Montfort.  Two  years  afterwards  they 
had  another  at  Paris  ;  and  fome  time  after,  a  third  in  the  rue 
St.  Jacques,  whence  the  denomination  of  faced  iris,.  Juft  be¬ 
fore  his  death,  Dominic  fent  Gilbert  de  Frefney,  with  twelve 
of  the  brethren,  into  England,  where  the)'  founded  their  firft 
monaftery  at  Oxford  in  the  year  122  I,  and  foon  after  another 
at  London.  In  the  year  1276  the  mayor  and  aldermen  of  the 
city  of  London  gave  them  two  whole  ftreets  by  the  river 
Thames,  where  they  eredted  a  very  commodious  convent, 
whence  that  fpot  is  ftill  called  Black  Friars,  a  name  by  which 
the  Dominicans  were  then  diltinguifhed.  St.  Dominic,  at  firft, 
only  took  the  habit  of  the  regular  canons ;  that  is,  a  black 
caffock  and  rochet :  but  this  he  quitted  in  1219,  for  that  which 
they  now  wear,  which,  it  is  pretended,  was  fliown  by  the 
bleffed  Virgin  herfelf  to  the  beatified  Renaud  d’Orleans. 

This  order  is  diffufed  throughout  the  whole  known  world.  • 
It  has  forty-five  provinces  under  the  general,  who  refides  at 
Rome  ;  and  twelve  particular  congregations  or  reforms,  go¬ 
verned  by  vicars  general.  They  reckon  three  popes  of  this 
order,  above  fixty  cardinals,  feveral  patriarchs,  a  hundred  and 
fifty  archbifhops,  and  about  eight  hundred  bifhops  ;  befide 
mailers  of  the  facred  palace,  whofe  office  has  been  constantly 
dilcharged  by  a  religious  of  this  order,  ever  lince  St.  Domi¬ 
nic,  who  held  it  under  Honorius  III.  in  121 8.  Of  all  the  mo- 
naftic  orders,  none  enjoyed  a  higher  degree  of  power  and  au¬ 
thority  than  the  Dominican  friars,  whole  credit  was  great,  anti 
their  influence  univerfaL  But  the  meafures  they  ufed  in  order 
to  maintain  and  extend  their  authority  were  fo  perfidious  and 
cruel,  that  their  influence  began  to  decline  towards  the  begin¬ 
ning  of  the  fixteenth  century.  The  tragic  ftory  of  Jetzcr, 
conducted  at  Bern  in  15C9,  for  determining  an  uninterefting 
difpute  between  them  and  the  Francifcaes,  relating  to  the. im¬ 
maculate.  conception,  will  reflect  indelible  infamy  on  this  order  : 
fee  an  account  of  it  in  Burnet’s  Travels  through  France,  Italy, 
&.c.  They  were  indeed  perpetually  employed  in  ftigmatizing 
as  heretics  numbers  of  learned  and  pious  men  ;  in  encroaching 
upon  the  rights  and  property  of  others  to  augment  their  peff 
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feffion*  ;  and  m  laving  the  mod  iniquitous  fn-arcs  ar.<l  Tlrata- 
gems  for  the  dellrudtion  of  their  adverfaries.  They  were  the 
principal  counfellors,  by  whofe  infiigation  and  advice  Leo  X. 
was  determined  to  the  public  condemnation  of  Luther.  The 
papal  fee  never  had  moie  aftive  and  ufeful  abettors  than  this 
order,  and  that  of  thejefuits.  The  dogmata  of  the  Domini¬ 
cans  are  ufually  oppoute  to  thofe  of  the  Francifcans. 

There  are  alfo  nuns  or  lifters  of  this  order,  called  in  fome 
places  Preaching  Sifters.  Thefe  are  even  more  ancient  than  the 
friars  ;  St.  Dominic  having  founded  afociety  of  religious  maids 
at  Prouilles  fome  years  before  the  inftitution  of  his  order  of 
men  ;  viz.  in  1206.  -  There  is  alfo  a  third  order  of  Dominicans, 
both  for  men  and  women. 

DOMINION,  dominium,  in  the  civil  law,  figaifies  the 
power  to  ufe  or  difpofe  of  a  thing  as  we  pleafe. 

Dominion,  or  Domination .  See  D  o  m  in  at i  o n  . 

DOMINIS  (Mark  Anthony  de),  archbilhop  of  Spalatro 
in  Dalmatia  at  the  clofe  of  the  15th  and  beginning  of  the  16th 
centuries,  was  a  man  whofe  ficklenefs  in  religion  proved  his 
ruin.  His  preferment,  in  dead  of  attaching  him  to  the  church 
of  Rome,  rendered  him  difaffedled  to  it,  and  being  imprifoned 
by  Pope  Urban  VIII.  died  in  162  j.  He  was  the  author  of 
the  firlt  philofophical  explanation  of  the  rainbow,  which  be¬ 
fore  his  time  was  accounted  a  prodigy. 

DOMING  S,  in  ancient  times,  a  title  prefixed  to  a  name, 
ufually  to  denote  that  the  perfon  was  either  a  knight  or  a  cler¬ 
gyman.  See  Vice -Dominus.  The  title  was  fometimes  alfo 
given  to  a  gentleman  not  dubbed  ;  efpecially  if  he  were  lord 
of  a  manor.  See  Dom,  Gentleman,  and  Sire.  In  Hol¬ 
land,  the  title  dominus  is  {till  retained,  to  dibinguilh  a  minifter 
of  the  reformed  church. 

DON,  one  of  the  principal  rivers  in  Europe,  which  fepa- 
rates  it  from  Alia.  It  Hues  from  the  fmall  lake  of  St.  John, 
near  Tula,  in  the  government  of  Mofcow,  and  flowing  through 
part  of  the  province  of  Voronetz,  a  fmall  portion  of  theUk- 
raina-Slobodfkaia,  and  the  whole  province  of  Afoph,  divides, 
near  Tcherkafle,  into  three  ftreams,  which  fall  into  the  fea  of 
Afoph.  This  river  has  fo  many  windings,  is  fo  (hallow  in 
many  parts,  and  has  fuch  numerous  fhoals,  as  to  be  fcarcely 
•navigable,  except  in  the  fpring,  on  the  melting  of  the  fnows  ; 
and  its  mouth  alfo  is  fo  choked  up,  that  flat-bottom 
boats  only,  except  in  the  fame  feafon,  can  pafs  into  the  fca  of 
Afoph. 

Don,  a  Spanifli  title  of  diftinction.  See  Dom. 

Don,  a  river  in  Scotland.  See  Aberdeen. 

DONARIA,  among  the  ancients,  in  its  primary  fignifica- 
tion,  was  taken  for  the  places  where  the  oblations  offered  to 
the  gods  were  kept  ;  but  afterwards  was  tiled  to  denote  the  of¬ 
ferings  themfelves ;  and  fometimes,  though  improperly,  the 
temples. 

DONATIA,  in  botany  ;  a  genus  of  the  trigynia  order, 
belonging  to  the  triandria clafs  of  plants.  The  calyx  is  a  tri- 
phyllous  perianthium,  with  fhort  fubulated  leaves  (landing  at  a 
diftance  from  one  another.  The  corolla  has  from  eight  to  ten 
petals  of  an  oblong  linear  (hape,  twice  as  long  as  the  calyx. 
The  (lamina  are  three  fubulated  filaments  the  length  of  the 
calyx;  the  antherceroundifh,didymous,andtwo-lobed  attbebafe. 

DONATION,  Donatio,  an  adt  or  contraft  whereby  a 
man  transfers  to  another  either  the  property  or  the  ufe  of  the 
whole  or  a  part  of  his  effects  as  a  free  gift.  A  donation,  to  be 
valid  and  compl  te,  fuppofes  a  capacity  both  in  the  donor  and 
the  donee  ;  and  requires  confent,  acceptance,  and  delivery. 

Donation  Mortis 'Can  [a,  inlaw,  a  difpofition  of  property 
•rpr  by  a  perfon  in  his  laft  ficknefs,  who  apprehending  his 
diilolution  near,  delivers,  or  caufes  to  be  delivered  to  another. 


the  poffeffion  of  any  perfonal  goods,  to  keep  in  cafe  of  his  de- 
ceafe.  If  the  donor  dies,  this  gift  needs  not  the  confent  of 
his  executor  ;  but  it  (hall  not  prevail  againft  creditors;  and  it 
is  accompanied  with  this  implied  truft,  that,  if  the  donor 
lives,  the  property  (hall  revert  to  himfelf,  being  only  given  in 
profpeft  of  death,  or  mortis  cctufa.  This  method  of  donation 
feems  to  have  been  conveyed  to  us  from  the  civil  lawyers,  who 
borrowed  it  from  the  Greeks. 

DONATISTS,  ancient  fchifmatics  in  Africa,  fo  denomi¬ 
nated  from  their  leader  Donatus.  They  had  their  origin  in 
the  year  31 1,  when,  in  the  room  of  Menfurius,  who  died  in 
that  year  on  his  return  to  Rome,  Ciecilian  was  elefted  bi(hop 
of  Carthage,  and  confecrated  without  the  concurrence  of  the 
Numidian  biftiops,  by  thofe  of  Africa  alone  ;  whom  the  peo¬ 
ple  refufed  to  acknowledge,  and  to  whom  they  oppofed  Majo- 
rinus  ;  who,  accordingly,  was  ordained  by  Donatus  bifliop  of 
Cafos  Nigrce.  They  were  repeatedly  condemned,  and  many 
of  them  puniflied  with  great  feverity.  They  were  diftiu- 
guiflied  by  other  appellations  ;  as  CircumceUiones,  Montenjes , 
or  Mountaineers ,  Compiles,  Rupites,  See.  The  errors  of  the 
Donatifts,  befide  their  fchifm,  were,  1.  That  bap'ifm  conferred 
out  of  the  church,  that  is,  out  of  their  feft,  was  null ;  and 
accordingly  they  re-baptifed  thofe  who  joined  their  party  from 
other  churches,  and  re-ordained  their  minifters.  2.  That 
theirs  was  the  only  true,  puie,  and  holy  church;  all  the  reft 
of  the  churches  they  held  as  proftitute  and  fallen.  Donatus 
feems  likewife  to  have  given  into  the  doftrine  of  the  Arians, 
with  whom  he  was  clofely  allied  ;  and,  accordingly,  St.  Epi- 
phanius,  Theodoret,  and  fome  others,  accufed  the  Donatifts 
of  Arianifm;  and  it  is  probable  that  the  charge  was  well 
founded,  becaufe  they  were  patronized  by  the  Vandals,  who 
were  of  thefe  fentiments.  But  St.  Auguftine,  Ep.  185,  to 
count  Bonniface,  &  Hasr.  69.  affirms,  that  the  Donatifts,  in 
this  point,  kept  clear  of  the  errors  of  their  leader. 

DONATIVE,  Donativum,  a  prefent  made  by  any  peu- 
fon  ;  called  alfo  gratuity.  The  Romans  made  large  donatives 
to  their  foldiers.  Julia  Pia,  wife  of  the  emperor  Severus,  is 
called  on  certain  medals  mater  cajirorum,  bccaufe  of  the  care  (lie 
took  of  the  foldiery,  by  interpofing  fur  the  augmentation  of 
their  donatives,  &c.  Donative  was  properly  a  gift  made  to  the 
foldiery  ;  as  congiarium  was  that  made  to  the  people.  Salma- 
fius,  in  his  notes  to  Lampridius,  on  his  Life  of  Heliogabalus, 
mentioning  a  donative  that  emperor  gave  of  three  pieces  of 
gold  per  head,  obferves,  that  this  was  the  common  and  legiti¬ 
mate  rate  of  a  donative.  Cafaubon,  in  his  notes  on  the  Life 
of  Pertinax  by  Capitolinus,  obferves,  that  Pertinax  made  a 
promife  of  3000  denarii  to  each  foldier  ;  which  amounts  to 
upwards  of  97  pounds  fterling.  The  fame  author  writes, 
that  the  legal  donative  was  20,000  denarii ;  and  that  it  was  not 
cuftomary  to  give  lefs,  efpecially  to  the  prietorian  foldiers  ;  that 
the  centurions  had  double,  and  the  tribunes,  &c.  more  in  pro¬ 
portion. 

Donative,  in  the  canon  law,  a  benefice  given,  and  collated 
to  a  perfon,  by  the  founder  or  patron  ;  without  either  prefen- 
tation,  inftitution,  or  indutlion  by  the  ordinary.  If  chapels 
founded  by  laymen  be  not  approved  by  the  diocefan,  and,  as 
it  is  called,  fpiritualized,  they  are  not  accounted  proper  bene¬ 
fices,  neither  can  they  be  conferred  by  the  bifhop,  but  remain 
to  the  pious  difoofition  of  the  founders  ;  fo  that  the  founders, 
and  their  heirs,  may  give  fuch  chapels  without  the  bifliop. 
Gwiu  obferves,  that  the  king  might  of  ancient  time  found  a 
free  chapel,  and  exempt  it  from  the  jurifdiciiou  of  the  dioce¬ 
fan  ;  fo  may  he,  by  letters  patent,  give  liberty  to  a  common 
perfon  to  found  fuch  a  chapel,  and  make  It  donative,  not  pre- 
feotable  :  and  the  chaplain,  or  beneficiary,  (hall  be  deprivable 


DON 


DOR 


t  45  3 


bv  the  founder  or  his  heir,  and  not  by  the  bifhop.  And  this 
feems  to  be  the  original  of  donatives  in  England.  Donatives 
are  within  the  ftatute  againll  fimony  ;  and  if  they  have  cure  of 
fouls,  within  that  againll  pluralities.  If  the  patron  of  a  do¬ 
native  doth  not  nominate  a  clerk,  there  can  be  no  lapfe  there¬ 
of,  unlefs  it  be  fpecially  provided  for  in  the  foundation  ;  but 
the  bifhop  may  compel  him  to  do  it  by  fpiritual  cenfures.  But 
if  it  be  augmented  by  queen  Anne’s  bounty,  it  will  lapfe  like 
other prefentative  livings,  i  Geo,  I.  flat.  2.  cap.  to.  The 
ordinary  cannot  vifit  a  donative,  and  therefore  it  is  free  from 
procuration,  and  the  incumbent  is  exempted  from  attendance 
at  vifitations.  All  bifhoprics  in  ancient  time  were  donative 
by  the  king.  Again,  where  a  bilhop  has  the  gift  of  a  bene¬ 
fice,  it  is  properly  called  a  donative ,  becaufe  he  cannot  prefent 
to  himfelf. 

DONATUS,  a  fchifmatic  bifhop  of  Carthage,  founder  of 
the  fed  of  Donatists.  His  followers  fwore  by  him,  and 
honoured  him  like  a  god.  He  died  about  the  year  368. 

Donatos  (xEHus),  a  famous  grammarian,  lived  at  Rome 
in  354.  He  was  one  of  St.  Jerome’s  mailers;  and  compofed 
commentaries  on  Terence  and  Virgil,  which  are  elteemed. 

DONAWERT,  a  ftrong  town  of  Germany,  on  the  fron¬ 
tiers  of  Suabia,  and  fubjeft  to  the  duke  of  Bavaria.  It  is 
feated  on  the  N.  fide  of  the  Danube,  over  which  was  abridge 
that  was  burnt  by  the  French  in  1743.  It  is  25  miles  N.  of 
Augfburg.  Long.  xi.  5.  E.  Lat.  48.  52.  N. 

DONAX,  a  genus  of  infefls  belonging  to  the  order  of 
vermes  ttflacea.  It  is  an  animal  of  the  oylter  kind  ;  and  the 
fhell  has  two  valves,  with  a  very  obtufe  margin  in  the  fore-part. 
There  are  10  fpecies,  principally  diltinguifhed  by  the  figure  of 
their  (hells.  See  Plate  2. 

DONCASTER,  a  market-town  of  Yorklhire,  30  miles 
fouthof  York;  once  noted  for  knitting  worlled  (lockings. 
W.  1  ong.  1.  o.  N.  lat.  53.30. 

DONNE  (Dr.  John),  an  excellent  poet' and  divine  of  the 
17th  century.  His  parents  were  of  the  Romilll  religion,  and 
ufed  their  utmoft  efforts  to  keep  him  firm  to  it  ;  but  his  early 
examination  of  the  controverfy  between  the  church  of  Rome 
and  the  Proteflants,  at  lad  determined  him  to  choofe  the  lat¬ 
ter.  He  travelled  into  Italy  and  Spain  ;  where  he  made  many 
tifeful  obfervations,  and  learned  their  languages  to  perfection. 
Soon  after  his  return  to  England,  Sir  Thomas  Egerton,  keeper 
of  the  great  feal,  appointed  him  his  fecretary  ;  in  which  poll 
he  continued  five  years.  He  marrying  privately  Anne  the 
daughter  of  Sir  George  Moore  then  chancellor  of  the  garter, 
and  niece  to  the  lord  keeper’s  lady,  was  difmiffed  from  his 
place,  and  thrown  into  prifon.  But  he  was  reconciled  to  Sir 
George  by  the  good  offices  of  Sir  Francis  Wolley.  In  i6t2 
he  accompanied  Sir  Robert  Drury  to  Paris.  During  this  time 
many  of  the  nobility  folicited  the  king  forfome  fecular  employ¬ 
ment  for  him.  But  his  majefly,  who  took  pleafure  in  his  con- 
verfation,  had  engaged  him  in  writing  bis  Pfevdo  Martyr , 
printed  at  London  in  1610  ;  and  was  fo  highly  pleafed  with 
that  work,  that  in  1614  he  prevailed  with  him  to  enter  into 
■holy  orders  ;  appointed  him  one  of  his  chaplains,  and  procured 
him  the  degree  ot  Doctor  of  Divinity  from  the  univerfity  of 
Oxford.  .  In  1619  he  attended  the  carl  of  Doncalter  in  his 
embaffy  into  Germany.  In  162  1  he  was  made  dean  of  St. 
Paul’s  •  and  the  vicarage  of  St.  Dunftan  in  the  v.  ell,  in  Lon¬ 
don,  foon  after  fell  to  him  ;  the  advowfon  of  it  having  been 
given  to  him  long  before  by  Richard  earl  of  Dorfet.  By 
thefe  and  other  preferments  he  was  enabled  to  be  charitable 
to  the  poor,  kind  to  his  friends,  and  to  make  good  provilion 
for  his  children.  He  wrote,  befides  the  above,  1.  Devotions 
upon  emergent  occafions.  2.  The  Ancient  Hillory  of  the 
Septuagint,  tranffated  from  the  Greek  of  Arifteus,  quarto. 
3.  Three  volumes  of  fermons,  folio.  4.  A  confiderable  mim- 
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ber  of  poems  ;  and  other  works.  He  died  in  1631  ;  and  was 
interredin  St.  Paul’s  cathedral,  where  a  monument  was  erefted 
to  his  memory.  Flis  writings  fliow  him  to  be  a  man  of  incom¬ 
parable  wit  and  learning  ;  but  his  greateft  excellence  was  fa- 
tire.  He  had  a  prodigious  richnefs  of  fancy,  but  his  thoughts 
were  much  debated  by  his  vetfification.  He  was,  however, 
highly  efleemed  by  all  the  great  men  of  that  age. 

DONOR,  in  law,  the  perfon  who  gives  lands  or  tenements 
to  another  in  tail,  &c.  as  he  to  whom  fucii  lands,  &c.  arc 
given,  is  the  donee. 

DOOMSDAY  book.  See  Domesday  Booh. 

DOOR,  in  architecture.  See  Architecture,  p.  292. 

DOR,  the  Englifh  name  of  the  common  black  beetle. 
Some  apply  it  alfo  to  the  dully  beetle,  that  flies  about  hedges 
in  the  evening.  See  Scarabxeus. 

DORADO,  in  altronomy,  a  fouthern  con'Rllation,  not  vi- 
fible  in  our  latitude  ;  it  is  alfo  called  Piph'tas.  The  ftars  of  this 
conftellation,  in  Sharp’s  Catalogue,  are  fix. 

DORCHESTER,  the  capital  of  Dorfetfliire,  fituatedon 
the  river  Froom,  fix  miles  north  of  Weymouth.  W.  long. 
2.  35.  N.  lat.  50.  40.  It  gave  the  title  of  marquis  to  the 
-noble  family  of  Pierpoint,  duke  of  Kinglton ;  and  fends  two 
members  to  parliament. 

DOREE,  or  John  Doree,  in  ichthyology.  See  Zeus 

DORIA  (Andrew),  a  gallant  Genoefe  fea-officer,  born  in 
1466.  He  entered  into  the  ferviee  of  Francis  I.  of  France  ; 
but  preferved  that  Ipiiit  of  independence  fo  natural  to  a  failor 
and  a  republican.  When  the  French  attempted  to  render  Sa¬ 
vona,  long  the  object  of  jealoufy  to  Genoa,  its  rival  in  trade, 
Doria  remonftrated  againll  the  meafure  in  a  high  tone  ;  which 
bold  aCtion,  reprefented  by  the  malice  of  his  courtiers  in  the 
moll  odious  light,  irritated  Francis  to  that  degree,  that  he  or¬ 
dered  his  admiral  Barbefieux  to  fail  to  Genoa,  then  in  the 
hands  of  the  French  troops,  to  arreft  Doria,  and  to  feize  his 
gallies.  This  ralh  order  Doria  got  timely  hints  of-;  retired 
with  all  his  gallies  to  a  place  of  fafety ;  and,  while  his  refent- 
ment  was  thus  raifed,  he  clofed  with  the  offers  of  the  empe¬ 
ror  Charles  V.  returned  his  commiflion  with  the  collar  of  St. 
Michael  to  Francis,  and  hoilled  the  Imperial  colours,  To  de¬ 
liver  his  country,  weary  alike  of  the  French  and  Imperial 
yoke,  from  the  dominion  of  foreigners,  was  now  Doria’s 
highelt  ambition  ;  and  the  favourable  moment  offered.  Genoa 
was  affli&ed  with  the  pefiilence,  the  French  garrifon  was  greatly 
reduced  and  ill-paid,  and  the  inhabitants  were  fufficiently  dif- 
pofed  to  fecond  his  views.  Fie  failed  to  the  harbour  with  1 3 
gallies,  landed  500  men,  and  made  himfelf  malter  of  the  gates 
and  the  palace  with  very  little  reliilance.  The  French  gover¬ 
nor  with  his  feeble  garrifon  retired  to  the  citadel,  but  was 
quickly  forced  to  capitulate;  when  the  people  ran  together, 
and  levelled  the  citadel  with  the  ground.  It  was  now  in  Do¬ 
ria’s  power  to  have  rendered  himfelf  the  fovereign  of  his' coun¬ 
try  ;  but,  with  a  magnanimity  of  which  there  are  few  exam¬ 
ples,  he  affembled  the  people  in  the  court  before  the  palace, 
difclaimed  all  pre-eminence,  and  recommended  to  them  to  fet¬ 
tle  that  form  of  government  they  chofe  to  eftablifh.  The  peo¬ 
ple,  animated  by  his  fpirit,  forgot  their  factions,  and  fixed  that 
form  of  government  which  has  fubfilled  ever  fince  with  little 
variation.  This  event  happened  in  i  728.  Doria  lived  to  a 
great  age,  refpedlcd  and  beloved  as  a  private  citizen  ;  and  is 
Hill  celebrated  in  Genoa  by  the  moll  honourable  of  all  appel¬ 
lations,  “  The  father  of  his  country,  and  the  rellorer  ot  its 
liberty.” 

DORIC,  in  general,  any  thing  belonging  to  the  Dorians, 
an  ancient  people  of  Greece,  inhabiting  the  country  near 
mount  Parnaffus,  See  Doris. 

Doric,  in  architecture,  is  the  fecond  of  the  live  orders  ; 
being  that  between  the  Tufc-an  and  Ionic.  It  is  ufuallv  placed 
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upon  the  Attic  bafe,  though  originally  it  had  no  bafe.  See 
Architecture,  p.  27 7. 

Doric  Cymatium.  SeeCvMA. 

Doric  Dialed,  one  of  the  five  dialects  which  obtained 
among  the  Greeks.  It  was  firft  ufed  by  the  Lacedemonians, 
and  particularly  thofe  of  Argos  ;  thence  it  paffed  into  Epirus, 
Libya,  Sicily,  the  iflands  of  Rhodes  and  Crete.  In  this  dia¬ 
led,  Archimedes  and  Theocritus  wrote,  who  were  both  of  Sy- 
racufe  ;  as  likewife  Pindar,  and  feveral  others.  In  ftriClnefs, 
however,  we  fliould  rather  define  Doric,  the  manner  of  fpeak- 
ing  peculiar  to  the  Dorians,  after  their  recefs  near  Parnaffus 
and  Afopus  ;  and  which  afterwards  came  to  obtain  among  the 
Lacedemonians,  &c.  Some  even  diilinguifh  between  the  La¬ 
cedemonian  and  Doric  ;  but,  in  reality,  they  were  the  fame  ; 
letting  afide  a  few  particularities  in  the  language  of  the  Lace¬ 
demonians;  as  is  ftiown  by  Rulandus,  in  his  excellent  treatife 
De  Lingua  Graca  ejufque  Ui ale  Bis,  lib.  v.  Mofl  of  the  medals 
of  the  cities  of  Gnecia  Magna,  and  Sicily,  favour  of  the 
Doric  dialed  in  their  infcriptions  :  witnefs,  AMBPAKIX1T  AN, 
AIIOAAflNIATANj  AXEPONTAN,  AXTPITAN,  HPA- 
XAEDTAN,  TPAXINLQN,  OEPM1TAN,  KATAONIA- 
TAN,  KOniATAN,  TATPOMENIT AN,  &c.  which 
fhows  the  countries  wherein  the  Doric  dialed:  was  ufed. 

The  general  rules  of  this  dialed,  are  detailed  by  the  Port- 
royalifts  ;  but  they  are  much  better  explained  in  the  fourth 
book  of  Rulandus  ;  where  he  even  notes  the  minuter  differ¬ 
ences  of  the  dialeds  of  Sicily,  Crete,  Tarentum,  Rhodes, 
Lacedaemon,  Laconia,  Macedonia,  and  Theffaly.  The  a 
abounds  every  where  in  the  Doric  ;  but  this  dialed:  bears  fo  near 
a  conformity  with  the  Aeolic,  that  many  reckon  them  but  one. 

Doric  Mode,  in  mufic,  the  firfl  of  the  authentic  modes  of 
the  ancients.  Its  charader  is  to  be  fevere,  tempered  with  gra¬ 
vity  and  joy  ;  and  is  proper  upon  religious  occafions,  as  alfo  to- 
be  ufed  in  war.  It  begins  D,  la,  fol,  re.  Plato  admires  the 
mufic  of  the  Doric  mode,  and  judges  it  proper  to  preferve 
good  manners  as  being  mafeuline  ;  and  on  this  account  allows 
it  in  his  commonwealth.  The  ancients  had  likewife  their  fub- 
doric  or  hypodoric  mode,  which  was  one  of  the  plagal  modes. 
Its  charader  was  to  be  very  grave  and  folemn  :  it  began  with 
re,  a  fourth  lower  than  the  Doric. 

DORING,  or  Daring,  among  fportfmen,  a  term  ufed  to 
exprefs  a  method  of  taking  larks,  by  means  of  a  clap-net  and 
a  looking-glafs.  For  this  fport  there  muft:  be  provided,  four 
Hicks  very  tlraight  and  light,  about  the  bignefs  of  a  pike  ; 
two  of  thefe  a»e  to  be  four  feet  nine  inches  long,  and  all 
notched  at  the  edges  or  the  ends.  At  one  end  of  each  of  thefe 
iticks  there  is  to  be  faftened  another  of  about  a  foot  long  on 
one  fide  ;  and  on  the  other  fide  a  fmall  wpoden  peg  about  three 
inches  long.  Then  four  or  more  flicks  are  to  he  prepared, 
each  of  one  foot  length  ;  and  each  of  thefe  muft  have  a  cord 
of  nine  feet  long  faftened  to  it  at  the  end.  Every  one  fliould 
have  a  buckle  for  the  commodious  faftening  on  to  the  refpedive 
Iticks  when  the  net  is  to  be  fpread.  A  cord  muft  alfo  be  pro¬ 
vided,  which  muft  have  two  branches.  The  one  muft  be 
nine  feet  and  a  half,  and  the  other  ten  feet  long,  with  a  buckle 
at  the  end  of  each  ;  the  reft,  or  body  of  the  cord,  muft  be  24 
yards  long.  All  thefe  cords,  as  well  the  long  ones  as  thofe 
about  the  flicks,  muft  be  well  twilled  and  of  the  bignefs  of 
one’s  little  finger.  The  next  thing  to  be  provided  is  a  ftaff  of 
four  feet  long,  pointed  at  one  end,  and  with  a  ball  of  wood  at 
the  other,  for  the  carrying  thefe  conveniences  in  a  fack  or  wal¬ 
let.  There  fliould  alfo  be  carried,  on  this  occafion,  a  fpa.de  to 
level  the  ground  where  there  may  be  any  little  irregularities  ; 
and  two  fmall  rods,  each  18  inches  long,  and  having  a  fmall 
rod  fixed  with  a  pack-thread  at  the  larger  end  of  the  other.  To 
thefe  are  to  be  tied  fome  pack-thread  loops,  which  are  to  fallen 
in  the  legs  of  fome  larks ;  and  there  are  to  be  reels  to  thefe, 


that  the  birds  mayfly  a  little  way  up  and  down.  When  all 
this  is  done,  the  looking  glafs  is  to  be  prepared  in  the  fcllowintr. 
manner.  Take  a  piece  of  wood  about  an  inch  and  an  half 
thick,  and  cut  it  in  form  of  a  bow,  fo  that  there  may  be 
about  nine  inches  fpace  between  the  two  ends  ;  and  let  it  have 
its  full  thicknefs  at  the  bottom,  that  it  may  receive  into  it  a 
falfe  piece,  in  the  five  corners  of  which  there  are  to  be  fixed' 
five  pieces  of  looking-glafs.  Thefe  are  fo  placed  that  they 
may  dart  their  light  upwards  ;  and  the  whole  machine  is  to  be 
fupported  on  a  moveable  pin,  with  the  end  of  a  long  line  fixed' 
to  it,  and  made  in  the  manner  of  the  children’s  play-thing  of 
an  apple  and  a  plum-ftone  ;  fo  that  the  other  end  of.  the  corct 
being  carried  through  a  hedge,  the  barely  pulling  it  may  fet- 
the  whole  machine  with  the  glaffes  a-turning.  This  and  the 
other  contrivances  are  to  be  placed  in  the  middle  between  the 
two  nets.  The  larks  fixed  to.  the  place,  and  termed  calls,  and-, 
the  glittering  of  the  looking-glaffes  as  they  twirl  round  in  the' 
fun,  invite  the  other  larks  down  ;  and  the  cord  that  communi-i 
cates  with  the  nets,  and  goes  through  the  hedge,  gives  the 
perfon  behind  an  opportunity  of  pulling  up  the  nets,  fo  as  to. 
meet  over  the  whole,  and  take  every  thing  that  is  between 
them-  The  places  where  this  fort-  of  fporting  fflcceeds  heft' 
are  open  fields  remote  from  any  trees  and  hedges  except  one  by 
way  of  fhelter  for  the  fportfman  :  and  the.  wind  fliould  always 
be  either  in  the  front  or  back  for  if  it  blows  fideways,  it  pre¬ 
vents  the  playing  of  the  net. 

DORIS,  a  country  of  Greece,  between  Phocis,  Theffaly,.. 
and  Acarnania.  It  received  its  name  from  Dorus  the  fon  of. 
Deucalion,  who  made  a  fettlement  there.  It  was  called  Te- 
trapolis  from  the  four  cities  which  it  contained.  The  Dorians* 
fent  many  colonies  into  different  places,  which  bore  the  fame, 
name  as  their  native  country, 

Doris,  a  genus  of  infcCls,  belonging  to  the  order  cf  ver¬ 
mes  tellacea.  The  body  is  oblong,  flat  beneath  ;  creeping  t- 
mouth  placed  below  :  vent  beliind  furrounded  with  a  fringe  : 
two  feelers,  retractile.  There  are  feveral  fpecies. — The  argo, 
or  lemon  doris,  has  an  oval  body,  convex,  marked  with  nu¬ 
merous  punclures,  of  a  lemon  colour,  the  vent  befet  with  ele¬ 
gant  ramifications.  It  inhabits  different  parts  of  our  feas,. 
and  is  popularly  called  the  fea-lemon.  See  Plate  2. 

DORMANT,  in  heraldry,  is  ufed  for  the  poflure  of  a  lion,T 
or  any  other  beaff,  lying  along  in  a  fleeping  attitude  with  the 
head  on  the  fore-paws  ;  by  which  it  is  dillinguifhed  from 
couch  ant,  where  though  the  beaft  is  lying,  yet  he  holds  up  his. 
head. 

DORMER,  in  architecture,  fignifies.a  window  made  in  the. 
roof  of  an  houfe,  or  above  the  entablature,  being  raifed  upon, 
the  rafters. 

DORMITORY,  a  gallery  in  convents  or  religious  houfes,.. 
divided  into  feveral  cells,  in  which  the  religious  fleep  or  lodge.. 

DORMOUSE,  in  zoology.  See  Mus  and  Sciurus. 

DORONICUM,  leopard’s  bane  ;  a  genus  of  the  poly-, 
gamia  fuperflua  order,  belonging  to  the  fyngenefia  clafs  of. 
plants;  and  in  the  natural  method  ranking  under  the  49th 
order,  Compoftta.  The  receptacle  is  naked,  the  pappus  Ample 
the  feales  of  the  calyx  in  a  double  row,  longer  than  the  dife. 
The  feeds  of  the  radius  naked  without  any  pappus.  There, 
are  three  fpecies ;  of  which  the  only  one  worthy  of  notice  is. 
the  pardalianches,  with  obtufe  heart-fhaped  leaves.  It  grows 
naturally  in  Hungary,  and  on  the  Helvetian  mountains;  but 
is  frequently  preferved  in  the  Englifh  gardens.  It  has  thick 
fiefliv  roots,  which  divide  into  many  knobs  or  knees*  fending 
out  ftrong  flelhy  fibres  which  penetrate  deep  into  the  ground  ; 
from  thefe  arife  in  the  fpring  a  duller  of  heart-faaped  leaves, 
which  are  hairy,  and  ftand  upon  footftalks ;  between  thefe 
arife  the  flower- {talks,  which  are  channelled:  and  hairy,  .near 
three  feet  high,  putting  out  one  or  two  fmaller  Hulks  from  the 
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fide.  Each  ftalk  is  terminated  by  one  large  yellow  flower. 
The  plant  multiplies  very  fall  by  its  fpreading  roots  ;  and  the 
feeds,  if  permitted  to  fcatter,  will  produce  plants  wherever 
they  happen  to  fall ;  fo  that  it  very  foon  becomes  a  weed  in 
the  places  where  it  is  once  ellablifhed.  It  loves  a  moill  foil 
and  (hady  fituation.  The  roots  were  formerly  ufed  in  medi¬ 
cine,  but  their  operation  was  found  i'o  violent  that  they  are 
now  entirely  laid  afide. 

DORSAL,  an  appellation  given  to  whatever  belongs  to 
the  back.  See  Dorsum. 

DORSET  (Thomas  Sackville),  Lord  Buckhurll.  See 
Sack  viLLE. 

Dorset  (Charles  Sackville),  Earl  of.  See  Sackville. 

DORSETSHIRE,  a  county  of  England,  bounded  on  the 
N.  by  Somerfetfhire  and  YViltlhire  ;  on  the  E.  by  Hampfhire  ; 
on  the  S.  by  the  Englilh  Channel ;  and  on  the  W.  by  Devon- 
fhire  and  Somerfetfhire  ;  extending  50  miles  in  length  from  E. 
to  W.  and  38  from  N.  to  S.  where  broadell ;  containing  22 
market-towns,  and  248  parifhes.  The  air  is  for  the  moll  part 
very  good  and  wholefome.  On  the  hills  it  is  fomewhat  bleak 
and  lharp,  but  it  is  very  mild  and  pleafant  near  the.  coall. 
The  foil  is  generally  rich  and  fertile,  though  in  fome  parts 
very  fandy.  The  northern  part,  which  is  divided  by  a  range 
of  chalk  hills  from  the  fouthern,  was  anciently  overfpread  with 
forefts,  but  now  affords  good  pafture  for  cattle  ;  while  the 
fouthern  part  chiefly  confills  of  fine  downs,  and  feeds  incredible 
numbers  of  lheep.  The  chalk  hills,  which  run  through  every 
county  from  the  S.  E.  part  of  the  kingdom  thus  far,  termi¬ 
nate  at  the  farther  extremity  of  this;  but  on  the  coall,  chalk 
cliffs  extend  beyond  it  into  Devonlhire,  ten  miles  W.  of  Lyme. 
From  the  Hamplhire  border  to  the  neighbourhood  of  Bland- 
ford,  a  heathy  common  extends,  which  caufes  an  exception  to 
the  general  character  of  fertility  which  this  county  merits  ; 
bnt  the  rich  vales  to  the  S.  W.  make  ample  amends.  The 
downs  and  hills  are  covered  with  great  flocks  of  lheep,  whofe 
flelh  is  fweet  and  delicate,  and  wool  very  fine.  Here  is  plenty 
of  fowls,  as  poultry  of  all  forts,  fwans,  woodcocks,  pheafants, 
partridges,  fieldfares,  8cc.  befide  cattle,  filh,  & c.  The  pro¬ 
ducts  are  corn,  wool,  hemp,  fine  Portland  Hones,  and  fome 
marble.  The  peninfula  of  Purbeck  furnilhes  a  particular  kind 
of  Hone  called  by  its  name,  and  tobacco-pipe  clay.  This 
county  is  dillinguilhed  for  its  woollen  manufa&ures,  and  its 
fine  ale  and  beer.  It  fends  20  members  to  parliament,  and 
its  principal  rivers  are  the  Stour  and  Frome. 

DORSIFEROUS  plants,  among  botanills,  fuch  as  are 
of  the  capillary  kind,  without  ftalks,  and  which  bear  their 
feeds  on  the  back-fide  of  their  leaves. 

DORSTENI.A,  contrayerva;  a  genus  of  the  mono- 
gynia  order,  belonging  to  the  tetrandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  53d  order,  Scabridt. 
The  receptacle  is  common,  monophyllous,  and  carnous ;  the 
feeds  lying  fingly  in  the  carnous  fubftance.  There  are  four 
fpecies*  all  of  them  low  heibaceous  plants,  growing  in  the 
warm  countries  of  America.  The  root  is  ufed  in  medicine. 
It  is  full  of  knots  ;  an  inch  or  two  in  length,  about  half  an 
inch  thick  ;  externally  of  a  reddilh  brown  colour,  and  pale 
within  ;  long,  tough,  /lender  fibres  (hoot  out  from  all  fides  of 
it,  which  are  generally  loaded  with  fmall  round  knots.  The 
root  has  a  peculiar  kind  of  aromatic  fmell,  and  a  fomewhat 
aftringent,  warm,  bitteriffi  tafte,  with  a  light  and  fweetiffi  kind 
of  acrimony  when  chewed.  The  fibres  have  little  tafte  or 
fmell  ;  the  tuberous  part  therefore  fliould  only  be  chofen.  Con¬ 
trayerva  is  indifputably  a  good  and  ufeful  diaphoretic.  Its 
virtues  are  extra&ed  both  by  water  and  rectified  fpirit,  and. do 
not  arife  by  evaporation  with  either.  The  planes  cannot  be 
propagated  in  this  country  without  the  greateft  difficulty. 

DORSUM,  the  Back,  in  anatomy,  comprehends  all  the 


pofterior  part  of  tire  trunk  of  the  body  from  the  neck  to  the 
buttocks.  See  Anatomy. 

DORT,  or  Dordrecht,  a  city  of  Holland,  which  holds 
the  firft  rank  in  the  affembly  of  the  Hates.  It  is  feated  in  a 
fmall  ifland  formed  by  the  rivers  Meufe,  Merue,  Rhine,  and 
Linghe.  The  Meufe,  on  which  it  Hands,  gives  it  a  good  har¬ 
bour,  and  feparates  it  from  the  iflands  of  Iffeimonde  and  Ablas. 
It  is  divided  from  Beyerland  by  a  canal.  The  harbour  is  very 
commodious  for  the  merchandizes  which  come  down  the  Rhine 
and  the  Meufe,  which  keep  it  in  a  flourifhing  condition.  Its 
ftrength  confills  in  being  furroundtd  with  water.  Its  walls 
are  old,  and  defended  by  round  towers.  It  is  very  rich,  and 
well  built  with  brick,  and  had  formerly  the  exclufive  right  of 
coining  money.  It  is  at  prefent  the  ftaple  town  for  wines, 
particularly  Rheniffi.  It  was  detached  from  the  main  land  in 
1421,  on  the  17th  of  November,  by  a  flood  occafioned  by  the 
breaking  down  of  the  dyke,  which  overwhelmed  70  villages, 
and  about  too, coo  perfons.  However,  by  time  and  the  in- 
duftry  of  the  inhabitants,  a  great  part  of  the  land  is  recovered. 
It  has  two  principal  canals,  namely,  the  New  and  Old  Haven, 
by  which  heavy-loaded  veffels  may  enter  into  the  city.  Over 
the  Old  Haven  is  a  large  bridge  well  built  with  brick.  E. 
long.  4.  36.  N.  lat.  51.  39. 

Synod  of  Dort,  a  national  fynod,  fummoned  by  authority 
of  the  States  General,  the  province^  of  Holland,  Utrecht, 
and  Overyffel  excepted,  and  held  at  Dort  in  ]6r8.  The  moll 
eminent  divines  of  the  United  Provinces,  and  deputies  from 
the  churches  of  Englaud,  Scotland,  Switzerland,  Bremen, 
Heffia,  and  the  Palatinate,  affembled  on  this  occafion  in  or* 
der  to  decide  the  controverfy  between  the  Gomarifts  or  Cal- 
vinifts  and  Arminians  ;  the  latter  of  whom  were  declared  cor¬ 
rupters  of  the  true  religion.  But  the  authority  of  this  fynod 
was  far  from  being  univerfally  acknowledged  either  in  Hol¬ 
land  or  in  England.  The  liberty  of  private  judgment  with 
refpedl  to  the  doctrines  of  predeftination  and  grace,  which 
the  fpirit  that  prevailed  among  the  divines  of  Dort  feemed  fo 
much  adapted  to  difeourage  and  fupprefs,  acquired  new  vigour 
in  confequence  of  the  arbitrary  proceedings  of  this  affembly. 

DORTMUND,  a  rich,  populous,  and  imperial  city  of 
Germany,  in  the  circle  of  Weltphalia.  It  is  pretty  large, 
but  not  well  built.  Formerly  it  was  one  of  the  Hanfe  towns. 
Its  territory  alfo  was  formerly  a  county,  and  had  lords  of  its 
own:  but  fince  1504  it  has  been  poffeffed  entirely  by  the 
city. 

DORYPHORI,  from  Sofv  fpear,  and  q>t pa  I  bear,  an  appel¬ 
lation  given  to  the  life-guard-men  of  the  Roman  emperors. 
They  were  held  in  fuch  high  eft  i  mat  ion,  as  frequently  to  have 
the  command  of  armies  conferred  on  them.  It  was  ufual  alfo 
for  chief  commanders  to  have  their  doryphori  or  life-guard  to 
attend  them. 

DOSE,  in  pharmacy,  ,6cc.  the  quantity  of  a  medicine  to  be 
taken  at  one  time.  The  word  is  formed  from  the  Greek  Join?, 
which  flgnifies  gift,  or  a  thing  given  ;  from  do,  “  I  give.” 

DOSITHEANS,  Dosithei,  an  ancient  feCt  among  the 
Samaritans  in  the  firft  century  of  the  Chriftian  era.  Mention 
is- made  in  Origen,  Epiphanius,  Jerom,  and  divers  other  Greek 
and  Eatiu  fathers,  of  one  Dofitheus,  the  chief  of  a  faction 
among  the  Samaritans  ;  but  the  learned  are  not  at  .all  agreed 
as  to  the  time  wherein  he  lived.  St.  Jerom,  in  his  dialogue 
againft  the  Luciferiansj  places  him  before  our  Saviour  ;  .where¬ 
in,  he  is  followed  by  Drufius,  who  in  his  anfwer  to  Serrarius 
places  him  about  the  time  of  Sennacherib  king  of  Affyria. 
But  Scaliger  will  have  him  pofterior  to  our  Saviour’s  time : 
and  in  effect. Origen  intimates. him  to  have  been  contemporary 
with  the  apoftles ;  where  he  obferves,  that  he  endeavoured  to 
perfuade  the  Samaritans  that  he  was  the  Meffiah  foretold  by 
Mofes,  He  had  many  followers;  and  his  feel  was  Hill fub- 
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fi 9.ing  at  Alexandria  in  the  time  of  the  patriarch  Eulogius, 
who  makes  him  contemporary  with  Simon  Magus ;  and  ac¬ 
crues  him  of  corrupting  the  Pentateuch,  and  of  comppfing 
federal  books  dire&ly  contrary  to  the  law  of  God.  Tertullian 
Hates,  that  he  was  the  fir  ft  who  dared  to  rejeift  the  authority 
oi  the  prophets  by  denying  their  infpiration.  But  he  charges 
that  as  a  crime  peculiar  to  this  fedtary ;  which  in  reality  is 
common  to  the  whole  fe£l,  who  have  never  allowed  any  but 
the  live  books  of  Mofes  to  be  divine. 

DOSSER,  a  fort  of  baftket  to  be  carried  on  the  fhoulders 
of  men.  It  is  ufed  in  carrying  the  fuperfluoiis  earth  from  one 
part  of  a  fortification  to  another  where  it  is  wanted.  There 
are  hkewife  fmall  carts  and  wheel-barrows  for  the  fame  ufe. 

DOSSIL,  in  furgery,  is  lint  made  into  a  cylindric  form,  or 
refembling  the  fnape  of  a  date  or  olive-ftone.  Dofiils  are 
fometimes  fecured  by  a  thread  tied  round  their  middle. 
DOTTEREL,  in  ornithology.  See  Char  ad  ri  us. 

DOU,  or  Douw,  (Gerhard).  SeeDouw. 

DOUAY,  a  confiderable  town  of  France,  in  the  department 
of  the  North  and  late  French  Flanders.  It  has  a  fine  arfenal, 
a  foundery  for  cannon,  and  a  military  fchool.  The  fort  of 
Scarpe,  within  caanon-fliot,  ferves  for  a  citadel.  It  has  three 
famous  colleges  ;  and  the  great  fquare  in  the  centre  of  the 
city,  and  the  principal  church,  are  worthy  of  notice.  It  was 
taken  by  the  French  in  17  12,  after  the  fufpenfion  of  arms  be¬ 
tween  Great  Britain  and  France.  It  is  feated  on  the  river 
Scarpe,  whence  there  is  a  canal  to  the  Deule,  15  miles  N.  W. 
of  Cambray.  Lon.  3.  10.  E.  Lat.  50.  22.  N. 

DOUBLE;  two  of  a  fort,  one  correfponding  to  the  other. 
Inflances  of  Double  Children ,  Double  Cats ,  Double  Pears,  See. 
repeatedly  occur  in  the  Philofoph.  Tranfatt.  and  elfewhere. 
(See  Monster.)  Sir  John  Floyer,  in  the  fame  PranfaR'wns, 
giving  an  account  of  a  double  turkey ,  furnifhes  fome  reflections 
on  the  production  of  double  animals  in  general.  There  are  two 
caufes  of  duplicity  in  embryos.  1.  The  conjoining  or  connec¬ 
tion  of  two  perfeCt  animals ;  and,  2.  An  extraordinary  divifion 
and  ramification  of  the  original  velfels,  Sec. 

Double  Employment,  in  mufic,  a  name  given  by  M.  Rameau 
to  the  two  different  ways  in  which  the  chord  of  the  fub-do- 
minant  may  be  regarded  and  treated,  viz.  as  the  fundamental 
chord  of  the  fixth  fuperadded,  or  as  the  chord  of  the  great 
fixth,  inverted  from  a  fundamental  chord  of  the  feventh.  In 
reality,  the  chords  carry  exaCtly  the  fame  notes,  are  figured 
in  the  fame  manner,  are  employed  upon  the  fame  chord  of 
the  tone,  in  fuch  a  manner  that  frequently  we  cannot  difeern 
which  of  the  two  chords  the  auLhor  employs,  but  by  the  affift- 
ance  of  the  fubfequent  chord,  which  refolves  it,  and  which  is 
different  in  thefe  different  cafes.  To  make  this  diftindlion,  we 
muff  confider  the  diatonic  progrefs  of  the  two  notes  which 
form  the  fifth  and  the  fixth,  and  which,  conftituting  between 
them  the  interval  of  a  fecond,  muff  one  or  the  other  conftitutc 
the  diffonance  of  the  chord.  Now,  this  progrefs  is  deter¬ 
mined  by  the  motion  of  the  bafs.  Of  thefe  two  notes,  then, 
if  the  fuperior  be  the  diffonance,  it  will  rife  by  one  gradation 
into  the  fubfequent  chord,  the  lower  note  will  keep  its  place, 
and  the  higher  note  will  be  a  fuperadded  fixth.  If  the  lower 
be  the  diffonance,  it  will  defeend  into  the  fubfequent  chord, 
the  higher  will  remain  in  its  place,  and  the  chord  will  be  that 
of  the  great  fixth.  See  the  two  cafes  of  the  double  employment 
in  Rouffeau’s  Mufical  Dictionary,  Plate  D,  fig.  12.  With  re- 
fpeft  to  the  compofer,  the  ufe  which  he  may  make  of  the 
double-employment,  is  to  confider  the  chord  in  its  different 
points  of  view,  that  from  thence  he  may  know  how  to  make 
his  entrance  to  it,  and  his  exit  from  it  ;  fo  that  having  arrived, 
for  initance,  at  the  chord  of  the  fuperadded  fixth,  he  may 
refolve  it  as  a  chord  of  the  great  fixth,  and  reciprocally. 

Double  Fichy,  or  Fiche,  in  heraldry,  the  denomination  of 


a  crofs,  when  the  extremity  has  two  points;  in  contradtllinc* 
tion  to  fiche,  where  the  extremity  is  fharpened  away  to  one 
point. 

Double  Octave,  in  mufic,  an  interval  compofed  of  fifteen 
notes  in  diatonic  progreffion  ;  and  which,  for  that  reafon,  is 
called  a  fifteenth.  “  it  is  (fays  Rouffeau)  an  interval  compo¬ 
fed  of  two  octaves,  called  by  the  Greeks  dlfdiapafon.”  It  de¬ 
fences,  however,  to  be  remarked,  that  in  intervals  lefs  diitant 
and  compounded,  as  in  the  third,  the  fifth,  the  fimple  offave. 
Sec.  the  lowed  and  higheft  extremes  are  included  in  the  num¬ 
ber  from  whence  the  interval  takes  its  name.  But,  in  the 
double  octave,  when  termed  a  fifteenth,  the  fimple  number  of 
which  it  is  compofed  gives  the  name.  This  is  by  no  means 
analogical,  and  may  occafion  fome  confufion.  We  fftould  ra¬ 
ther  choofe,  therefore,  to  run  any  hazard  which  might  occur 
from  uniformly  including  all  the  terms  of  which  the  compo¬ 
nent  intervals  confift,  and  call  the  double  odlave  a  lixteenth, 
according  to  the  general  analogy.  See  Interval. 

DOUBLET,  among  lapidaries,  implies  a  counterfeit  flone 
compofed  of  two  pieces  of  cryftal,  and  fometimes  glafs  foften- 
ed,  together  with  proper  colours  between  them  ;  fo  that  they 
make  the  fame  appearance  to  the  eye  as  if  the  whole  fubflance 
of  the  cryftal  had  been  tinged  with  thefe  colours.  The  im¬ 
practicability  of  imparting  tinges  to  the  body  of  cryftals, 
while  in  their  proper  and  natural  date,  and  the  foftnefs  of 
glafs,  which  renders  ornaments  made  of  it  greatly  inferior  in¬ 
wear  to  crydal,  gave  inducements  to  the  introdu&ion  of  co¬ 
louring  the  furface  of  crydal  wrought  in  a  proper  form,  in 
fuch  a  manner  that  the  furfaces  of  two  pieces  fo  coloured  be¬ 
ing  laid  together,  the  effeft  might  appear  the  fame  as  if  the 
whole  fubdance  of  the  crydal  had  been  coloured.  The  cry¬ 
ftals,  and  fometimes  white  tranfparent  glafs  fo  treated,  were 
called  doublets  ;  and  at  one  time  prevailed  greatly  in  ufe,  on 
account  of  the  advantages,  with  refpeCt  to  wear,  fuch  doublets 
had,  when  made  of  cryftal,  over  glafs,  and  the  brightnefs  of 
the  colours  which  could  with  certainty  be  given  to  counterfeit 
ftones  this  way,  when  coloured  glafs  could  not  be  procured,  or 
at  lead:  not  without  a  much  greater  expence.  Doublets  have 
not  indeed  the  property  which  the  others  have,  of  bearing  to- 
be  fet  tranfparent,  as  is  frequently  required  in  drops  of  ear¬ 
rings  and  other  ornaments :  but  when  mounted  in  rings,  or 
ufed  in  fuch  a  manner  that  the  fides  of  the  pieces,  where  the 
joint  is  made,  cannot  be  infpefted,  they  have,  when  formed  of 
crydal,  the  title  to  a  preference  to  the  coloured  glafs  ;  and 
the  art  of  managing  them  is  therefore,  in  fome  degree,  of  the 
fame  importance  with  that  of  preparing  glafs  for  the  counter¬ 
feiting  gems  ;  and  is  therefore  properly  an  appendage  to  it,  as 
being  entirely  fubfervient  to  the  fame  intention.  There  is, 
however,  an  eafy  method  of  didinguiftiing  doublets,  which  is 
only  to  behold  them  betwixt  the  eye  and  light,  in  fuch  a  petition 
that  the  light  may  pafs  through  the  upper  part  and  corners 
of  the  ftone ;  when  it  will  eafily  be  perceived  that  there  is  no 
colour  in  the  body  of  the  ftone. 

DOUBLETS,  a  game  on  dice  within  tables;  the  men, 
which  are  only  15,  being  placed  thus;  Upon  the  free,  cinque, 
and  quatre  points,  there  liana  three  men  a-piece ;  and  upon 
the  trey,  duce,  and  ace,  only  two..  He  that  throws  higheft 
has  the  benefit  of  throwing  firft,  and  what  he  throws  he  lays 
down,  and  fo  does  the  other:  what  the  one  throws,  and  has 
not,  the  other  lays  down  for  him,  but  ou  his  own  account ; 
and  thus  they  do  till  all  the  men  are  down,  and  then  they 
bear.  He  that  is  down  firft,  bears  firft ;  and  will  doubtlefs 
win  the  game,  if  the  other  throws  not  doublets  to  overtake 
him :  which  he  is  fure  to  do,  ftnee  he  advances  or  bears  as 
many  as  the  doublets  make,  viz.  eight  for  two  fours. 

DOUBLING,  in  the  military  art,  is  the  putting  two  ranks 
or  files  of  foldiers  into  one.  Thus,  when  the  word  of  com¬ 
er 
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xnand  is,  double  your  ranks,  the  fecond,  fourth,  and  fixth  ranks 
march  into  the  firR,  third,  and  fifth,  fo  that  the  fix  ranks  are 
reduced  to  three,  and  the  intervals  between  the  ranks  be* 
come  double  what  they  were  before. 

Doubling,  among  hunters,  who  fay  that  a  hare  doubles 
when  flie  keeps  in  plain  fields,  and  winds  about  to  deceive  the 
hounds. 

Doubling,  in  the  manege,  a  term  ufed  of  a  horfe,  who  is 
faid  to  double  his  reins,  when  he  leaps  feveral  times  together,  to 
throw  his  rider  :  thus  we  fay,  the  ramingue  doubles  his  reins,  and 
makes  pontlevis. 

Doubling,  in  navigation,  thea£t  of  failing  round  or  palling 
•beyond  a  cape  or  promontory,  fo  as  that  the  cape  or  point  of 
land  feparates  the  (hip  from  her  former  fituation,  or  lies  be¬ 
tween  her  and  any  diRant  obferver. 

iD oubling  - Upon ,  in  naval  tatties,  the  adt  of  incloling  any 
part  of  a  hoitile  fleet  between  two  fires,  or  of  cannonading  it 
on  both  (ides.  It  is  ufually  performed  by  tire  van  or  rear  of 
that  fleet  which  is  fuperior  in  number,  taking  the  advantage  of 
the  wind,  or  of  its  fituation  and  circumltances,  and  tacking  or 
veering  round  the  van  or  rear  of  the  enemy,  who  will  thereby 
be  expofed  to  great  danger,  and  can  fcarcely  avoid  being  thrown 
into  a  general  confufion. 

DOUBLON,  or  Dubloon,  a  Spanilh  and  Portuguefe  coin, 
being  the  double  of  a  Pistole. 

DOUBTING,  the  adl  of  with-holding  our  aflent  from  any 
propofition,  on  fufpicion  that  we  are  not  thoroughly  apprifed 
of  the  merits  of  it,  or  from  not  being  able  peremptorily  lo 
decide  between  the  reafons  for  and  againft  it.  Doubting  is 
di  Ringin' Died  by  the  fchoolmen  into  two  kinds,  dubitalio  JleriHs, 
and  dubitatio  ejficax.  The  former  is  that  where  no  determina¬ 
tion  enfues  :  in  this  manner  the  Sceptics  and  Academics  doubt, 
who  with-hold  their  aflent  from  every  thing.  See  Sceptics, 
&lc.  The  latter  is  followed  by  judgment,  which  difiinguifhes 
truth  from  falfehood  :  fuchis  the  doubting  of  the  Peripatetics 
and  Cartefians.  The  laR  in  particular  are  perpetually  incul¬ 
cating  the  deceitfulnefs  of  our  fenfes,  and  tell  us  that  we  are 
to  doubt  of  every  one  of  their  reports,  till  they  have  been  exa¬ 
mined  and  confirmed  by  reafon.  On  the  other  hand,  the  Epi¬ 
cureans  teach,  that  our  fenfes  always  tell  truth  ;  and  that,  if 
you  go  ever  fo  little  from  them,  you  come  within  the  province 
of  doubting.  See  Cartesians,  Epicureans,  &c. 

Do  ubting,  in  rhetoric,  a  figure  whereon  the  orator  appears 
fome  time  fluctuating,  and  undetermined  what  to  do  or  fay. 
Tacitus  furnifhes  us  with  an  inflance  of  doubting,  almofi  to  a 
degree  of  diRradtion,  in  thofe  words  of  Tiberius  written  to  the 
fenate  :  Quid feribam,  P.  S.  aut  quomodo  feribam,  nut  quid  omni- 
no  non  feribam  hoc  tempore,  dii  me  deaque  pejus  pendant  quam  pc- 
rire  quotidie  fentio,f.  feio. 

DOUCETS,  or  Doulcets,  among  fportfmcn,  denote  the 
teftes  of  a  deer  or  Rag. 

DOUCINE,  in  architecture,  a  moulding  concave  above  and 
convex  below,  ferving  commonly  as  a  cymatium  to  a  delicate 
corniche.  It  is  likewife  called  gula. 

DOVE,  in  ornithology.  See  Columba. 

Dove-7 "ailing,  in  carpentry,  is  the  manner  of  faflening  boards 
together  by  letting  one  piece  into  another,  in  the  form  of  the 
tail  of  a  dove.  The  dove-tail  is  the  ItrongeR  of  the  aflem- 
blages  or  jointings  ;  becaufe  the  tenon,  or  piece  of  wood  which 
is  put  into  the  other,  goes  widening  to  the  extreme,  fo  that  it 
cannot  be  drawn  out  again,  becaufe  the  extreme  or  tip  is  big¬ 
ger  than  the  hole. 

DOVER,  a  fea-port  of  Kent,  with  two  markets,  on  Wed- 
nefday  and  Saturday.  It  is  Rrong  both  by'  nature  and  art, 
being  fituated  between  high  cliffs  ;  and  it  lias  an  ancient  caflle, 
built  on  a  high  hill  E.  from  the  town.  It  was  repaired  in 
i7>6,  and  there  are  barracks  in  it  for  3000  men.  The  town 
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was  once  walled  round,  and  had  ten  gates ;  but  there  now  re¬ 
main  only  three,  and  thofe  much  out  of  repair.  It  is  one  of 
the  cinque  ports,  and  a  corporation,  confiRi  ig  of  a  mayor  and 
12  jurats.  It  fends  two  members  to  parliament,  and  is  the  Ra¬ 
tion  of  the  packet-boats  that,  in  time  of  peace,  pafs  between 
Dover  and  Calais,  from  which  it  is  diRant  only  at  miles.  It 
was  once  of  much  larger  extent,  and  had  feven  churches, 
which  are  now  reduced  to  two  in  the  town,  and  one  in  the 
callle.  It  was  formerly  a  place  of  the  greateR  importance, 
and  deemed  the  key  of  the  ifland.  The  harbour  is  made  by  a 
gap  in  the  cliffs,  which  are  here  of  a  fublime  height,  though 
certainly  exaggerated  in  Shakefpeare’s  celebrated  defeription. 
Hence,  in  fine  weather,  is  a  profpeCR  of  the  coaR  of  Fiance. 
Dover  is  i  5  miles  S.  E.  of  Canterbury,  and  72  S.  E.  of  London. 
Lon.  1.23.  E.  Lat.  51.8.  N. 

Dover,  a  town  of  the  county  of  Kent,  and  Rate  of  Dela¬ 
ware,  in  N.  xVmerica.  It  is  the  feat  of  the  government,  and 
Rands  on  Jones’s  Creek,  a  few  miles  from  the  Delaware  river. 
Four  Rreets  interfeCl  each  other  at  right  angles,  in  the  centre 
of  the  town,  whole  incidences  form  a  fpacious  parade,  on  the 
E.  fide  of  which  is  an  elegant  Ratehoufe  of  brick.  The 
town  has  a  lively  appearance,  and  drives  a  confiderable  trade 
with  Philadelphia.  Wheat  is  the  principal  article  of  export. 
The  landing  is  about  fix  miles  from  the  town  of  Dover.  Lon. 
75.  30.  W.  Lat.  39.  10. 

Dover  Straits,  the  narrow  channel  between  Dover  and  Ca¬ 
lais,  which  feparates  our  ifland  from  the  oppofite  continent. 
Britain  is  fuppofed  by  many  to  have  been  once  peninfulated, 
the  prefent  flraits  occupying  the  iite  of  the  iflhmus  which 
joined  it  to  Gaul.  Thefe  celebrated  Rraits  are  only  2  1  miles 
wide  in  the  narrowefi  part.  From  the  pier  at  Dover  to  that 
at  Calais  is  24.  It  is  conjeCtnred,  that  their  breadth  leflens, 
and  that  they  are  two  miles  narrower  than  they  were  in  ancient 
times.  An  accurate  obferver  of  fifty  years  has  remarked, 
that  the  increafed  height  of  water,  from  a  decreafe  of  breadth, 
has  been  apparent  even  in  that  time.  The  depth  of  the  chan¬ 
nel  at  a  medium  in  highefi  fpring  tides  is  about  25  fathoms: 
tjie  bottom  either  coarfe  fand  or  rugged  fears,  which  have  for 
ages  unknown  refiRed  the  attrition  of  the  currents.  From 
the  Rraits,  both  eaRward  and  vveftward,  is  a  gradual  in- 
creafe  of  depth  through  the  channel  to  100  fathoms,  till 
foundings  are  totally  loft  or  unattended  to.  The  fpring-tides 
in  the  Rraits  rife  on  an  average  24  feet,  the  neap-tides  13. 
The  tide  flows  from  the  German  fea,  pafles  the  Rraits,  and 
meets,  with  a  great  rippling,  the  weRern  tide  from  the  ocean, 
between  Fairleigh  near  HaRings  and  Bologne  ;  a  proof  that 
if  the  feparation  of  the  land  was  effetted  by  the  feas,  it 
inuft  have  been  by  the  overpowering  weight  of  thofe  of  the 
north. 

DOUGLAS,  the  principal  town  of  the  Ifle  of  Man,  and 
which  has  lately  increafed  both  in  trade  and  buildings.  The 
harbour,  for  (hips  of  a  tolerable  burden,  is  the  f;-.feft  in  the 
ifland,  and  is  much  mended  by  a  fine  mole  that  has  been 
built.  It  is  feated  on  the  eaflern  fide.  W.  long.  4.  25. 

N.  lat.  74.  7. 

DOUW  (Gerhard),  a  celebrated  painter,  was  born  at  Lev- 
den  in  1613,  and  received  his  firfi  iirflru&ions  in  drawing  and 
defign  from  Bartholomew  Dolendo  an  engraver,  and  alfo  from 
Peter  Kouvvhoorn  a  painter  on  glafs  ;  but  at  the  age  of  fifteen 
be  became  a  difciple  of  Rembrandt.  In  that  famous  fchool  he 
continued  for  three  years  ;  and  then  found  himfelf  qualified  to 
Rudy  nature,  the  moR  unerring  director.  From  Rembrandt  he 
learned  the  tine  principles  of  colouring,  and  obtained  a  com¬ 
plete  knowledge  of  the  chiaro-fcuro  ;  but  to  that  knowledge 
he  added  a  delicacy  of  pencil,  and  a  patience  in  working. up 
his  colours  to  the  higheit  degree  of  neatnefs,  fuperior  to.  any 
other  maRer.  He  therefore  was  more  pleafed  with  thofe  pic- 
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fares  of  Rembrandt  which  were  painted  in  his  youth  than  thofe 
by  which  he  was  diftinguifhed  in  his  more  advanced  age  ;  be- 
caufe  the  firft  feemed  finifhed  with  more  care  and  attention,  the 
latter  with  more  boldnefs,  freedom,  and  negligence,  which  was 
quite  oppofite  to  the  taile  of  Douw.  Rut  although  his  man¬ 
ner  appears  fo  different  from  that  of  his  mailer,  yet  it  was 
to  Rembrandt  alone  that  he  owed  all  that  excellence  in  colour¬ 
ing  by  which  he  triumphed  over  all  the  artifls  of  his  own 
country. 

His  pictures  ufually  are  of  a  fmall  fize,  with  figures  fo  ex- 
quifitely  touched,  fo  tranfparent,  fo  wonderfully  delicate,  as  to 
excite  adonifhmcnt  as  well  as  pleafure.  He  defigned  every 
objeft  after  natuie,  and  with  an  exaCtnefs  fo  lingular,  that  each 
object  appears  as  perfedl  as  nature  itfelf,  in  refpedt  to  colour, 
frefhnefs,  and  force.  It  is  almolt  incredible  what  valt  iums 
have  been  given  and  are  given  at  this  day  for  the  pictures  of 
Douw,  even  in  his  own  country  ;  as  alfo  in  Italy  and  every  po¬ 
lite  part  of  Europe  :  for  he  was  exceedingly  curious  in  fmifh- 
ing  them,  and  patiently  affiduous  beyond  example.  Of  that 
patience  Sandrart  gives  a  ftrong  proof  in  a  circumftance  which 
he  mentions  relative  to  this  artill.  He  fays,  that  having  once, 
in  company  with  Bemboccio,  vifited  Gerhard  Douw,  they 
could  not  forbear  to  admire  the  prodigious  neatnefs  of  a  pic¬ 
ture  which  he  was  then  painting,  in  which  they  took  particular 
notice  of  a  broom  ;  and  exprefling  their  furpriie  at  the  exceffive 
neatnefs  of  the  finifhing  that  minute  objedt,  Douw  told  them 
he  fliould  fpend  three  days  more  in  working  on  that  broom 
before  he  fhould  account  it  entirely  complete.  In  a  family  pic¬ 
ture  of  Mrs.  Spiering,  the  fame  author  fays,  that  the  lady  had 
fat  five  days  for  the  finilhing  one  of  her  hands  that  leaned  on 
an  arm-chair.  For  that  reafon  not  many  would  fit  to  him  for 
their  portraits  ;  and  he  therefore  indulged  himfelf  mottly  in 
works  of  fancy,  in  which  he  could  introduce  objedts  of  ftilllife, 
and  employ  as  much  time  on  them  as  fuited  his  own  inclina¬ 
tion.  Sandrart  affures  us,  that  xoo  guelders  a-year  were  paid 
to  Gerhard,  on  confideration  that  he  fhould  give  his  benefac¬ 
tor,  Mr.  Spiering,  the  option  of  every  pidture  he  painted,  for 
which  he  was  immediately  to  receive  the  utmoft  of  his  demand. 
This  great  mailer  died  in  1674,  aged  61. 

Douw  appears  incontellably  to  be  the  moll  wonderful  in  his 
finifhing  of  all  the  Flemifh  mailers.  Every  thing  that,  came 
from  his  pencil  is  precious,  and  his  colouring  is  the  true  tint 
of  nature  ;  nor  do  his  works  appear  tortured,  nor  their  vigoar 
leffened,  by  his  patient  pencil  ;  for  whatever  pains  he  may 
have  taken,  there  is  no  look  of  labour  or  lliffnefs  ;  and  his  pic¬ 
tures  are  remarkable,  not  only  for  retaining  their  original  lultre, 
but  for  having  the  fame  beautiful  effedl  at  any  difiance  at 
which  they  may  be  viewed.  At  Turin  are  feveral  pictures  by 
Gerhard  Douw,  wonderfully  beautiful  ;  efpecially  one,  of  a 
dodlor  attending  a  fick  woman,  and  furveying  an  urinal.  The 
execution  of  that  painting  is  adonifhingly  fine,  and  although 
the  fhadoWs  appear  a  little  too  dark,  the  whole  has  an  inex- 
preffible  effedl.  In  the  gallery  at  Florence  there  is  a  night- 
piece  by  candle  light,  which  is  exquilitely  finifhed  ;  and  in  the 
fame  apartment,  a  mountebank  attended  by  a  number  of  fi¬ 
gures,  which  it  feems  impoffible  either  fufficiently  to  commend 
or  to  defer ibe. 

DOULE1A,  AavXaa,  among  the  Athenians,  a  kind  of  pu- 
nifhment,  by  which  the  criminal  was  reduced  to  the  condi¬ 
tion  of  a  Have.  It  was  never  inflidled  upon  any  but  the  ccn^ct, 
fojourners  dni  freed fervants. 

To  DOUSE,  in  fea  language,  is  to  lower  fuddenly,  or 
ilacken ;  and  it  13  applied  to  a  fail  in  a  fquall  of  wind,  an  ex¬ 
tended  hawfer,  &c. 

DOWAGER,  Dotissa  (q.  d.  a  widow  endowed,  or  that 
has  a  jointure),  a  title,  or  addition,  applied  to  the  widows  of 
princes,  duk^Sj  carls,  and  perfons  of  high  rank  only.  Sfueen 


Dowager,  is  the  widow  of  the  king,  and  as  fuch  enjoys  moft 
of  the  privileges  belonging  to  her  as  queen  confort  :  but  it  is 
not  high  treaion  to  violate  her  chadity  or  confpire  her  death, 
becaufe  the  fucceffion  is  not  thereby  endangered  ;  but  no  man 
can  marry  her  without  fpecial  licenfe  from  the  king,  on  pain 
of  forfeiting  his  lands  and  goods. 

DOWER  (Dotarium,  Doarium,  or  Dos),  a  portion  of  lands- 
or  tenements  which  a  widow  enjoys  for  term  gf  life  from  her 
hufband,  in  cafe  fire  furvives  him  :  and  which,  at  her  death, 
defeends  to  their  children.  But  {he  mull  have  been  the  wife  of 
the  party  at  the  time  of  his  deceafe  ;  or  not  divorced  a  vinculo 
matrimonii :  nor,  if  die  has  eloped  from  her  hufband,  and  lives 
with  an  adulterer,  fhall  fire  be  entitled  to  dower,  unlefs  her  huf¬ 
band  be  voluntarily  reconciled  to  her.  The  widows  of  traitors 
are  alfo  barred  of  their  dower  by  5  and  6  Ed.  VI.  cap.  n,  but 
not  the  widows  of  felons.  An  alien  cannot  be  endowed,  unlefs 
fire  be  queen-.confort.  And  if  a  woman  levies  a  fine  with  her 
hufband,  or  if  a  common  recovery  be  had  with  the  hufband 
and  wife  of  the  hufband’s  lands,  fire  is  barred  of  her  dower. 
A  widow,  clear  of  thefe  impediments,  is  by  law  entitled  to  be 
endowed  of  all  lands  and  tenements,  of  which  her  hufband. 
was  feifed  in  fee-fimple  or  fee-tail  at  any  time  during  the 
coverture  ;  and  of  which  any  iffue  fire  might  have  had  might 
by  poffibility  have  been  heir.  See  Jointure. 

DOWN,  a  county  of  Ireland  in  the  province  of  Ulder,. 
bounded  on  the  eaft  and  fouth  by  St.  George’s  channel ;  on 
the  well  by  the  county  of  Armagh  ;  and  on  the  north  by  the 
county  of  Antrim.  It  lies  oppofite  to  the  Ifle  of  Man,  Cum¬ 
berland,  and  Weflmoreland  ;  and  the  north  part  of  it  fronts- 
the  Mull  of  Galloway  in  Scotland,  and  is  about  44  miles 
from  it.  It  is  about  44  miles  in  length,  and  thirty  in  breadth. 
It  fends  14  members  to  parliament,  two  for  the  county,  and. 
12  for  the  following  boroughs,  Down-Patrick,  Newry,  New¬ 
town,  Killeleagh,  Bangor,  and  Hillfborough.  This  county  is 
rough  and  full  of  hills,  and  yet  the  air  is  temperate  and 
healthy.  The  foil  naturally  produces  wood,  unlefs  condantly 
kept  open  and  ploughed  ;  and  the  low  grounds  degenerate  into 
bogs  and  mofs,  where  the  drains  are  negleCted.  But  by  the 
induftry  of  the  inhabitants  it  produces  good  crops  of  corn, 
particularly  oats  ;  and,  where  marie  is  found,  barley.  This  laft 
is  exported  from  Killogh  to  Dublin.  The  llaple  commodity 
of  this  county  is  the  linen  manufacture. 

Down,  or  Down-Patrick,  a  town  of  Ireland,  in  the  county 
of  Down,  is  one  of  the  mofl  ancient  in  that  kingdom.  It  is 
a  market-town  and  a  bifhcprick,  faid  to  be  ereCted  in  the  5th 
century  by  St.  Patrick,  but  is  now  united  to  the  fee  of  Connor. 
Within  200  paces  of  the  town,  on  the  afeent  of  a  hill,  are 
the  ruins  of  an  old  cathedral,  remarkable  for  the  tomb  of  St.. 
Patrick  the  founder,  in  which  they  fay  the  bodies  of  St. 
Bridget  and  St.  Columb  are  alfo  laid.  The  town,  which  is 
feated  on  the  fouth  corner  of  Lough  Coin,  now  called  the  lake 
of  Strangford,  is  adorned  with  feveral  handfome  public  buildings. 
Among  the  hills,  and  in  many  illands,  are  flights  of  fwans  and. 
other  water-fowl  ;  and  the  lough  abounds  with  falmon,  mul¬ 
lets,  and  other  fea-fifh.  About  a  mile  from  this  town  is  St. 
Patrick’s  well,  which  many  people  frequent  to  drink  at  fome 
feafons-of  the  year,  and  others  to  perform  a  penance  enjoined 
them  by  the  popifh  priefts.  The  linen  manufacture  is  carried 
on  here,  as  it  is  in  feveral  places  in  this  country.  W.  long. 
5.  50.  N.  lat,  54.  23. 

Down,  the  fine  feathers  from  the  breafls  of  feveral  birds, 
particularly  of  the  duck  kind. — That  of  the  eider  duck  (fee 
Anas)  is  the  mofl  valuable.  Thefe  birds  pluck  it  from  their 
breads  and  line  their  neds  with  it.  We  are  told  that  the  quan¬ 
tity  of  down  found  in  one  ned  more  than  filled  the  crown  of 
an  hat,  yet  weighed  no  more  than  three  quarters  of  an  ounce. 

( Br .  Zoo!.)  Three  pounds  of  this  down  may  be  compreffed 
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into  a  {pace  fcarce  bigger  than  one’s  fid  ;  yet  is  afterwards  fo 
dilatable  as  to  fill  a  quilt  five  feet  fquare."  Salem.  Orn.  p.  416. 
That  found  in  the  nefts  is  mod  valued,  and  termed  live  down  ; 
it  i3  infinitely  more  elaftic  than  that  plucked  from  the  dead 
bird,  which  is  little  efteemed  in  Iceland.  The  beft  fort  is  fold 
at  45  fiflr  per  pound  when  cleanfed,  and  at  1 6  when  not  cleanfed. 
There  are  generally  exported  every  year,  on  the  company’s 
account,  1 500  or  2000  lb.  of  both  forts,  exclulive  of  what  is 
privately  exported  by  foreigners.  In  1750  the  Iceland  com¬ 
pany  fold  as  much  in  quantity  of  this  article  as  amounted  to 
55745  banco  dollars,  befides  what  was  fent  directly  to  Gluck- 
fladt.  Von  Trail,  p.  146. 

Down  or  hair  of  plants.  See  Hair, 

DOWNHAM,  a  town  of  Norfolk,  with  a  market  on  Sa¬ 
turday.  It  is  feated  on  the  Oufe,  and  is  noted  for  the  prodi¬ 
gious  quantity'  of  butter  that  is  brought  hither,  and  fent  to 
Cambridge  up  the  Oufe,  whence  it  is  conveyed  in  the  Cam¬ 
bridge  waggons  to  London,  and  generally  known  there  by  the 
name  of  Cambridge  butter.  It  is  35  miles  N.  E.  of  Cam¬ 
bridge,  and  86  N.  by  E.of  London.  Lon.  o.  20.  E.  Lat. 
52.  40.  N. 

DOWNS,  a  bank  or  elevation  of  fand,  which  the  fea  ga¬ 
thers  and  forms  along  its  fhores ;  and  which  ferves  it  as  a  bar¬ 
rier.  The  word  is  formed  from  the  French  dune,  of  the  Celtic 
diim,  a  “  mountain.”  Charles  de  Vifch.  in  his  Compend.  Chro- 
nolog.  Exord.  ip  Progre/f.  A'obat.  Clarijf.  B.  Maria,  de  Dunis, 
fays,  Valient  reperit  arenarum  collilws  ( quos  incolee  Duynen  va¬ 
cant  )  undique  cinclam. 

Downs  are  particularly  ufed  for  a  famous  road  for  fhips 
along  the  eaftern  coalt  of  the  county  of  Kent,  from  Dover  to 
the  North  Foreland  ;  where  both  the  outward  and  homeward- 
bound  (hips  frequently  make  fome  (lay  ;  and  fquadrons  of 
men  of  war  rendezvous  in  time  of  war.  It  affords  excellent 
anchorage  ;  and  is  defended  by  the  caftles  of  Deal,  Dover, 
and  Sandwich. 

DOWNTON,  a  borough  of  Wilts,  with  a  market  on  Fri¬ 
day.  It  is  feated  on  the  Avon,  and  is  fix  miles  S.  E.  of  Salif- 
bury,  and  84  W.  S.  W.  of  London.  Lon.  1.  36.  Lat.  51.O-N. 

DOWRY,  the  money  or  fortune  which  the  wife  brings  her 
hu(band  in  marriage  :  it  is  otherwife  called  maritagiiim ,  mar- 
riage-goods,  and  differs  from  dower.  See  Dower. 

DOXOLOGY,  an  hymn  ufed  in  praife  of  the  Almigh’y, 
diftinguifhed  by  the  title  of  greater  and  lejfer.  The  doxology 
was  ufed  at  the  clofe  of  every  folemn  office.  The  weftern 
church  repeated  it  at  the  end  of  every  pfalm,  and  the  eaftern 
church  at  the  end  of  the  laft  pfalm.  Many  of  their  prayers 
were  alfo  concluded  with  it,  particularly  thevfolemn  thankf- 
giving  or  confecration  prayer  at  the  eucharift.  It  was  alfo 
the  ordinary'  conclufion  of  their  fermons. 

DRABA,  in  botany,  a  genus  of  the  liliculofa  order,  belong¬ 
ing  to  the  tetradynamia  clafs  of  plants ;  and  in  the  natural 
method  ranking  under  the  39th  order,  Siliquofa.  The  filicula 
is  entire,  and  oval  oblong  ;  with  the  valves  a  little  plane,  pa¬ 
rallel  to  the  partition  :  there  is  no  ftyle.  There  are  fix  fpecies  ; 
of  which  the  only  one  worthy  of  notice  is  the  verna,  or  early 
whitlow  grafs.  It  hath  naked  (talks,  with  leaves  a  little  fer- 
rated.  The  bloffoms  are  white,  and  at  night  the  flowers  hang 
down.  It  grows  on  old  walls  and  dry  banks.  It  is  one  of 
the  earlieft  flowering  plants  we  have,  and  is  good  to  eat  as  a 
falad.  Goats,  (heep,  and  horfes  eat  it  j  cows  are  not  fond  of 
it ;  fwine  refufe  it. 

DRABLER,  in  the  fea  language,  a  fmall  fail  in  a  (hip, 
which  is  the  fame  to  a  bonnet  that  a  bonnet  is  to  a  courfe,  and 
is  only  ufed  when  the  courfe  and  bonnet  are  too  (hoal  to  clothe 
the  mall.  See  Bonnet  and  Course. 

DRABLING,  in  angling,  is  a  method  of  catching  barbels. 


Take  a  ftrong  line  of  fix  yards ;  which,  before  you  fallen  it 
to  your  rod,  mull  be  put  through  a  piece  of  lead,  that  if  the 
fifh  bite,  it  may  (lip  to  and  fro,  and  that  the  water  may  fome- 
thing  move  it  on  the  ground.  Bait  with  a  lobe  worm  well  fe- 
cured,  and  fo  by  its  motion  the  barbel  will  be  enticed  into  the 
danger  without  fufpicion.  The  beft  places  are  in  running 
water  near  piles,  or  under  wooden  bridges,  fupported  with  oaks 
floated  and  (limy. 

DRABS,  in  the  falt-works,  a  kind  of  wooden  boxes  foi* 
holding  the  fait  when  taken  out  of  the  boiling  pan.  The  bot¬ 
toms  of  them  are  made  (helving  or  inclining  forwards,  that  the 
briny  moifture  of  the  fait  may'  drain  off. 

DR  AC,  an  imaginary  being,  much  dreaded  by  the  country- 
people  in  many  parts  of  France.  The  dracs  are  fuppofed  to 
be  malicious  or  at  lead  trickfome  demons  ■,  but,  which  is  very, 
rare,  if  one  of  them  happens  to  take  a  fancy  to  a  man  or  wo¬ 
man,  they  are  fure  to  be  the  better  for  it.  Still  they  are  faid 
to  lay  gold  cups  and  rings  on  the  furface  of  pits  and  rivers, 
as  baits  to  draw  women  and  children  in  ;  though  their  ufuai 
dwelling  is  fome  old  empty  houfe,  whence  they  make  excur- 
iions  in  human  form,  vifible  or  invifiblc  as  beft  fuits  their  pur- 
pofe.  The  country  folks  (liudder  at  the  very  name  of  the  drac. 
Some  are  politive  that  they  have  feen  him  ;  for  happy  indeed 
is  that  village  in  which  there  is  not  a  houfe  execrated  as  the 
lurking-place  of  this  tremendous  drac. 

DRACiENA,  in  botany,  a  genus  of  the  monogynia  order, 
belonging  to  the  hexandria  clafs  of  plants.  The  corolla  is 
fexpartite  and  ereft ;  the  filaments  a  little  thicker  about  the 
middle  j  the  berry  trilocular  and  monofpermous. 

DRACHM,  a  Grecian  coin,  of  the  value  of  fevenpence 
three  farthings.  Drachm  is  alfo  a  weight  ufed  by  our  phyfi- 
cians  ;  containing  juft  fixty  grains  three  fcruples,  or  the  eighth 
part  of  an  ounce. 

DRACO,  a  celebrated  lawgiver  of  Athens.  When  he  ex- 
ercifed  the  office  of  archon,  he  made  a  code  of  laws  for  the  ufe 
of  his  citizens,  which,  on  account  of  their  feverity,  were  faid 
to  be  written  in  letters  of  blood.  ByAhem  idlenefs  was  pu- 
niffied  with  as  much  feverity  as  murder,  and  death  was  de¬ 
nounced  againft  the  one  as  well  as  the  other.  Solon  totally 
abolilhed  thefe  fanguinary  laws,  except  that  one  which  punifhed 
a  murderer  with  death.  The  popularity  of  Draco  was  uncom¬ 
mon,  but  the  gratitude  of  his  admirers  proved  fatal  to  him. 
When  once  he  appeared  on  the  theatre,  he  was  received  with 
repeated  applaufe  ;  and  the  people,  according  to  the  cuftom  of 
the  Athenians,  fhowed  their  refpeft  to  their  lawgiver  by  throw¬ 
ing  garments  upon  him.  This  was  done  in  Rich  profufion, 
that  Draco  was  foon  hid  under  them,  and  fmothered  by  the 
too  great  veneration  of  his  citizens.  He  lived  about  624 
years  before  the  Chriftian  era. 

Draco,  the  Dragon,  in  zoology,  a  genus  belonging  to  the 
order  of  amphibia  reptilia  ;  the  characters  of  which  are  thefe  : 
it  has  four  legs,  a  cylindrical  tail,  and  two  membranaceous 
wings,  radiated  like  the  fins  of  a  fifti,  by  which  he  is  enabled 
to  fly,  but  not  to  any  great  diftance  at  a  time.  There  are  two 
fpecies.  1.  I  he  volans,  or  flying-dragon,  with  the  wings  en¬ 
tirely  diftindl  fiom  the  fore  legs.  It  is  found  in  Africa  and 
the  Eaft  Indies.  2.  The  priepos,with  the  wings  fixed  to  the 
fore-legs.  It  is  a  native  of  America.  They  are  both  harmlefs 
creatures ;  and  feed  upon  flies,  ants,  and  fmall  infefls.  See 
Plate  2. 

Draco  Volans,  in  meteorology,  a  fiery  exhalation,  fre¬ 
quent  in  marffiy  and  cold  countries.  It  is  moll  common  in 
fummer ;  and  though  principally  feen  playing  near  the  banks 
of  rivers,  or  in  boggy  places,  yet  fometimes  mounts  up  to  a 
confiderable  height  in  the  air,  to  the  no  fmall  terror  of  the 
amazed  beholders  ;  its  appearance  being  that  of  an  oblong, 
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fometimes  roundifh,  fiery  body,  with  a  long  tail.  It  is  entire¬ 
ly  harmlefs,  frequently  flicking  to  the  hands  and  clothes  of 
people  without  injuring  them  in  the  leafl. 

■Draco,  in  aftronomy,  a  conftellation  of  the  northern  he- 
mifphere;  whofe  ftars,  according  to  Ptolemy,  ?j-e  81  ;  accord¬ 
ing  to  Tycho,  32  ;  according  to  Hevelius,  40  ;  according  to 
Bayer,  33  ;  and  according  to  Mr.  Flamflead,  80.  '"See 
A  STRONOMY. 

DRACOCEPHALUM,  dragon’s  head  ;  a  genus  of  the 
gymnofpermia  order,  belonging  to  the  didynamia  clafs  of 
plants.  The  throat  of  the  corolla  is  inflated,  the  upper  lip 
concave.  There  are  73  fpecies,  molt  of  them  herbaceous,  an¬ 
nual,  or  perennial  plants,  from  18  inches  to  three  feet  high, 
garnithed  moftly  with  entire  leaves,  and  whorled  fpikes  of  fmall 
monopetalous  and  ringent  flowers  of  a  blue,  white,  or  purple 
colour.  They  are  all  eafily  propagated  by  feeds,  which  may 
be  fown  either  in  the  fpiing  or  autumn  ;  and  after  the  plants 
are  come  up,  they  will  require  no  other  culture  but  to  be  kept 
clear  from  weeds. 

DRACONARIUS,  in  antiquity,  dragon-bearer.  Se¬ 
veral  nations,  as  the  Perfians,  Parthians,  Scythians,  ixc.  bore 
dragons  on  their  flandards  ;  whence  the  flandards  themfelves 
were  called  dracov.es,  “  dragons.”  The  Romans  borrowed  the 
fame  cufiom  from  the  Parthians  ;  or,  as  Cafaubon  has  it,  from 
the  Dacae ;  or,  as  Codin,  from  the  Affyrians.  The  Roman 
dracones  were  figures  of  dragons  painted  in  red  on  their  flags, 
as  appears  from  Ammianus  Marcellinus  :  but  among  the  Per¬ 
fians  and  Parthians  they  were  like  the  Roman  eagles,  figures  in 
full  relievo  ;  fo  that  the  Romans  were  frequently  deceived,  and 
took  them  for  real  dragons.  The  foldier  who  bore  the  dragon 
or  tlandard  was  called  by  the  Romans  draconarius  ;  and  by  the 
Greeks  fyay.o fapioc  and  ;  for  tht  emperors  carried 

the  cuftom  with  them  to  Confiantinople. 

DRACONTIC  month,  the  time  of  one  revolution  of  the 
moon  from  her  afcending  node,  called  caput  draconis,  to  her 
return  thither-. 

DRACONTIUM,  dragons  ;  a  genus  of  the  polyandria 
order,  belonging  to  the  gynandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  firft  order,  Palma.  The 
fpatha  is  cymbiform,  or  fhaped  like  a  boat ;  the  fpadix  covered 
all  over  ;  there  is  no  calyx  ?  there  are  five  petals  ;  the  berries 
polyfpermous.  There  are  five  fpecies,  all  natives  of  the  In¬ 
dies.  The  only  one  which  makes  any  appearance  is  the  pen- 
tufum,  with  leaves  having  holes,  and  a  climbing  ftalk.  This 
is  a  native  of  moil  of  the  Weft  India  iflands.  It  has  trailing 
ftalks  which  put  out  roots  at  every  joint,  that  fallen  to  the 
trunks  of  trees,  walls,  or  any  fupport  which  is  near  them,  and 
thereby  rife  to  the  height  of  25  or  30  feet.  The  leaves  are 
placed  alternately  upon  long  footftalks  :  they  are  four  or  five 
inches  long,  two  and  an  half  broad  ;  and  have  feveral  oblong 
holes  in  each,  which  at  firft  fight  appears  as  if  eaten  by  in¬ 
fers,  but  they  are  natural  to  the  leaves.  The  flowers  are  pro¬ 
duced  at  the  top  of  the  ftalk,  which  always  fwells  to  a  much 
larger  fize  in  that  part  than  in  any  other  :  thefe  are  covered 
with  an  oblong  fpatha  or  hood  of  a  whicifh  green  colour,  which 
opens  longitudinally  on  one  fide,  and  fhows  the  piftil,  which  is 
clofely  covered  with  flowers  of  a  pale  yellow,  inclining  to 
white.  This  plant  is  eafily  propagated  by  cuttings  ;  which  if 
planted  in  pots  filled  with  poor  fandy  earth,  and  plunged  into 
a  hot-hed,  willfoon  put  out  roots;  but  the  plants  are  fo  ten¬ 
der,  that  they  muft  be  preferved  in  a  ftove. 

DRACUNCULI,  in  furgery,  fmall  long  worms,  which 
breed  inthefkin  and  mufcular  part*  of  the  legs,  called  Guinea 
auorms.  The  common  way  of  getting  out  thefe  worms  is  by 
fecuring  the  head  with  the  point  of  a  needle,  and  then  winding 
the  worm,  a  little  every  day,  round  a  quill  or  doffil  of  lint,  fo 
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as  in  a  courfe  of  time  to  extradf  the  whole.  If  this  be  not 
done  very  gradually,  the  worm  will  be  broken,  and  the  confc-i 
quence  is  faid  to  be  a  very  great  degree  of  inflammation,  and 
in  fome  cafes  a  mortification  of  the  part. 

DRACUNCULUS,  in  botany.  See  Arum. 

DRAFF,  a  name  given  in  fome  places  to  the  wafh  given  to 
hogs,  and  the  grains  given  to  cows. 

DRAG,  in  building.  A  door  is  faid  to  drag  when  iaopen- 
ing  or  Ihutting  it  hangs  or  grates  upon  the  floor. 

Drag,  in  lea-language,  is  a  machine  confifting  of  a  fharp, 
fquare,  iron  ring,  encircled  with  a  net,  and  commonly  ufed  to 
take  the  wheel  off  from  the  platform  or  bottom  of  the  decks. 

DRAGOMAN,  or  Drogman,  a  term  of  general  ufc 
through  the  Eaft  for  an  interpreter,  whofe  office  is  to  facilitate 
commerce  between  the  orientals  and  occidentals.  Thefe  are 
kept  by  the  ambaffadors  of  Chriftian  nations  refiding  at  the 
Porte  for  this  purpofe.  The  word  is  formed  from  the  Arabic 
targeman  or  targiman,  of  the  verb  taragem,  “  he  has  interpret¬ 
ed.”  From  dragoman  the  Italians  formed  dragomano,  and, 
with  a  nearer  relation  to  its  Arabic  etymology,  tut  dmanno  ; 
whence  the  French  and  our  trucheman,  as  well  as  dragoman  and 
dr 00  man. 

DRAGON,  in  aftronomy.  See  Draco. 

Dragon’s  Head  and  Tail  (caput  lid  tauda  draconis),  are  the 
nodes  of  the  planets  ;  or  the  two  points  wherein  the  ecliptic  is 
interfered  by  the  orbits  of  the  planets,  and  particularly  that 
of  the  moon  ;  making  with  it  angles  of  five  degrees  and 
eighteen  minutes.  One  of  thefe  points  looks  northward  ;  the 
moon  beginning  then  to  have  northward  latitude,  and  the  other 
fouthward,  where  flie  commences  fouth.  Thus  her  deviation 
from  the  ecliptic  feems  (according  to  the  fancy  of  fome)  to 
make  a  figure  like  to  that  of  a  dragon,  whofe  belly  is  where 
flie  has  the  greateft  latitude  ;  the  interfedfion  repreienting  the 
head  and  tail,  from  which  refemblance  the  denomination  arifes. 
But  it  muft  be  obferved,  that  thefe  points  abide  not  always  ia 
one  place,  but  have  a  motion  of  their  own  in  the  zodiac,  and 
retrograde-wife  3  minutes  11  feconds/er  day  ;  completing  their 
circle  in  18  years  225  days  :  fo  that  the  moon  can  be  but  twice 
in  the  ecliptic  during  her  monthly  period,  but  at  all  ether 
times  flie  will  have  a  latitude  or  declination  from  the  ecliptic. 
It  is  about  thefe  points  of  interfedlion  that  all  eclipfes  happen. 
They  are  ufually  denoted  by  thefe  characters  £0  dragon’s  head, 
and  dragon’s  tail. 

Dragon,  in  zoology.  See  Draco. 

Dragon’s  Blood,  a  gummi-refinous  fubftance  fo  called, 
which  is  brought  from  the  Eaft  Indies,  either  in  oval  drops 
wrapped  up  in  flag  leaves,  or  in  large  mafies  compofed  of 
fmaller  tears.  It  is  faid  to  be  obtained  from  the  palmijuncus 
draco,  the  calamus  rotang,  the  dracena  draco,  tire  pterocar- 
pus  draco,  and  feveral  other  vegetables.  In  the  prefent  prac¬ 
tice  of  medicine,  it  is  very  little  if  at  all  ufed,  either  exter¬ 
nally  or  internally.  A  folution  of  dragon’s  blood  in  fpirit  of 
wine  is  ufed  for  ftaining  marble,  to  which  it  gives  a  red  tinge, 
which  penetrates  more  or  lefs  deeply  according  to  the  heat  of 
the  marble  during  the  time  of  application.  But  as  it  fpreads 
at  the  fame  time  that  it  finks  deep,  for  fine  defigns  the  marble 
fhould  be  cold.  Mr.  du  Fay  fays,  that  by  adding  pitch  to 
this  folution  the  colour  may  be  rendered  deeper. 

Dragon-F7/2>,  or  Dragonet,  in  ichthyology.  See  Callio- 

NYMUS. 

Dragon-FT^.  See  Libeldula. 

Dragon -Shell,  in  natural  hiftory,  a  name  given  by  people 
curious  in  fhells  to  a  fpecies  of  concamerated  patella  or  limpet. 
This  has  a  top  very  much  bent  ;  and  is  of  an  afh-colour  on  the 
outfide,  but  of  an  elegant  and  bright  flefh  colour  within.  It 
has  been  fouhd  flicking  cn  the  back  of  a  tortoife,  as  the  com- 
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men  limpets  do  on  the  fides  of  rocks  ;  and  fome  have  been 
found  affixed  to  large  (hells  of  the  pinna  marina  brought  from 
the  Eaft  Indies  at  different  times. 

Dragons,  in  botany.  See  Dracontium. 

DRAGONET,  or  Dragon -Fi/h,  in  ichthyology.  See 

Cali.ionymus. 

DRAGONNE'E,  in  heraldry.  A  lion  dragonnee  is  where 
the  upper  half  refembles  a  lion,  the  other  half*  going  off  like 
the  hinder  part  of  a  dragon.  The  fame  may  be  faid  of  any 
other  beaft  as  well  as  a  lion. 

DRAGOON,  in  military  affairs,  a  mufqueteer  mounted  on 
horfeback,  who  fometimes  fights  or  marches  on  foot,  as  occa- 
fion  requires.  Menage  derives  the  word  dragoon  from  the  La¬ 
tin  draconarius ,  which  in  Vegetius  is  ufed  to  fignify  foldier. 
But  it  is  more  probably  derived  from  the  German  tragen  or 
dragen,  which  fignifies  to  carry  ;  as  being  infantry  carried  on 
horfeback.  Dragoons  are  divided  into  brigades  as  the  cavalry  ; 
and  each  regiment  into  troops  ;  each  troop  having  a  captain, 
lieutenant,  cornet,  quarter-mafter,  two  ferjeants,  three  corpo¬ 
rals,  and  two  drummers  :  fome  regiments  have  hautboys.  They 
are  very  ufeful  on  any  expedition  that  requires  difpatch  ;  for 
they  can  keep  pace  with  the  cavalry,  and  do  the  duty  of  infan¬ 
try  :  they  encamp  generally  on  the  wings  of  the  army,  or  at 
the  paffes  leading  to  the  camp  ;  and  fometimes  they  are  brought 
to  cover  the  general’s  quarters  :  they  march  in  the  front  and 
rear  of  the  tirmy.  The  firft  regiment  of  dragoons  raifed  in 
England  was  in  i  6 8 1 ,  and  called  the  regiment  of  dragoons  of 
North  Britain.  In  battle  or  attacks  they  generally  fight 
fword  in  hand  after  the  firft  fire. 

DRAGOONING,  one  of  the  methods  ufed  by  Papifts  for 
converting  refradfory  heretics,  and  bringing  them  within  the 
pale  of  the  true  church.  The  following  method  of  dragooning 
the  French  Proteftants,  after  the  revocation  of  the  edidt  of 
Nantes,  under  Louis  XIV.  is  taken  from  a  French  work, 
tranflated  in  1 686.  The  troopers,  foldiers,  and  dragoons  went 
into  the  Proteffants’  houfes,  where  they  marred  and  defaced 
their  houfehold  (luff,  broke  their  looking-glaffes,  and  other 
utenfils  and  ornaments,  let  their  wine  run  about  their  cellars, 
and  threw  about  their  corn  and  fpoiled  it.  And  as  to  thofe 
things  which  they  could  not  deftroy  in  this  manner,  fuch  as 
furniture  of  beds,  linen,  wearing  apparel,  plate,  &c.  they  car¬ 
ried  them  to  the  market-place,  and  fold  them  to  the  Jefuits  and 
other  Roman  catholics.  By  thefe  means  the  Proteftants  in 
Montaubon  alone,  were,  in  four  or  five  dayrs,  ftripned  of  above 
a  million  of  money.  But  this  was  not  the  word.  Fhty 
turned  the  dining-rooms  of  gentlemen  into  ftables  for  their 
horfes  ;  and  treated  the  owners  of  the  houfes  where  they 
quartered  with  the  higheft  indignity  and  cruelty,  ladling  them 
about  from  one  to  another,  day  and  night,  without  intermif- 
fion,  not  fuffering  them  to  eat  or  drink  ;  and  when  they  began 
to  fink  under  the  fatigue  and  pains  they  had  undergone,  they 
laid  them  on  a  L- d,  and  when  they  thought  them  fomewhat 
recovered,  made  them  rife,  and  repeated  the  fame  tortures. 
When  they  faw  the  blood  and  fweat  run  down  their  faces  and 
other  parts  of  their  bodies,  they  (luiced  them  with  water,  and 
putting  over  their  heads  kettle-drums,  turned  upfide  down, 
they  made  a  continual  din  upon  them  till  thefe  unhappy  crea¬ 
tures  loft  their  fenfes.  To  recount  all  the  ingenious  cruelties 
exercifed  in  the  practice  of  dragooning  by  thefe  religious  la¬ 
vages,  would  cuidle  the  blood  of  even  the  molt  inanimate. 

DRAGS,  in  the  fea-languago,  are  whatever  hangs  over  the 
fliip  in  the  fea,  as  (hil  ts,  <?oats,  or  the  like  ;  and  boats,  when 
towed,  or  whatever  elfe  that  after  this  manner  may  hinder  the 
fit  ip’s  -way  when  (he  fails,  are  called  drags. 

DRAINS,  a  name  given,  ir^the  fen  countries,  to  certain 
large  cuts  or  ditches  of  20  or  30  feet  wide,  carried  through 
mar  dry  ground  to  fome  river  or  other  place  capable  of  dif- 
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charging  the  water.  An  efFeftual  method  of  drawing  off  the 
water  from  fuch  grounds  as  are  rendered  unfruitful  by  fprings 
oozing  out  upon  them,  has  long  been  a  dtfideratum  in  agricul¬ 
ture.  This  fubjedt  having  been  fcientifically  treated  in  Ander- 
fon’s  Effays  on  Agriculture,  we  cannot  give  a  better  view  of 
the  matter  than  in  the  following  extracts  from  vol.  u.  of  that 
work ;  his  obfervations  feeming  to  be  very  rational  and  well 
founded:  “  Springs  (fays  the  author)  are  formed  in  the 
bowels  of  the  earth,  by  water  percolating  through  the  upper 
ftrata  where  that  is  of  a  porous  texture,  which  continues  to 
defeend  downwards  till  it  meets  with  a  ftratum  of  clayr  that  in¬ 
tercepts  it  in  its  courfe  ;  where,  being  collected  in  confiderablc 
quantities,  it  is  forced  to  feek  a  paffage  through  the  poious 
ftrata  of  land,  gravel,  or.rock,  that  may  be  above  the  clay, 
following  the  courfe  of  thefe  ftrata  till  they  approach  the  fur* 
face  of  the  earth,  or  are  interrupted  by  any  obftacle  which  oc- 
cafions  the  water  to  rife  upwards,  forming  fprings,  bogs,  and 
the  other  phenomena  of  this  nature  ;  which  being  varioully 
diverfified  in  different  circumftances,  produce  that  variety  o( 
appearances  in  this  refpedt  that  we  often  meet  with. 

“  This  being  the  cafe,  we  may  naturally  conclude,  that  an 
abundant  fpring  need  never  be  expedfed  in  any  country  that  is 
covered  to  a  great  depth  with  fand  without  any  ftratum  of  clay 
to  force  it  upwards,  as  is  the  cafe  in  the  fandy  deferts  of  Ara¬ 
bia,  and  the  immeafur'able  plains  of  Libya  :  neither  are  we  to 
expedt  abundant  fprings  in  any  foil  that  confifts  of  an  uniform 
bed  of  claw  from  the  furface  to  a  great  depth  5  for  it  mull  al¬ 
ways  be  in  fome  porous  ftratum  that  the  water  hows  in  abun¬ 
dance  ;  and  it  can  be  made  to  flow  horizontally  in  that,  only 
when  it  is  fupported  by  a  ftratum  of  clay,  or  othei  fubftance 
that  is  equally  impermeable  by  water.  Hence  the  rationale  of 
that  rule  fo  univerfally  eftabliftied  in  digging  for  wells,  that  if 
you  begin  with  fand  or  gravel,  &c.  you  need  feldom  hope  to 
find  water  till  you  come  to  clay  ;  and  if  you  begin  with  clay, 
you  can  hope  for  none  in  abundance  till  you  reach  to  fand, 
gravel,  or  rock. 

k  It  is  neceffary  that  the  farmer  fhould  attend  to  this  pro- 
cefs  of  nature  with  care,  as  his  fuccefs  in  draining  bogs,  and 
every  fpecies  of  damp  and  fpouting  ground,  w  ill  in  a  gieat 
meafure  depend  upon  his  thorough  knowledge  of  this, — his 
acutcnefs  in  perceiving  in  every  caie  the  variations  that  may  be 
occafioned  by  particular  circumftances,  and  his  (kill  in  varying 
the  plan  of  his  operations  according  to  thefe.  As  the  variety 
of  cafes  that  may  occur  in  this  refpedt  is  very  great,  it  would 
be  a  very  tedious  talk  to  enumerate  the  whole,  and  deferibe  the 
particular  method  of  treating  each  ;  I  fhall  therefore  content 
myfelf  with  enumerating  a  few  particular  cafes,  to  (how  in 
w  hat  manner  the  principles  above  eftabliftied  may  be  applied  to 
practice. 

“  Let  fig.  1.  Plate  3.  reprefent  a  perpendicular  fediion  of 
apart  of  the  earth,  in  which  AB  is  the  furface  of  the  ground, 
beneath  which  are  feveral  ftrata  of  porous  fubftances  which  al¬ 
low  the  water  to  fink  through  them  till  it  reaches  the  line  CD, 
that  is  fuppofed  to  reprefent  the  upper  furface  of  a  folid  bed  of 
clay  ;  above  wdnch  lies  a  ftratum  of  rock,  fand,  01  giavel.  In 
this  cafe,  it  is  plain,  that  when  the  water  reaches  the  bed  of 
clay,  and  can  fink  no  farther,  it  muft  be  there  accumulated 
into  a  body;  and  feeking  for  itfelf  a  paffage,  it  flows  along 
the  furface  of  the  clay,  among  the  fand  or  giavel,  from  D  to¬ 
wards  C  ;  till  at  laft  it  iffues  foith,  at  the  opening  A,  a  lpring 
of  pure  water. 

“  If  the  quantity  of  water  that  is  accumulated  between  D 
and  C  is  not  very  confiderablc,  and  the  ftratum  of  clay  ap¬ 
proaches  near  the  furface  ;  in  that  cafe,  the  whole  of  it  will 
iffue  by  the  opening  at  A,  and  the  ground  will  remain  diy 
both  above  and  below- it.  But,  if  the  quantity  of  water  is  fo 
great  as  to  raife  it  to  a  coniiderable  height  in  the  bed  of  fa:;d 


D  R  A 


D  R  A 


t  54  ] 


or  gravel,  and  if  that  ftratum  of  fand  is  not  difcontinued  be¬ 
fore  it  reaches  the  furface  of  the  ground,  the  water,  in  this 
cafe,  would  not  only  iffue  at  A,  but  would  likewife  ooze  out 
in  fmall  llreams  through  every  part  of  the  ground  between  A 
and  a ;  forming  a  barren  patch  of  wet  fandy  or  gravelly 
ground  upon  the  fide  of  a  declivity,  which  every  attentive  ob- 
ferver  mull  have  frequently  met  with. 

“  To  drain  a  piece  of  ground  in  this  fituation  is  perhaps  the 
moll  unprofitable  talk  that  a  farmer  can  engage  in  ;  not  only 
becaufe  it  is  difficult  to  execute,  but  alfo  becaufe  the  foil  that 
is  gained  is  but  of  very  little  value.  However,  it  is  lucky  that 
patches  of  this  kind  are  feldom  of  great  breadth,  although 
they  fometimes  run  along  the  fide  of  a  declivity  in  a  horizontal 
direction  for  a  great  length.  The  only  effectual  method  of 
draining  this  kind  of  ground,  is  to  open  a  ditch  as  high  up  as 
the  higheft  of  the  fprings  at  a,  which  (liould  be  of  fuch  a 
depth  as  not  only  to  penetrate  through  the  whole  bed  of  fand 
or  gravel,  but  alfo  to  fink  fo  far  into  the  bed  of  clay  below,  as 
to  make  a  canal  therein  fufficiently  large  to  contain  and  carry 
off  the  whole  of  the  water.  Such  a  ditch  is  reprefented  by  the 
dotted  lines  a  e  %  \  but  as  the  expence  of  making  a  ditch  of 
fuch  a  depth  as  this  would  fuppoie,  and  of  keeping  it  after¬ 
wards  in  repair,  is  very  great,  it  is  but  in  very  few  cafes  that 
this  mode  of  draining  would  be  advifable  ;  and  never,  unlefs 
where  the  declivity  happens  to  be  fo  fmall,  as  that  a  great  fur- 
nice  is  loll  for  little  depth,  as  would  have  been  the  cafe  here  if 
the  furface  had  extended  in  the  direction  of  the  dotted  line  a  d. 

c‘  Butfuppofing  that  the  ftratum  of  clay,  after  approaching 
toward  the  furface  at  A,  continued  to  keep  at  a  little  depth 
below  ground  ;  and  that  the  foil  which  lay  above  it  was  of  a 
fandy  or  fpungy  nature,  fo  as  to  allow  the  water  to  penetrate 
it  eafily  ;  even  fuppolingthe  quantity  of  water  that  flowed  from 
D  to  C  was  but  very  inconfiderable,  inllead  of  riling  out  at  the 
fpring  A,  it  would  flow  forward  along  the  furface  of  the  clay 
among  the  porous  earth  that  forms  the  foil,  fo  as  to  keep  it 
con llantly  drenched  with  water,  and  of  confequence  render  it 
of  very  little  value. 

“  Wetnefs  arifing  from  this  caufe,  is  ufually  of  much  greater 
extent  than  the  former  :  and,  as  it  admits  of  an  eafy  cure,  it 
ought  not  to  be  one  moment  delayed  ;  as  a  ditch  of  a  very 
moderate  depth  opened  at  A,  and  carried  through  a  part  of 
the  ftratum  of  clay  (as  reprefented  by  the  dotted  lines  A  k f), 
would  intercept  and  carry  off  the  whole  of  the  rvater,  and 
render  the  field  as  dry  as  could  be  defired.  It  is,  therefore,  of 
very  great  confequence  to  the  farmer,  accurately  to  diftinguifh 
between  thefe  two  cafes,  lo  nearly  allied  to  each  other  in  ap¬ 
pearance  ;  and,  as  this  can  be  eafielt  done  by  boring,  every  one 
who  has  much  ground  of  this  kind  ought  to  provide  himfelf 
with  a  fet  of  boring-irons,  which  he  will  likewife  find  ufe  for 
on  other  occafions. 

“  I  might  here  enumerate  a  great  variety  of  cafes  which 
might  be  reduced  to  the  fame  head  with  the  foregoing  :  but  as 
any  attentive  reader  may,  after  what  has  been  faid,  be  able  ea¬ 
fily  to  diftinguifn  thefe,  I  fhall  only  in  general  obferve,  that 
every  foil  of  a  foft  and  porous  texture,  that  lies  upon  a  bed  of 
hard  clay,  whatever  its  fituation  in  other  refpedls  may  be,  will 
in  fome  meafure  be  fubjedled  to  this  difeafe.  And  if  it  is  upon 
a  declivity  of  any  confiderable  length,  the  undermoft  parts  of 
the  field  will  be  much  damaged  by  it,  unlefs  ditches  are  thrown 
up  acrofs  the  declivity  at  proper  diitances  from  one  another,  to 
intercept  the  water  in  its  defeent. 

It  may  not  likewife  be  improper  here  to  obferve,  that  in 
cafes  of  this  nature,  unlefs  where  the  foil  is  of  a  very  great 
depth,  the  malady  will  always  be  increafed,  'by  railing  the 
ridges  to  a  confiderable  height ;  as  will  appear  evident  by  exa¬ 
mining  fig.  2.  in  which  the  line  A  B  reprefents  the  furface  of  a 
field  of  this  nature,  and  C  D  the  furface  of  the  bed  of  clay. 


Now,  if  this  field  were  railed  into  high  ridges,  as  at  F  F  F,  fo- 
that  the  furrows  EEE  defeended  below  the  furface  of  the  clay, 
it  is  plain,  that  all  the  water  that  ffiould  fink  through  the  mid¬ 
dle  of  the  ridge,  would  run  along  the  furface  of  the  clay  till  it 
came  to  the  fides  of  the  ridge  L  L  L  L  L  L,  which  would 
thus  be  kept  continually  foaked  with  water.  Whereas,  if  the 
ground  had  been  kept  level,  as  in  the  part  of  the  field  from  G 
to  H,  with  open  furrows  H,  at  moderate  diftances  from  each 
other,  the  water  would  immediately  fink  to  the  clay,  and  be 
carried  off  by  the  furrows,  fo  as  to  damage  the  foil  far  lefs 
than  when  the  ridges  are  high.  If  the  foil  is  fo  thin  as  that 
the  plough  can  always  touch  the  clay,  the  ridges  ought  to  be 
made  narrow  and  quite  flat,  as  from  G  to  H  :  but  if  there  is 
a  little  greater  depth  of  foil,  then  it  ought  to  be  railed  into 
ridges  of  a  moderate  height,  as  from  H  to  B,  fo  as  to  allow 
the  bottom  of  the  furrow  to  reach  the  clay:  but  neither  is  this 
neceffary  where  the  foil  is  of  any  confiderable  depth. 

“  I  have  fee n  fome  induftrious  farmers,  who  having  ground 
in  this  fituation,  have  been  at  the  very  great  expence  of  making 
a  covered  drain  in  each  furrow.  But,  had  they  rightly  under - 
ftood  the  nature  of  the  difeafe,  they  never-  would  have  thought 
of  applying  fuch  a  remedy ;  as  mull  appear  evident  at  firft 
fight  to  thofe  who  examine  the  figure.  The  fuccefs  was  what 
might  be  expefted  from  fuch  a  foolifh  undertaking. 

“  Thefe  obfervations,  it  is  hoped,  will  be  fufficient  as  to  the 
manner  of  treating  wet,  fandy,  or  porous  foils.  I  now  pro¬ 
ceed  to  take  notice  of  fuch  as  are  of  a  iliff  clayey  nature, 
which  are  often  very  different  in  appearance,  and  require  a  dif¬ 
ferent  treatment  from  thefe  : 

“  Suppofe  that  the  ftratum  of  fand  or  gravel  D  C  fig.  3.. 
fliould  be  difcontinued,  as  at  E,  and  that  the  ftratum  above  it 
fhould  be  of  a  coherent  clayey  nature  :  in  this  cafe,  the  wa¬ 
ter  that  flowed  towards  E,  being  there  pent  in  on  every  fide,, 
and  being  accumulated  there  in  great  quantities,  it  muff  at 
length  force  a  paffage  for  itfell  in  fome  way  ;  and  prefling 
ftrongly  upon  the  upper  furface,  if  any  one  part  is  weaker 
than  the  reft,  it  there  would  burft  forth  and  form  a  fpring  (as 
fuppofe  at  A).  But  if  the  texture  of  every  part  of  this  ftra¬ 
tum  were  equally  ftrong,  the  water  would  fqueeze  through 
many  fmall  crannies,  and  would  ooze  out  in  numberlefs  places, 
as  between  A  and  F,  fo  as  to  occafion  that  kind  of  wetnefs 
that  is  known  by  the  name  of  a  /pouting  clayey  foil. 

“  The  cure,  in  this  cafe,  is  much  more  eafily  effected  than 
in  any  of  the  former  ;  for  if  a  ditch  of  a  confiderable  fize  is 
opened,  as  at  A,  towards  the  lowermoft  fide  of  the  fpouting 
ground,  fo  deep  as  to  penetrate  through  the  upper  ftratum  of 
clay,  and  reach  to  the  gravel,  the  water  will  rife  up  through 
it  at  firft  with  very  great  violence,  which  will  gradually  de- 
creafe  as  the  preffure  from  the  water  behind  is  diminilhed  ;  and 
when  the  whole  of  the  water  accumulated  in  this  fubterraneous 
refervoiris  run  oft,  there  being  no  longer  any  preffure  upon  the 
clay  above  it,  the  whole  foon  becomes  as  dry  as  could  be  defi¬ 
red,  and  continues  fo  ever  afterwards,  if  the  ditch  is  always 
kept  open.  This  1  fpeak  from  experience,  I  having  rendered 
fome  fields  of  this  kind  that  were  very  wet,  quite  dry  by  this 
method  of  treating  them. 

“  It  will  hardly  be  neceffary  for  me  here  to  put  the  farmer 
upon  his  guard,  to  be  particularly  careful  in  his  obfervations, 
that  he  may  diftinguifh  between  the  wetnefs  that  is  produced 
from  this  caufe,  and  that  which  proceeds  from  the  caufe  be¬ 
fore  mentioned  ;  becaufe  the  treatment  that  would  cure  the  or  e 
w'ould  be  of  no  ufe  at  all  to  the  other.  The  attentive  obferver 
likewife  will  readily  perceive,  that  if  any  field  that  is  wet  from 
this  caufe  admits  of  being  ploughed,  it  will  be  in  equal  danger 
of  being  hurt  by  being  raffed  into  high  ridges,  with  the  other 
kind  of  damp  ground  before  mentioned.  For  as  the  depth  of 
earth  above  the  refervoir  would  be.  fmallcr  in  the  deep  furrows 
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than  any  where  elfe,  there  would,  of  confequence,  be  lefs  re- 
fiftance  to  the  water  in  that  place,  fo  that  it  would  arife  there 
in  greater  abundance.  And  if,  in  this  cafe,  a  farmer  (hould 
dig  a  drain  in  each  furrow,  as  a  conliderable  quantity  of  wa¬ 
ter  would  rife  into  them,  in  fome  cafes,  the  ground  might  be 
improved,  or  even  quite  drained  thereby,  efpecialiy  if  they 
(hould  have  accidentally  reached  the  gravel  in  any  one  place ; 
although  at  an  expence  much  greater  than  was  neceffary.  I 
take  notice  of  this  circumftance  in  fome  meafure  to  prevent 
the  prejudice  that  fome  inattentive  obfervers  might  entertain 
againft  what  was  faid  before  of  this  method  of  draining,  from 
their  having  accidentally  feen  fome  fields  that  may  have  been 
bettered  by  it. 

“  Bogs  are  only  a  variety  of  this  laft  mentioned  kind  of  wet 
ground  ;  and,  therefore,  ought  in  general  to  be  drained  after 
the  fame  manner  with  them.  Clay  is  a  fubilance  that  ftrongly 
relilts  the  entrance  of  water  into  it  :  but  when  it  is  long 
drenched  with  it,  it  is,  in  procefs  of  time,  in  fome  meafure 
dilTolved  thereby  ;  lofes  its  original  firmnels  of  texture  and 
confillence  ;  and  becomes  a  fort  of  femi-fluid  mafs,  which  is 
called  a  bog  ;  and  as  thefe  are  fometimes  covered  with  a  ftrong 
fcurf  of  a  particular  kind  of  grafs,  with  very  matted  roots, 
which  is  Itrong  enough  to  bear  a  fmall  weight  without  breaking, 
although  it  yields  very  much,  it  is  in  thefe  circumftances  called 
a  f waggle.  But,  whatever  be  the  nature  of  the  bog,  it  is  in¬ 
variably  occafioned  by  water  being  forced  up  through  a  bed  of 
clay,  as  juft  now  defcribed,  and  diffolving  or  foftening,  if  you 
will,  a  part  thereof.  I  fay  only  a  part ;  becaufe  whatever  may 
be  the  depth  of  the  bog  or  fwaggle,  it  generally  has  a  partition 
of  folid  clay  between  it  and  the  refervoir  of  water  under  it, 
from  whence  it  originally  proceeds:  for  if  this  were  not  the 
cafe,  and  the  quantity  of  water  were  confiderable,  it  would 
meet  with  no  fufficient  reiiftance  from  the  bog,  and  would 
ifl'ue  through  it  with  violence,  and  carry  the  whole  femi-fluid 
mafs  along  with  it.  But  this  would  more  inevitably  be  the 
cafe,  if  there  was  a  cruft  at  the  bottom  of  the  bog,  and  if  that 
cruft  (hould  ever  be  broken,  efpecialiy  if  the  quantity  of  water 
under  it  were  very  confiderable  :  and  as  it  is  probable,  that,  in 
many  cafes  of  this  fort,  the  water  (lowly  diffolves  more  and 
more  of  this  under-cruft,  I  make  no  doubt,  but  that,  in  the 
revolution  of  many  ages,  a  great  many  eruptions  of  this  kind 
may  have  happened,  although  they  may  not  have  been  deemed 
of  importance  enough  to  have  the  hiftory  of  them  tranfmitted 
to  poilerity.  Of  this  kind,  although  formed  of  a  different 
fubilance,  I  confider  the  flow  of  the  SoKvay-mofs  in  Nor¬ 
thumberland  to  have  been  ;  which,  upon  the  16th  of  Novem¬ 
ber  1 7 7  t  ,  burft  its  former  boundaries,  and  poured  forth  a  pro¬ 
digious  dream  of  femi-fluid  matter,  which  in  a  flrort  time  co¬ 
vered  feveral  hundred  acres  of  very  fine  arable  ground.  Nor 
will  any  one,  who  is  acquainted  with  the  nature  of  mofs, 
who  knows  its  refemblance  to  clay  in  its  quality  of  abforbing 
and  retaining  water,  and  its  very  eafy  diffufibility  therein,  be 
furprifed  at  this  ;  as,  from  all  thefe  properties,  it  is  much  bet¬ 
ter  adapted  for  forming  an  extenfive  bog,  and  therefore  in 
greater  danger  of  producing  an  extenfive  devaftation  by  an 
eruption  of  the  water  into  it,  than  thofe  that  are  formed  of  any 
kind  of  clay  whatever. 

“  If  the  bog,  or  fwampy  ground,  is  upon  a  declivity,  the 
ditch  ought  to  be  carried  acrofs  the  field  about  the  place  where 
the  lowed  fprings  arife.  But  if  the  farface  of  the  ground  is 
level  or  nearly  fo,  as  between  A  and  B,  fig.  4.  and  the  fprings 
break  out  in  feveral  places,  q  q  q  q  q  q,  fo  as  to  form  foft 
quagmires  interfperfed  through  the  whole  of  the  field,  it  will 
be  of  little  confequence  in  what  part  the  drain  is  opened  ;  for 
if  it  is  dug  up  fo  deep  as  to  allow  the  water  to  rife  in  it  with 
freedom,  it  will  ifiue  through  that  opening,  and  the  field  will 
be  left  perfectly  dry. 


“  But  as  it  may  frequently  happen  that  the  ftratum  of  gravel 
fliould  be  at  a  confiderable  depth  beneath  the  furface  of  the 
earth,  and  as  it  may  be  fometimes  even  below  the  level  of  the 
place  into  which  the  drain  muftbe  emptied,  it  might  fometimes 
be  extremely  difficult  to  make  a  ditch  fo  deep  as  to  reach  the 
bed  of  fand  or  gravel.  But  it  is  lucky  for  us  that  this  is  not 
abfolutely  necefi’ary  in  the  prefent  cafe  ;  as  a  drain  of  two  or 
three  feet  deep,  as  at  D,  will  be  equally  effectual  with  one 
that  (hould  go  to  the  gravel.  All  that  is  ueceffary  in  this  cafe, 
is  to  fink  pits  (P)  in  the  courfe  of  the  drain,  at  a  moderate 
.  diftance  from  one  another,  which  go  fo  deep  as  to  reach  the 
gravel ;  for  as  the  water  there  meets  with  no  reflftance,  it  rea¬ 
dily  flows  out  at  thefe  openings,  and  is  carried  off  by  the  drain 
without  being  forced  up  through  the  earth  ;  fo  that  the  ground 
is  left  entirely  dry  ever  after. 

“  I  have  likewife  drained  feveral  fields  in  this  way  ;  and  as 
I  have  generally  found  the  appearances  pretty  much  alike,  I 
(hall,  for  the  information  of  the  inexperienced  reader.,  give  a 
ffiort  account  of  them  : 

“If  you  attempt  to  make  your  pit  in  one  of  thefe  foft 
quaggy  places  where  the  water  is  found  in  great  abundance, 
you  will  meet  with  very  great  difficulty  in  forming  it  ;  for,  as 
the  fubilance  of  which  it  is  compofed  is  foft,  it  will  always 
flow  into  the  hole  as  fall  as  you  dig  it  ;  on  which  account  I 
would  advife,  not  to  attempt  to  make  the  pit  in  the  fwaggle, 
but  as  near  it  in  the  folid  earth  as  you  conveniently  can.  How¬ 
ever,  if  it  is  pretty  firm,  and  of  no  great  extent,  it  is  fome¬ 
times  practicable  to  make  a  pit  in  the  foft  bog  at  the  dried  time 
of  the  year.  This  I  have  fometimes  praftifed,  which  gave  me 
an  opportunity  of  obfervingthe  nature  of  thefe  bogs  more  per¬ 
fectly  than  I  otherwife  would  have  had.  In  the  trials  of  this 
kind  that  I  have  made,  this  foft  quaggy  ground  has  feldom 
been  above  three  or  four  feet  deep,  below  which  I  have  always- 
found  a  ftratum  of  hard  tough  clay  ufually  mixed  with  (tones  ; 
andfo  firm,  that  nothing  butajnattock  or  pick-axe  could  pe¬ 
netrate  it :  and  as  this  is  comparatively  fo  much  drier  than  the 
ground  above  it,  an  inexperienced  operator  is  very  apt  to  ima¬ 
gine  that  this  is  the  bottom  that  he  is  in  fearch  of.  In  digging 
through  this  ftratum,  you  will  frequently  meet  with  fmall 
fprings  oozing  out  in  all  directions  ;  fome  of  them  that  might 
fill  the  tube  of  a  fmall  quill,  and  others  fo  fmall  as  to  be  fcarce 
perceptible  :  but  without  regarding  thefe,  you  muft  continue 
to  dig  on  without  intermiffion  till  you  come  to  the  main  body 
of  the  refervoir,  if  I  may  fo  call  it,  that  is  contained  in  the 
rock,  gravel,  or  fand  ;  which  you  will  generally  find  from  two 
to  four  feet  below  the  bottom  of  the  fwaggle,  and  which  you 
will  be  in  no  danger  of  miftaking  when  you  come  to  it :  for, 
if  there  has  been  no  opening  made  before  that  in  the  field,  as 
foon  as  you  break  the  cruft  immediately  above  the  gravel  or 
rock,  the  water  burfts  forth  like  a  torrent,  and  on  fome  occa- 
fions  rifes  like  a  jet  d’eau,  to  a  confiderable  height  above  the 
bottom  of  the  ditch  ;  and  continues  to  flow  off  with  great  im- 
petuofity  for  fome  time,  till  the  pent-up  water  being  drained  off, 
the  violent  boiling  up  begins  to  fubflde,  and  the  ftrength  of  the 
current  to  abate  ;  and,  in  a  ffiort  time,  it  flows  gently  out  like 
any  ordinary  fpring  :  allowing  it  to  remain  in  this  ftate,  tire 
quaggy  earth  begins  to  fubflde,  and  gradually  becomes  firmer 
and  firmer  every  day  ;  fo  that,  in  tfie  fpace  of  a  few  months, 
thofe  bogs  which  were  formerly  fo  foft  as  hardly  to  fupport  the 
weight  of  a  fmall  dog,  become  fo  firm,  that  oxen  and  horfes 
may  tread  upon  them  without  any  danger  of  finking,  at  the 
very  wetted  feafon  of  the  year.  I  have  had  a  field  of  tin’s  na¬ 
ture,  that,  by  having  only  one  fuch  pit  as  I  have  now  defcribed 
opened  in  it,  was  entirely  drained  to  the  diftance  of  above  a 
hundred  yards  around  it  in  every  direction.  But  as  it  is  poffi* 
ble  that  the  ftratum  in  which  the  water  runs  may  be  in  fome 
places  interrupted,  it  will  be  in  general  expedient  to  make  fe¬ 


ci 


DRA 


D  R  A 


[ 

reral  of  thefe  pits,  if  the  field  is  of  great  extent ;  always  car¬ 
rying  the  drain  forward  through  the  lowermoit  part  of  the 
field,  or  as  near  the  quag  as  you  conveniently  can  ;  and  fink¬ 
ing  a  pit  wherever  you  may  judge  it  will  be  moll  neeeffary. 
But  if  the  ftratum  of  gravel  is  not  interrupted,  there  will  be 
no  violent  burfl  of  water  at  opening  any  of  thefe  after  the 
firft,  as  I  have  frequently  experienced.  To  keep  thefe  wells 
from  doling  up  after  they  are  made,  it  is  always  expedient  to 
fill  them  up  with  fmall  Hones  immediately  after  they  are  made, 
which  ought  to  rife  to  the  height  of  the  bottom  of  the 
drain. 

“  I  have  often  imagined  that  the  expence  of  diggingthefe 
pits  might  be  faved  by  boring  a  hole  through  this  folid  ftratum 
of  clay  with  a  large  wimble  made  on  purpofe  ;  but  as  I  never 
experienced  this,  I  cannot  fay  whether  or  not  it  would  anfwer 
the  defired  end  exactly. 

“  If  the  whole  field  that  is  to  be  drained  confifts  of  one 
cxtenfive  bog,  it  will  require  a  long  time  before  the  whole 
work  can  be  entirely  finifhed,  as  it  will  be  impolfible  to  open 
a  drain  through  it  till  one  part  of  it  is  firft  drained  and  be¬ 
comes  folid  ground.  In  a  fituation  of  this  kind,  the  under¬ 
taker,  after  having  opened  a  drain  to  convey  the  water  from 
the  lowed  part  of  the  bog,  mull  approach  as  near  to  the 
fwampy  ground  as  he  can,  and  there  make  his  firft  pit ;  which 
will  drain  off  the  water  from  the  neareft  parts  of  the  bog. 
When  this  has  continued  open  for  fome  time,  and  that  part  of 
the  bog  is  become  fo  folid  as  to  admit  of  being  worked,  let 
him  continue  the  ditch  as  far  forward  through  it  as  the  fitua¬ 
tion  it  is  in  will  admit  of,  and  there  fink  another  pit  ;  and 
proceed  gradually  forward  in  the  fame  manner  ;  making  crofs 
cuts  where  neeeffary,  till  the  whole  be  finifhed. 

“  In  this  manner  may  any  bog  or  track  of  fpouting  ground 
of  this  nature  be  rendered  dry  at  a  very  inconfiderable  ex¬ 
pence  ;  and  as  there  can  be  no  other  method  of  draining 
ground  of  this  fort  effedlually,  1  recommend  the  ftudy  of  it 
to  the  attention  of  every  diligent  farmer  who  may  have  occa- 
iion  for  it.  Let  him  firft  be  extremely  cautious  in  examining 
all  the  circumftances  of  his  particular  fields,  that  he  may  be 
certain  which  of  the  claffes  above  enumerated  it  may  be  rank¬ 
ed  with  ;  and,  when  he  is  perfedlly  fure  of  that,  he  may  pro¬ 
ceed  without  fear,  being  morally  certain  of  fuccefs. 

“  There  is,  however,  one  kind  of  damp  ground  not  yet 
particularly  fpecified,  that  1  have  purpofely  omitted  taking 
notice  of  till  ibis  time,  as  1  have  never  had  any  opportunity 
of  examining  particularly  into  the  nature  of  it,  nor  of  afeer- 
taining  by  experience  what  is  the  moil  proper  method  of 
treating  it.  The  foil  I  have  now  particularly  in  my  eye  con¬ 
fifts  of  a  deep  ftrong  clay  that  does  not  vary  its  nature  even  on 
the  furface,  but  in  as  far  as  manures  may  have  rendered  it 
more  friable  and  tender,  the  colour  ufually  inclines  to  a  red- 
difh  call,  and,  for  the  moil  part,  it  is  fituated  upon  the  fide  of 
fome  declivity.  This  bed  of  clay  reaches  to  a  great  depth, 
without  any  variation,  and  is  intermixed  with  a  conftderable 
quantity  of  fmall  round  ftones.  Many  foils  of  the  fort  now 
deferibed,  are  apt  to  be  continually  moift  and  full  of  water 
during  the  winter  feafon  ;  but  when  the  dry  weather  of  fum- 
mer  fets  in,  the  moifture  is  diminifited,  and  the  furface  becomes 
hard,  and  it  is  rent  into  many  large  gaps  which  allow  free  ad- 
miffion  to  the  fun  and  air,  fo  as  to  fcorch  up  almoft  every 
plant  that  is  fowed  upon  it :  and  as  thefe  foils  are  ufually  in 
themfelves  naturally  fertile  when  drained,  it  were  to  be  wifhed 
that  fome  method  could  be  difeovered  that  would  be  lefs  ex- 
penfive  than  what  is  ufually  pradlifed  with  regard  to  fome  foils 
of  this  kind  in  Effex  ;  where  they  make  covered  drains  of  two 
and  a  half  feet  deep,  running  diagonally  through  the  whole 
field,  at  the  diftance  of  20  feet  from  each  other.” 

With  regard  to  the  making  of  thefe  drains  we  have  the 
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following  diredlions  in  the  Georgicai  Effays,  by  T.  B.  Bayley, 
Efq.  of  Hope  near  Manchefter  :  “  Firlt  make  the  main  drains 
down  the  Hope  or  fall  of  the  field.  When  the  land  is  very  wet, 
or  has  not  much  fall,  there  ftiould,  in  general,  be  two  of  thefe 
to  a  flatute  acre  ;  for  the  fhorter  the  narrow  drains  are,  the 
lefs  liable  they  will  be  to  accidents.  The  width  of  the  trench 
for  the  main  drains  ftiould  be  30  inches  at  top,  but  the  width 
at  the  bottom  mull  be  regulated  by  the  nature  and  fize  of  the 
materials  intended  to  be  ufed.  If  the  drain  is  to  be  made  of 
bricks  10  inches  long,  3  inches  thick,  and  4  inches  in  breadth, 
then  the  bottom  of  the  drain  mull  be  12  inches;  but  if  the 
common  fale  bricks  are  ufed,  then  the  bottom  mull  be  propor- 
tionably  contracted.  Jn  both  cafes  there  mult  be  an  interllice 
of  one  inch  between  the  bottom  brick  and  the  fides  of  the 
trench,  and  the  vacuity  mult  be  filled  up  with  ftraw,  rulhes,  or 
loofe  mould.  For  the  purpofe  of  making  thefe  drains,  I  or¬ 
der  my  bricks  to  be  moulded  10  inches  long,  4  broad,  and  3 
thick  ;  which  dimenfions  always  make  the  belt  drain. 

“  The  method  I  purfue  in  conltrufting  my  main  drains  is 
as  follows :  When  the  ground  is  foft  and  fpongy,  the  bottom 
of  the  drain  is  laid  with  bricks  placed  acrofs.  On  thefe,  on 
each  fide,  two  bricks  are  laid  flat,  one  upon  the  other,  form¬ 
ing  a  drain  fix  inches  high  and  four  broad  ;  which  is  covered 
with  bricks  laid  flat.  When  the  bottom  of  the  trencli  is  found 
to  be  a  firm  and  folid  body,  as  clay  or  mavle,  the  bottom  of 
the  drain  does  not  then  requiie  being  laid  with  bricks.  In 
that  cafe  the  fides  are  formed  by  placing  one  brick  edgeways, 
inftead  of  two  laid  flat. 

“  This  latter  method  is  much  cheaper,  and  in  fuch  land 
equally  durable  with  the  other.  When  ftones  are  ufed  inftead 
of  bricks,  the  bottom  of  the  drain  Ihould  be  about  eight 
inches  in  width.  And  here  it  will  be  proper  to  remark,  that, 
in  all  cafes,  the  bottom  of  the  main  drains  muft  be  funk  four 
inches  below  the  level  of  the  narrow  ones,  even  at  the  point 
where  the  latter  fall  into  them. 

“  The  main  drains  Ihould  be  kept  open  till  the  narrow  ones 
are  begun  from  them,  after  which  they  may  be  finifhed  ;  but 
before  the  earth  is  returned  upon  the  ftones  or  bricks,  it  will 
be  advifable  to  throw  in  ftraw,  ruflies,  or  brufh-wood,  to  in- 
cieafe  the  freedom  of  the  drain. 

“  The  fmall  narrow  drams  ftiould  be  cut  at  the  diftance  of 
16  or  18  feet  from  each  other;  and  fhould  fall  into  the  main 
drain  at  very  acute  angles,  to  prevent  any  lloppage.  At  the 
point  where  they  fall  in,  and  eight  or  ten  inches  above  it, 
they  ftiould  be  made  firm  with  brick  or  ftone.  Thefe  drains 
ftiould  he  18  inches  wide  at  top,  and  16  at  bottom.  Fig.  5. 
reprefents  a  field  with  drains  laid  out  according  to  Mr.  Bayley’s  , 
method.  The  black  lines  reprefent  the  main  drains,  and  the 
dotted  lines  reprdfent  the  narrow  drains  communicating  with 
the  former  from  all  parts  of  the  field.”  In  the  different  vols, 
of  the  Tranf.  of  the  Soc.  for  the  Encouragement  of  Arts,  See. 
various  communications  may  be  found  on  this  important 
fubjett. 

DRAKE,  in  ornithology,  the  male  of  the  duck  kind.  See 
Anas. 

Drake  (Sir  Francis),  the  renowned  Englifh  admiral,  was 
the  fon  of  Edward  Drake  a  tailor,  and  born  near  Taviftock  in 
Devonfhire,  in  the  year  1545.  He  was  brought  up  at  the  ex¬ 
pence  and  under  the  care  of  Sir  John  Hawkins,  who  was  his 
kinfman  ;  and,  at  the  age  of  18,  was  purfer  of  a  ftiip  trading 
to  Bifcay.  At  20,  he  made  a  voyage  to  Guinea  ;  and,  at  22, 
had  the  honour  to  be  made  captain  of  the  Judith.  In  that 
capacity  he  was  in  the  harbour  of  St.  John  de  Ulloa,  in  the 
gulph  of  Mexico,  where  he  behaved  moil  gallantly  in  the  glo¬ 
rious  aftions  under  Sir  John  Hawkins,  and  returned  with  him 
to  England,  with  great  reputation,  though  not  worth  a  groat. 
Upon  this  he  projected  a  defign  againft  the  Spaniards  in  the 
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*Wefl  Indies;  which  he  no  fooner  publifhed,  than  he  had  vo¬ 
lunteers  enough  ready  to  accompany  him.  In  157011c  made 
his  firft  expedition  with  two  fhips ;  and  the  next  year  with 
one  only,  in  which  he  returned  fafe,  if  not  with  fuch  advan¬ 
tages  as  he  expe&ed.  He  made  another  expedition  in  1572, 
wherein  he  did  the  Spaniards  fome  mifchief,  and  gained  im- 
menfe  booties,  with  which  he  bore  away  for  England,  and 
arrived  in  Auguft  157 3* 

His  fuccefs  in  this  expedition,  joined  to  his  honourable  be- 
ha  viour  towards  his  owners,  gained  him  a  high  reputation  ; 
and  the  ufe  he  made  of  his  riches,  a  Hill  greater.  For,  fitting 
out  three  ftout  frigates  at  his  own  cxpence,  he  failed  with  them 
to  Ireland  ;  where,  under  Walter  tail  of  Effex,  the  father  of 
the  famous  unfortunate  earl,  he  ferved  as  a  volunteer,  and  did 
many  glorious  adions.  After  the  death  of  his  noble  patron, 
he  returned  into  England  ;  where  Sir  Chriftopher  Hatton  in¬ 
troduced  him  to  her  majefty,  and  procured  him  countenance 
and  protedion  at  court.  By  this  means  he  acquired  a  capa¬ 
city  of  undertaking  that  grand  expedition  which  will  render 
his  name  immortal.  The  firft  thing  he  pr«pofed  was  a  voyage 
into  the  South  Seas  through  the  Straits  of  Magellan  ;  which 
was  what  hitherto  po  Englifhman  had  ever  attempted.  The 
projed  was  well  received  at  court :  the  queen  furniflied  him 
with  means ;  and  his  own  fame  quickly  drew  together  a  fuf- 
ficient  force.  The  fleet  with  which  he  failed  on  this  extraor¬ 
dinary  undertaking,  confided  only  of  live  veffels,  fraall  when 
compared  with  modern  fhips,  and  no  more  than  164  able  men. 
He  failed  on  the  13th  of  December  1577  ;  on  the  25th  fell 
in  with  the  coaft  of  Barbary,  and  on  the  29th  with  cape  Verd. 
On  the  13th  of  March  he  palled  the  equinodial,  made  the 
coaft  of  Brazil  on  the  5th  of  April,  and  entered  the  River  de 
la  Plata,  where  he  loft  the  company  of  two  of  his  fhips ;  but 
meeting  them  again,  and  taking  out  their  provifions,  he  turned 
them  adrift.  On  the  29th  of  May  he  entered  the  port  of  St. 
Julian’s,  where  he  continued  two  months  for  the  fake  of  lay¬ 
ing  in  provifions :  on  the  20th  of  Auguft  he  entered  the  Straits 
of  Magellan,  and  on  the  25th  of  September  palled  them,  hav¬ 
ing  then  only  his  own  Ihip.  On  the  25th  of  November  he 
came  to  Machao,  which  he  had  appointed  for  a  place  of  ren¬ 
dezvous  in  cafe  his  fhips  feparated ;  but  captain  Winter,  his 
vice-admiral,  having  repaffed  the  Straits,  was  returned  to  Eng¬ 
land.  Thence  he  continued  his  voyage  along  the  coafts  of 
Chili  and  Peru,  taking  all  opportunities  of  feizing  Spanilh 
fhips,  and  attacking  them  on  fhore,  till  his  men  were  fated  with 
plunder ;  and  then,  coafting  America  to  the  height  of  48  de¬ 
grees,  he  endeavoured  to  find  a  paffage  that  way  back  into  our 
feas,  but  could  not.  However,  he  landed,  and  called  the 
country  Netu  Albion,  taking  poffeffion  of  it  in  the  name  and 
for  the  ufe  of  queen  Elizabeth  ;  and,  having  careened  his  Ihip, 
fet  fail  from  thence,  on  the  29th  of  September  1579,  for  the 
Moluccas.  He  is  fuppofed  to  have  chofen  this  paffage  round, 
partly  to  avoid  being  attacked  by  the  Spaniards  at  a  difadvan- 
tage,  and  partly  from  the  lateneis  of  the  feafon,  whence  dan¬ 
gerous  ftorms  and  hurricanes  were  apprehended.  On  the  13th 
of  October  he  fell  in  with  certain  iflands  inhabited  by  the 
moft  barbarous  people  he  had  met  with  in  all  his  voyage  :  on 
the  4th  of  November  he  had  fight  of  the  Moluccas ;  and, 
coming  to  Ternate,  was  extremely  well  received  by  the  king 
thereof,  who  appears,  from  the  moft  authentic  relations  of 
this  voyage,  to  have  been  a  wife  and  polite  prince.  On  the 
10th  of  December  he  made  Celebes  ;  where  his  fhip  unfortu¬ 
nately  ran  upon  a  rock,  the  9th  of  January  following  ;  from 
which,  beyond  all  expectation,  and  in  a  manner  miraculoufly, 
they  got  off,  and  continued  their  courfe.  On  the  16th  of 
March  he  arrived  at  Java  Major ;  and  from  thence  he  intended 
to  have  direCted  his  courfe  to  Malacca ;  but  found  himfelf 
obliged  to  alter  his  purpofe,  and  to  think  of  returning  home. 
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On  the  25th  of  March  1580,  he  put  his  defign  in  execution; 
and  on  the  15th  of  June  hedoubledthe  Cape  of  Good  Hope, 
having  then  on  board  57  men,  and  but  three  calks  of  water. 
On  the  1  2th  of  July  he  palled  the  line,  reached  the  coaft  of 
Guinea  on  the  i6tb,  and  there  watered.  On  the  nth  of 
September  he  made  the  ifland  of  Tercera;  and  on  the  3d  of 
November  entered  the  harbour  of  Plymouth.  This  voyage 
round  the  world  was  performed  in  two  y'ears  and  about  ten. 
months.  Shortly  after  his  arrival,  the  queen  going  to  Dept¬ 
ford,  went  on  board  his  fhip ;  where,  after  dinner,  fire  con¬ 
ferred  on  him  the  order  of  knighthood,  and  declared  her  ab- 
folute  approbation  of  all  he  had  done.  She  likewife  gave  di¬ 
rections  for  the  prefervatic-n  of  his  Ihip,  that  it  might  remain 
a  monument  of  his  own  and  his  country’s  glory.  This  cele¬ 
brated  fhip,  which  had  been  contemplated  many  years  at  Dept¬ 
ford,  at  length  decaying,  was  broke  up,  and  a  chair,  made 
out  of  the  planks,  and  on  which  fome  verfes  byr  Cowley  were 
inferibed,  was  prefented  to  the  univerfity  of  Oxford. 

In  the  year  1585  Drake  failed  with  a  fleet  to  the  Weft  In¬ 
dies;  and  took  the  cities  of  St.  Jago,  St.  Domingo,  Cartha- 
gena,  and  St.  Auguftin.  In  1587  he  went  to  Lilbon  with  a 
fleet  of  30  fail ;  and  having  intelligence  of  a  great  fleet  affem- 
bled  in  the  bay  of  Cadiz,  which  was  to  have  made  part  of 
the  armada,  he  with  great  courage  entered  that  port,  and 
burnt  there  upwards  of  10,000  tons  of  Ihipping :  which  he 
afterwards  merrily  called  burning  the  king  of  Spain’s  beard.  In 
1588,  when  the  armada  from  Spain  was  approaching  our  coafts. 
Sir  Francis  Drake  was  appointed  vice-admiral  under  Charles 
lord  Howard  of  Effingham,  high  admiral  of  England,  where 
fortune  favoured  him  as  remarkably  as  ever  :  for  he  made  prize 
of  a  very  large  galleon,  commanded  by  Don  Pedro  de  Valdez, 
who  was  reputed  the  projector  of  this  invafion.  In  1589  Sir 
Francis  Drake  commanded  as  admiral  the  fleet  fent  to  reftore 
Don  Antonio  king  of  Portugal,  the  command  of  the  land-forces 
being  given  to  Sir  John  Norris :  but  they  were  hardly  got  to 
fea,  before  the  commanders  differed,  and  fo  the  attempt  proved 
abortive.  The  war  with  Spain  continuing,  a  more  effectual 
expedition  was  undertaken  by  Sir  John  Hawkins  and  Sir 
Francis  Drake,  againft  their  fettlements  in  the  Weft  Indies, 
than  had  hitherto  been  made  during  the  whole  courfe  of  it : 
but  the  commanders  here  again  not  agreeing  about  the  plan, 
this  alfo  did  not  turnout  fo  fuccefsfully  as  was  expeCted.  All 
difficulties,  before  thefe  two  laft  expeditions,  had  given  way 
to  the  fkill  and  fortune  of  Sir  Francis  Drake  ;  which  probably 
was  the  reafon  why  he  did  not  bear  thefe  difappointments  fo 
well  as  he  otherwife  would  have  done.  A  ftrong  fenfe  of  them 
is  fuppofed  to  have  thrown  him  into  a  melancholy,  which  oc- 
cafioned  a  bloody  flux  ;  and  of  this  he  died  on  board  his  own 
fhip,  near  the  town  of  Nombre  de  Dios  in  the  Weft  Indies, 
on  the  28th  of  January  1595-6.  His  death  was  lamented  by 
the  whole  nation,  and  particularly  by  his  countrymen  ;  who 
had  great  reafon  to  love  him  from  the  circumftances  of  his 
private  life,  as  well  as  to  efteem  him  in  his  public  chara&er. 
He  was  ele&ed  burgefs  for  the  town  of  Boffiney,  alias  Tinta- 
gal,  in  the  county  of  Cornwall,  in  the  27th  parliament  of 
queen  Elizabeth  ;  and  for  Plymouth  in  Devonffiire,  in  the  35th 
of  the  fame  reign.  This  town  had  very  particular  obligations 
to  him:  for,  in  the  year  1587,  he  undertook  to  bring  water 
into  it,  through  the  want  of  which,  till  then,  it  had  been 
grievoufly  diftreffed  ;  and  he  performed  it  by  conduding  thither 
a  ftream  from  fprings  at  eight  miles  diftance,  that  is  to  fay,  in 
a  ftraight  line :  for  in  the  manner  he  brought  it,  the  courfe 
of  it  runs  upwards  of  20  miles. 

DRAKENBORCH  (  Ap.no on), profeffor  of  eloquence  and 
hiftory  at  Utrecht,  made  himfelf  known  by  feveral  works,  and 
particularly  by  his  Notes  on  Titus  Livius  and  Silius  ltalicus  j 
his  fine  editions  of  which  are  highly  efteemed. 
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DRAMA,  a  poem  containing  fome  certain  aftion,  and  re- 
prefenting  a  true  picture  of  human  life,  for  the  delight  and  im¬ 
provement  of  mankind.  The  principal  fpecies  of  the  drama 
are  two,  comedy  and  tragedy.  Some  others  there  are  of  lefs 
rote,  as  paftoral,  fatire,  tragi-comedy,  opera,  &c.  See  the 
article  Poetry. 

DRAMATIC,  an  epithet  given  to  pieces  written  for  the 
ftage.  See  Poetry. 

DRANK,  among  farmers,  a  term  ufed  to  denote  wild  oats, 
which  never  fail  to  infeit  worn-out  lands;  fo  that,  when 
ploughed  lands  run  to  thefe  weeds  and  thirties,  the  farmer 
knows  it  is  high  time  to  fallow  them,  or  elfe  to  fow  them 
with  hay- feed,  and  make  pafture  of  them. 

DRAPERY,  in  fculpture  and  painting,  fignifies  the  repie- 
fentation  of  the  clothing  of  human  figures,  and  alfo  hangings, 
taped ry,  curtains,  and  moll  other  things  of  that  particular  na¬ 
ture  or  defcription.  See  Painting,  Crayon,  Drawing, 
and  Miniature. 

DRASTIC,  in  medicine,  an  epithet  applied  to  fuch  drugs 
as  aft  immediately  and  powerfully  on  the  prirnae  vise.  Moll  of 
the  refinous  purgatives,  asjallap,  fcammony,  &c.  being  difpofed 
to  operate  both  as  emetics  and  cathartics,  are  called  dr  (flics . 

DRAVE,  a  large  navigable  river,  which,  taking  its  rife  in 
the  archbilhopric  of  Saltzburg,  in  Germany,  runs  fouth-eaft 
through  Stiria  ;  and,  continuing  its  courfe,  divides  Hungary 
from  Sclavonia,  and  falls  into  the  Danube  at  EfTeck. 
DRAUGHT,  in  medicine.  See  Potion. 

Draught,  in  trade,  called  alfo  clojf  or  clench,  is  a  fmall 
allowance  on  weighable  goods,  made  by  the  king  to  the  im¬ 
porter,  or  by  the  feller  to  the  buyer,  that  the  weight  may 
hold  out  when  the  goods  are  weighed  again.  The  king  allows 
I  lb.  draught  for  goods  weighing  no  lefs  than  1  cwt.  2  lb.  for 
goods  weighing  between  1  and  2  cwt.  3  lb.  for  goods  weigh¬ 
ing  between  2  and  3  cwt.  4  lb.  from  3  to  10  cwt.  7  lb.  from 
10  to  18  cwt.  9  lb  from  18  to  30  cwt.  or  upwards. 

Draught  is  alfo  ufed  fometimes  for  a  bill  of  exchange, 
and  commonly  for  an  order  for  'the  payment  of  any  fum  of 
money  due,  &c.  Then  the  perfon  who  gives  the  order  is  faid 
to  draw  upon  the  other. 

D  raught,  or,  as  it  is  pronounced,  Draft,  in  architec¬ 
ture,  the  figure  of  an  intended  building;  deferibed  on  paper ; 
wherein  are  laid  down,  by  fcale  and  compafs,  the  feveral  divi¬ 
sions  and  partitions  of  the  apartments,  rooms,  doors,  paffages, 
conveniencies,  &c.  in  their  due  proportion,.  I,t  is  ufual,  and 
exceedingly  neceffary,  before  a  building  is  begun  to  be  raifed, 
to  have  draughts  of  the  ichnography,  or  ground-plot  of  each 
floor  or  ftory  ;  as  alfo  of  the  form  and  fafhion  of  each  front, 
•with  the  windows,  doors,  ornaments,.  &c.  in  an  orthography, 
or  upright.  Sometimes  the  feveral  fronts,  &c.  are  taken,  and 
reprefented  in  the  fame  draught,  to  fhow  the  effedt  of  the 
whole  building  :  this  is  called  a  feenography,  or  perfpecllve. 

Draught,  the  depth  of  a  body  of  water  neceffary  to  float 
•a  (hip :  hence  a  fhip  is  faid  to  draw  fo  many  feet  of  water, 
when  Ihe  is  borne  up  by  a  column  of  water  of  that  particular 
depth.  Thus,  if  it  requires  a  body  of  water  whofe  depth  is 
equal  to  1 2  feet,  to  float  or  buoy  up  a  fhip  on  its  furface,  fhe 
is  faid  to  draw  1 2  feet  water ;  and  that  this  draught  may  be 
more  readily  known,  the  feet  are  marked  on  the  Item  and  item 
poll,  regularly  from  the  keel  upwards. 

DRAUGHT-iAoAr,  are  large  hooks  of  iron,  fixed  on  the 
cheeks  of  a  gun-carriage,  two  on  each  fide,  one  near  the 
trunnion  hole,  and  the  other  at  the  train,  diftinguifhed  by  the 
name  of  fore  and  hind  draught-hooks.  Large  guns  have  draught- 
hooks  near  the  middle  tranfom,  to  which  are  fixed  the  chains 
that  ferve  to  keep  the  drafts  of  the  limbers  on  a  march.  The 
fore  and  hind  hooks  are  ufed. for  drawing  a  gun  backwards  or 
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forwards,  by  men,  with  ftrong  ropes  called  draught-ropes ,  fixed? 
to  thefe  hooks. 

Draught-//^,  in  farming,  a  fort  of  coarfe-made  horfe, 
deftined  for  the  fervice  of  a  cart  or  plough. 

DRAWBACK,  in  commerce,  certain  duties,  either  of  the. 
cuftoms  or  of  the  excife,  allowed  upon  the  exportation  of  fome 
or  our  own  manufactures ;  gt  upon  certain  foreign  merchan- 
dile,  that  have  paid  duty  on  importation.  The  oaths  of  the 
merchants  importing  and  exporting  are  required  to  obtain  the- 
drawback  on  foreign  goods,  affirming  the  truth  of  the  officer’s 
certificate  on  the  entry,  and  the  due  payment  of  the  duties:, 
and  thefe  may  be  made  by  the  agent  or  hulband  of  any  cor¬ 
poration  or  company  ;  or  by  the  known  tenant:  of  any  mer¬ 
chant  ufually  employed  in  making  his.  entries,  and  paying  his 
cuftoms.  In  regard  to  foreign  goods  entered  outward,  if  ltfs 
quantity  or  value  be  fraudulently  dripped  out  than  what  is  ex- 
preffed  in  the  exporter’s  certificate,  the  goods  therein  men¬ 
tioned,  or  their  value,  are  forfeited,  and  no  drawback  to  be 
allowed  for  the  fame.  Foreign  goods  exported  by  certificate 
in  order  to  obtain  the  drawback,  not  fhipped  or  exported,  or 
relanded  in  Great  Britain,  unlefs  in  cafe,  of  diftrefs  to  fave 
them  from  perifhing,  are  to  lofe  the  benefit  of  the  drawback, 
and  are  forfeited,  or  their  value,  with  the  veffel,  horfes,  car¬ 
riages,  See.  employed  in  the  relanding  thereof ;  and  the  per- 
fons  employed  in  the  relanding  them,  or  by  whofe  privity  they 
are  relanded,  <rr  into. whofe  hands  they  lhall  knowingly  come, 
are  to  forfeit  double  the  amount  of  the  drawback.  Officers 
of  the  cuftoms-  conniving  at  or  affifting  in  any  fraud  relating 
to  certificate  goods,  befides  other  penalties,  are  to  forfeit  their 
office,  and  fuffer  fix  months  imprifonmeut  without  bail  or  main- 
prife  ;  as  are  alfo  mailers,  or  perfons  belonging  to  the  Ihips 
employed  therein...  Bonds  given  for  the  exportation  of  certK 
ficate-goods  to  Ireland  mult  not  be  delivered  up,  nor  draw¬ 
back  allowed  for  any  goods,  till  a  certificate  under  the  hands 
and  feals  of  the  colledtor  or  comptroller,  See.  of  the  cuftoms 
be  produced,  teftifying  the  landing. 

Draw- Bridge,  a  bridge  made  after  the  manner  of  a  float, 
to  draw  up  or  let  down,  as  occalions  ferve,  before  the  gate  of 
a  town  or  cattle.  See  Bridge.  A  draw  bridge  maybe  made 
after  feveral  different  ways ;  but  the  mod  common  are  made 
with  plyers,  twice  the  length  of  the  gate,  and  a  foot  in  dia¬ 
meter.  The  inner  fquare  is  traverfed  with  a  crofs,  which 
ferves  for  a  counterpoife ;  and  the  chains  which  hang  from 
the  extremities  of  the  plyers  to  lift  up  or  let  down  the  bridge, 
are  of  iron,  or  brafs.  In  navigable  rivers  it  is  fometimes  ne¬ 
ceffary  to  make  the  middle  arch  of  bridges  with  two  move- 
able  platforms,  to  be  raifed  occafionally,  in  order  to  let  the 
mails  and  rigging  of  Ihips  pafs  through.  This  kind  of  draw¬ 
bridge  is  reprefented  in  Plate  4,  where  A  B  is  the  width  of 
the  middle  arch ;  A  L  and  B  L,  the  two  piers  that  fupport 
the  draw- bridge  N  O,  one  of  the  platforms  of  which  is  raifed, 
and  the  other  let  down,  having  the  beam  P  Q^for  its  plyer. 
To  N  O  are  fufpended  two  moveable  braces  EH,  EH; 
which  refting  on  the  fupport  E,  prefs  againft  the  bracket  M, 
and  thereby  llrengthen  the  draw-bridge.  Thefe  braces  are 
conducted  to  the  reft  by  means  of  the  weight  S,  pulling  the 
chain  S  L  F., 

Draw-1Vi?/,  a  kind  of  net  for  taking  the  largeft  fort  of 
wildfowl,  which  ought  to  be  made  of  the  bell  fort  of  pack¬ 
thread,  with  wide  mefties  ;  they  fliould  be  about  two  fathoms 
deep  and  fix  long,  verged  on  each  fide  with  a  very  ftrong  cord, 
and  llretched  at  each  end  on  long  poles.  It  Ihould  be  fpread 
fmooth  and  flat  upon  the  ground  :  and  ftrewed  over  with  grafs, 
fedge,  or  the  like,  to  hide  it  from  the  fowl ;  and  the  fportf- 
man  is  to  place  himfelf  in  fome  Ihelter  of  grafs,  fern,  or  fome 
fuch  thing. 


AN  act  which  confids  in  juftly  reprefcnting  the  appearances 
of  objects,  upon  paper  or  any  plain  lurface,  by  means 
of  lines  and  (hades,  formed  with  certain  colouring  materials 
adapted  to  the  purpofe. 

Sect.  I.  Of  the  Materials  u fed  for  Drawing,  and  the  Manner 
of  employing  them. 

Whoever  would  acquire  this  elegant  art,  mud  begin  by 
furnifhing-  himfelf  with  proper  materials,  fuch  as  black-lead 
pencils,  crayons  of  black,  white,  or  red  chalk,  crow-quill  pens, 
a  rule  and  compaffes,  camelshair  pencils,  and  Indian  ink.  He 
mud  accudom  himfelf  to  hold  the  pencil  farther  from  the 
point  than  a  pen  is  held  in  writing ;  which  \yill  give  him  a 
better  command  of  it,  and  contribute  to  render  his  drokes  more 
free  and  bold.  The  ufe  of  the  pencil  is  to  draw  the  fxrft 
flcetch  or  outline  of  the  piece,  as  any  ftroke  that  is  amifs  may 
in  this  be  eafily  rubbed  out ;  and  when  he  has  made  the  (ketch 
as  correct  as  he  can  with  the  pencil,  lie  may  then  draw  care¬ 
fully  the  heft  outline  he  has  got,  with  his  crow-quill  pen  dipped 
in  a  liquid  Indian  ink  ;  after  which  he  may  difeharge  the  pen¬ 
cil-lines,  by  rubbing  the  piece  gently  with  the  crumb  of  ltale 
bread  or  Indian  rubber.  Having  thus  got  the  outline  clear,  his 
next  work  is  to  (hade  the  piece  properly,  either  by  drawing 
fine  drokes  with  his  pen  where  it  requires  to  be  (haded,  or  by 
wafhing  it  with  his  pencil  and  the  Indian  ink.  As  to  his  rule 
and  compaffes,  they  are  never  or  very  rarely  to  be  ufed,  ex¬ 
cept  in  meafunng  the  proportions  of  figures  after  he  has  drawn 
them,  to  prove  whether  they  are  right  or  not ;  or  in  houfes, 
fortifications,  and  other  works  of  architefture. 

Having  got  all  thefe  implements  in  readinefs,  the  fird  prac¬ 
tice  mud  be  to  draw  draight  and  curve  lines,  rvith  eafe  and 
freedom,  upwards  and  downwards,  Tideways  to  the  right  or 
left,  or  in  any,  diredlion  whatfoevtr.  He  mud  alfo  learn  to 
draw  accurately,  by  command  of  hand  only,  fquares,  circles, 
ovals,  and  other  geometrical  figures :  for  as  the  alphabet,  or  a 
knowledge  of  the  letters,  is  an  introdu&ion  to  grammar  ;  fo 
is  geometry  to  drawing.  The  praftice  of  drawing  thefe  fim- 
ple  figures  till  he  is  mader  of  them,  will  enable  him  to  imitate, 
with  greater  eafe  and  accuracy,  many  appearances  both  in 
nature  and  art.  And  here  it  is  proper  to  admonilh  him,  never 
to  be  in  a  hurry  ;  but  to  make  himfelf  perfe&ly  mader  of  one 
figure  before  he  proceeds  to  another  :  the  advantage,  and  even 
neceffity,  of  this,  will  appear  as  he  proceeds.  Two  obferva- 
tions  more  maybe  added:  i.  That  he  accudom  himfelf  to 
draw  all  his  figures  very  large,  which  is  the  only  way  of  ac¬ 
quiring  a  free  bold  manner  of  defigning.  2.  That  he  pra&ife 
drawing  till  he  has  gained  a  tolerable  maderfhip  of  his  pencil, 
before  he  attempts  to  (hadow  any  figure  or  object  of  any  kind 
whatever. 

Sect.  II.  Of  the  Method  of  drawing  Eyes,  Ears,  Legs,  Arms, 
Hands,  Feet,  &c. 

As  to  the  drawing  of  eyes  and  ears,  legs  and  arms,  the 
learner  will  have  very  little  more  to  do  than  to  .copy  carefully: 
the  different  examples  given  in  Plate  5  taken  from  one  of 
the  mod  approved  drawing- books  extant.  But  the  aftions 
and  podures  of  the  hands  are  fo  many  and  various,  that  no 
certain  rules  can  be  given  for  drawing  them  that  will  univer- 
fally  hold  good.  Yet  as  the  hands  and  feet  are  difficult  mem¬ 
bers  to  draw,  it  is  very  neceffary,  and  well  worth  while,  to  be- 
flaw  fame  time  and  pains  about  them,  carefully  imitating  their 


various  podures  and  a&ions,  fo  as  not  only  to  avoid  all  fame- 
nefs  and  imperfection,  but  alfo  to  give  them  life  and  fpirit.  To 
arrive  at  this,  great  care,  dudy  and  pradtice  are  requifite  ; 
particularly  in  imitating  the  bed  prints  or  drawings  that  can 
be  got  of  hands  and  feet ;  for,  as  to  the  mechanical  way  of 
drawing  them  by  lines  and  meafures,  they  are  not  only  per¬ 
plexed  and  difficult,  but  alfo  contrary  to  the  praftice  of  the 
bed  maders.  One  general  rule,  however,  may  be  given  (which 
is  univerfally  to  be  obferved  in  all  fubjedls),  viz.  Not  to  finiffi 
perfedily,  at  fird,  any  Tingle  part,  but  to  (ketch  out  Taintly, 
and  with  light  drokes  of  the  pencil,  the  fhape  and  proportion 
of  the  whole  hand,  with  the  adlion  and  turn  of  it ;  and  after 
confidering  carefully  whether  this  fird  (ketch  be  perfedt,  and 
altering  it  wherever  it  is  amifs,  you  may  then  proceed  to  the 
bending  of  the  joints,  the  knuckles,  the  veins,  and  other  fmall 
particulars,  which,  when  the  learner  has  got  the  whole  ffiape 
and  proportion  of  the  hand  or  foot,  will  not  only  be  more  eafily 
but  alfo  more  perfedtly  done. 

Sect.  III.  Of  Drawing  the  Human  Face; 

It  is  ufual  with  artids  to  divide  the  head  into  four  equal 
parts.  1.  From  the  crown  of  the  head  to  the  top  of  the  fore¬ 
head.  2.  From  the  top  of  the  forehead  to  the  eve-brows. 

3.  From  the  eye-brows  to  the  bottom  of  the  nofe.  4.  From- 
thence  to  the  bottom  of  the  chin.  But  this  proportion  is  not 
condant ;  thofe  features  in  different  men  being  often  very  dif¬ 
ferent  as  to  length  and  fhape.  In  a  well-proportioned  face, 
however,  they  are  nearly  right.  To  direct  the  learner,  there¬ 
fore,  in  forming  a  perfedt  face,  his  fird  bufinefs  is  to  draw  an 
oval,  or  rather  the  form  of  an  egg ;  in  the  middle  of  which, 
from  the  top  to  the  bottom,  draw  a  perpendicular  line. 
Through  the  centre  or  middle  of  this  line  draw  a  diameter 
line,  diredtly  acrofs  from  one  fide  to  the  other  of  your  oval. 
On  thefe  two  lines  all  the  features  of  the  face  are  to  be 
placed  as  follows  :  Divide  your  perpendicular  line  into  •  four 
equal  parts  :  the  fird  mud  be  allotted  to  the  hair  of  the  head  ; 
the  fecond  is  from  the  top  of  the  forehead  to  the  top  of  the 
nofe  between  the  eye -brows ;  the  third  is  from  thence  to 
the  bottom  of  the  nofe  ;  and  the  fourth  includes  the  lips 
and  chin.  Your  diameter  line,  or  the  breadth  of  the  face,  is 
always  fuppofed  to  be  the  length  of  five  eyes  ;  you  mud  there¬ 
fore  divide  it  into  five  equal  parts,  and  place  the  eyes  upon  it 
fo  as  to  leave  exactly  the  length  of  one  eye  betwixt  therm 
This  is  to  be  underdbod  only  of  a  full  front  face,  as  a  in  Plate 
6 ;  for  if  it  turn  to  either  fide,  then  the  didances  are  to  be 
leffened  on  that  fide  which  turns  from  you,  lefs  or  more,  in 
proportion  to  its  turning,  as  in  the  examples  b  lb.  The  top 
of  the  ear  is  to  rife  parallel  to  the  eye-brows,  at  the  end  of  the 
diameter  line  ;  and  the  bottom  of  it  mud  be  equal  to  the  bot¬ 
tom  of  the  nofe.  The  nodrils  ought  not  to  come  out  farther 
than  the  corner  of’  the  eye  in  any  face ;  and  the  middle  of  the 
mouth  mull  always  be  placed  upon  the  perpendicular  line. 

Sect.  IV.  Of  delineating  Human  Figures. 

When  the  pupil  is  become  tolerably  expert  in  drawing  faces, 
heads,-  hands,  and  feet,  he  may  next  attempt  to  draw  the  whole 
of  the  human  figure  at  length.  In  order  to  this,  let  him  fird 
lketch.the  head  ;  then  draw  a  perpendicular  line  from  the  bot¬ 
tom  of  the  head  feven  times  its  length  (for  the  length  of  the 
head  is  about  one-eighth  part  of  the  length  of  the  figure). 
The  fcsd  proportioned  figures  of  the  ancients  are  ;^  .htadi  irv 
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height.  If,  therefore,  the  figure  {lands  upright,  as  in  the  ex¬ 
ample  a ,  Plate  5,  draw  a  perpendicular  fine  from  the  top 
of  the  head  to  the  heel,  which  mull  be  divided  into  two  equal 
parts.  The  bottom  of  the  belly  is  exattly  the  centre.  Divide 
the  lower  part  into  two  equal  parts  again,  the  middle  of 
which  is  the  middle  of  the  knee.  For  the  upper  part  of  the 
figure,  the  method  molt  be  varied.  Take  off  with  your  com- 
pafles  the  length  of  the  face  .(which  is  three  parts  in  four  of 
the  length  of  the  head)  ;  from  the  throat' pit  to  the  pit  of  the 
ftomach  is  one  face,  from  thence  to  the  navel  is  another,  and 
from  thence  to  the  lower  riin  of  the  belly  is  a  third.  The  line 
mull  be  divided  into  feven  equal  parts.  Againll  the  end  of 
the  firft  divifion,  place  the  breads ;  the  fecond  comes  down  to 
the  navel ;  the  third  to  the  privities  ;  the  fourth  to  the  middle 
of  the  thigh  ;  the  fifth  to  the  lower  part  of  the  knee ;  the 
fixth  to  the  lower  part  of  the  calf ;  and  the  feventh  to  the 
bottom  of  the  heel,  the  heel  of  the  bearing-leg  being  always 
exactly  under  the  pit  of  the  throat.  But  as  the  effence  of  all 
drawing  confifts  in  making  at  firft  a  good  {ketch,  the  learner 
mull  in  this  particular  be  very  careful  and  accurate ;  he  ought 
to  draw  no  one  part  perfedl  or  exa£t  till  he  fee  whether  the 
whole  draught  be  good  ;  and  when  he  has  altered  that  to  his 
mind,  he  may  then  finifit  one  part  after  another  as  exadlly  as 
he  is  able. 

Some  artifts,  in  copying  a  ftatue,  begin  with  the  head,  which 
they  finifli,  and  then  proceed  in  the  fame  manner  to  the  other 
parts  of  the  body,  finifhing  as  they  go  on  :  but  this  method  is 
a  bad  one ;  for  if  they  make  the  head  in  the  lead  too  big  or 
too  little,  the  confequence  is  a  difproportion  between  all  the 
parts,  occafioned  by  their  not  having  ficetched  the  whole  pro¬ 
portionally  at  firft.  Let  the  learner  remember,  therefore,  in 
whatever  he  intends  to  draw,  firft  to  Iketch  its  feveral  parts, 
■meafuring  the  diftances  and  proportions  between  each  with  his 
finger  or  pencil,  without  ufing  the  compafies  ;  and  then  judge 
of  them  by  the  eye,  which  by  degrees  will  be  able  to  judge 
of  truth  and  proportion,  and  will  become  his  beft  and  prin¬ 
cipal  guide.  And  let  him  obferve,  as  a  general  rule,  always 
to  begin  with  the  right  fide  of  the  piece  he  is  copying  :  for  by 
that  means  he  will  always  have  what  he  has  done  before  his 
eyes  ;  and  the  reft  will  follow  more  naturally,  and  with  greater 
eafe  :  whereas  if  he  begin  with  the  left  fide,  his  hand  and  arm 
will  cover  what  he  does  firft,  and  deprive  him  of  the  fight  of  it ; 
by  which  means  he  will  not  be  able  to  proceed  with  fo  much 
alacrity. 

With  regard  to  the  proper  order  and  manner  of  proceeding 


in  drawing  the  human  body,  he  muft  firft  (ketch  the  head  ;  the* 
the  {ho aider  in  the  exa&  breadth  ;  then  draw  the  trunk  of  the 
body,  beginning  with  the  arm-pits  (leaving  the  arms  till  after¬ 
wards),  and  fo  draw  down  to  the  hips  on  both  Tides  ;  and  be 
fure  he  obferve  the  exatft  breadth  of  the  waift.  When  he  has 
done  this,  let  him  then  draw  that  leg  which  the  body  Hands 
upon,  and  afterwards  the  other  which  Hands  loofe  ;  then  the 
arms,  and  laft  of  all  the  hands.  He  muft  take  notice  alfo  of 
the  bowings  and  bendings  that  are  in  the  body;  making  the 
part  which  is  oppofite  to  that  which  bends,  correfpond  to  it. 
For  inllance  :  if  one  fide  of  the  body  bend  in,  the  other  muft 
Hand  out  anfwerable  to  it  ;  if  the  back  bend  in,  the  belly  muft 
Hick  out ;  if  the  knee  bend  out,  the  ham  muft  fall  in  ;  and  fo 
of  any  other  joint  in  the  body.  Finally,  he  muft  endeavour 
to  form  all  the  parts  of  the  figure  with  truth,  and  in  juft  pro¬ 
portion  ;  not  one  arm  or  one  leg  bigger  or  lefs  than  the  other ; ' 
not  broad  Herculean  (boulders,  with  a  thin  and  {lender  waift  ; 
nor  raw  and  boney  arms,  with  thick  and  gouty  legs  :  but  let 
there  be  a  kind  of  harmonious  agreement  amongft  the  mem¬ 
bers,  and  a  beautiful  fymmetry  throughout  the  whole  figure. 

Sect.  V.  Of  the  Proportions  and  Meafures  of  the  Human  Body . 

The  centre  or  middle  part,  between  the  two  extremes  of 
the  head  and  feet  of  a  new-born  child,  is  in  the  navel,  but  that 
of  an  adult  is  in  the  os  pubis;  and  the  praftice  of  dividing 
the  meafures  of  children  into  four,  five,  or  fix  parts,  whereof 
the  head  is  one,  is  made  ufe  of  by  painters  and  fculptors.  A 
child  of  two  years  old  has  about  five  heads  in  its  whole 
length,  but  one  of  four  or  five  years  old  has  near  fix  ;  about 
the  fifteenth  or  fixteenth  year,  feven  heads  are  the  proportion 
or  meafure,  and  the  centre  inclines  to  the  upper  part  of  the 
pubis.  Hence  it  appears,  as  the  growth  of  the  body  advances, 
there  is  a  gradual  approach  to  the  proportion  of  an  adult  of 
near  eight  heads  in  the  whole  length,  of  which,  as  mentioned 
above,  the  head  makes  one. 

In  conformity  to  thefe  principles,  the  following  Table  is 
conftrudled,  exhibiting  the  proportions  of  the  parts  of  a  man 
and  of  a  woman,  as  they  were  fixed  by  the  ancients,  and  mea- 
fured  by  M.  Audran  from  the  Apollo  Fythius  in  the  garden 
of  the  Vatican  at  Rome,  and  the  Venus  Aphroditus  (See 
Plate  7)  belonging  to  the  family  of  Medicis.  Suppofing 
the  figures  to  ftand  upright  and  duly  poifed  on  both  legs,  the 
whole  height  of  the  former  is  divided  into  31^  parts,  being  7 
heads  3  parts  and  6  minutes  ;  and  that  of  the  latter  into  3 1 
parts,  being  7  heads  and  3  parts. 


Length  of  the  Head  and  Trunk  of  the  Body. 

From  the  top  of  the  head  to  the  bottom  of  the  chin  4  parts  or 

the  bottom  of  the  chin  to  the  top  of  the  fternum  or  breaft-bone 
the  top  of  the  fternum  to  the  pit  of  the  ftomach 
the  pit  of  the  ftomach  to  the  navel 

the  navel  to  the  pubis  .... 


Apollo. 

Hds.  Pts.  Min. 


Venus. 

[Ids.  Pts.  Mia. 


IOO 

o  1  7 

O  3  i° 

o  2  10 

036 


I  G  O 
Ol8 

O36 
O27 
0  3  9 


Length  of  the  head  and  trunk  of  the  body  3 


3  6 


Length  of  the  Lower  Extremities. 

From  the  pubis  to  the  fmall  of  the  thigh  above  the  patella  or  knee-pan 
the  fmall  of  the  thigh  to  the  joint  or  middle  of  the  knee 
the  joint  of  the  knee  to  the  fmall  of  the  leg  above  the  ankle 
the  top  to  the  bottom  of  the  ankle  - 

the  bottom  of  th*  ankle  to  the  bottom  of  the  heel  -  * 


126 
019 
1  1  9 

010 
009 


3  3  9 
3  3  9 


x  2  3 

016 
120 
010 
009 


3  3  <5 

3  3  <5 


Length  of  the  lower  extremities 
Length  of  the  head  a»d  trunk,  a«  above 


Total  length  of  the  figures  736 


7  3® 


DRAWING. 

Length  of  /^Fore-Arm  or  Upper  Extremities. 


6 1 


f'’ etius. 


From  the  top  of  the  fhoulder  to  the  elbow  ... 

the  elbow  to  the  hand  - 

the  joint  of  the  hand  to  the  root  of  the  middle  finger 

the  root  to  the  tip  of  the  middle  finger  ... 

Length  of  the  upper  extremities 

Breadth  between  the  outward  angles  of  the  eye*  - 

of  the  face  at  the  temples  .... 

of  the  upper  part  of  the  neck  »  * 

over  the  fhoulders  .... 

of  the  body  below  the  arm-pits  -  -  - 

between  the  nipples  -  ... 

from  the  bottom  of  the  chin  to  the  horizontal  line  of  the  nipples 

of  the  body  at  the  fmall  of  the  waift  ... 

over  the  loins  or  os  ilium  »  • 

over  the  haunches  or  tops  of  the  thigh-bone# 

of  the  thigh  at  the  top  - 

of  the  thigh  below  the  middle  .... 

of  the  thigh  above  the  knee  .... 

'  of  the  leg  below  the  knee  .... 

at  the  calf  of  the  leg  -  •  rt.  - 

below  the  calf  ..*•■» 

above  the  ankle  .... 

of  the  ankle  ... 

below  the  ankle  .... 

middle  of  the  foot  .... 

at  the  roots  of  the  toes  ... 

of  the  arm  over  the  biceps  mufcle  -  .  . 

of  the  arm  above  the  elbow  -  - 

of  the  arm  below  the  elbow  over  the  long  fupinator  *  • 

at  the  wrift  ..... 

of  the  hand  over  the  firft  joint  of  the  thumb 
of  the  hand  over  the  roots  of  the  fingers  - 

over  the  heads  of  the  fcapulae  or  fhoulder  blades 

Length  of  both  arms  and  hands,  each  of  the  Apollos  being  3h.  2p.  I  im.  and  the  Venus  1 
3I1.  ip.  5m.  S 

Breadth  betwixt  the  tips  of  the  middle  fingers  of  each  hand  when  the  arms  are  ftretched  7 
out  horizontally  j 

'Side  View. 

Length  from  the  top  of  the  head  to  the  fhoulder  / 

from  the  top  of  the  fhoulder  to  the  loins  above  the  hip 

from  the  loins  to  the  lower  part  of  the  hip  ... 

from  the  hip  to  the  fide  of  the  knee,  oppofite  to  the  top  of  the  patella 
from  the  fide  of  the  knee  to  the  bottom  of  the  he$l 


Sidb  View, 

Thicxness  from  the  fore  to  the  back  part  of  the  fkull 

from  the  wing  of  the  nofe  to  the  tip  of  the  ear 

of  the  upper  part  of  the  neck 

from  the  breaft  to  the  back  over  the  nipples 

from  the  belly  to  the  fmall  of  the  back 

from  the  belly  above  the  navel  to  the  back  of  the  loins 

from  the  bottom  of  the  belly  to  the  round  of  the  hip 

from  the  fore  part  of  the  thigh  to  the  bottom  of  the  hip 

of  the  thigh  at  the  middle 

of  the  thi^h  above  the  knee 

at  the  middle  of  the  knee  below  the  patella  « 

of  the  leg  below  the  knee 

of  the  leg  at  the  calf  ■« 

Vox..  III.  R 
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Thickness  of  the  leg  at  the  ankle  - 

of  the  foot  at  the  thickeft  part  - 

length  of  the  foot  ... 

from  the  fore-part  of  the  bend  of  the  foot  to  the  lower  and  back  part  of  the  heel 
of  the  arm  over  the  biceps  -  -  - 

over  the  elbow  - 

below  the  elbow  > 

at  the  wrift  - 

below  the  joint  of  the  wrift 

of  the  hand  at  the  roots  of  the  fingers  -  -  - 

at  the  roots  of  the  nails  -  - 
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The  other  moft  admired  antique  ftatues  differ  a  little  from 
theie  proportions,  the  Laococn  meafuring  yh.  2p.  3  m.  the 
Hercules  7I1.  3p.  7m.  the  Pyramus  ’jh.  2p.  the  Antinou?  7h. 
yh.  2p.  the  Grecian  fhepherdefs  7h.  3p.  6m.  and  the  Mirmillo 
_  Sh.  But  all  their  other  proportions  are  allowed  to  be  harmo¬ 
nious  and  agreeable  to  the  characters  they  reprefent. 

The  moft  remarkable  differences  of  the  fymmetry  or  propor¬ 
tions  of  a  man  and  of  a  woman  to  be  obferved  from  the  Table 
are :  Firft,  the  Ihoulders  of  a  man  are  broader,  meafuring  two 
heads;  and  the  haunches  narrower,  meafuring  ih.  ip.  5  m.  where¬ 
as  the  Ihoulders  of  a  woman  meafure  only  ih.  3p.  8m.  and  the 
haunches  meafure  ih.  2p.  3m.  The  fternum  or  breaft  bone  of 
a  man  is  longer,  meafuring  3p.  8m.  and  the  fternum  of  the 
woman  only  3p.  3m.  On  the  contrary,  the  pelvis  of  a  man  is 
lefs,  meafuring  from  the  top  to  the  bottom  only  4p.  whereas 
the  pelvis  of  a  woman  meafures  from  the  top  to  the  bottom 
4p.  3m. 

It  is  a  leading  principle,  in  which  every  perfon  converfant  in 
defigning  has  agreed,  that  without  a  perfeft  knowledge  of  the 
proportions,  nothing  can  be  produced  but  monftrous  and  ex¬ 
travagant  figures  ;  and  it  is  alfo  univerfnlly  admitted,  that  the 
ancient  Greek  and  Roman  fculptors  attained  the  higheft  fuc- 
eefs  in  producing  the  moft  perfeft  models.  Indeed,  the  greateft 
of  the  modern  artifts  who  have  examined  their  figures  with 
attention  admit,  that  feveral  of  the  ancient  fculptors  in  fome 
degree  have  excelled  nature,  they  never  having  found  any  man 
fo  perfedt  ih  all  his  parts  as  fome  of  their  figures  are.  Their 
opportunities  indeed  were  great :  Greece  abounded  with  beau¬ 
ties  ;  and  Rome  being  miitrefs  of  the  world,  every  thing  that 
was  curious  and  beautiful  was  brought  to  it  from  all  parts. 
Their  motives  were  alfo  powerful ;  religion,  glory,  and  inte- 
reft.  They  confidered  it  as  a  kind  of  religious  worfhip  to  give 
the  figures  of  their  gods  fo  much  noblenefs  and  beauty  as  to 
be  able  to  attraft  the  love  and  veneration  of  the  people.  Their 
own  glory  was  alfo  concerned,  particular  honours  being 
bellowed  on  thofe  who  fucceeded ;  and  for  their  fortune 
they  had  no  further  care  to  take  when  they  once  arrived  at  a 
certain  degree  of  merit. 

Sect.  VI.  Of  the  different  Attitudes  of  the  Human  Figure. 

If  we  are  to  reprefent,  in  a  ftate  of  vigorous  aftion,  a  figure 
fuch  as  that  of  Hercules,  it  is  of  importance  to  attend  to  the 
parts  or  limbs  principally  employed  in  performing  that  aftion. 
If  the  figure  is  Handing,  the  foot  mult  be  placed  in  a  right 
line,  or  perpendicular  to  the  trunk' or  bulk  of  the  body,  where 
the  centre  of  gravity  may  be  fuppofed  to  fall.  This  centre  is 
determined  by  the  heel  ;  or,  if  the  figure  is  upon  tiptoe,  then 
the  ball  of  the  great  toe  is  in  the  centre.  The  mufcles  of 
the  leg  which  fupports  the  body  ought  to  be  fwelled,  and  their 
tendons  drawn  more  to  an  extenfion  than  thofe  of  the  other 
leg,  which  is  only  placed  fo  as  to  receive  the  weight  of  the 
body  towards  that  way  to  which  the  aftion  inclines  it.  For 
example,  fuppofe  Hercules  with  a  club  ftriking  at  any  tning 
before  him  towards  the  left  fide :  then  let  his  right  leg  be 


placed  fo  as  to  receive  the  whole  weight  of  the  body,  and  the 
left  loofely  touching  the  ground  with  its  toes.  Here  the  ex¬ 
ternal  mufcles  of  the  right  leg  ought  to  be  expreffed  very 
ftrong  ;  but  thofe  of  the  left  fcarcely  appearing  more  than  if 
it  were  in  fome  fedentary  pofture,  except  in  the  prefent  cafe. 
The  foot  being  extended,  the  mufcles  which  compofe  the  calf 
of  the  leg  are  in  aftion  and  appear  very  ftrong  ;  though  it  is 
not  meant  that  all  the  mufcles  of  the  right  leg,  which  fupports 
the  weight  of  the  body,  ought  to  be  expreffed  very  ftrong  or 
equally  Iwelled,  but  thofe  moft  tumefied  which  are  chiefly  con¬ 
cerned  in  the  aftion  or  pofture  that  the  leg  is  then  in.  For 
example,  if  the  leg  or  tibia  is  extended,  then  the  extending 
mufcles  placed  on  the  thigh  are  moft  fwelled  :  if  it  be  bent, 
then  the  bending  mufcles  and  their  tendons  appear  moft.  The 
like  may  be  obferved  of  the  whole  body  in  general  when  it  is 
put  into  vigorous  action.  The  Laocoon  in  che  Vatican  gar¬ 
den  at  Rome  furnifties  an  example  of  this  mufcular  appearance 
through  the  whole  ;  but  in  the  Antinous,  Apollo,  and  other 
figures  of  the  ancients,  in  the  Vatican  and  other  places,  in  pof- 
tures  where  no  confiderable  aftions  are  defigned,  we  fee  their 
mufcles  expreffed  but  faintly,  or  fcarcely  to  be  difeerned. 

In  general,  neither  the  clavicles  or  collar  bones,  nor  the 
mufcles,  appear  fo  ftrongly  in  women  as  in  men  ;  nor  will  any 
aftion  in  which  a  woman  ufes  herutmoft  ftrength  occafion  fuch 
fvvellings  or  rifings  of  the  mufcles  as  to  give  the  appearance 
they  do  in  men,  fince  belides  the  greater  quantity  of  fat  placed 
under  the  ikin  in  women,  their  mufcles  are  by  no  means  fo 
large  and  confpicuous. 

Sect.  VII.  Effefls  of  the  Exertion  of  the  Mufcles. 

I  r  is  of  great  importance  to  an  artift  to  be  acquainted  with 
the  moft  obvious  effefts  of  the  aftion  of  thofe  mufcles  w'hich 
are  placed  externally  on  the  human  body  ;  for  thefe  vary  with 
every  alteration  of  pofture,  and  are  varioufly  enlarged  and 
changed  in  their  appearance  by  every  effort  that  is  diftatea  by 
the  will. 

Thus,  if  either  of  the  mafloid  mufcles  aft,  the  head  is  turned 
to  the  contrary  fide,  and  the  mufcle  which  performs  that  ac¬ 
tion  appears  very  plain  under  the  fkin.  If  the  arms  are  lifted 
up,  the  deltoid  mufcles  placed  on  the  fhoulders,  which  perform 
that  aftion,  fwell,  and  make  the  extremities  of  the  fpines  of, 
the  ftioulder-blades,  called  the  tops  of  the  fhoulders,  appear 
indented  or  hollow7.  The  (boulder- blades  following  the  eleva¬ 
tion  of  the  arms,  their  bafes  incline  at  that  time  obliquely 
dowmward.  If  the  arms  are  drawn  dowm,  put  forwards,  or 
pulled  backwards,  the  fhoulder-blades  neceffarily  vary  their 
pofitions  accordingly.  All  thefe  particulars  are  to  be  learned 
by  confulling  the  life  only  :  when  being  w^ell  acquainted  with 
w'hat  then  appears  in  every  aftion,  the  artift  will  be  able  to 
form  an  adequate  idea  how  it  ought  to  be  expreffed.  Thefe 
circumftances  are  little  known  ;  and  feldom  enough  attended 
to  in  defigning. 

When  the  cubit  or  fore-arm  is  bent,  the  liceps  has  its  belly 
very  much  railed.  The  fame  happens  in  the  triceps ,  when  jhe 
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arm  is  extended.  The  ftraight  mufcles  of  the  abdomen  ap¬ 
pear  very  flrong  when  rifing  from  a  decumbent  podure. 
Thofe  parts  of  the  great  ferratus  mufcle  which  are  received  in 
the  teeth  or  beginnii^s  of  the  obliquvs  defeendens  mufcle  imme¬ 
diately  below,  are  very  much  fwelled  when  the  (boulder  on  the 
fame  fide  is  brought  forwards  ;  that  ferratus  mufcle  then  being 
employed  in  drawing  the  fcapula  forwards. 

The  long  extending  mufcles  of  the  trunk  aft  alternately  in 
walking,  alter  this  manner :  if  the  right  leg  bears  the  weight 
of  the  body,  and  the  left  is  in  tranflation  as  on  tiptoe,  the  lad 
mentioned  mufcles  of  the  back  on  the  left  fide  may  be  obferved 
to  be  tumefied  on  the  other  fide  about  the  region  of  the  loins, 
and  fo  on  the  other  fide.  The  trochanters ,  or  outward  and 
uppermoft  heads  of  the  thigh-bones,  vary  fo  greatly  in  their 
positions,  that  no  precife  obfervations  can  explain  their  feveral  ap¬ 
pearances  ;  but  the  dudy  after  the  life  ought  to  be  chiefly  re¬ 
lied  on.  If  the  thigh  is  extended,  as  when  the  whole  weight 
of  the  body  reds  on  that  fide,  the  glutteus  cr  buttock  mufcle 
makes  a  very  different  appearance  from  what  offers  at  another 
time  ;  but  if  the  thigh  be  drawn  backwards,  that  mufcle  ap¬ 
pears  (till  more  and  more  tumefied.  When  the  whole  leg  is  drawn 
upwards  and  forwards,  and  at  the  fame  time  the  foot  is  inclined 
inwards,  the  upper  part  of  the  fartorius  mufcle  appears  to  rife 
very  flrong  ;  in  other  pofitions  of  the  thigh,  that  mufcle  makes 
a  furrowing  appearance  in  its  whole  progrefs.  If  a  man  is 
upon  tiptoe,  the  extending  mufcles  of  the  leg  placed  on  the 
fore  part  of  the  thigh,  and  thofe  of  the  foot  that  compofe  the 
calf  of  the  leg,  appear  very  flrong,  and  the  long  peronaus 
makes  a  conliderable  indentation  or  furrowing  at  that  time,  in 
its  progrefs  on  the  outfide  of  Ihe  leg. 

Many  other  remarks  might  here  be  offered  ;  but  a  knowledge 
of  this  fubjeft  will  be  bell  acquired,  by  drawing  after  fome  ana¬ 
tomical  model,  or  by  an  accurate  examination  of  the  mufcular 
jigurcs  given  in  plates  io  and  13  in  the  Treatife  on  Anatomy, 
for  which  reafon  we  forbear  any  farther  mention  of  this  part 
of  our  fubjeft. 

Sect.  VIII.  Of  the  Difiribution  of  Light  and  Shade. 

As  foon  as  the  learner  has  made  himfelf  in  fome  meafure 
perfeft  in  .drawing  outlines,  his  next  endeavour  mufl  be  to 
fhade  them  properly.  It  is  this  which  gives  an  appearance  of 
fubltance,  fhape,  diftance,  and  dillinftion,  to  whatever  bodies 
he  endeavours  to  reprefent,  whether  animate  or  inanimate. 
The  bed  rule  for  doing  this  is,  to  eonfider  from  what  point, 
and  in  what  direftion,  the  light  falls  upon  the  objefts  which 
he  is  delineating,  and  to  let  all  his  lights-  and  (hades  be  placed 
according  to  that  direftion  throughout  the  whole  work.  That 
part  of  the  objeft  mufl  be  lighted  which  has  the  light  mod 
direftly  oppofite  to  it :  if  the  light  falls  fideways  on  the  pic¬ 
ture,  he  mud  make  that  fide  which  is  oppofite  to  it  lighted, 
and  that  fide  which  is  farthed  from  it  darked.  If  he  is  draw¬ 
ing  the  figure  of  a  man,  and  the  light  be  placed  above  the 
head,  then  the  top  of  the  head  mud  be  made  lighted,  the 
fhoulders  next  lighted,  and  the  lower  parts  darker  by  degrees. 
That  part  of  the  objeft,  whether  in  naked  figures,  or  drapery, 
or  buildings,  that  dands  farthed  out,  mud  be  made  the  light¬ 
ed,  'becaufe  it  comes  neared  to  the  light ;  and  the  light  lofes 
fo  much  of  its  brightnefs,  by  how  much  any  part  of  the  body 
bends  inward,  becaufe  thofe  parts  that  dick  out  hinder  the 
ludre  and  full  brightnefs  of  the  light  from  driking  on  thofe 
parts  that  fall  in.  1'itian  ufed  to  fay,  that  he  knew  no  better 
rule  for  the  didribution  of  lights  and  diadows  than  his  obferva¬ 
tions  drawn  from  a  bunch  of  grapes.  Sattins  and  filks,  and 
all  other  (hining  duffs,  have  certain  glancing  refleftions,  ex¬ 
ceedingly  bright  where  the  light  falls  d ranged.  The  like  is 
feen  in  armour,  brafs  pots,  or  any  other  glittering  metal, 
where  you  fee  a  fudden  brightnefs  in  the  middle  or  centre  of 


the  light,  which  difeovers  the  (hining  nature  of  fuch  things. 
Obferve  alfo,  that  a  flrong  light  requires  a  ftrong  (hade,  a 
fainter  light  a  fainter  (hade ;  and  that  an  equal  balance  be  pre- 
ferved  throughout  the  piece,  between  the  lights  and  (hades. 
Thofe  parts  which  mud  appear  round  require  but  one  drake 
in  (hading,  and  that  fometimes  but  very  faint;  fuch  parts  as 
(hould  appear  deep  or  hollow,  require  two  drokes  acrofs  each 
other,  or  fometimes  three,  which  is  fuffieient  for  the  deeped 
(hade.  Care  mud  be  alfo  taken  to  make  the  outlines  faint 
and  fmall  in  fuch  parts  as  receive  the  light  ;  but  where  the 
(hades  fall,  the  outline  mud  be  ftrong  and  bold.  The  learner 
mud  begin  his  (hadings  from  the  top,  and  proceed  downward, 
and  ufe  his  utmod  endeavours  both  by  praftice  and  obfervation 
to  learn  how  to  vary  the  (hadings  properly  ;  for  in  this  con- 
fids  a  great  deal  of  the  beauty  and  elegance  of  drawing. 
Another  thing  to  be  obferved  is,  that  as  the  human  fight  is 
weakened  by  didances,  fo  objefts  mud  feem  more  cr  lefs  con- 
fufed  or  clear  according  to  the  places  they  hold  in  the  piece  : 
Thofe  that  are  very  didant  mud  be  weak,  faint,  and  confufed  ; 
thofe  that  are  near  and  on  the  foremod  ground,  clear,  drong, 
and  accurately  finilhed. 

Sect.  IX.  Of  Drapery. 

In  the  art  of  clothing  the  figures,  or  cading  the  drapery 
properly  and  elegantly  upon  them,  many  things  are  to  be  ob¬ 
ferved.  1.  The  eye  mud  never  be  in  doubt  of  its  objeft; 
but  the  (hape  and  proportion  of  the  part  or  limb,  which  the 
drapery  is  fuppofed  to  cover,  mud  appear  ;  at  lead  fo  far  as 
art  and  probability  will  permit :  and  this  is  fo  material  a  con- 
fideration,  that  many  artids  draw  fird  the  naked  figure,  and 
afterwards  put  the  garments  upon  it.  2.  The  drapery  mud 
not  fit  too  clofe  to  the  parts  of  the  body  :  but  let  it  feem 
to  flow  round,  as  it  were  to  embrace  them  ;  yet  fo  as  that  the 
figure  may  be  eafy,  and  have  a  free  motion.  3.  The  draperies 
which  cover  thofe  parts  that  are  expofed  to  great  light  mud 
not  be  fo  deeply  (haded  as  to  feem  to  pierce  them  ;  nor  (hould 
thofe  members  be  eroded  by  folds  that  are  too  drong,  led 
by  the  too  great  darknefs  of  their  (hades  the  limbs  look  as 
if  they  were  broken.  4.  The  great  folds  mud  be  drawn  fird, 
and  then  droked  into  lefler  ones  :  and  great  care  mud  be  taken 
that  they  do  not  crofs  one  another  improperly.  5.  Folds  in 
general  (hould  be  large,  and  as  few  as  pofiible.  However, 
they  mud  be  greater  or  lefs  according  to  the  quantity  and 
quality  of  the  fluffs  of  which  the  drapery  is  fuppofed  to  be 
made.  The  quality  of  the  perfons  is  alfo  co  be  confidered  in 
the  drapery.  If  they  are  magidrates,  their  draperies  ought 
to  be  large  and  ample  ;  if  country  clowns  or  flaves,  they  ought 
to  be  coarfe  and  (hort  ;  if  ladies  or  nymphs,  light  and  foft. 

6.  Suit  the  garments  to  the  body,  and  make  them  bend  with 
it,  according  as  it  dands  in  or  out,  draight  or  crooked  ;  or 
as  it  bends  one  way  or  another  ;  and  the  clofer  the  garment 
fits  to  the  body,  the  narrower  and  fmaller  mud  be  the  folds. 

7.  Folds  well  imagined  give  much  fpirit  to  any  kind  of  aftion  ; 
becaufe  their  motion  implies  a  motion  in  the  afting  member, 
which  feems  to  draw  them  forcibly,  and  makes  them  more  or  lefs 
dirring  as  the  aftion  is  more  or  lefs  violent.  8.  An  artful  com¬ 
plication  of  folds  in  a  circular  manner  greatly  helps  the  fore-fhort- 
enings.  g.  All  folds  conlid  of  two  (hades,  and  no  more ;  which 
you  may  turn  with  the  garment  at  pleafure,  (hadowing  the  inner 
fide  deeper,  and  the  outer  more  faintly,  io.  The  (hades  in 
filk  and  fine  linen  are  very  thick  and  fmall,  requiring  little  folds 
and  a  light  (hadow.  11.  Obferve  tire  motion  of  the  air  or 
wind,  in  order  to  draw  the  loofe  apparel  all  flying  one  way  : 
and  draw  that  part  of  the  garment  that  adheres  clofed  to  the 
body  before  you  draw  the  loofer  part  that  flies  off  from  it ; 
led,  by  drawing  the  loofe  part  of  the  garment  fird,  you  (hould 
midake  the  pofition  of  the  figure,  and  place  it  improperly. 
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12.  Rich  ornaments,  when  judicioufly  and  fparingly  ufed,  may 
fometimes  contribute  to  the  beauty  of  draperies.  But  fuch 
ornaments  are  far  below  the  dignity  of  angels  or  heavenly  fi¬ 
gures  ;  the  grandeur  of  whofe  draperies  ought  rather  to  con  fill 
in  the  boldnefs  and  noblenefs  of  the  folds,  than  in  the  quality 
of  the  Huff  or  the  glitter  of  ornaments.  13.  Light  and  flying 
draperies  are  proper  only  to  figures  in  ftrong  motion,  or  in  the 
wind  :  but  when  in  a  calm  place,  and  free  from  violent  adtion, 
their  draperies  Ihould  be  large  and  flowing  ;  that,  by  their 
contrail  and  the  fall  of  the  folds,  they'  may  appear  with  grace 
and  dignity.  Thus  much  for  drapery  ;  fome  examples  of 
which  we  have  given  in  the  Plates.  But  fee  farther  the  arti¬ 
cles  Crayon  and  Paint  ing. 

Sect.  X.  Of  the  Effects  of  the  Paffions. 

The  paffions,  fays  M.  Le  Brun,  are  motions  of  the  foul, 
cither  upon  her  purfuing  what  fhe  judges  to  be  for  her  good, 
or  fliunning  what  fhe  thinks  hurtful  to  her  ;  and  commonly, 
whatever  caufes  emotion  or  paffion  in  the  foul  creates  alfo  fome 
atlicn  in  the  bod)'.  It  is  therefore  neceffarv  for  a  painter  to 
know  which  are  the  different  adlions  in  the  body  that  exprefs 
the  feveral  paffions  of  the  foul,  and  how  to  delineate  them. 
M.  Le  Brun  has  been  extremely  happy'  in  expreffing  many  of 
the  paffions,  and  the  learner  cannot  ftudy  any  thing  better  than 
the  examples  which  he  has  left  us  of  them.  However,  as  M. 
De  Piles  juftly  obferves,  it  is  abfurd  as  well  as  impoffible  to 
pretend  to  give  fuch  particular  demonftrations  of  them  as  to 
fix  tntir  expreffion  to  certain  ftrokes,  which  the  painter  fhould 
be  obliged  to  make  ufe  of  as  efiential  and  invariable  rules. 
This,  fays  he,  would  be  depriving  the  art  of  that  excellent  va¬ 
riety'  of  expreffion  which  has  no  other  principle  than  diverfity 
of  imagination,  the  number  of  which  is  infinite.  The  fame 
paffion  may  be  finely  expreffed  feveral  ways,  each  yielding 
more  or  lefs  pleafure  in  proportion  to  the  painter’s  underftand- 
ing  and  the  fpe&ator’s  difcernment. 

Though  every  part  of  the  face  contributes  towards  expreffing 
the  fentiments  of  the  heart,  yet  the  eye-brow,  according  to 
M.  Le  Burn,  is  the  principalfeat  of  expreffion,  and  where  the 
paffions  bed  make  themfelves  known.  It  is  certain,  fays  he, 
that  the  pupil  of  the  eye,  by  its  fire  and  motion,  very  well 
fhows  the  agitation  of  the  foul,  but  then  it  does  not  exprefs 
the  kind  or  nature  of  fuch  an  agitation  ;  whereas  the  motion 
of  the  eye-brow  differs  according  as  the  paffions  change  their 
nature.  To  exprefs  a  fimple  paffion,  the  motion  is  fimple  ;  to 
exprefs  a  mixed  paffion,  the  motion  is  compound  :  if  the  paf¬ 
fion  be  gentle,  the  motion  is  gentle  ;  and  if  it  be  violent,  the 
motion  is  fo  too.  We  may  obferve  farther,  fays  he,  that  there 
are  two  kinds  of  elevation  in  the  eye-brows.  One,  in  which 
the  eye-brows  rife  up  in  the  middle  ;  this  elevation  expreffes 
agreeable  fenfations,  and  it  is  to  be  obferved  that-  then  the 
mouth  rifes  at  the  corners:  another,  in  which  the  eye-brows 
rife  up  at  the  ends,  and  fall  in  the  middle  ;  this  motion  denotes 
bodily  pain,  and  then  the  mouth  falls  at  the  corners.  In 
laughter,  all  the  parts  agree  ;  for  the  eye-brows,  which  fall  to¬ 
ward  the  middle  of  the  forehead,  make  the  nofc,  the  mouth, 
and  the  eyes,  follow  the  fame  motion.  In  weeping,  the  mo¬ 
tions  are  compound  and  contrary  ;  for  the  eye-brows  fall  to¬ 
ward  the  nofe  and  over  the  eyes,  and  the  mouth  rifes  that  way. 
It  is  to  be  obferved  alfo,  that  the  mouth  is  the  part  of  the  face 
which  more  particularly  expreffes  the  emotions  of  the  heart  : 
for  when  the  heart  complains,  the  mouth  falls  at  the  corners  ; 
when  it  is  at  eafe,  the  corners  of  the  mouth  are  elevated  ;  and 
when  it  has  an  averfion,  the  mouth  Ihoots  forward,  and  rifes 
jn  the  middle. 

“  The  head  (fays  M  De  Piles)  contributes  more  to  the  ex¬ 
preffion  of  the  paffions  than  all  the  other  parts  of  the  body  put 
together.  Thole  feparately  can  only  Ihow  fome  few  paffions, 


but  the  head  exprefles  them  all.  Some,  however,  are  more 
peculiarly  expreffed  by  it  than  others  :  as  humility,  by  hanging 
it  down  ;  arrogance,  by  lifting  it  up  ;  languiftiment,  by  in¬ 
clining  it  on  one  fide  ;  and  obllinacy,  when  with  a  ftiff  and 
refoh  ite  air  it  Hands  upright,  fixed,  and  ftiff  between  the  two 
{boulders.  The  head  alfo  belt  Ihows  our  fupplications,  threats, 
mildnefs,  pride,  love,  hatred,  joy,  and  grief.  The  whole 
face,  and  every  feature,  contributes  fomething  :  efpecially  the 
eyes  ;  which,  as  Cicero  fays,  are  the  windows  of  the  foul. 
The  paffions  they'  more  particularly  difeover  are,  pleafure,  lan- 
guifhing,  fcorn,  feverity,  mildnefs,  admiration,  and  anger ;  to 
which  one  might  add  joy  and  grief,  if  they'-  did  not  proceed 
more  particularly  from  the  eyre  brows  and  mouth;  but  when 
thofe  two  paffions  fall  in  alfo  with  the  language  of  the  eyes, 
the  harmony  will  be  wonderful.  But  though  the  paffions  of 
the  foul  are  moll  vifible  in  the  lines  and  features  of  the  face, 
they  often  require  the  affiftance  alfo  of  the  other  parts  of  the 
body.  Without  the  hands,  for  inftance,  all  adtion  is  weak 
and  imperfedl ;  their  motions,  which  are  almoft  infinite,  create 
numberlefs  expreffions :  it  is  by  them  that  we  defire ,  hope,prb- 
mife,  call ,  fencl  bach  ;  they  are  the  inftruments  of  threatening , 
prayer,  horror ,  and  -pralfe  ;  by  them  we  approve,  condemn,  re- 
fufe,  admit,  fear,  ajh  ;  exprefs  our  joy  and  grief,  our  doubts,  re¬ 
grets,  pain,  and  admiration.  In  a  word,  it  may  be  faid,  as 
they  are  the  language  of  the  dumb,  that  they  contribute  not  a 
lictle  to  fpeak  a  language  common  to  all  nations,  which  is  the 
language  of  painting.  But  to  fay  how  thefe  parts  mult  bedif- 
pofed  for  expreffing  the  various  paffions,  is  impoffible,  nor  can 
any  exadl  rules  be  given  for  it,  both  becaufe  the  talk  would  be 
infinite,  and  becaule  every  one  mull  be  guided  in  this  by  his 
own  genius  and  the  particular  turn  of  his  own  ftudies.”  See 
the  article  Passions,  and  the  Plate  there  referred  to. 

Sect.  XI.  Of  drawing  Flowers,  Fruit,  Birds,  See. 

It  may  not  be  improper  for  the  learner  now  to  proceed  in 
making  lome  attempts  at  drawing  flowers,  fruit,  birds,  beads, 
and  the  like  ;  not  only  as  it  will  be  a  more  pleaflng  employ¬ 
ment,  but  as  it  is  an  eaiier  talk,  than  the  drawing  of  hands  and 
feet,  and  other  parts  of  the  human  body',  which  require  not 
only  more  care,  but  greater  exadlnefs  and  nicer  judgment. 
Very  few  rules  or  iuftrudlions  arerequifite  upon  this  head  ;  the 
bed  thing  the  learner  can  do  is,  to  furnilh  himfelf  with  good 
prints  or  drawings  by  way  of  examples,  and  with  great  care 
and  exadlnefs  to  copy  them.  If  it  is  the  figure  of  a  bead,  be¬ 
gin  with  the  forehead,  and  draw  the  nofe,  the  upper  and  under 
jaw,  and  itop  at  the  throat.  Then  go  to  the  top  of  the  head, 
and  form  the  ears,  neck,  back,  and  continue  the  line  till  you 
have  given  the  full  Ihape  of  the  buttock.  Then  form  the 
bread,  and  mark  out  the  legs  and  feet,  and  all  the  fmaller 
parts.  And,  laft  of  all,  finifh  it  with  the  proper  Ihadows.  It 
is  not  amifs,  by  way  of  ornament,  to  give  a  fmall  /ketch  of 
landfcape;  and  let  it  he  fuitable  and  natural  to  the  place  or  coun¬ 
try  of  the  bead  you  draw.  Much  the  fame  may  be  faid  with 
regard  to  birds. ,  Of  thefe,  as  well  as  beads  and  other  fub- 
jedts,  the  learner  will  find  many  examples,  among  the  platea 
given  in  this  publication. 

Sect.  XII.  Of  drawing  Landfcapes,  Buildings,  Si c. 

Or  all  the  parts  of  drawing,  this  is  perhaps  the  mod  ufeful 
and  neceffary,  as  it  is  what  every  man  may  have  occafion  for  at 
one  time  or  another.  To  be  able,  on  the  fpot,  to  take  the 
{ketch  of  a  fine  building,  or  a  beautiful  profpedl ;  of  any  curi¬ 
ous  produdlion  of  art,  or  uncommon  appearance  in  nature  ;  is 
not  only  a  very  defirable  acsomplilhment,  but  a  very  agreeable 
amufement.  Rocks,  mountains,  fields,  woods,  rivers,  cata- 
radls,  cities,  towns,  caflles,  houfes,  fortifications,  ruins,  or 
whatfoever  elfe  may'  prefent  itfelf  to  view  on  our  journeys  or 
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travels  in  our  own  or  foreign  countries,  may  be  thus  brought 
home,  and  prefcrved  for  our  future  ufe  either  in  bufinefa  or 
converfation.  On  this  part,  therefore,  more  than  ordinary 
pains  Ihould  be  bedowed. 

All  drawing  confrlts  in  nicely  meafuting  the  didances  of  each 
part  of  the  piece  by  the  eye.  In  order  to  facilitate  this,  let 
the  learner  imagine  in  his  own  mind,  that  the  piece  he  copies 
is  divided  into  fquares.  For  example  :  fuppofe  or  imagine  a 
perpendicular  and  a  horizontal  line  eroding  each  other  in  the 
centre  of  the  picture  you  are  drawing  from  ;  then  fuppofe  alfo 
two  fitch  lines  eroding  your  own  copy.  Obferve  in  the  origi¬ 
nal,  what  parts  of  the  defign  thofe  lines  interfed!,  and  let  them 
fall  on  the  lame  parts  of  the  fuppofed  lines  in  the  copy  :  we 
fay,  the  luppofed  lines  ;  becaufe  though  engravers,  and  others 
who  copy  with  great  exadtnefs,  divide  both  the  copy  and  ori¬ 
ginal  into  many  fquares,  yet  this  is  a  method  not  to  be  recom¬ 
mended,  as  it  will  be  apt  to  deceive  the  learner,  who  will  fancy 
himfelf  a  tolerable  proficient,  till  he  comes  to  draw  after  na¬ 
ture,  where  thefe  helps  are  not  to  be  bad,  and  then  he  will  per¬ 
haps  find  himfelf  miferably  defective  in  his  attempts. 

If  be  is  to  draw  a  landfcape  from  nature,  let  him  take  his 
ftation  on  a  rifing  ground,  where  he  will  have  a  large  horizon  ; 
and  mark  his  tablet  into  three  divifions,  downwards  from  the 
top  to  the  bottom  ;  and  divide  in  his  own  mind  the  landfcape 
he  is  to  take,  into  three  divifions  alfo.  Then  let  him  turn  his 
facediredtly  oppofite  to  the  midft  of  the  horizon,  keeping  his 
body  fixed,  and  draw  what  is  diredtly  before  his  eyes  upon  the 
middle  diviiion  of  the  tablet ;  then  turn  his  head,  but  not  his 
body,  to  the  left  hand,  and  delineate  what  he  views  there, 
joining  it  properly  to  what  he  had  done  before  ;  and,  laltly, 
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do  the  fame  by  what  is  to  he  feen  upon  his  right  hand,  laying 
down  every  thing  exadtly  both  with  refped!  to  diftance  and 
proportion.  Some  examples  are  given  in  Plate  9.  and 
others  may  be  found  in  feveral  of  the  plates  which  appear  in 
this  work. 

The  bell  artifts  of  late,  in  drawing  their  landfcapes,  make 
them  fhoot  away  one  part  lower  than  another.  Thofe  who 
make  their  landfcapes  mount  up  higher  and  higher,  as  if  they 
Hood  at  the  bottom  of  a  hill  to  take  the  profpedt,  commit  a 
great  error  :  the  bed  way  is  to  get  upon  a  rifing  ground,  make 
the  neared  objedts  in  the  piece  the  highed,  and  thofe  that  are 
farther  od'  to  glance  away  lower  and  lower  till  they  come  al- 
mod  level  with  the  line  of  the  horizon,  leflening  every  thing 
proportionally  to  its  didance,  and  obferving  alfo  to  make  the 
objects  fainter  and  lei's  diftind!  the  farther  they  are  removed 
from  the  eye.  He  mud  make  all  his  lights  and  (hades  fall  one 
way,  and  let  every  thing  have  its  proper  motion  :  as  trees 
lhaken  by  the  wind,  the  fmall  boughs  bending  more,  and  the 
large  ones  lefs  :  water  agitated  by  the  wind,  and  dafliing 
againd  drips  or  boats  ;  or  falling  from  a  precipice  upon  rocks 
and  dones,  and  fpirting  up  again  into  the  air,  and  fprinkling 
all  about :  clouds  alfo  in  the  air,  now  gathered  with  the  winds ; 
now  violently  condenfed  into  hail,  rain,  and  the  like  :  always 
remembering,  that  whatever  motions  are  caufed  by  the  wind 
mud  be  made  all  to  move  the  fame  way,  becaufe  the  wind  can 
blow  but  one  way  at  once.  Finally,  it  mud  be  obferved,  that 
in  order  to  attain  any  confiderable  proficiency  in  drawing,  a 
knowledge  of  Perspective  is  abfolutely  necefiary.  See  the 
Treatife  on  that  fubjedt. 
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"DRAY,  a  kind  of  cart  ufed  by  brewers  for  carrying  barrels 
of  beer  or  ale  ;  alfo  a  fledge  drawn  without  wheels. 

Drav,  a  term  ufed  among  fportfmen,  to  denote  fquirrels* 
nefls  built  in  the  tops  of  trees. 

DR  Y1  0s!  (Michael),  an  eminent  Englifh  poet,  born  of 
an  ancient  family  in  Warwicklhire  in  15^3.  His  propenfity  to 
poetry  was  extremely  flrong,  even  from  his  infancy  ;  and  we 
find  the  mod  of  his  principal  poems  publilhed,  and  himfelf 
highly  didinguilhed  as  a  poet,  by  the  time  he  was  about  30 
years  of  age.  It  appears  from  his  poem  of  Mofes’s  Birth  and 
Miracles,  that  he  was  a  fpedtator  at  Dover  of  the  famous  Spa- 
nifii  armada,  and  it  is  not  improbable  that  he  was  engaged  in 
fome  military  employment  there.  It  is  certain,  that  not  only 
for  his  merit  as  a  writer,  but  his  valuable  qualities  as  a  man,  he 
was  held  in  high  edimation,  and  drongly  patronized  by  feveral 
perfonages  of  confequence  ;  particularly  by  Sir  Henry  Good- 
ere,  Sir  Walter  Adon,  and  the  Countefs  of  Bedford;  to 
the  fird  of  whom  he  owns  himfelf  indebted  for  great  part  of 
his  education,  and  by  the  fecond  he  was  for  many  years  fup- 
ported.  His  poems  are  very  numerous ;  and  fo  elegant,  that 
his  manner  has  been  copied  by  many  modern  writers  of  emi¬ 
nence  fince.  Among  thefe  the  mod  celebrated  one  is  the 
Poly-Albion,  a  chorographical  defeription  of  England,  with 
its  commodities,  antiquities,  and  curiofities,  in  metre  of  1 2  fyl- 
lables ;  which  he  dedicated  to  Prince  Henry,  by  whofe  en¬ 
couragement  it  was  written  :  and  whatever  may  be  thought  of 
the  poetry,  his  deferiptions  are  allowed  to  be  exad!.  He  was 
llyled poet  laureat  in  his  time  :  which,  as  Ben  Jonfon  was  then 
in  that  office,  is  to  be  underdood  in  a  loofe  fenfe  of  approba¬ 
tion  as  an  excellent  poet ;  and  was  bedowed  on  others  as  well 
»s  Drayton,  without  being  confined  ltridtly  to  the  office  known 
Von.  III. 
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by  that  appellation.  He  died  in  -  1631  ;  and  was  buried  in 
Wedminder-abbey  among  the  poets,  where  his  bud  is  to  be 
feen,  with  an  epitaph  penned  by  Ben  Jonfon. 

DREAMS,  are  all  thofe  thoughts  which  people  feel  pafiing 
through  their  minds,  and  thofe  imaginary  tranfadiions  in  which 
they  often  fancy  themfelves  engaged,  when  alleep.  Scarcely 
any  part  of  nature  is  lefs  open  to  our  obfervation  than  the  hu¬ 
man  mind  in  this  date.  The  dreamer  himfslf  cannot  well  ob¬ 
ferve  the  manner  in  which  dreams  arife  or  difappear  to  him. 
When  he  awakes,  he  cannot  recoiled!  the  circumftances  of  his 
dreams  with  fufficient  accuracy.  Were  we  to  watch  over  him 
with  the  molt  vigilant  attention,  we  could  not  perceive  with 
certainty  what  emotions  are  excited  in  his  mind,  or  what 
thoughts  pafs  through  it,  during  his  deep.  But  though  we 
could  afeertain  thefe  phenomena,  many  other  difficulties  would 
dill  remain.  What  parts  of  a  human  being  are  adiive,  what 
dormant,  when  he  dreams?  Why  does  not  he  always  dream 
while  alleep  ?  Or  why  dreams  he  at  all  ?  Do  any  circumdances 
in  our  conllitution,  fituation,  and  peculiar  character,  deter¬ 
mine  the  nature  of  our  dreams  ?  In  attempting  to  reafon  on 
thefe  intricate  points,  the  following  fadts  are  at  lead  worthy  of 
being  attended  to  : 

1.  In  dreaming,  we  are  not  confcious  of  being  alleep.  This 
is  well  known  from  a  thoufand  circumdances.  When  awake, 
we  often  recoiled!  our  dreams  ;  and  we  remember  on  fuch  oc- 
cafions,  that  while  thofe  dreams  were  palling  through  our 
minds,  it  never  occurred  to  us  that  we  were  feparated  by  Deep 
from  the  ad!ive  world.  We  are  often  obferved  to  ad!  and  talk 
in  dreaming  as  if  we  were  bufily  engaged  in  the  intercourfe  of 
focial  life. 

2.  In  dreaming,  vve  do  not  confider  ourfelve,  as  witneffing 
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*t  bearing  a  part  in  a  fictitious  fcene  :  we  fcera  not  to  be  in  a 
fimflar  fituation  with  the  adtors  in  a  dramatic  performance,  or 
the  ipedtators  before  whom  they  exhibit,  but  engaged  in  the 
butinefs  of  real  life.  All  the  varieties  of  thought  that  pafs 
through  our  minds  when  awake  may  alfo  occur  in  dreams  ;  all 
the  images  which  imaginative  prefcnts  in  the  former  ftate,  Ihe 
is  alfo  able  to  call  up  in  the  latter ;  all  the  fame  emotions  may 
be  excited,  and  we  are  often  actuated  by  equal  violence  of  paf- 
lion  ;  none  of  the  tranfadtions  in  which  we  are  capable  of  en- 
gaging  while  awake  are  impoffible  in  dreams :  in  fhort,  our 
range  of  action  and  obfervation  is  equally  wide  in  the  one  ftate 
as  in  the  other  ;  and  while  dreaming,  we  are  not  fenfible  of  any 
diilinctiou  between  our  dreams  and  the  events  and  tranfadtions 
m  which  we  are  actually  concerned  in  our  intercourfe  with  the 
world. 

3.  It  is  faid,  that  all  men  are  not  liable  to  dream.  Dr. 
Beattie,  in  a  very  pleating  effay  dn  this  fubjedt,  relates,  that 
he  knew  a  gentleman  who  never  dreamed  except  when  his 
health  was  m  a  difordered  ftate:  and  I.ocke  mentions  fome- 
where,  that  a  certain  perfon  of  his  acquaintance  was  a  ftranger 
to  dreaming  till  the  26th  year  of  his  age  ;  and  then  began  to 
dream  in  cpnfequence  of  having  a  fever.  Thefe  inftances, 
however,  are  too  few,  and  we  have  not  been  able  to  obtain 
more  ;  and,  betides,  it  does  not  appear  that  thofe  perfons  had 
always  attended,  with  the  care  of  a  philofopher  making  an  ex¬ 
periment,  to  the  circumftances  of  their  fleep.  They  might 
dream,  but  not  recollect  their  dreams  on  awaking  ;  and  they 
might  both  dream  and  recoiled!  their  dreams  immediately  upon 
awaking,  yet  afterwards  fuffer  the  remembrance  of  them  to  Hip 
out  of  their  minds.  We  do  not  advance  this  therefore  as 
a  certain  fact  concerning  dreaming  ;  we  are  rather  inclined  to 
think  it  a  miftake. 

But  though  it  appears  to  be  by  no  means  certain  that  any 
-of  the  human  race  are  through  the  whole  of  lifeabfolute  ftran- 
gers  to  dreaming  ;  yet  it  is  well  known  that  all  men  are  not 
equally  liable  to  dream.  The  fame  perfon  dreams  more  or  lefs 
at  different  times  ;  and  as  one  perfon  may  be  more  expofed  than 
another  to  thofe  circumffances  which  promote  this  exercife  of 
fancy,  one  perfon  may  therefore  dream  more  than  another.' 
'I  he  fame  diverfity  will  naturally  take  place  in  this  as  in  other 
accidents  to  which  mankind  are  in  general  liable. 

4.  Though  in  dreams  imagination  appears  to  be  free  from 
all  reftraint,  and  indulges  in  the  moft  wanton  freaks  ;  yet  it  is 
generally  agreed,  that  the  imaginary  tranfadtions  of  the 
dreamer  bear  always  feme  relation  to  his  particular  charadter  in 
the  world,  his  habits  of  adtion,  and  the  circumftances  of  his 
life.  The  lover,  we  are  told,  dreams  of  his  miftrefs  ;  the  mi- 
fer  of  his  money ;  the  philofopher  renews  his  refearches  in 
fleep  often  with  the  fame  pain  and  fatigue  as  when  awake  ; 
and  even  the  merchant,  at  times,  returns  to  balance  his  books, 
and  compute  the  profits  of  an  adventure,  when  (lumbering  on 
his  pillow.  And  not  only  do  the  more  general  circumftances 
of  a  perfon’s  life  influence  his  dreams  ;  his  paflions  and  habits 
are  nearly  the  fame  when  afleep  as  when  awake.  A  perfon 
whofe  habits  of  life  are  virtuous,  does  not  in  bis  dreams  plunge 
into  a  feries  of  crimes  :  nor  are  the  vicious  reformed  when  they 
pafs  into  this  imaginary  world.  The  choleric  man  finds  him- 
felf  offended  by  flight  provocations  as  well  in  his  dreams  as  in 
his  ordinary  intercourfe  with  the  world,  and  a  mild  temper 
continues  pacific  in  fleep. 

5.  The  charadter  of  a  perfon’s  dreams  is  influenced  by  his 
circumftances  when  awake  in  a  ftill  more  unaccountable  man¬ 
ner.  Certain  dreams  ufually  arife  in  the  mind  after  a  perfon 
has  been  in  certain  fituations.  Dr.  Beattie  relates,  that  he 
once,  after  riding  30  miles  in  a  high  wind,  paffed  a  part  of  the 
lucceeding  night  in  dreams  beyond  defeription  terrible.  The 
ib.te  of  a  perfon’s  health,  and  the  manner  ia  which  the  vital 


fundtions  are  carried  on,  have  a  confiderable  influence  in  deter¬ 
mining  the  charadter  of  dreams.  After  too  full  a  meal,  or 
after  eating  of  an  unufual  fort  of  food,  a  perfon  has  always 
dreams  of  a  certain  nature. 

6.  In  dreaming,  the  mind  for  the  moft  part  carries  on  no 
intercourfe  through  the  feufes  with  furrounding  objects. 
Touch  a  perfon  gently  who  is  afleep,  he  feels  not  the  impref- 
fion.  You  may  awake  him  by  a  fmart  blow;  but  when  the 
ftroke  is  not  fufSciently  violent  to  awake  him,  he  remains  in- 
fenfible  of  it.  We  fpeak  foftly  befide  a  perfon  afleep  without 
fearing  that  he  will  overhear  us.  His  eye-lids  are  (hut ;  and  even 
though  light  (hould  fall  upon  the  eye-ball,  yet  fl ill  his  powers 
of  vilion  are  not  awakened  to  active  exertion,  unlefs  the  light 
be  fo  ftrong  as  to  roufe  him  from  fleep.  He  is  infenfible  both 
to  iweet  and  to  difagreeable  fmells.  It  is  not  eafy  to  try  whe¬ 
ther  his  organs  of  tafte  retain  their  adtivitv,  without  awaken¬ 
ing  him  ;  yet  from  analogy  it  may7  be  prefumed  that  thefe  toa 
are  inadtive.  With  refpedt  to  the  circumftances  here  enume¬ 
rated,  it  is  indifferent  whether  a  perfon  be  dreaming  or  buried 
in  a  deep  deep. 

Yet  there  is  one  remarkable  fadt  concerning  dreaming  which 
may7  feem  to  contradict  what  has  been  here  afferted.'  In 
dreams,  we  are  liable  not  only  to  fpeak  aloud  in  confcquence 
of  the  fuggeftions  of  imagination,  but  even  to  get  up,  and 
walk  about  and  engage  in  little  enterprifes,  without  awaking. 
Now,  as  we  are  in  this  inftancefo  adtive,  it  feems  that  we  can¬ 
not  be  then  infenfible  of  the  prefence  of  furrounding  o'bjedts. 
The  fleep-walker  is  really  fenfible  in  a  certain  degree  of  the 
prefence  of  the  objedts  around  him  ;  but  he  does  not  attend  to 
them  with  all  their  circumftances,  nor  do  they  excite  in  him 
the  fame  emotions  as  if  he  were  awake.  He  feels  no  terror  on 
the  brink  of  a  precipice ;  and  in  confcquence  of  being  free 
from  fear,  he  is  alfo  without  danger  in  fuch  a  fituation  unlefs 
fuddenly  awaked.  This  is  one  of  the  moft  inexplicable  pheno-. 
mena  of  dreaming. 

There  is  alfo  another  fadt  not  quite  confonant  with  what  has 
been  above  advanced.  It  is  faid,  that  in  deep  a  perfon  will 
continue  to  hear  the  noife  of  a  cataradt  in  the  neighbourhood, 
or  regular  ftrokes  with  a  hammer,  or  any  fimilar  found  fuffi- 
ciently  loud,  and  continued  uninterruptedly  from  before  the 
time  of  his  falling  afleep.  We  know  not  whether  he  awakes 
on  the  hidden  ceffaticn  of  the  noife.  This  fadt  is  afferted  on 
fuffieient  evidence,  and  it  is  curious.  Even  when  awake,  if  very 
deeply  intent  on  any  piece  of  feudy,  or  clofely7  occupied  in  bu- 
finefs,  the  found  of  a  clock  ftriking  in  the  neighbourhood,  or 
the  beating  of  a  drum,  will  efcape  us  unnoticed:  and  it  is 
therefore  the  more  furprifing  that  we  (hould  thus  continue  fen-. 
Able  to  founds  when  afleep. 

7.  Not  only  do  a  perfon’s  general  charadter,  habits  of  life, 
and  ftate  of  health,  influence  his  dreams  ;  but  thofe  concerns 
in  which  he  has  been  moft  deeply  interefted  during  the  preced¬ 
ing  day7,  and  the  views  which  have  arifen  moft  frequently  to 
his  imagination,  very7  often  afford  the  fubjedts  of  his  dreams. 
When  I  look  forward  with  anxious  expedtation  towards  any 
future  event,  I  am  likely  to  dream  either  of  the  difappointment 
or  the  gratification  of  my7  wilhes.  Have  I  been  engaged 
through  the  day,  either  in  bufinefs  or  amufements  which  I 
have  found  exceedingly  agreeable,  or  in  a  way  in  which  I  have 
been  extremely  unhappy  ?  either  my  happinefs  or  my  mifery  is 
likely  to  be  renewed  in  my  dream3. 

8.  Though  dreams  have  been  regarded  among  almoft  all  na¬ 
tions  through  the  world,  at  leaft  in  fome  periods  of  their  hif- 
tory,  as  prophetic  of  future  events  ;  yet  it  does  not  appear 
that  this  popular  opinion  has  been  eflabhfhed  on  good  grounds. 
Chriftianity,  indeed,  teaches  us  to  believe,  that  the  Supreme 
Being  may,  and  adtually  does,  operate  on  our  minds,  and  in¬ 
fluence  at  times  the  determinations  of  our  will,  without  m  iking 
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if*  fenfible  of  the  reflraint  to  which  we  are  thus  fubje&ed. 
And,  in  the  fame  manner,  no  doubt,  the  fuggeftions  which 
arife  to  us  in  dreams  may  be  produced.  The  imaginary  tranf- 
a&ions  in  which  we  are  then  engaged,  may  be  fuch  as  are  ac¬ 
tually  to  occupy  11s  in  life  ;  the  llrange  and  feemingly  incohe¬ 
rent  appearances  which  are  then  prefented  to  the  mind’s  eye, 
may  allude  to  fome  events  which  are  to  befall  ourlelves  or 
others.  It  is,  therefore,  by  no  means  impoffible,  or  incon- 
fiftent  with  the  general  analogy  of  nature,  that  dreams  Ihould 
have  a  refpecl  to  futurity.  We  have  no  reafon  to  regard  the 
dreams  which  are  defcribed  in  the  Holy  Scriptures  to  have  beer, 
prophetic  of  future  events,  as  not  infpired  by  heaven,  or  to 
laugh  at  the  idea  of  a  prophetic  dream  as  abfurd  or  ridi¬ 
culous. 

Yet  it  would  be  too  much  to  allow  to  dreams  all  that  import¬ 
ance  which  has  been  afcribed  to  them  by  the  priefthood  among 
heathen  nations,  or  by  the  vulgar  among  ourfelves.  We 
knowhow  eafily  ignorance  impofes  on  itfelf,  and  what  arts  im- 
pofture  adopts  to  impofe  upon  others.  We  cannot  trace  any 
certain  conne&ion  between  our  dreams  and  thofe  events  to 
which  the  iimplicity  of  the  vulgar  pretends  that  they  refer. 
And  we  cannot,  therefore,  if  difpofed  to  confine  our  belief  to 
certain  or  probable  truths,  join  with  the  vulgar  in  believing 
them  really  referable  to  futurity. 

9.  It  appears  that  brutes  are  alfo  capable  of  dreaming. 
The  dog  is  often  obferved  to  Hart  fuddenly  up  in  his  fleep,  in  a 
manner  which  cannot  be  accounted  for  any  other  way  than  by 
fuppofing  that  he  is  roufed  by  fome  impulfe  received  in  a 
dream.  The  fame  thing  is  obfervable  of  others  of  the  infe¬ 
rior  animals.  That  they  fhould  dream,  is  not  an  idea  incon- 
fiftent  with  what  we  know  of  their  economy  and  manners  in 
general.  We  may,  therefore,  confider  it  as  a  pretty  certain 
truth,  that  many,  if  not  all,  of  the  lower  fpecies  are  liable  to 
dream  as  well  as  human  beings. 

It  appears,  then,  that  in  dreaming  we  are  not  confcious  of 
being  afleep  :  that  to  a  perfon  dreaming,  his  dreams  feem  rea¬ 
lities  :  that  though  it  be  uncertain  whether  mankind  are  all 
liable  to  dreams,  yet  it  is  well  known  that  they  are  not  all  equally 
liable  to  dream  :  that  the  nature  of  a  perfon’s  dreams  depends 
in  fome  meafure  on  his  habits  of  action,  and  on  the  circum- 
ftances  of  his  life :  that  the  Hate  of  the  health  too,  and  the 
manner  in  which  the  vital  fuiiiTtions  are  carried  on,  have  a 
powerful  influence  in  determining  the  character  of  a  perfon’s 
dreams  :  that  in  fleep  and  in  dreaming,  the  fenfes  are  either 
abfolutely  inaftive,  or  nearly  fo  :  that  fuch  concerns  as  we  have 
been  very  deeply  interefted  in  during  the  preceding  day,  are 
very  likely  to  return  upon  our  minds  in  dreams  in  the  hours  of 
reft  :  that  dreams  may  be  rendered  prophetic  of  future  events  ; 
and  therefore,  wherever  we  have  fuch  evidence  of  their  having 
been  prophetic  as  we  would  accept  on  any  other  occafion,  we 
cannot  reafonably  rejeCl  the  fact  on  account  of  its  abfurdity  ; 
but  that  they  do  not  appear  to  have  been  actually  fuch,  in 
thofe  inftances  in  which  the  fuperftition  of  nations,  ignorant 
of  true  religion,  has  reprefented  them  as  referring  to  futurity, 
ivor  in  thofe  inftances  in  which  they  are  viewed  in  the  fame 
light  by  the  vulgar  among  ourfelves  :  and,  laftly,  that  dream¬ 
ing  is  not  a  phenomenon  peculiar  to  human  nature,  Jput  com¬ 
mon  to  mankind  with  the  brutes. 

We  know  of  no  other  faCts  that  have  been  fully  afcertained 
concerning  dreaming.  But  we  are  by  no  means  fufficiently  ac¬ 
quainted  with  this  important  phenomenon  in  the  hiftory  of  the 
human  mind.  We  cannot  tell  by  what  laws  of  ourconftitution 
we  are  thus  liable  to  be  fo  frequently  engaged  in  imaginary 
tranfaCtions,  nor  what  are  the  particular  means  by  which  the 
delufion  is  accomplifhed.  The  delation  is  indeed  remarkably 
ftrong.  One  will  fometimes  have  a  hook  prefented  to  him  in 
a  dream,  and  fancy  that  he  reads,  and  actually  enter  into  the 


nature  of  the  imaginary  compofition  before  him,  and  even  re¬ 
member,  after  he  awakes,  what  he  knows,  and  that  he  only  fan¬ 
cied  himfelf  reading.  Can  this  be  delufion?  If  delufion,  how 
or  for  what  purpofes  is  it  produced  ?  The  mind,  it  would  ap¬ 
pear,  does  not,  in  fleep,  become  ina&ive  like  the  body ;  or  at 
lead  is  not  always  inaClive  while  we  are  afleep.  When  we  do 
not  dream,  the  mind  muft  either  be  inadtive,  or  the  conne&ion 
between  the  mind  and  the  body  muft  be  conftdered  as  in  fome 
manner  fufpended  :  and  when  we  dream,  the  mind,  though  it 
probably  abls  in  concert  with  the  body,  yet  does  not  abl  in  the 
fame  manner  as  when  we  are  awake.  It  feems  to  be  clouded 
or  bewildered,  in  confequence  of  being  deprived  for  a  time  of 
the  fervice  of  the  fenfes.  Imagination  becomes  more  adtive 
and  more  capricious :  and  all  the  other  powers,  efpecially 
judgment  and  memory,  become  difordered  and  irregular  in  their 
operation.  Various  theories  have  been  propofed  to  explain 
what  appears  here  molt  infcrutable  ;  but  we  {hall  not  enter  into 
a  fubjebt  in  which  the  molt  ingenious  have  been  able  to  effedt 
fo  little.  If  the  reader  be  difpofed' to  {peculate  farther  on  it, 
he  may  confult  Beattie’s  Effays,  Hartley  on  Man,  and  the 
principal  writers  on  phyfiology. 

DRELINCOURT  (Charles),  minifter  of  the  reformed 
church  at  Paris,  was  born  at  Sedan  in  IJ9J,  where  his  father 
enjoyed  a  confiderable  poft.  He  had  all  the  qualifications 
that  compofe  a  refpedtable  clergyman  ;  and  though  he  de¬ 
fended  the  Proteftant  caufe  againft  the  Romifh  religion,  was 
much  efteemed  even  among  the  Catholics.  He  is  beft  known 
in  England  by  his  Confolations  againft  the  Fears  of  Death, 
which  work  was  tranflated,  and  often  printed.  He  married  the 
daughter  of  a  rich  merchant  at  Paris,  by  whom  he  had  1 6 
children.  His  third  fon,  profeiTor  of  phyfic  at  Leyden,  was 
phyfician  to  the  Prince  and  Princefs  of  Orange  before  their 
acceffion  to  the  crown  of  England.  Bayle  has  given  a  cha¬ 
racter  of  Mr.  Drelincourt,  who  died  in  the  year  1660. 

DRENCH,  among  farriers,  a  phyfical  potion  for  horfes. 
The  ingredients  for  this  purpofe  are  to  be  pulverifed,  and 
mingled  either  with  a  decoCtion  or  with  wine.  Then  let  all  in- 
fufe  about  a  quarter  of  an  hour,  and  give  it  to  the  horfe  with  a 
horn  after  he  has  been  tied  up  two  hours  to  the  rack. 

DREPANE,  the  ancient  name  of  Corcyra,  from  the  cur 
vity  of  its  figure,  refembling  a  fickle. 

DRESDEN,  a  town  of  Germany,  and  capital  of  Saxony. 
It  is  divided  by  the  Elbe  into  the  Old  and  New  Town,  which 
are  joined  together  by  a  bridge  685  paces  long.  Both  towns 
are  furrounded  by  ftrong  fortifications  :  however,  it  was  taken 
by  the  king  of  Pruffia  in  174^,  but  was  foon  reftored,  in  con¬ 
fequence  of  a  peace  between  him  and  the  then  elector.  All 
the  noufes  are  built  of  free-ftone,  and  are  almoft  all  of  the 
fame  height.  There  is  a  magnificent  church  for  the  Roman 
Catholics,  which  Hands  between  the  Elbe,  the  bridge,  and  the 
caftle  ;  and  there  are  fo  many  palaces,  that  it  is  one  of  the 
handfomeft  cities  in  Germany.  Before  the  place  where  they 
keep  guard,  in  the  New  Town,  is  an  equeftrian  ftatue  of  Au- 
gufttis  II.  looking  toward  Poland.  Travellers  take -much  no¬ 
tice  of  the  elector’s  {tables,  of  the  cabinet  of  curiofities,  the 
arfenal,  the  court  of  the .  hunters,  the  garden,  the  palaces  of 
Japan  and  of  Holland,  the  mint,  the  green  magazine,  the  elec¬ 
tor’s  library,  the  great  garden  without  the  walls,  and  other 
things,  which  cannot  be  feen  without  admiration.  With  re¬ 
gard  to  ecclefiaftic  affairs,  there  is  a  fuperior  cor.fiftory,  on 
which  the  two  univerfities  depend,  as  well  as  the  two  confillo- 
ries  of  Wirtemburg  and  Leipfic.  The  principal  church  is 
that  of  the  Holy  Crofs,  which  is  a  fuperb  ftruCture.  The 
fituation  of  this  city  is  low,  and  yet  there  is  a  line  profpeCl  all 
round  it.  The  palaces  of  Holland  and  Japan  are  lull  of  cu- 
riofities  from  that  country  and  China,  with  a  great  variety  of 
Drefden  porcelain.  This  city  was  again  taken  by  the  king  of 
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Pruffia  in  1756;  but  it  was  retaken  in  1759.  It  is  75  miles 
I\.  W.  of  Prague.  Lon.  13.  50.  E.  Lac.  51.  10.  N. 

DRESSING  of  Hemp  and  Flax.  See  Fla n-Drefling. 

Dressing  of  Meats ,  the  preparing  them  for  food  by  means 
of  culinary  lire.  The  defign  of  dreffing  flefh  meat  is  to  coa¬ 
gulate  its  juices,  and  fo  alter  its  texture  as  to  difpofe  it  for 
diffolution  and  digeflion  in  the  ftomach.  Flefh  not  being  a 
proper  food  without  dreffing,  is  alleged  as  an  argument  that 
man  was  not  intended  by  nature  for  a  carnivorous  animal.  The 
ufual  operations  are  mailing,  boiling,  and  (tewing,  concerning 
which  abundant  and  very  circumdantial  particulars  appear  in 
our  Cookery  books.  In  reading,  it  is  obferved,  meat  will  bear 
a  much  greater  and  longer  heat  than  either  in  boiling  or  dew¬ 
ing  ;  and  in  boiling,  greater  and  longer  than  in  dewing. 

Dressing,  in  forgery,  any  application  to  a  wound  or  dis¬ 
ordered  part.  The  apparatus  of  dreffing  coniids  of  lint,  pladers, 
comprelfes,  bandages,  &c.  &c.  See  Surgery. 

DREVET  (Peter)  the  Younger,  an  eminent  French  engra¬ 
ver,  was  a  member  of  the  royal  academy  of  painting  andfculp- 
ture ;  and  died  at  Paris  in  1739,  at  42  years  of  age.  His 
portraits  are  neat  and  elegant ;  but  laboured  to  the  lad  degree. 
He  particularly  excels  in  reprefenting  lace,  filk,  fur,  velvet, 
and  other  ornamental  parts  of  drefs. — His  father  was  excellent 
in  the  fame  art ;  and  had  indrufted,  hut  was  furpalfed  by  the 
fon.  The  younger  Drevet  did  not  confine  himfelf  to  por¬ 
traits.  We  have  feveral  hidorical  prints  by  him,  which  in 
point  of  neatnefs  and  exquilite  workmanlhip  are  fcarcely  to  be 
equalled.  His  mod  edeemed  and  bed  hidorical  print  is  very 
valuable  ;  but  the  fird  impreffions  of  it  are  rarely  to  be  met 
with  :  it  is,  The  Prefentation  of  Chrid  in  the  Temple  ;  a  very 
large  plate,  lengthwife,  from  Louis  de  Bologna.  The  fol¬ 
lowing  deferve  alfo  to  be  particularized.  The  Meeting  of 
Abraham’s  Servant  with  Rebecca  at  the  Well ;  a  large  upright 
plate,  from  An.  Coypel :  and  Abraham,  with  his  fon  Ifaac  on 
the  altar,  the  fame,  from  the  fame,  dated  1707  ;  the  fird  im¬ 
preffions  of  which  are,  before  the  work  upon  the  right  thigh  of 
Ifaac  was  altered,  the  curved  lines  from  the  button  almod  down 
to  the  knee  being  in  thofe  impreffions  arched  downwards,  but 
in  poderior  ones  arched  upwards.  Among  Iris  portraits,  the 
two  follow'nsr  are  juftly  held  in  the  higheit  edimution  :  M. 
Bofiuet  Bifhop  of  Meaux  ;  a  whole  length  figure  ftanding,  a 
middling  fized  upright  plate,  from  Rigaud  :  and  Samuel  Ber¬ 
nard  ;  a  whole-length  figure  fitting  in  a  chair,  a  larg£  upright 
plate.  The  fird  impreffions  of  the  lad,  are  before  the  words 
Cor.f  ’  ler  d'Etat  were  inferted  upon  the  plate. 

DREUX,  a  large  and  ancient  town  in  the  department  of 
Eure  and  Loire  and  late  province  of  Beauce,  in  France,  which 
has  a  confiderable  manufacture  in  cloth  for  the  army.  It  is 
feated  on  the  river  Blaife,  at  the  foot  of  a  mountain,  48  miles 
W.  of  Paris.  Lon.  1. 26.  E.  Lat.  48.  44.  N. 

DREXELIUS  (Jeremiah),  a  Jefuit  celebrated  for  his  piety 
and  writings,  was  born  at  Augfburg,  and  became  preacher  in 
ordinary  to  the  eledtor  of  Bavaria.  He  wrote  feveral  pious 
and  practical  pieces,  which  have  been  printed  together  in  two 
volumes  (olio;  and  died  in  1638. 

TjRIEPER.,  or  Dnieper,  a  rivev  of  Ruffia,  which  rifes  in 
the  fored  of  Volkonfki,  near  the  fource  of  the  Volga,  about 
ICO  miles  from  Smoknlko.  It  palfes  by  Smolenlko  and  Mo- 
hilef,  feparates  the  Ukraine  from  Poland,  flows  by  Kiof,  and 
falls  into  the  Black  Sea  between  Otzakof  and  Kinburn.  By 
the  acquifition  of  the  province  cf  Mohilef,  its  whole  courfe  is 
now  included  within  the  Ruffian  territories.  It  begins  to  be 
navigable  at  a  little  diftance  above  Smolenlko,  though  in  fome 
feafons  of  the  year  it  is  fo  fhallow  near  the  town,  that  the 
goods  mud  be  tranfported  upon  rafts  and  fmall  flat-bottomed 
boats. 

DRIFT,  in  navigation,  the  angle  which  the  line  of  a  fhip’s 


motion  makes  with  the  neared  meridian,  when  fhe  drives  withe 
her  fide  to  the  wind  and  waves,  and  is  not  governed  by  the 
power  of  the  helm  ;  it  alfo  implies  the  didance  which  the  (hip- 
drives  on  that  line.  A  (hip’s  way  is  only  called  drift  in  a 
dorm  ;  and  then  when  it  blows  fo  vehemently  as  to  prevent 
her  from  carrying  any  fail,  or  at  lead  redrains  her  to  fuch  a 
portion  of  fail  as  may  he  necedary  to  keep  her  fufficiently  in¬ 
clined  to  one  fide,  that  (he  may  r.ot  be  difmaded  by  the  violent, 
labouring  produced  by  the  turbulence  of  the  fea. 

Drift,  in  mining,  a  paffage  cut  out  under  the  earth  be¬ 
twixt  (haft  and  (haft,  or  turn  and  turn  ;  or  a  paifage  or  way- 
wrought  under  the  earth  to  the  end  of  a  meer  of  ground,  01 
part  of  a  meer. 

Dr  iVT-Sail,  a  fail  ufed  under  water,  veered  out  right  a-head 
by  (heets,  as  other  fails  are.  It  ferves  to  keep  the  (hip’s  head 
right  upon  the  fea  in  a  dorm,  and  to  hinder  her  driving  too- 
fait  in  a  current, 

DRILL,  in  mechanics,  a  fmall  indrument  for  making  fuch 
holes  as  punches  will  not  conveniently  ferve  for.  Drills  are 
of  various  (izes,  and  are  chiefly  ufed  by  fmiths  and  turners. 

Drill,  or  Drill-Box ,  a  name  given  to  an  indrument  fol¬ 
lowing  land  in  the  new  method  of  horfe-hoeing  hufbandry. 
See  Husbandry. 

Drill-<Sow/«j,  a  method  of  fowing  grain  or  feed  of  any 
kind,  fo  that  it  may  all  be  at  a  proper  depth  in  the  earth, 
which  is  neceffiary  to  its  producing  healthful  and  vigorous 
plants.  For  this  purpofe  a  variety  of  drill-ploughs  have  been 
invented  and  recommended ;  but  partly  from  the  expence  at¬ 
tending  the  purchafe,  partly  from  the  complication  of  their 
druriture,  and  partly  from  the  attachment  of  the  illiterate  far¬ 
mer  to  long  habits,  thefe  excellent  fehemesfor  dimini(hing  la¬ 
bour  have  not  received  that  (hare  of  encouragement  to  which 
they  feern  entitled.  This  method,  however,  is  greatly  recom¬ 
mended  in  the  Georgical  Eflays  ;  and  farther  particulars  will 
be  given  on  this  fnbjedl  under  the  Article  Husbandry. 

DRILLING  is  popularly  ufed  for  exercifing  foldiers.  The 
word  is  derived  from  the  French  drille,  which  fignifies  a  raw 
fcldier. 

DKIMYS,  in  botany  ;  a  genus  changed  by  Murray,  in  the 
14th  edit,  of  Syjl.  Vcget.  to  Wintera  ;  which  fee. 

DRINK,  a  part  of  our  ordinary  food  in  a  liquid  form.  See 
Food.  The  general  ufe  of  drink  is,  to  fupply  fluids;  facilitate 
dilution  ;  in  confequence  of  that,  to  help  the  evacuation  of 
the  Aomach,  and  promote  the  progrefs  of  the  aliment  through 
the  intedines.  Another  effeft  of  drink  is,  to  facilitate  the 
mixture  of  the  lymph,  refluent  f,om  every  part  of  the  fyftem, 
with  the  chyle.  In  the  blood-vefiels,  where  alt  mud  be  kept 
fluid  in  order  to  a  proper  mixture,  drink  increafes  the  fluidity, 
and  gives  tenfion  by  its  bulk  :  hence  drink  contributes  to  fan- 
guification,  as  fometimes  food  gives  too  denfe  a  nutriment  to 
be  adled  upon  by  the  folids  ;  and  hence  alfo  we  can  fee  how 
drink  promotes  the  fecretions.  Thefe  are  the  effedls  of  drink 
in  general ;  but  what  has  been  faid  mad  be  taken  with  fome 
limitations ;  for  the  more  liquid  the  food  is,  the  fooner  it  is 
evacuated,  and  iefs  nourifhment  is  extracted.  Hence  drink  is, 
in  fome  degree,  oppofed  to  nourifhment ;  and  fo,  cateris  pari¬ 
bus,  thofe  who  ufe  lead  drink  are  mod  nourifhed.  All  thefe 
effefts  of  drink  are  produced  by  Ample  water ;  and  it  may  be 
faid,  that  other  liquors  are  fit  for  drink  in  proportion  to  the 
water  they  contain.  Water,  when  ufed  as  drink,  is  often  im¬ 
pregnated  with  vegetable  and  farinaceous  fubflances ;  but,  as 
drinks,  thefe  impregnations  are  of  little  confequence :  they 
add,  indeed,  a  little  nourifhment ;  but  this  is  not  to  be  regard¬ 
ed  in  a  healthy  date.  Sometimes  we  impregnate  water  with 
the  fubacid  fruits  ;  and  then,  indeed,  it  acquires  other  qualities, 
of  confiderable  ufe  in  the  animal  economy.  All  drinks,  how¬ 
ever,  may  be  reduced  to  two  heads :  fird,  pure  water,  or 
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where  the  additional  fubftance  gives  no  additional  virtue  ;  fe- 
condly,  the  fcrmentata.  Of  the  firll  we  have  juft  fpoketa  : 
the  latter  have  not  only  the  qualities  of  the  firft,  but  alfo 
qualities  peculiar  to  themfelves.  Fermented  liquors  are  pecu¬ 
liarly  adapted  for  ftimulating  the  mouth,  fauces,  and  ftomach, 
to  throw  out  the  faliva  and  gaftrie  liquor.  By  their  acefcency 
they  are  fitted  for  fome  beneficial  purpofes  in  certain  ftates  of 
the  fyftem :  by  their  fluidity  they  dilute  vifcid  food  ;  though 
here,  indeed,  they  anfwer  no  better  than  common  water.  Car¬ 
ried  into  the  blood-veffels,  in  fo  far  as  they  retain  any  of  the 
faline  nature,  they  llimulate  the  excretories,  and  promote  urine 
and  fweat.  Many  phyficians,  in  treating  of  fermented  liquors, 
have  reje&ed  their  nutritious  virtues,  which  certainly  ought  to 
be  taken  into  the  account,  though  by  expediting  the  evacuation 
by  llool  they  caufe  lefs  of  the  nutritious  parts  of  the  aliment 
to  be  taken  up,  and  by  flimulating  the  excretories  make  thefe 
nutritious  parts  to  reft  for  a  fliorter  time  in  the  fyftem.  Add 
to  this,  that  in  the  inordinate  quantities  in  which  they  are  oc- 
cafionally  drunk  with  a  view  of  conviviality,  they  have  a  ten¬ 
dency  to  undermine  the  health  while  they  appear  to  fatten  the 
body  ;  occafioning  dropfy  and  other  fatal  difeafes.  The  ftrong 
ale  fo  much  drunk  in  the  country  certainly  has  had  many  vic¬ 
tims,  as  well  as  fermented  liquors  of  fome  other  kinds ;  but 
that  beverage  univerfally  druirk  at  our  meals  under  the  name 
of  Table  Beer,  is  certainly  a  moft  wholefome  drink,  and  anfwcrs 
every  falutary  purpofe  in  the  animal  ceconomy. 

DRIVERS,  among  fportfmen,  a  machine  for  driving  phea- 
fant-powts,  confifting  of  good  ftrong  ozier  wands,  fuch  as  the 
.balket-makers  ufe  ;  thefe  are  to  be  fet  in  a  handle,  and  twilled 
or  bound  with  fmall  oziers  in  two  or  three  places.  With  this 
inftrument  the  fportfman  drives  whole  eyes  of  young  powts  into 
his  nets.  See  the  next  article. 

DRIVING,  among  fportfmen,  a  method  of  taking  pheafant- 
powts.  It  is  thus  :  The  fportfman  finds  out  the  haunts  of 
thefe  birds  ;  and  having  fixed  his  nets  there,  he  calls  many 
of  them  together  by  a  pheafant-call,  imitating  the  voice  of  the 
dam ;  after  this  he  makes  a  noife  with  his  driver,  which  will 
make  them  run  a  little  way  forward  in  a  duller ;  and  this  he 
is  to  repeat  till  he  has  made  fure  of  them,  which  an  expert 
fportfman  never  fails  to  do,  by  driving  them  into  his  nets. 

Driving,  in  metallurgy,  is  faid  of  filvcr,  when,  in  the  ope¬ 
ration  of  refining,  the  lead  being  burnt  away,  the  remaining 
copper  rifes  Upon  its  furface  in  red  fiery  bubbles. 

Driving,  in  the  fea-language,  is  faid  of  a  flu'p,  when  an 
anchor  being  let  fall  will  not  hold  her  fall,  nor  prevent  her 
failing  away  with  the  wind  or  tide.  The  bell  way  in  this  cafe 
is  to  let  fall  more  anchors,  or  to  veer  out  more  cable  ;  for  the 
more  cable  flie  has  out,  the  fafer  Ihe  rides.  When  a  Ihip  is 
a-hull  or  a-try,  they  fay  fhe  drives  to  leeward. 

DROGHEDA,  by  the  Englifh  called  Tredah,  a  town  of 
Ireland,  in  the  province  of  Leinfter  and  county  of  Lowth, 
and  fituated  on  a  bay  of  the  fame  name,  in  W.  long.  6.  17. 
N.  lat.  53.  45.  It  was  formerly  very  remarkable  for  its  fitua- 
tion  and  llrength.  In  confequenc*e  of  this  it  was  much  diftin- 
guilhed  by  the  old  Englifh  monarchs.  Edward  II.  granted  it 
a  market  apd  fair  ;  and  to  thefe  were  added  other  great  pri¬ 
vileges  in  fucceeding  ages,  particularly  the  right  of  coinage.  It 
was  bravely  defended  againll  the  rebels  in  1641.  After  the 
ceflation  of  arms  it  was  taken  by  the  duke  of  Ormond  and 
the  carl  of  Inchiquin ;  but  was  retaken  by  Cromwell  in  1649. 
At  this  time  it  buffered  fo  much,  that  for  a  long  time  after  it 
remained  almoft  in  ruins.  The  buildings  were  exceedingly 
fhattered ;  and  the  town  being  taken  by  dorm,  not  only  the 
garrifon,  but  the  inhabitants,  men,  women,  and  children,  were 
moldy  put  to  the  fword.  By  degrees,  however,  it  recovered, 
and  is  at  prefent  a  large  and  populous  place.  It  is  a  town  and 
county  ;  and,  as  fuch,  fends  two  reprefentatives  to  parliament. 
Vol.  III. 


It  has  a  great  fiiare  of  inland  trade,  and  an  advantageous  com¬ 
merce  with  England  :  and  though  the  port  is  but  indifferent, 
and  narrow  at  its  entrance,  with  a  bar  over  which  (hips  of 
burden  cannot  pafs  but  at  high  water,  yet  a  great  deal  of  buft- 
nefs  is  done;  fo  that,  from  a  low  and  declining  port,  it  is 
now  become  rich  and  thriving.  Drogheda  is  perhaps  one  of 
the  ftrongeft  inftances  that  can  be  mentioned  of  the  ineflimable 
benefit  of  a  river  in  any  degree  navigable :  for,  though  the 
Boyne  is  not  capable  of  carrying  veffels  bigger  than  barges, 
or  pretty  large  boats,  yet  the  opportunity  that  this  affords  of 
conveying  coals  by  water-carriage  through  a  great  extent  of 
country,  introduced  a  correfpondence  between  this  place  and 
Whitehaven  in  Cumberland,  to  which  the  revival  of  its  com¬ 
merce  has  been  in  a  great  meafure  owing. 

DROITWICH,  a  town  of  Worcefterfhire  in  England, 
noted  for  excellent  white  fait,  made  from  the  fait  fprings  in  its 
neighbourhood.  It  fends  two  members  to  parliament.  W. 
long.  2.  16.  N.  lat.  5Z.  20. 

DROMEDARY.  See  Camelus. 

DROMORE,  a  town  of  Ireland,  in  the  county  of  Down. 
It  is  a  very  ancient  town,  and  the  feat  of  a  bifhoprie.  The  fee 
was  founded  by  St.  Colman  in  the  6th  century.  It  was  re 
founded  by  King  James  I.  who  by  his  charters  (now  preferved 
in  the  Rolls-office)  granted  it  very  great  and  uncommon  pri¬ 
vileges. 

DRONE,  a  kind  of  large  bees  which  make  their  appear¬ 
ance  in  hives  about  the  month  of  May,  but  never  work  nor 
prepare  any  honey  ;  and  are  at  laft  all  killed  by  the  reft.  See 
the  article  Bee. 

Dron  E-A/y,  a  twro-winged  infecl,  extremely  like  the  common 
drone-bee,  whence  alfo  the  name. 

DROPS,  in  meteorology,  fmall  fpherical  bodies  which  the 
particles  of  fluids  fpontaneoully  form  themfelves  into  when  let 
fall  from  any  height.  This  fpherical  figure  the  Newtonian 
philofophers  demonftrate  to  be  the  effe6t  of  corpufcular  attrac¬ 
tion  ;  for,  conlidering  that  the  attradlive  force  of  one  fingie 
particle  of  a  fluid  is  equally  exerted  to  an  equal  diftance,  it 
mull  follow  that  other  fluid  particles  are  on  every  fide  drawn  to 
it,  and  will  therefore  take  their  places  at  an  equal  diftance  from 
it,  and  confequently  form  a  round  fuperficies.  See  the  articles 
Attraction,  Fluid,  and  Rain. 

Drops,  in  medicine,  a  liquid  remedy,  the  dofe  of  which  is 
eftimated  by  a  certain  number  of  drops. 

Englifh  Drops,  Gutta  Anglican#,  a  name  given  to  a  chemical 
preparation  efteemed  of  great  virtue  again  ft  nervous  affedlions, 
and  purchafed  at  an  expence  of  5000I.  by  king  Charles  II. 
from  the  inventor  Dr.  Goddard.  This  medicine  appeared  to 
be  only  a  fpirit  drawn  by  the  retort  from  raw  filk,  and  after¬ 
wards  rectified  w  ith  oil  of  cinnamon,  or  any  other  effential  oil. 
It  was  in  reality  no  better  than  the  common  fal  volatile  oleo- 
fum,  or  any  of  the  volatile  fpirits  impregnated  with  an  effential 
oil,  except  that  it  w'as  lefs  difagreeable  than  any  of  them  to 
the  tafle 

DROPSY,  in  medicine,  an  unnatural  collection  of  water  in 
any  part  of  the  body.  See  Medicine. 

DROPWOR T,  in  botany.  See  Filipendula. 

Waler  Dropwort,  in  botany.  See  Oenanth fs. 

DROSFRA,  ros  solis,  or  Sun-Dew,  in  bvitany  ;  a  genus 
of  the  pentag)  nia  order,  belonging  to  the  pentaiuhia  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the  14th  or¬ 
der,  Gruinales.  The  calyx  is  quinquefid,  the  petals  five ;  the 
capfule  unilocular,  and  quinqutvalved  at  top;  tire  feeds  very 
numerous.  There  are  three  fpecies,  which  grow  naturally  in 
boggy  places  in  many  parts  of  the  kingdom.  They  feeni 
to  receive  the  name  of  fun-dew  from  a  very  ftriking  circum- 
flanee  in  their  appearance.  The  leaves,  which  are  circular, 
are  fringed  with  hairs  fupporting  fmall  drops  or  globuks  of  a 
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pellucid  liquor  like  dew,  which  continue  even  in  the  hotted 
part  of  the  day  and  in  the  fulled  expofure  to  the  fun.  The 
whole  plant  is  acrid,  and  fufficiently  caudic  to  erode  the  fkin : 
but  fome  ladies  mix  the  juice  with  milk,  and  apply  it  to  re¬ 
move  freckles.  The  juice  that  cxfudes  from  it  unmixed,  will 
dedroy  warts  and  corns.  The  plant  has  the  fame  effedl  upon 
milk  as  the  common  butterwort ;  and  like  that  too  is  fuppofed 
to  occalion  the  rot  in  fheep. 

DROWNING,  fignifies  the  extinction  of  life  by  a  total 
immerfion  in  water.  In  fome  refpedts  there  feems  to  be  a 
great  fimilarity  between  the  death  occalioned  by  immerfion  in 
water,  and  that  by  drangulation,  fuff'ocation  by  fixed  air,  apo¬ 
plexies,  epilepfies,  bidden  faintings,  violent  blocks  of  eledlri- 
city,  or  even  violent  falls  and  bruifes.  Phyficians,  however, 
are  not  agreed  with  regard  to  the  nature  of  the  injury  done  to 
the  animal  fydem  in  any  or  all  of  thefe  accidents.  It  is  in¬ 
deed  certain,  that  in  all  the  cafes  above  mentioned,  particularly 
in  drowning,  there  is  very  often  fuch  a  fufpendon  of  the  vital 
powers  as  to  us  hath  the  appearance  of  a  total  extindlion  of 
them  ;  while  yet  they  may  be  again  fet  in  motion,  and  the 
perfon  rebored  to  life,  after  a  much  longer  fubmerfion  than 
has  been  generally  thought  capable  of  producing  abfolute 
death. 

De  Haen,  in  his  treatife  on  this  fubjedl,  afcribes  the  diver- 
bty  of  opinion  among  phyficians  to  their  having  been  fo  ready 
to  draw  general  conclufions  from  a  few  experiments.  Some, 
having  never  found  water  in  the  lungs,  have  thought  that  it 
never  was  there  ;  and  others,  from  its  prefence,  have  drawn  a 
contrary  conclufion.  Some  have  afcribed  the  death  which 
happens  in  cafes  of  drowning,  to  that  fpecies  of  apoplexy  which 
arifes  from  a  great  fullnefs  of  the  domach.  But  this  opinion 
our  author  rejedls,  becaufe  in  13  dogs  which  he  had  drowned 
ar.d  afterwards  diffedled,  no  figns  of  fuch  a  fullnefs  appeared. 
Another  reafon  is  drawn  from  the  want  of  the  common  marks 
of  apoplexy  on  the  diffedtion  of  the  brain,  and  from  the  adlual 
piefence  of  water  in  the  lungs.  He  is  of  opinion,  that  the 
death  of  drowned  perfons  happens  in  confequence  of  water 
getting  into  the  lungs,  and  bopping  the  blood  in  the  arteries, 
and  of  courfe,  that  blowing  into  the  lungs  mud  be  hurtful,  as 
it  will  increafe  the  preffuie  on  the  blood-veffels. 

Dr.  Cullen,  in  his  Letter  on  this  fubjedl  to  Lord  Cathcart,. 
fays,  that  very  often  the  water  does  not  enter  the  lungs,  nor 
even  the  domach,  m  any  material  quantity  ;  and  that,  in  mod 
cafes,  no  hurt  is  done  to  the  organization  of  the  vital  parts. 
Hence  he  argues,  that  the  death  which  feems  to  enfue,  is  ow¬ 
ing  to  the  doppage  [of  refpiration,  and  the  confequent  ceafing 
of  the  circulation  of  the  blood,  whereby  the  body  lofes  its 
heat  and  vital  principle. 

In  the  Phil.  Tranf.  vol.  lxvi.  Mr.  Hunter  advances  the  fol¬ 
lowing  theory. — The  lofs  of  motion  in  drowning  feems  to 
arife  from  the  lofs  of  refpiration  ;  and  the  immediate  effedl 
this  has  upon  the  other  vital  motions  of  the  animal,  at  lead 
this  privation  of  breathing,  appears  to  be  the  firb  caufe  of 
the  heart’s  motion  ceafing.  It  is  mod  probable,  therefore, 
Mr.  Hunter  obferves,  that  the  redoration  of  breathing  is  all 
that  is  neceffary  to  rellore  the  heart’s  motion  ;  for  if  a  fuffi- 
ciency  of  life  dill  remains  to  produce  that  effedl,  we  may  fup- 
pofe  every  part  equally  ready  to  move  the  very  indant  in 
which  the  adlion  of  the  heart  takes  place,  their  adlions  depend¬ 
ing  fo  much  upon  it.  What  makes  it  very  probable  that  the. 
principal  effedl  depends  upon  throwing  air  into  the  lungs,  is, 
that  children  in  the  birth,  when  too  much  time  has  been  fpent 
after  the  lofs  of  that  life  which  is  peculiar  to  the  fetus,  lofe 
altogether  the  difpofition  for  the  new  life.  In  fuch  cafes  there 
is  a  total  fufpenfion  of  the  adlions  of  life ;  the  child  remains 
to  all  appearance  dead  ;  and  would  die,  ii  air  was  not  thrown 
into  its  lungs,  and  the  fird  principle  of  adlion  by  that  means 


redored.  To  put  this  in  a  dearer  light,  Mr.  Hunter  gives  the 
refult  of  fome  experiments  made  on  a  dog  in  1755- — A  pair 
of  double  bellows  were  provided,  which  were  fo  conftrudled, 
that  by  one  adlion  air  was  thrown  into  the  lungs,  and  by  the 
other  the  air  was  fucked  out  which  had  been  thrown  in  by  the 
former,  without  mixing  them  together.  The  muzzle  of  thefe 
bellows  was  fixed  into  the  trachea  of  a  dog,  and  by  working 
them  he  was  kept  perfedtly  alive.  While  this  artificial  breath¬ 
ing  was  going  on,  the  dernum  was  taken  off,  fo  that  the  heart 
and  lungs  were  expofed  to  view.  The  heart  then  continued; 
to  adl  as  before,  only  the  frequency  of  its  adlion  was  greatly 
increafed.  Mr.  Hunter  then  dopped  the  motion  of  the  bel¬ 
lows  ;  and  obferved  that  the  eontradlion  of  the  heart  became 
gradually  weaker  and  lefs  frequent,  till  it  left  off  moving  al¬ 
together ;  but  by  renewing  the  operation,  the  motion  of  the 
heart  alfo  revived,  and  faon  became  as  drong  and  frequent  as- 
before.  This  procefs  was  repeated  upon  the  fame  dog  ten 
times ;  fometimes  bopping  for  bve,  eight,  or  ten  minutes.  Mr. 
Hunter  obferved,  that  every  time  he  left  off'  working  the  beB 
lows,  the  heart  became  extremely  turgid  with  blood,  and  the 
blood  in  the  left  fide  became  as  dark  as  that  in  the  right, 
which  was  not  the  cafe  when  the  bellows  were  working.  Thefe 
fituations  of  the  animal,  he  obferves,  feem  to  be  exadtly  fimi- 
lar  to  drowning. 

Dr.  Goodvvyn,  in  a  fubfequent  treatife  on  this  fubjedl,  has 
endeavoured  to  afeertain  the  effedls  of  fubmerfion  upon  living 
animals  in  a  ftill  more  accurate  manner  ;  and  this  invedigation 
is  accompanied  with  a  mod  careful  and  ingenious  inquiry  con¬ 
cerning  the  caufes  of  the  different  phenomena  which  he  re¬ 
marked  in  the  courfe  of  a  great  number  of  experiments.  From 
a  review  of  thefe,  Dr.  Goodwyn  draws  the  following  conclu¬ 
fions:  1.  “  A  fmall  quantity  of  fluid  ufually  paffes  into  the 
lungs  in  drowning..  2.  This  water  enters  the  lungs  during  the 
efforts  to  infpire  ;  and  mixing  with  the  pulmonary  mucus,  oc- 
cafions  the  frothy  appearance  mentioned  by  authors.  3.  The 
whole  of  this  fluid  in  the  lungs  is  not  diffident  to  produce  the 
changes  that  take  place  in  drowning.  And  hence  it  follows, 
that  the  water  produces  all  the  changes  that  take  place  in 
drowning  indireBly ,  by  excluding  the  atmofpheric  air  from  the 
lungs.”  This  naturally  leads  to  an  inveftigation  of  the  ufes  of 
refpiration,  and  the  effedls  of  the  air  upon  the  blood  and  lungs 
in  that  adlion,  which  our  author  traces  with  great  accuracy 
and  very  convincing  experiments.  He  begins  with  attempting 
to  determine  the  quantity  of  air  drawn  in  at  each  infpirationj 
with  the  proportional  quantity  left  after  expiration.  The  ex¬ 
periments  by  which  he  endeavoured  to  afeertain  thefe  quanti¬ 
ties  feem  to  be  more  uncertain  than  the  others,  as  indeed  there 
are  not  data  diffident  for  them.  Concerning  the  chemical 
changes  produced  in  the  air  by  refpiration,  and  the  effedls  of 
the  air  upon  the  blood  itfelf,  we  fliall  only  obferve  in  general, 
that  his  experiments  evidently  ffiow  that  the  difeafe  produced 
by  drowning  arifes  entirely  from  the  exclufion  of  the  atmo¬ 
fpheric  air  or  its  dephlogidicated  part  ;  for  which  reafon  he 
recommends  inflating  the  lungs  with  that  kind  of  air  in  pre¬ 
ference  to  any  other.. 

From  thefe  different  views  of  the  matter,  phyficians  have 
differed  confiderably  in  tiled  account  of  the  methods  to  be  fol¬ 
lowed  in  attempting  the  recovery  of  drowned  perfons.  De 
Haen  recommends  agitation  of  all  kinds  ;  every  kind  of  fti- 
mulus  applied  to  the.  mouth,  nofe,  and  redium  ;  bleeding; 
heat,  both  by  warm  cloths  and  warm  water ;  blowing  air  into 
the  trachea  ;  llimulants,  fuch  as  bli tiers,  warm  aflies,  &c.  ap  - 
plied  to  the  head,  ankles,  thighs,  pit  of  the  ftomach,  and  other 
parts.  Lr.  Cullen’s  inftrudliows  on  this  fubjedl,  howevei,  aie 
of  much  more  importance  ;  but  they  are  detailed  too  much  at 
length  to  admit  of  an  adequate  abridgement  in  this  aiticle... 
For  every  pradlical  purpoie,  indeed,  the  plan  of  recovery  diffri 
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feuted  by  the  Royal  Humane  Society  in  London  is  fufficient. 
It  is  as  follows ; 

1.  As  foon  as  tbe  patient  is  taken  out  of  tbe  water,  the  wet 
clothes,  if  the  perfon  is  not  naked  at  the  time  of  the  accident, 
fhould  ,be  taken  off  with  all  poffible  expedition  on  the  fpot 
(unlefs  fome  convenient  houfe  be  very  near),  and  a  great  coat 
or  two,  or  fome  blankets  if  convenient,  fhould  be  wrapped 
round  the  body. 

2.  The  patient  is  to  be  thus  carefully  conveyed  in  the  arms 
of  three  or  four  men,  or  on  a  bier,  to  the  neareft  public  or 
other  houfe,  where  a  good  fire,  if  in  the  winter  feafon,  and  a 
warm  bed,  can  be  made  ready  for  its  reception.  As  the  body 
is  conveying  to  this  place,  great  attention  is  to  be  paid  to  the 
pofition  of  the  head  ;  it  muft  be  kept  fupported  in  a  natural 
and  eafy  pofture,  and  not  fuffered  to  hang  down. 

3.  In  cold  or  moift  weather,  the  patient  is  to  be  laid  on  a 
mattrefs  or  bed  before  the  fire,  but  not  too  near,  or  in  a  mo¬ 
derately  heated  room  :  in  warm  and  fultry  weather,  on  a  bed 
only.  The  body  is  then  to  be  wrapped  as  expeditioufly  as 
pofiible  with  a  blanket,  and  thoroughly  dried  with  warm  coarfe 
cloths  or  flannels. 

4.  In  fummer  or  fultry  weather  too  much  air  cannot  be  ad¬ 
mitted.  For  this  reafon  it  will  be  neceflary  to  fet  open  the 
windows  and  doors,  as  cool  refrefhing  air  is  of  the  greateft  im¬ 
portance  in  theprocefs  of  refufcitation. 

5.  Not  more  than  fix  perfonsare  to  beprefent  to  apply-  the 
proper  means  ;  a  greater  number  will  be  ufelefs,  and  may  re¬ 
tard,  or  totally  prevent,  the  refloration  of  life,  by  rendering 
the  air  of  the  apartment  unwholefome.  It  will  be  neceffary, 
therefore,  to  requeft  the  abfence  of  thofe  who  attend  merely 
from  motives  of  curiofity. 

6.  It  will  be  proper  for  one  of  the  afiiftants,  with  a  pair  of 

bellows  of  the  common  fize,  applying  the  pipe  a  little  way  up 
one  noftril,  to  blow  with  fome  force,  in  order  to  introduce  air 
into  the  langs  ;  at  the  fame  time  the  other  noftril  and  the 
mouth  are  to  be  clofed  by  another  aflrftant,  whilft  a  third  per- 
fbn  gently  preffes  thecheft  with  his  hands,  after  the  lungs  are 
obferved  to  be  inflated.  By  purfuing  this  procefs,  the  noxious 
and  ftagnant  vapours  will  be  expelled,  and  natural  breathing 
imitated.  If  the  pipe  of  the  bellows  be  too  large,  the  air  may 
be  blown  in  at  the  mouth,  the  noftrils  at  the  fame  time  being 
clofed,  fo  that  it  may  not  efcape  that  way  :  but  the  lungs  are 
more  eafily  filled,  and  natural  breathing  better  imitated,  by 
blowing  up  the  noftril.  1 

7.  Let  the  body  be  gently  rubbed  with  common  fait,  or 
with  flannels,  fprinkled  with  fpirits,  as  rum  or  geneva.  A 
warming-pan  heated  (the  body  being  furrounded  with  flannel) 
may  be  lightly  moved  up  and  down  the  back.  Fomentations 
cf  hot  brandy  are  to  be  applied  to  the  pit  of  the  ftomach, 
loins,  &c.  and  often  renewed.  Bottles  filled  with  hot  water, 
heated  tiles  covered  with  flannel,  or  hot  bricks,  may  be  effica- 
cioufly  applied  to  the  foies  of  the  feet,  palms  of  the  hands, 
and  other  parts  of  the  body.  The  temples  may  be  rubbed' 
with  fpirits  of  hartfhorn,  and  the  noftrils  now  and  then  tickled 
with  a  feather  ;  and  fnuff,  or  eau  de  luce,  fhould  be  occafion- 
afly  applied. 

8.  Tobacco  fumes  fhould  be  thrown  up  the  fundament ;  if  a 
fumigator  be  not  at  hand,  a  common  pipe  may  anfwer  the 
pnrpofe.  The  operation  fnould  be  frequently  performed,  as 
it  is  of  importance  ;  for  the  good  efftfts  of  this  procefs  have 
been  experienced  in  a  variety  of  inftances  of  fufpended  anima¬ 
tion.  But  fhould  the  application  of  tobacco  fmoke  in  this 
way  not  be  immediately  convenient,  or  other  impediments  arife, 
clyfters  of  this  herb,  or  other  acrid  infufions  with  fait,  See. 
may  be  thrown  up  with  advantage. 

9,  When  thefe  means  have  been  employed  a  confidcrable 
time  without  fuccefs,  and  any  brewhotife  or  warm  bath  can  he 


readily  obtained,  the  body  fhould  be  carefully  conveyed  to 
fuch  a  place,  and  remain  in  the  bath,  or  furrounded  with  warm 
grains,  for  three  or  four  hours.  If  a  child  has  been  drowned, 
its  body  fhould  be  wiped  perfe&Iy  dry,  and  immediately  placed 
in  bed  between  two  healthy  perfons.  The  falutary  effedhs  of 
the  natural  vital  warmth,  conveyed  in  this  manner,  have  been 
proved  in  a  variety  of  fuccefsful  cafes. 

10.  While  the  various  methods  of  treatment  are  employed, 
the  body  is  to  be  well  fbaken  every  ten  minutes,  in  order  to 
render  the  procefs  of  animation  more  certainly  fuccefsful ;  and 
children,  in  particular,  are  to  be  much  agitated,  by  taking 
hold  of  their  legs  and  arms  frequently  and  for  a  continuance  of 
time.  In  various  inftances  agitation  has  forwarded  the  reco¬ 
very  of  boys  who  have  been  drowned,  and  continued  for  acon- 
fiderable  time  apparently  dead. 

1  r.  If  there  be  any  figns  of  returning  life,  fuch  as  fighing, 
gafping,  or  convulfive  motions,  a  fpoonful  of  any  warm  liquid 
may  be  given  ;  and  if  the  aft  of  fwallowing  can  be  performed, 
a  cordial  of  v/arm  brandy  or  wine  may  be  given  in  fmall 
quantities,  and  frequently  repeated. 

12.  Electricity  may  be  tried  by  the  judicious  and  fleilful,  as 
its  application  neither  prevents  nor  retards  the  various  modes 
of  recovery  already  recommended  ;  but,  on  the  other  hand,, 
will  moft  probably  tend  to  render  the  other  means  employed 
more  certainly  and  more  expeditioufly  efficacious.  This  ftimu- 
lus  bids  fair  to  prove  an  important  auxiliary  in  cafes  of  ap¬ 
parent  death  ;  and  therefore  deferves  the  ferious  regard  and 
attention  of  the  Facuhy. 

The  methods  which  have  been  deferibed,  are  to  be  em¬ 
ployed  with  vigour  for  three  hours  or  upwards,  although  no 
favourable  circumftances  ihould  arife  for  it  is  a  vulgar  and 
dangerous  error  to  fuppofe  that  perfons  are  irrecoverable,  be- 
cauie  life  does  not  foon  make  its  appearance  ;  an  opinion  that 
has  configned  to  the  grave  an  immenfe  number  of  the  feeming- 
ly  dead,  who  might  have  been  reftored  to  life  by  refolution 
and  perfeverance.  Bleeding  is  never  to  be  employed  in  fuch. 
cafes,  unlefs  by  the  direction  of  one  of  the  medical  afiiftants,. 
or  fome  other  gentleman  of  the  faculty  who  has  paid  attention 
to  the  refufeitating  art. 

DRUG,  a  general  term  for  goods  of  the  druggift  and  gro¬ 
cery  kinds,  efpecially  thofe  ufed  in  medicine  and  dyeing.  See 
Materia  Medica,  Pharmacy,  and  Dyeing. 

DRUGGET,  in  commerce,  a  ftuff  fometimes  all  wool, 
and  fometimes  half  wool  half  thread,  fometimes  corded,  but 
ufually  plain.  Thofe  that  have  the  woof  of  wool,  and  the. 
warp  of  thread,  are  called  threaded  druggets ;  and  thofe 
wrought  with  the  ftuittle  on  a  loom  of  four  marches,  as  the 
ferges  of  Moui,  Beauvois,  and  other  like  fluffs  corded,  are 
called  corded  druggets.  As  to  the  plain,  they  are  wrought  on- 
a  loom  of  two  marches,  with  the  fhuttle,  in. the  fame  manner, 
as  cloth,  camblets,  and  other  fuch  ftuffs  not  corded. 

DRUIDS,  Druid  es,  orDauiD/E,  the  priefts  or  minifters 
of  religion  among  the  ancient  Celts  or  Gauls,  Britons,  and 
Germans.  Some  authors  derive  the  word  from  the  Hebrew 
Dv£’'l”'i'7  derujfim ,  or  drujfim,  which  they  tranflate  contemplaiores.. 
Picard,  Celtopsd.  lib.  ii.  p.  58.  believes  the  druids  to  have  been, 
thus  called  from  Druis,  or  Dryius ,  their  leader,  the  fourth  or 
fifth  king  of  the  Gauls,  and  father  of  Saron  .  or  "Nauines. . 
Pliny,  Salmafnis,  Vigenere,  Sec.  derive  the  name  from  hv$ 
oak ;  on  account  of  their  inhabiting,  or  at  leaft  frequenting, 
and  teaching  in  forefts  ;  or  perhaps  becaufc,  as  Pliny  fays,, 
they  never  facrificed  but  under  the  oak.  But  it  is  hard  to 
imagine  how  the  druids  fhould  come  to  fpeak  Greek.  Menage 
derives  the  word  from  the  old  Briiilh  drus,  “  dasmon,  magi- 
clan.”  Borel,  from  the  Saxon  dry,  “  magician  or  rather 
from  the  old  Britifri  dru,  or  derm,  “  oak,”  whence  he  takes  * 
to  be  derived ;  which  is  the  moft  probable  fuppofitiom 
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Gorop.  Becanus,  I!It.  i.  takes  druts  to  be  an  old  Celtic  and 
German  word,  formed  from  troavis  or  tru-wis,  “  a  dofior 
of  the  truth  and  the  faith which  etymology  Voffius  acqui- 
efces  in. 

The  druids  were  the  firfh  and  mod;  diflinguifhed  order  among 
the  Gauls  and  Britons ;  they  were  choien  out  of  the  bell:  fa¬ 
milies  ;  and  the  honours  of  their  birth,  joined  with  thofe  of 
their  function,  procured  them  the  higheit  veneration  among 
the  people.  The  authority  of  the  kings  of  Britain  was 
greatly  controuled  by  the  Druids,  who  were  not  only  the  mi- 
nifters  of  religion,  but  alfo  *poffeffed  the  right  of  making 
laws,  of  explaining  and  executing  them.  Their  power,  and 
confequently  the  honour  paid  them,  was  incredibly  great. 
They  were  confidered  as  the  interpreters  of  the  gods ;  they 
were  exempted  from  all  taxes  and  military  fervices ;  and  their 
perfons  were  held  facred  and  inviolable. 

The  Druids  commonly  refided  in  thick  groves,  chiefly  of 
oak  ;  whence  Pliny  derives  their  name.  They  were  objects 
of  fuch  veneration,  that  the  rage  of  hoftile  armies  about  to 
engage  was  not  only  fufpended,  but  entirely  fuppreffed,  by 
their  interpofition.  Diodor.  v.  31.  Strab.iv.  197.  There  was 
a  chief  Druid  chofen  by  the  fuffrages  of  the  reft  ;  which  was 
an  office  of  fo  great  dignity,  that  the  appointment  to  it  was 
fometimes  determined  by  arms.  The  chief  refldence  of  the 
Archdruid  of  Gaul  was  at  Dreux,  in  Pais  Chartrain  (in Jtnibus 
Carnutum,  quee  regio  totius  Gallia  media  habebatur) ,  whither  all 
thofe  who  had  law-fuits  came  to  get  them  determined,  Cafar. 
vi.  13.  The  Archdruid  of  Britain  refided,  as  it  is  thought,  in 
the  ifland  of  Anglefey  (in  Mona),  where  the  veftiges  of  his 
palace,  and  of  the  houfes  of  the  other  Druids,  who  attended 
him,  are  faid  Hill  to  be  viflble.  Rowland's  Mona  Antiqua , 
p  83,  Sec. 

The  religious  principles  of  the  Druids  are  thought  to  have 
been  limilar  to  thofe  of  the  Gymnofophifts  and  Brahmans  of 
India,  the  Magi  of  Perfia,  and  the  Chaldeans  of  Afl'yria,  and 
therefore  to  have  been  derived  from  the  fame  origin.  Cxfar 
thinks  that  the  doctrine  of  the  Druids  was  transferred  from 
Britain  into  Gaul ;  and  therefore,  in  his  time,  fuch  Gauls  as 
wiihed  to  underftand  their  doctrines  more  accurately,  repaired 
to  Britain  for  inftrudlion.  But  Pliny  fuppofes  druidifm  to 
have  crofted  from  Britain  into  Gaul.  The  Druids,  like  the 
other  priefts  juft  now  mentioned,  kept  fome  of  their  opinions 
fecret,  and  taught  others  publicly.  The  education  of  youth 
was  one  of  their  moft  important  charges.  They  taught  their 
fcholavs  a  great  number  of  verfes  -,  and  fome  fpent  twenty 
years  in  learning  them.  They  thought  it  unlawful  to  commit 
their  tenets  to  writing  ;  although  in  other  public  affairs,  and 
in  their  private  accounts,  they  uled  the  Greek  letters:  Caf.  ib .* 
■Whatever  opinions  the  Druids  privately  entertained,  in  public 
•they  worfhipped  a  multiplicity  of  deities  :  Cafar.  B.  G.  The 
names  of  their  two  chief  divinities  were  7 'eutates  and  Hefts,  to 
whom  they  offered  human  viftims,  Lucan,  i.  445.  ;  LaElant.  de 
falf. , relig .  i.  21.  It  was  an  article  in  their  creed,  that  nothing 
but  the  life  of  man  could  atone  for  the  life  of  man.  On  fo- 
lemn  occafions  they  reared  huge  images,  whofe  members, 
wrought  with  ofiers,  they  filled  with  living  men,  and,  as  Strabo 
fays,  with  other  animals,  Strab.  iv.  198.  then  fetting  fire  to  the 
images,  they  brunt  thefe  miferable  creatures,  as  an  offering  to 
h  ir  cruel  divinities.  Thieves,  and  robbers,  and  other  male- 
fa&ors,  were  preferred  for  this  purpofe ;  but  if  thefe  were 
wanting,  innocent  perfons  were  taken  :  Cafar,  ibid.  Diodo¬ 
rus  fays,  that  condemned  criminals  ufed  to  be  referved  for  five 
years,"  and  on  a  certain  day  burnt  all  together.  Captives  in 
war  alfo  ufed  to  be  immolated  in  the  fame  manner,  v.  32. 

The  Druids  performed  all  their  afts  of  worfhip  in  the  open 
air  ;  for  they  thought  it  derogated  from  the  greatnefs  of  the 
gods,  to  confine  them  within  walls,  or  to  refemble  them  to  any 


human  form  :  Tacit.  Mor.  Ger.  9.  Several  circles  of  Hones  are 
to  be  feen  in  different  parts  of  Britain  and  the  weftern  iflands, 
which  ft  ill  go  by  the  name  of  Druid  temples  ;  of  which  thofe 
at  Stonehenge,  about  fix  miles  from  Salifbury  in  Wiltfhire,  and 
at  Stennes,  a  fmall  lake  near  Stromnefs  in  Pomona,  one  of  the 
Orkney  iflands,  are  the  moft  remarkable. 

The  moft  facred  folemnities  of  the  Druids  were  ufually  held 
on  the  fixth  day  of  the  moon,  which  was  always  the  firft  day 
of  their  months  :  Plin.  xvi .Jin.  To  be  excluded  from  thefe 
facred  rites  ( facrificih  interdict)  was  efteemed  the  moft 
grievous  punifliment,  r  bich  the  Druids  inflidfted  on  fuch  as  they 
judged  proper.  Thole  againft  whom  this  fentence  of  excom¬ 
munication  was  pronounced,  were  confidered  as  impious  and 
wicked,  and  avoided  by  every  one  as  if  infefted  witna  conta¬ 
gious  difeafe.  They  were  denied  the  protection  of  law,  and 
rendered  incapable  of  any  honour  or  truft  :  Cafar,  ib.  The 
Druids  enforced  their  authority  by  holding  forth  to  their  vota¬ 
ries  the  rewards  and  puniihments  of  a  future  ftate  ;  and  thus 
infpired  them  with  a  contempt  of  danger  and  of  death. 
Mela,  hi.  2.  Casfar  and  Diodorus  fay,  that  the  Druids  taught 
the  Pythagorean  dodlrine  of  the  tranfmigration  of  fouls  into 
other  bodies.  But  Lucan  and  Marceliinus  reprefent  them 
as  teaching  that  the  foul  after  death  afeended  into  an  higher 
orb,  where  it  enjoyed  a  more  perfect  happinefs.  Thus  Lu¬ 
can,  i.  455.  Umbra  non  tacit  as  Erebt  fedes ,  Ditifque  profuncTi 
Pallida  regna  petunt  ;  regit  idem  fpiritus  artus  Orbe  alio  : — Certe 
populis,  quos  defpicit  ArBos,  Felices  errore  fuo  quos  i/le  timoruin 
Maximus,  baud  urget  leti  metus, — inde  ruendi  In  ferrum  mens 
prona  Arts,  &c.  So  Marceliinus,  xv.  9. — The  Druids  alfo 
taught  their  difciples  many  other  things,  about  aftrology, 
aftronomy,  geography',  phyfiology,  and  theology. 

The  great  power  of  the  Druids  brought  upon  them  the 
vengeance  of  the  Romans,  who  in  other  inftances  were  feldom 
intolerant.  The  pretext  for  this  was  the  cruelty  committed  by 
the  Druids  in  their  facred  rites  ;  but  the  true  reafon  was  their 
influence  over  the  people.  The  authority  of  the  Druids  in 
Gaul  was  by  various  means  fo  much  reduced  in  the  time  of 
Claudius,  that  that  emperor  is  faid  to  have  deftroyed  them  al¬ 
together,  about  the  year  45.  Suet.  Cl.  25.  And  in  Britain  4 
Suetonius  Paulinus,  the  governor  of  that  country  under  Nero, 
having  taken  the  ifland  of  Anglefey,  not  only  cut  down  the  fa¬ 
cred  groves  of  the  Druids  in  that  place,  and  overturned  their 
altars,  but  alfo  burnt  many  of  the  Druids  themfelves  on  thofe 
fires  which  they  had  kindled  for  facrificing  the  Roman  cap¬ 
tives,  if  the  Britons  had  gained  the  vidlory,  Tacit.  Annal. 
xiv.  30.  So  many  of  the  Druids  were  deftroyed  on  this  occa- 
fion,  and  in  the  fubfequent  revolt  under  Queen  Boudicea  or 
1  Boadicea,  that  they  never  afterwards  made  any  figure.  Their 
fuperftition,  however,  continued,  and  prevailed  even  long 
after  the  introdudlion  of  Chriftianity. 

DRUM,  is  a  martial  mufical  inftrument  in  form  of  a  cylin¬ 
der,  hollow  within,  and  covered  at  the  two  ends  with  vellum, 
■which  is  ftretched  or  flackened  at  pleafure  by  the  means  of 
fmall  cords  or  Aiding  knots.  It  is  beat  upon  with  flicks. 
Drums  are  fometimes  made  of  brafs,  but  moft  commonly  they 
are  of  wood.  The  drum  is  by  Le  Clerc  find  to  have  been  ns 
oriental  invention,  and  to  have  been  brought  by  the  Arabians, 
or  perhaps  rather  the  Moors,  into  Spain. 

Kettle  Drums,  are  two  forts  of  large  bafons  of  copper  or 
brafs,  rounded  in  the  bottom,  and  covered  with  vellum  or  goat 
Ikin,  which  is  kept  faft  by  a  circle  of  iron  round  the  body  of 
the  drum.,  with  a  number  of  ferews  to  draw  up  and  down. 
They  are  much  ufed  among  the  horfe  ;  as  alfo  in  operas,  ora¬ 
torios,  concerts,  &c. 

Drum,  or  Drummer ,  he  that  beats  the  drum  ;  of  whom 
each  company  of  foot  has  one,  and  fometimes  two.  Every 
regiment  has  a  drum-major,  who  has  the  command  over  the 
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other  drums.  They  are  diflmguifhed  from  the  foliiers  by 
clothes  of  a  different  fafhion  :  their  poft,  when  a  battalion  is 
drawn  up,  is  on  the  flanks,  and  on  a  march  it  is  betwixt  the 
thviflons. 

Drum  of  the  Ear ,  the  fame  with  the  tympanum.  Sec  Ana¬ 
tomy,  page  21 1. 

DRUMMOND  (William),  a  native  of  Scotland,  was  born 
in  1585  :  his  father  was  Sir  John  Drummond  of  Hawthorn- 
den,  gentleman  ufher  to  James  VI.  He  had  his  education  at 
Edinburgh,  and  after  that  was  fent  to  France  in  1606.  He 
ftudied  the  civil  law  at  Bourggs,  in  which  he  made  fucli  a  pro- 
grcfs  as  occafioned  the  prefldent  Lockhart  to  fay,  that  if 
Drummond  had  followed  the  practice,  he  would  have  made 
the  bell  figure  of  any  lawyer  in  his  time.  But  his  genius 
leading  him  to  politer  literature,  be  relinquifhed  all  thoughts  of 
the  bar,  and  betook  himfelf  to  his  pleafant  feat  at  Hawthorn- 
d'en.  Here  he  fpent  his  time*in  reading  Greek  and  Latin  au¬ 
thors,  and  obliged  the  world  with  feveral  fine  productions.  He 
wrote  his  c<  Cyprefs  Grove,”  a  piece  of  excellent  profe,  after 
a  dangerous  fit  of  iicknc*fs;  and  about  this  time  his  “  Flowers 
of  Sion,”  in  verfe.  But  the  death  of  an  amiable  lady,  he 
was  juft  going  to  efpoufe,  obliged  him  to  quit  his  retirement. 
This  affeCled  him  fo  deeply,  that  he  went  to  Paris  and  Rome, 
between  which  places  he  refided  eight  years.  He  travelled 
alfo  through  Germany,  France,  and  Italy;  where  he  vifited 
univerfiiies,  converged  with  learned  men,  and  made  a  choice 
collection  of  the  belt  ancient  Greek,  and  of  the  modern  Spa- 
jjifh,  French,  and  Italian  books.  He  then  returned  to  his  na¬ 
tive  country,  where  a  civil  war  was  juit  ready  to  break  out : 
upon  which  he  retired  again,  and  in  this  retirement  is  fuppofed 
to  have  written  his  “  Hiftory  of  the  Five  James’s,”  fuccellively 
kings  of  Scotland,  which  was  not  publifhed  till  after  his 
death.  Befides  this,  he  compofed  feveral  other  tra&s  againfl 
the  meafurcs  of  the  Covenanters,  and  thofe  engaged  in  the  op- 
pofition  of  Charles  I.  In  a  piece  called  “  Irene,”  he  harangues 
the  king,  nobility,  and  clergy,  about  their  mutual  miftakes, 
fears,  and  jealoufies  :  he  lays  before  them  the  confequences  of 
u  civil  war  from  indifputable  arguments  and  the  biilories  of  pud 
times.  '1  he  great  marquis  of  Montrofe  wrote  a  letter  to  him, 
defiring  him  to  print  this  Irene,”  as  the  heft  means  to  quiet 
the  minds  of  a  diilra&ed  people  :  he  likewife  fent  him  a  pro¬ 
tection,  dated  Auguft  1645,  immediately  after  the  battle  of 
"Kilfyth,  with  a  letter,  in  which  he  commends  his  learning  and 
loyalty.  He  wrote  other  things  alfo,  with  the  fame  view  of 
promoting  peace  and  union  ;  of  calming  the  difturbed  minds 
of  the  people  ;  of  reafoning  the  better  fort  into  moderation, 
and  checking  the  growing  evils,  which  would  he  the  confe¬ 
rence  of  their  obftinacy.  He  died  in  1649,  after  having 
married  a  wife  five  years  before,  by  whom  lie  had  fome  chil¬ 
dren  :  William,  who  was  knighted  in  Charles  the  Second’s  time  ; 
Robert  ;  and  Elizabeth,  who  was  married  to  Dr.  Henderfon, 
aphyfician  at  Edinburgh.  He  had  a  great  intimacy  and  cor- 
refpondence  with  the  two  famous  Engliih  poets,  Drayton  and 
Jonfon  ;  the  latter  of  whom  travelled  from  London  on  foot,  to 
fee  him  at  his  feat  at  Hawthornden.  His  works  confift  of 
feveral  things  in  verfe  and  profe  ;  an  edition  of  which,  with 
his  life  prefixed,  was  printed  in  folio  at  Edinburgh,  17 1  1. 

DRUNKENNESS,  a  well  known  afFeEtion  of  the  brain, 
occafioned  by  drinking  too  freely  of  intoxicating  liquors. 
Drunkenntfs  appears  in  different  fhapes  in  different  conftitu- 
rfons:  fome  it  makes  gay,  fome  fallen,  and  fome  furious. 
The  mifehitf  of  drunkennefs  conlifls  in  the  following  bad  ef¬ 
fects:  1.  It  betrays  moil  conftitptions  either  into  extravagan¬ 
ces  of  anger,  or  fins  of  lewdnefs.  2.  It  difqualifies  men  for 
the  duties  of  their  ftation,  both  by  the  temporary  diforder  of 
their  faculties,  and  at  length  by  a  conflant  incapacity  and  flu- 
pefaclion.  3.  It  is  attended  with  expences,  which  can  often 
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be  illfpared.  4.  It  is  fure  to  occafion  tmeafinefs  to  the  family 
of  the  drunkard.  5.  It  ihortens  life.  To  thefe  conferences 
of  drunkennefs  mull  be  added  the  peculiar  danger  and  miichief 
of  the  example.  “  Drunkennefs  (fays  Mr.  Raley)  is  a  focial 
feftive  vice.  The  drinker  collects  his  circle  ;  the  circle  natu¬ 
rally  fpreads  ;  of  thofe  who  are  drawn  within  it,  many  become 
the  corrupters  and  centres  of  fets  and  circles  of  their  own  ; 
every  one  countenancing,  and  perhaps  emulating  the  reft,  till 
a  whole  neighbourhood  be  inLCtcd  from  the  contagion  of  a 
fingle  example.  With  this  obfervation  upon  the  ipreading 
quality  of  drunkennefs,  may  be  connected  a  remark  which  be¬ 
longs  to  the  feveral  evil  die £1  s  above  recited.  The  confe- 
quences  of  a  vice,  like  the  fymptoms  of  a  difeafe,  though  they 
be  all  enumerated  in  the  defeription,  leldcm  all  meet  in  the 
fame  fubjeCt.  In  the  inftance  under  qonfideration,  the  age  and 
temperature  of  one  drunkard  may  have  little  to  fear  from  in¬ 
flammations  of  lull  or  anger  ;  the  fortune  of  a  fecond  may  not 
be  injured  by  the  expence  ;  a  third  may  have  110  family  to  he 
difquieted  by  Ilia  irregularities  ;  and  a  fourth  may  poflefsa  con- 
ftitution  fortified  againfl:  the  poifon  of  ftrong  liquors.  But  if, 
as  we  always  ought  to  do,  we  comprehend  within  the  confc- 
quences  of  our  conduCt  the  mifehief  and  tendency  of  the  ex¬ 
ample,  tlie  above  circumftances,  however  fortunate  for  the  in¬ 
dividual,  will  be  found  to  vary  the  guilt  of  his  intemperance 
'lefs,  probably,  than  he  fuppofes.  Although  the  wafte  of 
time  and  money  mav  be  of  fmall  importance  to  you,  it  may 
be  of  the  utmoft  to  fome  one  or  other  whom  your  fociety  cor¬ 
rupts.  Repeated,  or  long  continued  exceffes,  which  hurt  not 
your  health,  may  be  fatal  to  your  companion.  Although  you 
have  neither  wife  nor  child,  nor  parent,  to  lament  your  ab- 
fence  from  home,  or  expeCt  your  return  to  it  with  terror ; 
other  families,  vvhofe  hufbands  and  fathers  have  been  invited  to 
fliare  in  your  ebriety,  or  eneburaged  to  imitate  it,  may  juftly 
lay  their  mifery  or  ruin  at  your  door.  This  will  hold  good, 
whether  the  perfon  feduced  be  feduced  immediately  by  you,  or 
the  vice  be  propagated  from  you  to  him,  through  feveral  inter- 
mediate  examples.” 

The  ancient  Lacedemonians  ufed  to  make  their  Haves  fre¬ 
quently  drunk,  to  give  their  children  an  averfion  and  horror 
towards  it.  The  Indians  hold  drunkennefs  a  fpecies  of  mad- 
nefs  ;  and  in  their  language,  the  fame  term  ( ramgam ),  that 
fignifies  “  drunkard,”  lignifies  alfo  a  “  phrenetic.” 

Drunkennefs,  by  our  laws,  is  very  properly  looked  upon  US’ 
an  aggravation  rather-than  an  excufs  for  any  crime.  For  the 
offence  of  drunkennefs  a  man  may  be  punifhed  in  the  eccle- 
fiaftical  court,  as  well  as  by  jullices  of  peace  by  ftatute.  And 
by  4  Jac.  I.  c.  5.  and  2  1  Jac.  I.  c.  7.  if  any  perfoq  fhall  be 
convicted  of  drunkennefs  by  the  view  of  a  jultice,  oath  of  one 
witirefs,  &c.  he  fflall  forfeit  5s.  for  the  firit  offence,  to  be  le¬ 
vied  by  di ll refs  and  fale  of  his  goods  ;  and  for  want  of  a  dif- 
trefs,  fhall  fit  in  the  ilocks  fix  hours  :  and,  for  the  fecond  of¬ 
fence,  he  is  to  be  bound  with  two  fureties  in  10I.  each,  to  be 
of  good  behaviour,  or  to  be  committed.  And  he  who  is  guilty 
of  any  crime  through  his  own  voluntary  drunkennefs,  fhall  be 
punifhed  foritas  if  he  had  been  fober.  It  has  been  held  that 
drunkennefs  is  a  fufficient  caufe  to  remove  a  magiflrate  :  and 
the  profecution  for  this  offence  by  the  ftatute  of  4  Jac.  I.  c, 
was  to  be,  and  (till  may  be,  before  juftices  of  peace  in  their 
feffions  by  %vay  of  indiflment,  &c.  Equity  will  not  relieve 
againfl  a  bond,  &c.  given  by  a  man  when  drunk,  unlefs  the 
drunkennefs  is  occafioned  through  the  management  or  contri¬ 
vance  of  him  to  whom  the  bond  is  given. 

The  appetite  for  intoxicating  liquors  appears  to  be  almoft  al¬ 
ways  acquired.  One  proof  of  this  is,  that  it  is  apt  to  re¬ 
turn  only  at  particular  times  and  places  ;  as  after  dinner,  in  the 
evening,  on  the  market  day,  at  the  market  town,  in  fuch  a 
company,  at  fqch  a  tavern.  And  this  may  be  the  reafon,  amr- 
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if  a  habit  of  drunkennefs  be  ever  overcome,  it  is  upon  fome 
change  of  place,  fituation,  company,  or  profeffion.  A  man 
funk  deep  in  a  habit  of  drunkennefs,  will  upon  fuch  occafions 
as  thefe,  when  he  finds  himfelf  loofened  from  the  affociations 
which  held  him  faft,  fometimes  make  a  plunge,  and  get  out. 
In  a  matter  of  fuch  great  importance,  it  is  well  worth  while, 
where  it  is  tolerably  convenient,  to  change  our  habitation  and 
fociety,  for  the  fake  of  the  experiment. 

Habits  of  drunkennefs  commonly  take  their  rife  either  from 
a  fondnefs  for  and  connexion  with  fome  company,  or  fome 
companion,  already  addicted  to  this  practice  ;  which  affords 
an  almoft  irrefiftible  invitation  to  take  a  fhare  in  the  indulgen¬ 
ces  which  thofe  about  us  are  enjoying  with  fo  much  apparent 
reliih  and  delight ;  or  from  want  of  regular  employment, 
■which  is  fure  to  let  in  many  fuperfluous  cravings  and  cuftoms, 
and  often  this  arr.ongft  the  reft  ;  or,  laftlyy  from  grief  or  fa¬ 
tigue,  both  which  ftrongly  folicit  that  relief  which  inebriating 
liquors  admiuifter  for  the  prefent,  and  furnifh  a  fpecious  ex- 
cufe  for  complying  with  the  inclination.  But  the  habit,  when 
once  fet  in,  is  continued  by  different  motives  from  thofe  to 
which  it  owes  its  origin.  Perfons  addicted  to  exceffive  drink¬ 
ing  fuffer,  in  the  intervals  of  fobrietyr,  and  near  the  return  of 
their  accuftomed  indulgence,  a  faintnefs  and  oppreffion  about 
the  pracordia  which  it  exceeds  the  ordinary  patience  of  human 
nature  to  endure.  This  is  ufually  relieved  for  a  flrort  time  by 
a  repetition  of  the  fame  excefs :  and  to  this  relief,  as  to  the 
removal  of  every  long  continued  pain,  they  who  have  once  ex¬ 
perienced  it  are  urged  almoft  beyond  the  power  of  refiftance. 
This  is  not  all :  as  the  liquor  lofes  its  ftimulus,  the  dofe  muft 
be  increafed,  to  reach  the  fame  pitch  of  elevation  or  eafe ; 
which  increafe  proportionably  accelerates  the  progrefs  of  all 
the  maladies  that  drunkennefs  brings  on.  Whoever  reflefls, 
therefore,  upon  the  violence  of  the  craving  in  advanced  ftages 
of  the  habit,  and  the  fatal  termination  to  which  the  gratifica¬ 
tion  of  it  leads,  will,  the  moment  he  perceives  the  lead  ten¬ 
dency  in  himfelf  of  a  growing  inclination  to  intemperance, 
colleft  his  refolution  to  this  point ;  or  (what  perhaps  he  will 
find  his  beft  fecurity)  arm  himfelf  with  fome  peremptory  rule, 
as  to  the  times  and  quantity  of  his  indulgences. 

DRUPA,  or  D rupp a,  in  botany,  a  lpecies  of pericarpium 
or  feed-veffel,  which  is  fucculent  or  pulpy,  has  no  valve  or  ex¬ 
ternal  opening  like  the  capfule  and  pod,  and  contains  within  its 
fubftance  a  ftone  or  nut.  The  cherry,  plum,  peach,  apricot, 
and  all  other  ftone-fruit  are  of  this  kind.  The  term,  which 
is  of  great  antiquity,  is  fynonymous  to  Tournefort’s  fruflus 
mollis  oJTiculo ,  “  foft  fruit  with  a  ftone  and  to  the  prunus  of 
Other  botanifts.  The  ftone  or  nut,  which  in  this  fpecies  of 
fruit  is  furrounded  by  the  foft  pulpy  flelh,  is  a  kind  of  ligneous 
or  woody  cup,  which  contains  a  fingle  kernel  or  feed.  This 
definition,  however,  will  not  apply  to  every  feed-veffel  denomi¬ 
nated  drupa  in  the  Genera  P/antarum.  The  almond  is  a  drupa , 
fo  is  the  feed-veffel  of  the  elm-tree  and  the  genus  rumpbia, 
though  far  from  being  pulpy  or  fucculent  ;  the  firft  and  third 
are  of  a  fubftance  like  leather,  thefecond  like  parchment.  The 
fame  may  be  faid  of  the  walnut,  piftachio-nut,  guetlarda ,  quif- 
qualis ,  jack-in-a-box,  and  fome  others.  Again,  the  feeds  of 
the  elm,  fchrebera,  flagellaria,  and  the  mango-tree,  are  not 
contained  in  a  ftone.  The  feed-veffel  of  burr-reed  is  dry, 
fhaped  like  a  top,  and  contains  two  angular  ftones.  This  fpe¬ 
cies  of  fruit,  or  more  properly  feed-veffel,  is  commonly 
roundifh,  and,  when  feated  below  the  calyx  or  receptacle  of  the 
flower,  is  furnifhed,  like  the  apple,  at  the  end  oppofite  to'  the 
foot-ftalk,  with  a  fmail  umbilicus  or  cavity,  which  is  pro¬ 
duced  by  the  fwelling  of  the  fruit  before  the  falling  off  of  the 
flower-cup. 

DRUSES,  or  Druzes,  a  remarkable  nation  in  Paleftine, 
inhabiting  the  environs  of  Mount  Lebanon,  of  whofe  origin 


and  hiftory  a  very  entertaining  detail  is  given  ’n  the  writings -of 
M.  Volney.  The  proper  and  diftinetive  character  of  the 
Druzes  is  a  fort  of  republican  fpirit,  which  gives  them  more 
energy  than  any  other  fubjefts  of  the  Turkilh  government,  and. 
an  indifference  for  religion,  which  forms  a  ftriking  contrail 
with  the  zeal  of  the  Mahometans  and  Chriftians.  In  other- 
refpeTs,  their  private  life,  their  cuftoms  and  prejudices,  are 
the  fame  with  other  orientals.  They  may  marry  feveral  wives, 
and  repudiate  them  when  they  choofe  ;  but,  except  by  the 
emir  and  a  few  men  of  eminence,  that  is  rarely  praftifed.  Oc¬ 
cupied  with  their  rural  labours,  they  experience  neither  artifi¬ 
cial  wants,  nor  thofe  inordinate  paffions  which  are  produced  by 
the  idleneis  of  the  inhabitants  of  cities  and  towns.  The  veil, 
worn  by  their  women,  is  of  itfelf  a  prefervative  againft  thofe 
defires  which  are  the  cccafion  of  fo  many  evils  in  fociety.  No 
man  knows  the  face  of  any  other  woman  than  his  wife,  his 
mother,  his  lifter,  and  fifters-in-law.  Every  man  lives  in  the 
bofom  of  his  own  family,  and  goes  little  abroad.  The  wo¬ 
men,  thofe  even  of  the  fhaiks,  make  the  bread,  roaft  the 
coffee,  wafh  the  linen,  cook  the  victuals,  and  perform  all  do- 
meftic  offices.  The  men  cultivate  their  lands  and  vineyards, 
and  dig  canals  for  watering  them.  In  the  evening  they  fome¬ 
times  affemble  in  the  court,  the  area,  or  houfe  of  the  chief  of 
the  village  or  family.  There,  feated  in  a  circle,  with  legs 
croffed,  pipes  in  their  mouths,  and  poniards  at  their  belts, 
they  difeourfe  of  their  various  labours,  the  fcarcity  or  plenty 
of  their  harvefts,  peace  or  war,  the  condutl  of  the  emir,  or. 
the  amount  of  the  taxes  ;  they  relate  paft  tranfaftions,  difeufs 
prefent  interefls,  and  form  conjectures  on  the  future.  Their, 
children,  tired  with  play,  come  frequently  to  liften ;  and  a 
ftranger  is  furprifed  to  hear  them,  at  ten  or  twelve  years  old, 
recounting,  with  a  ferious  air,  why  Djezzar  declared  war 
againft  the  emir  Youfef,  how  many  purfes  it  coft  that  prince, 
what  augmentation  there  will  be  of  the  miri,  how  manyr  muf- 
kets  there  were  in  the  camp,  and  who  had  the  beft  mare.  This 
is  their  only  education.  They  are  neither  taught  to  read  the 
pfalms  as  among  the  Maronites,  nor  the  koran  like  the  Maho¬ 
metans  ;  hardly  do  the  fiiaiks  know  how  to  write  a  letter.  But 
if  their  mind  be  deftitute  of  ufeful  or  agreeable  information, 
at  lead  it  is  not  pre-occupied  by  falfe  and  hurtful  ideas  ;  and, 
without  doubt,  fuch  natural  ignorance  is  well  worth  all  our  ar¬ 
tificial  folly.  This  advantage  refults  from  it,  that  their  nnder- 
ftandings  being  nearly  on  a  level,  the  inequality  of  conditions 
is  lefs  perceptible.  For,  in  fad,  we  do  not  perceive  among- 
the  Druzes  that  great  diftance  which,  in  moft  other  focieties, 
degrades  the  inferior,  without  contributing  to  the  advantage  of 
the  great.  All,  whether  fhaiks  or  peafants,  treat  each  other 
with  that  rational  familiarity  which  is  equally  remote  from 
rudenefs  and  fervility.  The  grand  emir  himfelf  is  not  a  differ¬ 
ent  man  from  the  reft  he  is  a  good  country  gentleman,  who. 
does  not  difdain  admitting  to  his  table  the  meaneft  farmer.  In 
a  word,  their  manners  are  thofe  of  ancient  times,  and  of  that, 
ruftic  life  which  marks  the  origin  of  every  nation  ;  and  prove 
that  the  people  among  whom  they  are  ftill  found  are  as  yet  only 
in  the  infancy  of  the  focial  ftate. 

DRUSIUS  (John),  a  Proteftant  writer  of  great  learning,, 
born  at  Oudenarde  in  Flanders  in  1555.  He  was  defigned  for 
the  ftudy  of  divinity  ;  but  his  father  being  outlawed,  and  de¬ 
prived  of  his  eftate,  they  both  retired  to  England,  where  the, 
fon  became  profeffor  of  the  oriental  languages  at  Oxford  :  but 
upon  the  pacification  of  Ghent,  they  returned  to  their  own. 
country,  where  Drullus  was  alfo  appointed  profeffor  of  the- 
oriental  languages.  From  thence  he  removed  to  Friefiand,. 
where  he  was  admitted  Hebrew  profeffor  in  the  univerfity  ot 
Franeker  ;  the  functions  of  which  he  difeharged  with  great  ho¬ 
nour  till  his  death  in  1616.  His  works  fhow  him  to  have  been, 
well  fkillcd  in  Hebrew  j  and  the  States  General  employed  him. 
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In  1600  to  write  notes  on  the  mofi  difficult  pafTages  in  the  Old 
Tefiament,  with  a  pen  (ion  of  400  florins  a  year :  but  being 
frequently  diflurbed  in  this  undertaking,  it  was  not  publifhed 
till  after  his  death.  He  held  a  vafi  correfpondence  with  the 
learned  ;  for,  befides  letters  in  Hebrew,  Greek,  and  other  lan¬ 
guages,  there  were  found  2300  Latin  letters  among  his  papers. 
He  had  a  fon,  John,  who  died  in  England  at  21,  and  was  a 
prodigy  for  his  early  acquifition  of  learning  ;  he  wrote  Notes 
on  the  Proverbs  of  Solomon,  with  many  letters  and  verfes  in 
Hebrew. 

DRYADS,  in  the  heathen  theology,  a  fort  of  deities,  or 
nymphs,  which  the  ancients  thought  inhabited  groves  and 
woods.  They  differed  from  the  Hamad ryades  ;  thefe  latter 
being  attached  to  fome  particular  tree,  with  which  they  were 
born,  and  with  which  they  died ;  whereas  the  Dryades 
were  goddeffes  of  trees  and  woods  in  general.  See  Hama- 

DK.YAOES. 

DRiYAS,  in  botany  ;  a  genus  of  the  polygynia  order,  be¬ 
longing  to  the  icofandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  35th  order,  Senticofe.  The  calyx 
is  odfofid  ;  the  petals  eight ;  the  feeds  long  and  hairy  with 
a  train. 

DRYDEN  (John),  one  of'the  mod  eminent  Englifh  poets 
of  the  17th  century,  defcended  of  a  genteel  family  in  Hun- 
tingdonfhire,  was  born  in  that  county  at  Oldwincle  1631,  and 
educated  at  Wefiminlter  fchool  under  Dr.  Bufby.  From 
thence  he  was  removed  to  Cambridge  in  1 650,  being  ele&ed 
fcholar  of  Trinity-college,  of  which  he  appears,  by  his  Epi- 
thalmnia  Catitabr'igienf .  4to,  1662,  to  have  been  afterwards  a 
fellow.  Yet  in  his  earlier  days  he  gave  no  extraordinary  indi¬ 
cations  of  genius  ;  for  even  the  year  before  he  quitted  the  uni- 
verlity,  he  wrote  a  poem  on  the  death  of  Lord  Haltings, 
which  was  by  no  means  a  prefage  of  that  amaz.ing  perfection 
in  poetical  talents  which  he  afterwards  poffeffed. 

On  the  death  of  Oliver  Cromwell  he  wrote  fome  heroic 
ftanzas  to  his  memory  ;  but  on  the  ReRoration,  being  defirous 
of  ingratiating  himfelf  with  the  new  court,  he  wrote  firit  a 
poem  intitled  AJlrca  Redux,  and  afterwards  a  panegyric  to  the 
king  on  his  coronation.  In  1662  he  addrefled  a  poem  to  the 
lord  chancellor  Hyde,  prefented  on  New  Year’s  day;  and  in 
the  fame  year  a  fatire  on  the  Dutch.  In  1 663  appeared  his 
Annus  Mirabllis,  which  was  an  hiftorical  poem  in  celebration 
of  the  duke  of  York’s  viftory  over  the  Dutch.  Thefe  pieces 
at  length  obtained  him  the  favour  of  the  crown  ;  and  Sir  Wil¬ 
liam  Davenant  dying  the  fame  year,  Mr.  Dryden  was  ap¬ 
pointed  to  fucceed  him  as  poet  laureat.  About  this  time  alfo 
his  inclination  to  write  for  the  Rage  feems  fir  ft  to  have  drown  it- 
felf.  For,  befides  his  concern  with  Sir  William  Davenant  in 
the  alteration  of  Shakefpeare’s  Tempelt,  in  1669  he  produced 
his  Wild  Gallants,  a  comedy.  This  met  with  very  indifferent 
fuceefs  ;  yet  the  author,  not  being  difeouraged  by  its  failure, 
foon  publifhed  his  Indian  Emperor.  This  finding  a  more  fa¬ 
vourable  reception,  encouraged  him  to  proceed  ;  and  that  with 
fuch  rapidity,  that  in  the  key  to  the  Duke  of  Buckingham’s 
Rehearfal  he  is  recorded  to  have  engaged  himfelf  by  contrail 
for  the  writing  of  four  plays  per  year ;  and,  indeed,  in  the 
years  1679  and  1680  he  appears  to  have  fulfilled  that  contradL 
To  this  unhappy  neceffity  that  our  author  lay  under,  are  to  be 
attributed  all  thofe  irregularities,  thofe  bombafiic  flights,  and 
fomelimes  even  puerile  exuberances,  for  which  he  has  been  fo 
feverely  criticifed ;  and  which,  in  the  unavoidable  hurry  in 
which  he  wrote,  it  was  impoffible  he  fliould  find  time  either 
for  lopping  away  or  correcting. 

In  1675  the-  Earl  of  Rochefier,  whole  envious  and  male¬ 
volent  diipofition  would  not  permit  him  to  fee  growing  merit 
meet  with  its  due  reward,  and  was  therefore  fincerely  chagrined 
at  th*  very  juR  applaufe  with  which  Mr.  Dryden’s  dramatic 


pieces  had  been  received,  was  determined  if  poffible  to  (hake 
his  intereR  at  court ;  and  fucceeded  fo  far  as  to  recommend 
Mr.  Crowne,  an  author  by  no  me-ans  of  equal  merit,  and  at 
that  time  of  an  obfeure  reputation,  to  write  a  mafic  for  the 
court,  which  certainly  belonged  to  Mr.  Dryden’s  office  as 
poet  laureat.  Nor  was  this  the  only  attack,  nor  indeed  the 
mofi  potent  one,  that  Mr.  .Dryden’s  juflly  acquired  fame  drew 
on  him.  For,  fome  years  before,  the  Duke  of  Buckingham, 
a  man  of  not  much  better  character  than  Lord  Rochefier,  had 
mefi  feverely  ridiculed  feveral  of  our  author’s  plays  in  his  ad¬ 
mired  piece  called  the  Rehearfal.  But  though  the  intrinfic 
wit  which  runs  through  that  performance  cannot  even  to  this 
hour  fail  of  exciting  our  laughter,  yet  at  the  fame  time  it 
ought  not  to  be  the  Randard  on  which  we  fhould  fix  Mr.  Dry¬ 
den’s  poetical  reputation,  if  we  confider,  that  the  pieces  there 
ridiculed  are  not  any  of  thofe  looked  on  as  the  chef  d’esuvres  of 
this  author  ;  that  the  very  pafTages  burlefqued  are  frequently, 
in  their  original  places,  much  lefs  ridiculous  than  when  thus 
detached,  like  a  rotten  limb,  from  the  bodyr  of  the  work  ;  and 
expofed  to  view  with  additional  diRortions,  and  divefied  of 
that  conneftion  with  the  other  parts,  which,  while  preferved, 
gave  it  not  only  fy^mmetry  but  beauty  ;  and  laRly,  that  the  va¬ 
rious  inimitable  beauties,  which  the  critic  has  funk  in  oblivion, 
are  infinitely  more  numerous  than  the  deformities  wffiich  he  has 
thus  indufirioufly  brought  forth  to  our  more  immediate  in- 
fpeCIion. 

Mr.  Dryden,  however,  did  not  fuffer  thefe  attacks  to  pafs 
with  impunity  ;  for  in  1679  there  came  out  an  Effay  on  Sa¬ 
tire,  Laid  to  be  written  jointly  by  that  gentleman  and  the  Earl 
of  Mulgrave,  containing  fome  very  fevere  reflections  on  the 
Earl  of  Rochefier  and  the  Duchefsof  Portfmouth,  who,  it  is 
not  improbable,  might  be  a  joint  infirument  in  the  above-men¬ 
tioned  affront  fhown  to  Mr.  Dryden  ;  and  in  16S1  he  pub¬ 
lifhed  his  Abfalom  and  Achitophel,  in  which  the  well-known 
character  of  Zimri,  drawn  for  the  Duke  of  Buckingham,  is 
certainly  fevere  enough  to  repay  all  the  ridicule  thrown  on  him 
by  that  nobleman  in  the  character  of  Bayes.  The  refentment 
fit  own  by  the  different  peers  was  very  different.  Lord  Rochef- 
ter,  who  was  a  coward  as  well  as  a  man  of  the  mofi  depraved 
morals,  bafely  hired  three  ruffians  to  cudgel  Dryden  in  a 
coffee-houfe  :  but  the  Duke  of  Buckingham,  as  we  are  told, 
in  a  more  open  manner,  took  the  talk  upon  himfelf  :  and  at  the 
fame  time  prefented  him  with  a  purfe  containing  no  very  trifling 
fum  of  money  ;  telling  him,  that  he  gave  him  the  beating  as 
a  punifhment  for  his  impudence,  but  beffowed  that  gold  on 
him  as  a  reward  for  his  wit. 

In  1680  was  publifhed  a  tranflation  of  Ovid’s  Epiffles  in 
Englifh  verfe  by  feveral  hands,  two  of  which,  together  with 
the  preface,  were  by  Mr.  Dryden;  and  in  1682  came  out  his 
Religio  Level,  defigned  as  a  defence  of  revealed  religion,  againfi 
Deifis,  Papiffs,  Sc c.  Soon  after  the  acceffion  of  king 
James  II.  our  author  changed  his  religion  for  that  of  the  church 
of  Rome,  and  wrote  two  pieces  in  vindication  of  the  Romifb. 
tenets  ;  viz.  A  Defence  of  the  Papers  written  by  the  late  King, 
found  in  his  ffrong  box  ;  and  the  celebrated  poem,  afterwards 
anfwered  by  Lord  Halifax,  intitled  The  Hind  and  the  Panther. 
By  this  extraordinary  Rep  he  not  only  engaged  himfelf  in  con- 
troverfy,  and  incurred  much  cenfure  and  ridicule  from  his  co¬ 
temporary  wits ;  but  on  the  completion  of  the  Revolution, 
being,  on  account  of  his  newly-chofen  religion,  difqualifiecl 
from  bearing  any'  office  under  the  government,  he  was  Rrippcd 
of  the  laurel,  which,  to  his  Rill  greater  mortification,  was  be¬ 
ffowed  on  Richard  Flcckr.oe,  a  man  to  whom  ho  had  a  moft 
fettled  averfion.  This  circumfbtnce  occafioned  his  writing  the 
very  fevere  poem  called  Mac  F/eclnoe. 

Mr.  Dryulen’s  circumflanccs  had  never  been  affluent ;  but 
now  being  depiived  of  this  little  fupport,  he  found  himfelf  re* 
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duced  to  the  neceffity  of  writing  for  mere  bread.  We  confe- 
quently  find  him  from  this  period  engaged  in  works  of  labour 
as  well  as  genius,  viz.  in  t  ran  dating  the  works  of  others;  and 
to  this  neceffity  perhaps  our  nation  Hands  indebted  for  fome  of 
the  belt  tranflations  extant.  In  the  year  he  loll  the  laurel,  he 
publifhed  the  life  of  St.  Francis  Xavier-  from  the  French'.  In 
1693  came  out  a  tranllation  of  Juvenal  and  Periius  ;  in  the  firft 
of  which  he  had  a  confiderable  hand,  and  of  the  latter  the  en¬ 
tire  execution.  In  1695  was  pubiilhed  his  profe  verfion  of 
Frefnoy’s  Art  of  Painting  ;  and  the  year  1697  gave  the  world 
that  tranllation  of  Virgil’s  works  entire,  which  ltill  doee,  and 
perhaps  ever  will, -Hand  foremolt  among  the  attempts  made  on 
that  author.  The  petite  pieces  of  this  eminent  writer,  fticli 
as  prologues,  epilogues,  epitaphs,  elegies,  fongs,  &c.  are  too 
numerous  to  fpecify  here,  and  too  much  difperled  to  dire 61;  the 
reader  to.  The  greater  part  of  them,  however,  are  to  be 
found  in  a  collection  of  mifcellanies  in  6  vols.  i2mo.  His  lad:’ 
work  is  what  is  called  his  Fal/les,  which  confids  of  many  of  the 
rood  intereding  dories  in  Homer,  Ovid,  Boccace,  and  Chau¬ 
cer,  tranflated  or  modernized  in  the  mod  elegant  and  poetical 
manner  ;  together  with  fome  original  pieces,  among  which  is 
that  amazing  ode  on  St.  Cecilia’s  day,  which,  though  written 
in  the  very  decline  of  the  author’s  life,  and  at  a  period  when 
old  age  and  didrefs  fconfpired  as  it  were  to  damp  his  poetic  ar¬ 
dor  and  clip  the  wings  of  fancy,  yet  poffeffes  fo  much  of  both, 
as  would  he  fufficient  to  have  rendered  him  immortal  had  he 
never  written  a  fingle  line  befides. 

Dryden  married  the  lady  Elizabeth  Howard,  fider  to  the 
Earl  of  Berkfirire,  who  furvived  him  eight  years  ;  though  for 
the  lad  four  of  them  Ihe  was  a  lunatic,  having  been  deprived  of 
her  fenfes  by  a  nervous  fever.  By  this  lady  lie  had  three  fons  ; 
Charles,  Jqhn,  and  Henry.  Of  the  elded  of  thefe  there  is  a 
circumdance  related  by  Charles  Wilfon,  Efq.  in  his  Life  of 
Congreve,  which  feems  fo  well  atteded,  and  is  itfelf  of  fo 
very  extraordinary  a  nature,  that  we  cannot  avoid  giving  it  a 
place  here. — Dryden,  with  all  his  underdanding,  was  weak 
enough  to  be  fond  of  judicial  adrologv,  and  ufedto  calculate 
the  nativity  of  his  children.  When  his  lady  was  in  labour 
with  his  fon  Charles,  he  being  told  it  was  decent  to  withdraw, 
laid  his  watch  on  the  table,  begging  one  of  the  ladies  then  pre- 
fent,  in  a  molt  folemn  manner,  to  take  exaft  notice  of  the  very 
minute  that  the  child  was  born  ;  which  Ihe  did,  and  acquainted 
him  with  it.  About  a  week  after,  when  his  lady  was  pretty 
well  recovered,  Mr.  Dryden  took  occafion  to  tell  her  that  he 
had  been  calculating  the  child’s  nativity  ;  and  obferved,  with 
grief,  that  he  was  born  in  an  evil  hour  :  for  Jupiter,  Venus, 
and  the  Sun,  were  all  under  the  earth,  and  the  lord  of  his  af- 
cendant  affiifted  with  a  hateful  fquare  of  Mars  and  Saturn. 
“  If  he  lives  to  arrive  at  the  8th  year,”  fays  he,  “  he  will  go 
near  to  die  a  violent  death  on  his  very  birth-day;  but  if  he 
thould  efcape,  as  I  fee  but  fmall  hopes,  he  will  in  the  23d  year 
be  under  the  very  fame  evil  direftion  ;  and  if  he  fliould  efcape 

that  alfo,  the  33d  or  34th  year  is,  I  fear - ”  Here  he  was 

interrupted  by  the  immoderate  grief  of  his  lady,  who  could  no 
longer  hear  calamity  prophefied  to  befalherfon.  The  time  at 
lad  came,  and  Augud  was  the  inaufpicious  month  in  which 
young  Dryden  was  to  enter  into  the  eighth  year  of  his  age. 
The  court  being  in  progrefs,  and  Mr,  Dryden  at  leifure,  he 
was  invited  to  the  country-feat  of  the  Earl  of  Berkfliire  his 
brother-in-law,  to  keep  the  long  vacation  with  him  in  Charle- 
ton  in  Wilts  ;  his  lady  was  invited  to  her  uncle  Mordaunt’s  to 
pafs  the  remainder  of  the  dimmer.  When  they  came  to  di¬ 
vide  the  children,  lady  Elizabeth  would  have  him  take  John, 
and  fuffer  her  to  take  Charles  :  but  Mr.  Dryden  was  too  abfo- 
lute,  and  they  parted  in  anger  ;  he  took  Charles  with  him,  and 
die  was  obliged  to  be  content  with  John.  When  the  fatal  day 
came,  the  anxiety  of  the  lady’s  fpirits  occafioned  fuch  an  effer- 


vefoence  of  blood,  as  threw  her  into  fo  violent  a  fever  that  her- 
life  was  defpaired  of,  till  a  letter  came  from  Mr.  Dryden,  re. 
proving  her  for  her  womanidi  credulity,  and  a  (Turing  her  that 
her  child  was  well ;  which  recovered  her  fpirits,  and  in  fix- 
weeks  after  die  received  an  ecclairciffement  of  the  whole  affair. 
Mr.  Dryden,  either  through  fear  of  being  reckoned  fu peril i- 
tious,  or  thinking  it  a  fcience  beneath  his  dudy,  was  extremely 
cautious  ot  letting  any  one  know  that  he  was  a  dealer  in  aftro- 
logy  ;  therefore  could  not  excufe  his  abfence,  on  his  foil’s  an- 
niverfary,  fiom  a  general  hunting-match  which  Lord  Beikfhire 
had  made,  to  which  all  the  adjacent  gentlemen  were  invited. 
When  he  went  out,  he  took  care  to  fet  the  boy  a  double  exer- 
cife  in  the  Latin  tongue,  which  he  taught  his  children  himfelf, 
with  a  drift  charge  not  to  dir  out  of  the  room  till  his  return  ; 
well  knowing  the  tad:  he  had  fet  him  would  take  up  longer 
time.  Charles  was  performing  his  duty  in  obedience  to  his  fa¬ 
ther  ;  but,  as  ill  fate  would  have  it,  the  ilag  made  towards  the 
lioufe  ;  and  the  noife  alarming  the  fervants,  they  haded  out  to 
fee  tire  fport.  One  of  them  took  young  Dryden  by  the  hand, 
and  led  him  out  to  fee  it  alfo;  when,  juft  as  they  came  to  the 
gate,  the  dag  being  at  bay  with  the  flogs,  made  a  bold  pufii, 
and  leaped  over  the  court-wall,  which  was  very  low  and  very 
old;  and  the  dogs  following,  "threw  down  apart  of  the  wall 
jo  yards  in  length,  under  which  Charles  Dryden  lay  Fried. 
Fie  was  immediately  dug  out  ;  and  after  fix  weeks  laiigu  lhing 
in  a  dangerous  way,  he  recovered.  So  far  Dry  den’s  predic¬ 
tion  was  fulfilled.  In  the  23d  year  of  his  age,  Charles  fell 
front  the  top  of  an  old  tower  belonging  to  the  Vatican  at 
Rome,  occafioned  by  a  fwimming  in  his  head  with  which  lie 
was  feized,  the  heat  of  the  day  being  exceffive.  He  again  re¬ 
covered,  but  was  ever  after  in  a  languifiiing  fickly  date.  I11 
the  33d  year  of  his  age,  being  returned  to  England,  he  was 
unhappily  drowned  at  Windfor.  He  had  with  another  gentle¬ 
man  fvvam  twice  over  the  Thames  ;  but  returning  a  third  time, 
it  was  fiippofed  he  was  taken  with  the  cramp,  becaufe  he  called 
out  for  help,  though  too  late.  Thus  the  lather’s  calculation 
proved  but  too  prophetical. 

At  lad,  after  a  long  life,  haraffed  with  the  mod  laborious 
of  all  fatigues,  viz.  that  of  the  mind,. and  continually  made 
anxious  by  didrefs  and  difficulty,  our  author  departed  this  life 
on  the  fird  of  May  1701.  The  day  after  Mr.  Dryden’s 
death,  the  dean  of  Wedminder  fent  word  to  Mr.  Dryden’s  wi¬ 
dow,  that  lie  would  make  a  prefent  of  the  ground  and  all  other 
abbey-fees  for  the  funeral:  the  Lord  Halifax  likewifefent  to 
the  lady  Elizabeth,  and  to  Mr.  Charles  Dryden,  offering  to 
defray  the  expences  of  our  poet’s  funeral,  and  afterwards  to 
bedow  5C0I.  on  a  monument  in  the  abbey;  which  generous 
offer  was  accepted.  Accordingly,  on  Sunday  following,  the 
company  being  affembled,  the  corpfe  was  put  into  a  velvet 
hearfe,  attended  by  18  mourning  coaches.  When  they  were 
jnd  ready  to  move,  Lord  Jefferys,  fon  of  Lord  Chancellor 
Jefferys,  a  name  dedicated  to  infamy,  with  fome  of  his  rakifh 
companions,  riding  by,  afked  whofe  funeral  it  was  ;  and  being 
told  it  was  Mr.  Dryden’s,  he  proteded  he  fliould  not  be  buried 
in  that  private  manner  ;  that  he  would  himfelf,  with  the  lady 
Elizabeth’s  leave,  have  the  honour  of  the  interment,  and 
wpuld  bedow  iccol.  on  a  monument  in  the  abbey  for  him. 
This  put  a  Hop  to  their  proceffion  ;  and  the  Lord  Jefferys, 
with  feveral  of  the  gentlemen  who  had  alighted  from  t heir 
coaches,  went  up  dairs  to  the  lady,  who  was  lick  in  bed.  His 
iorddrip  repeated  tire  purport  of  what  he  bad  faid  below  ;  but 
tlie  lady  Elizabeth  refilling  her  confent,  he  fell  on  his  knees, 
vowing  never  to  rife  till  his  requed  was  granted.  The  lady 
under  a  hidden  furprife  Tainted  away  ;  and  Lord  Jefferys,  pre¬ 
tending  to  have  obtained  her  confent,  ordered  the  body  to  be 
carried  to  Mr.  Rnffel’s  an  undertaker  in  Cheapfide,  and  to  be  • 
left  there  till  further  orders.  In  the  mean  time  the  abbeyWaa 
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lighted  up,  the  ground  opened,  the  choir  attending,  and  the 
bilhop  waiting  fome  hours  to  no  purpofe  for  the  corpfe.  The 
next  day  Mr.  Charles  Dryden  waited  on  the  Lord  Halifax  and 
thebiihop  ;  and  endeavoured  to  exctife  his  mother,  by  relating 
the  truth.  Three  days  after,  the  undertaker,  having  received 
no  orders,  waited  on  the  Lord  Jefferys;  who  pretended  that 
it  was  a  drunken  frolic,  that  he  remembered  nothing  of  the 
matter,  and  he  might  do  what  he  pleafed  with  the  body.  Upon 
this  the  undertaker  waited  upon  the  lady  Elizabeth,  who  de- 
fired  a  day’s  refpite,  which  was  granted.  Mr.  Charles  Dry¬ 
den  immediately  wrote  to  the  Lord  Jefferys,  who  returned  for 
anfwcr,  that  he  knew  nothing  of  the  matter,  and  would  be 
troubled  no  more  about  it.  Mr.  Dryden  hereupon  applied 
again  to  Lord  Halifax  and  the  Bifhop  of  Rochefter,  who  abso¬ 
lutely  refufed  to  do  any  thing  in  the  affair. 

In  this  diltrefs,  Dr.  Garth,  who  had  been  Mr.  Drvden’s 
intimate  friend,  fent  for  the  corpfe  to  the  college  of  phyficians, 
and  propofed  a  fubfeription  ;  which  fticceeding,  about  three 
weeks  after  Mr.  Dryden’s  dcceafe,  Dr.  Garth  pronounced  a 
fine  Latin  oration  over  the  body,  which  was  conveyed  from 
the  college,  attended  by  a  numerous  train  of  coaches,  to  Weft- 
minller-abbey,  but  in  very  great  diforder.  At  lail  the  corpfe 
arrived  at  the  abbey,  which  was  all  unlighted.  No  organ  play¬ 
ed,  no  anthem  fling  ;  only  two  of  the  linging  boys  preceding 
the  corpfe,  who  fung  an  ode  of  Horace,  with  each  a  fmall 
candle  in  their  hand.  When  the  funeral  was  over,  Mr.  Charles 
Dryden  fent  a  challenge  to  Lord  Jefferys  ;  who  refufing  to  an- 
fwer  it,  he  fent  feveral  others,  and  went  often  himfelf ;  but 
could  neither  get  a  letter  delivered,  nor  admittance  to  fpeak  to 
him:  which  fo  incenfed  him,  that  finding- his  lordfhip  refu¬ 
fed  to  anfwer  him  like  a  gentleman,  he  refolved  to  watch  an 
opportunity,  and  brave  him  to  fight,  though  with  all  the  rules 
of  honour;  which  his  lordfhip  hearing,  quitted  the  town,  and 
Mr.  Charles  never  had  an  opportunity  to  meet  him,  though 
he  fought  it  to  his  death  with  the  utmolt  application. 

Mr.  Dryden  had  no  monument  erected  to  him  for  feveral 
years  ;  to  which  Mr.  Pope  alludes  in  his  epitaph  intended  for 
Mr.  Rowe,  in  this  line, 

Beneath  a  ru  Je  and  namelefs  (tone  he  lies. 

In  a  note  upon  which,  we  are  informed,  that  the  tomb  of  Mr. 
Dryden  was  eredled  upon  this  hint  by  Sheffield  duke  of  Buck¬ 
ingham,  to  which  was  originally  intended  this  epitaph  : 

This  Sheffield  rais’d. — The  facred  dull  below 

IV  as  Dryden  once  ;  the  reft,  who  does  not  know  ? 

Which  was  fince  changed  into  the  plain  infeription  now 
upon  it,  viz. 

J.  DRYDEN, 

Natus  Aug.  9,  1631. 

Moriuus  Maii  r,  1701. 

Johannes  Sheffield,  dux  BuckinghamUnJis,  fecit. 

Mr.  Dryden’s  character  has  been  very  differently  drawn  by 
different  writers,  fome  of  whom  have  exalted  it  to  the  higheft 
degree  of  commendation,  and  others  debafedit  by  the  fevereft 
cenfure.  The  latter,  however,  we  mult  charge  to  that  ilrong 
fpirit  of  party  which  prevailed  during  great  part  of  Dryden’s 
time,  and  ought  therefore  to  be  taken  with  great  allowances. 
Were  we  indeed  to  form  a  judgment  of  the  author  from  fome 
of  his  dramatic  writings,  we  ffionld  perhaps  be  apt  to  conclude 
him  a  man  of  the  molt  licentious  morals ;  many  of  his  come¬ 
dies. containing  a  great  fhare  of  loofenefs,  even  extending  to 
obfeenity  :  but  if  we  confider,  that,  as  the  poet  tells  us, 

Thofe  who  live  to  pleafe,  muft  pleafe  to  live  ; 

if  we  then  look  back  to  the  fcandalous  licence  of  the  age  he 
lived  in,  the  indigence  which  at  times,  he  underwent,  and  the 
Vol.  III. 


neceflity  he  conlequently  lay  under  of  complying  with  the  pub¬ 
lic  tafle,  however  depraved  ;  we  ffiall  furcly  not  refufe  oer  par¬ 
don  to  the  compelled  writer,  nor  our  credit  to  thofe  of  his 
cotemporaries  who  were  intimately  acquainted  with  him,  and 
who  have  allured  us  there  was  nothing  remarkably  vicious  in 
his  perfonal  chara&er. 

From  fome  parts  of  his  hiflory  he  appears  un  Heady,  and  to 
have  too  readily  tempoiized  with  the  feveral  revolutions  in 
church  and  ftate.  This  however  might  in  fome  meafure  have 
been  owing  to  that  natural  timidity  and  diffidence  in  his  difpo- 
fition,  which  almolt  all  the  writers  feem  to  agree  in  his  poffeff- 
ing.  Congreve,  whofe  authority  cannot  be  fufpe&ed,  has 
given  us  fuch  an  account  of  him,  as  makes  him  appear  no  lefs 
amiable  in  his  private  charadler  as  a  man,  than  lie  was  illuilri- 
ous  in  his  public  one  as  a  poet.  In  the  former  light,  according 
to  that  gentleman,  he  was  humane,  compaffionate,  forgiving,, 
and  fincerely  friendly  :  of  an  extenfive  reading,  a  tenacious  me¬ 
mory,  and  a  ready  communication  :  gentle  in  the  corredlion  of’ 
the  writings  of  others,  and  patient  under  the  reprehenfion  of 
his  own  deficiencies  :  eafy  of  accefs  himfelf,  but  flow  and  diffi¬ 
dent  in  his  advances  to  others ;  and  of  all  men  the  moll  mo- 
dell  and  the  moll  eafy  to  be  difcountenanced  in.  his-  approaches- 
either  to  his  fuperiors  or  his  equals.  As  to  his  writings,  he  is- 
perhaps  the  happieil  in  the  harmony  of  his  numbers,  of  any 
poet  who  ever  lived  either  before  or  fince  his  time,  not  even- 
Mr.  Pope  himfelf  excepted.  His  imagination  is  ever  warm, 
his  images  noble,  his  deferiptions  beautiful,  and  his  fentiments 
juft:  and  becoming.  In  his  profe  he  is  poetical  without  bom- 
baft,  concife  without  pedantry,  and  clear  without  prolixity. 
His  dramatic  have,  perhaps,  the  leall  merit  . of  all  his  writings. 
Yet  there  are  many  of  them  which  are  truly  excellent ;  though 
he  himfelf  tells  us  that  he  never  wrote  any  thing  in  that  way  to 
pleafe  himfelf  but  his  All  for  Love.  This  laft,  indeed,  and' 
his  Spani/h  Friar,  may  be  reckoned  two  of  the  belt  plays  our 
language  has  been  honoured  with. 

DRYPIS,  in  botany;  a  genus  of  the  trigyuia  order,  be¬ 
longing  to  the  pentandria  clafs  of  plants ;  and  in  the  natural- 
method  ranking  under  the  22  d  order,  Caryophyllei.  The  ca¬ 
lyx  is  quinquedentated  ;  the  petals  five  ;  the  opening  at  thcr 
capfuleasif  cut  round  horizontally,  monofpermous. 

DUBLIN,  by  the  Saxons  called  Duffin,  by  the  Welch.- 
Dinas-dulin,  and  in  the  Irifli  language  Ballacloigh  ;  i.  e.  a 
town  upon  hurdles,  on  which  the  people  think  the  cirv  is. 
founded,  the  ground  being  foft  and  quaggy.  But  the  original 
words  fignify  a  walled  town,  particularly  raifed  with  ftones. 

It  is  the  capital  of  Ireland,  in  magnitude  and  number  of  in¬ 
habitants  the  fecond  city  in  the  Britifh  dominions  ;  much  about 
the  fize  of  Stockholm,  Copenhagen,  Berlin,  and  Marfeilles. 
It  is  built  in  the  form  of  a  fquare,  about  two  miles  and  a  half 
long,  and  nearly  as  much  in  breadth,  and  is  fuppofed  to  con¬ 
tain  160,000  inhabitants.  It  is  iituated  270  miles  N.  W.  of 
London,  and  60  miles  W.  from  Holyhead,  in  N.  Wales,  the 
ufual  ftation  of  the  pnffage  vefl'els  between  Great  Britain  and 
Ireland.  Dublin  (lands  about  feven  miles  from  the  fea,  at  the 
bottom  of  a  large  and  fpacious  bay,  to  which  it  gives  name, 
upon  the  river  Liffey,  which  divides  it  almoft  into  two  equal 
parts,  and  is  banked  in  through  the  whole  length  of  the  city,, 
on  both  fides,  which  form  fpacious  quays,  where  veffels  below 
the  firft  bridge  load  and  uuload  before  the  merchants  doors  and: 
warehoufea. 

A  ftrangcr,  upon  entering  the  bay  of  Dublin,  which,  is  about 
feven  miles  broad,  and  in  llormy  weather  extremely  dangerous,, 
is  agreeably  ftirprifed  with  the  beautiful  profpetfl  on.  each  fide* 
and  the  diilant  view  of  Wicklow  mountains  ;  but  Dublin,  from 
its  low  fituation,  makes  no  great  appearance.  The  increafe  of 
Dublin,  within  20  years  lalt  paft,  is  incredible,  and  it  is  gene¬ 
rally  fuppofed  that  4000  houfes  have  been  added  to  the  city 
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and  Tburbs  lira  the  reign  6f  Queen  Anne.  This  city  in  its 
appearance  bears  a  near  refemblaace  to  London.  The  houfes 
.are  of  brick  ;  the  old  1  reels  are  narrow  and  mean,  but  many 
of  the  ne  e  Meets  are  more  elegant  and  better  planned  than 
1  :e  of  the  metropolis  of  Great  Britain.  Sack vi'ile-fi re e t, 
which  is  i'oroctimes  called  the  Mall,  is  particularly  noble.  The 
ironies  are  elegant,  lofty,  aud  uniformly  built,  and  a  gravel 
v.-lk  runs  through  the  v  hole  at  an  equal  diftance  from  the  tides. 

X  a  the  Exchange*  oa  a  little  eminence,  is  the  Cattle,  the 
refidence  oi  the  lord-1  leutenant,  which  coafids  of  two  large 
courts,  called  rise  Upper  and  Lower  Caille-Yard  ;  in  the  latter 
of  which  are  the  Treasury,  the.  Though  there  is  little  gran¬ 
deur  in  the  outward  appearance  of  either,  yet  upon  the  whole 
this  cable  is  far  fuperior  to  St.  James’s. 

The  river  LitFey,  though  navigable  for  fea  rebels  as  far  as 
•the  C a  lom-Houfe,  or  centre  of  the  city,  is  but  final!,  when 
compared  to  the  Thames  at  London.  It  runs  for  two  miles 
aimed  in  a  ftraight  line  through  the  city.  Over  it  are  two 
handfome  bridges,  lately  built  of  done,  in  imitation  of  that  at 
Wettmiriiler,  and  three  others  that  have  little  to  recommend 
them.  Hitherto  the  centre  of  Dublin  towards  the  Cuftom- 
Koufe  was  crowded  end  inconvenient  for  commercial  purpolcs ; 
Tut  of  late  a  new  street  has  been  opened,  leading  from  EiTex- 
lirii-'e  to  the  Cable,  where  the  lerd  lieutenant  refdes.  A 

e\v  Exchange  has  latelv  been  bun:  noon  the  mo  ft  najjniltcent 
Han,  the  fird  done of  which  was  laid  bv  Lord  Townfhend, 
the  then  lord-lieutenant,  in  the  centre  of  which  is  a  ftatue  of 
>.is  prefent  mawfty  George  III.  erected  in  1779.  Several 
other  ufeful  undertakings  aud  embellishments  are  in  agitation. 

The  Barracks  are  pleafaatly  fituated  on  an  eminence  near  the 
river.  They  confiil  of  four  large  courts,  in  which  are  gene- 
arallv  quartered  four  battalions  of  foot,  aud  one  regiment  of 
Ihorfe  ;  from  hence  the  caftle  and  city  guards  are  relieved 
dailv.  They  are  fail  to  be  the  larged  and  completed  build¬ 
ings  of  the  kind  in  Europe.  A  new  fquare,  called  Palatine- 
Square,  lias  lately  been  erected  near  this  fpot. 

The  Linen-Hall  was  erected  at  the  public  expence,  and 
-oocned  in  the  year  1 7.28,  for  the  reception  of  fcch  linen  cloths 
as  were  brought  to  Dublin  for  fale,  for  which  there  are  con¬ 
venient  apartments.  It  is  entirely  under  the  direction  of  the 
Truftees  for  the  Encouragement  of  the  Linen  Manufactory  of 
Ireland,  who  are  compofed  of  the  Lord- Chancellor,  the  Pri¬ 
mate,  the  Archbifhop  of  Dublin,  and  the  principal  part  of 
±he  nobility  and  gentry.  This  national  inllitution  is  produc¬ 
tive  of  great  advantages,  by  preventing  many  frauds  which 
othenvife  would  be  committed  in  a  capital  branch  of  trade,  by 
which  many  thoufands  are  employed,  and  the  kingdom  greatly 
enriched. 

Steven’s-Green  is  a  mod  extenlire  fquare,  being  one  mile  in 
circumference.  It  is  partly  laid  out  in  gravel-walks,  like  St. 
James k  P_rk :  in  the  mid  t  is  a  datue  of  George  II.  on  borfe- 
buck.  with  trees  on  each  fide,  in  which  may  be  feen,  in  fine 
weather,  a  refort  of  as  much  beauty,  gaiety,  and  elegant 
finery,  as  at  anv  of  the  public  places  in  England.  Many  of  the 
houles  round  the  Green  are  very  dately,  but  a  want  of  unifor¬ 
mity  is  obfervable  throughout  the  whole.  Ample  amends  will 
bemade  for  this  defect  by  another  fpacious  fquare  near  Ste¬ 
ven’s- Green,  called  Merryon’s-Square.  The  houfes  being 
loftv,  uniform,  and  carried  up  with  done  as  far  as  the  frrri 
floor,  give  the  whole  an  air  or  magnificence,  not  exceeded  by 
any  thing  of  the  kind  in  Britain,  if  we  except  Bath. 

The  h  urt  of  Trinity-College,  extending  above  30:  feet,  is 
built  of  P  rtland-!tone  in  :he  fined  tafte.  The  houfe  of  lords 
is  a  beautiful  room,  and  is  ornamented  with  an  equedrian  da- 
tee  .f  WTiar  III.  The  parliament  houfe  was  begun  in 
1729,  and  hr. idled  in  1-39,  at  the  expence  of  40,000!.  This 
fuperb  pile  is  in  general  of  the  Ionic  order,  and  is  at  this  day 
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jTftly  accounted  one  of  the  forenod  architectural  beauties; 
1  lie  portico,  in  particular,  is  perhaps  without  parallel  4  the 
internal  parts  nave  alio  many  beauties,  and  the  manner  in 
which  the  building  is  lighted  has  been  much  admired.  But 
one  of  the  greateit  and  mod  laudable  undertakings  that  this 
age  can  boa;:  of,  is  the  building  of  a  done  wall  about  the 
breadth  of  a  moderate  iireet,  a  proportionable  height,  and 
d^ree  miles  1  length,  to  confine  the  channel  of  the  bay,  and 
to  fine! ter  veflcls  in  ftormv  weather. 

1  ne  c:vi;  gc  .  eminent  or  Dublin  is  bv  a  lord  tsavor,  &c.  the 
fame  as  in  Lonci  n.  Every  third  year,  the  lord  mayor  and  the 
24  companies,  by  virtue  of  an  old  charter,  are  obliged  to  per¬ 
ambulate  Lie  city  and  its  liberties,  which  they  call  riding  the 
francUfies.  Lpon  this  occaiion  t::-e  citizens  we  with  each 
other,  in  fhow  and  orientation,  which  is  fometimes  productive 
of  d  fagreeabie  confcaiiences  to  many  of  their  families.  In 
Dublin  are  two  large  theatres,  that  are  generally  well  filled, 
and  which  ferve  as  a  kind  of  anrfei  y  to  thofe  of  London. 

In  this  city  are  two  cathedrals,  18  parifh-churches,  eight 
chapels,  three  churches  tor  French,  and  one  for  Dutch  Pro- 
teitants,  (even  Prtfcyterian  meeting-houfes,  one  for  Metho- 
dids,  two  for  Quakers,  arc  16  Roman  Catholic  chapels.  At 
Kilmainham  is  a  royal  hsfpkal  like  that  at  Chelfea,  for  inva¬ 
lids ;  here  isalk  a  lying  iu-hofpita!,  with  gardens,  built  and 
laid  out  in  the  fined  take  ;  and  an  hofpital  for  lunatics,  built 
by  Dean  Swift,  who  himfelf  died  a  lunatic  ;  and  fundry  other 
hoipitals  for  patients  of  every  kind.  It  has,  however,  been 
matter  of  imp  rife,  that  with  all  this  ipirit  of  national  improve¬ 
ment,  few  or  no  good  inns  are  to  be  met  with  in  Ireland.  In 
the  capital,  which  may  be  claiTed  among  the  fecond  order  of 
cities  in  Europe,  there  is  not  one  inn  that  deferves  that  name. 
Lat.  53.  10.  Long.  6.  32. 

Dcblix,  a  county  of  Ireland,  2 7  miles  in  length,  and  17  in 
breadth  ;  bounded  on  the  E.  by  the  Iriih  Sea,  on  the  W.  and 
N.  W.  by  Kildare  and  Eaft-Meath,  and  on  the  S.  by  Wicklow. 
It  contains  21,304  houfes,  feven  baronies,  87  parishes,  four 
market-towns,  and  fends  10  members  to  parliament.  It  is  but 
a  fmall  county,  but  the  foil  is  very  rich  and  fertile  in  corn  and 
grals,  and  the  chief  place  is  the  city  of  Dublin. 

DUBOS  (John  Baptid),  a  learned  and  ingenious  French 
author,  born  at  Beauvais  in  1670.  Ke  finiihed  his  ftudies  at 
Paris,  and  at  length  was  intruded  with  the  management  of  fe- 
veral  important  affairs  in  Italy,  England,  and  Holland.  At 
his  return  to  Paris,  he  had  a  prebendary  given  him  ;  afterwards 
he  had  a  per.fion  of  two  thoufand  livres,  and  the  abbey  of  No¬ 
tre  Darr.e  at  Redons,  near  Beauvais,  He  died  at  Paris,  when 
perpetual  fecretary  of  the  French  Academy,  on  the  23d  of 
March  1742.  His  principal  works  are,  1.  Critical  Reflec¬ 
tions  on  Poetry  and  Painting,  in  three  volumes  duodecimo. 
2.  A  Critical  iriidory  of  the  French  Monarchy  in  Gaul,  two 
volumes  4to. 

DUCAL;  in  general,  forcething  belonging  to  a  duke.  See 
Di  ke.  The  letters  patent  granted  by  the  fenate  of  Venice 
are  called  ducah  :  fo  alio  are  the  letters  written,  in  che  name  of 
the  fenate,  to  foreign  princes.  The  denomination  of  ducal  is 
derived  hence  ;  that,  at  the  beginning  of  fuch  patents,  the 
name  of  the  duke  or  doge  is  written  in  capitals,  thus,  K —  Dei 
Gratia  Du  .  Dznctiarum,  <xc.  The  date  of  dac3ls  is  ufuady  in 
Latin,  but  the  body  is  in  Italian.  A  courier  was  difpatched 
with  a  ducal  to  the  emperor,  returning  him  thanks  for  renew¬ 
ing  the  treaty  of  alliance,  in  1716,  again!  the  Turks,  with 
the  republic  of  V enice. 

DUCAS,  a  learned  Greek,  who  wrote  an  hidory  cf  what 
paiTcd  under  the  lad  emperors  of  Conftantinople,  till  the  ruin 
of  that  citv.  This  work,  which  is  elteemed,  was  printed  at 
the  Louvre  in  1649,  with  the  Latin  tranflation  and  notes  of 
Bouillaud. 
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DUCAT,  a  foreign  coin,  either  of  gold  or  filver,  ftruck 
in  the  dominions  of  a  duke  ;  being  about  the  fame  value  with 
a  Spanifh  piece  of  eight,  or  a  French  crown,  or  four  (hillings 
and  iixpence  fterling  when  of  iilver  ;  and  twice  a$  much  when 
of  gold.  See  Coin.  The  origin  of  ducats  is  referred  to  one 
Longinus,  governor  of  Italy;  who,  revolting  againll  the  em¬ 
peror  Judin  the  Younger,  made  himfelf  duke  of  Ravenna,  and 
called  himfelf  Exarcba,  i.  e.  without  lord  or  ruler  ;  and,  to  fliovv 
his  independence,  (truck  pieces  of  money  of  very  pure  gold  in 
his  own  name,  and  with  his  own  damp,  which  were  called  du- 
cnl'i ,  ducats;  as  Procopius  relates  the  ltory.  After  him,  the 
firft  who  ftruck  ducats  were  the  Venetians,  who  called  them 
Zecchini  or  fequins ,  from  Zecca,  the  place  where  they  firft 
were  ftruck.  This  was  about  the  year  1280,  in  the  time  of 
John  Danduli :  but  we  have  pretty  good  evidence  that  Roger 
king  of  Sicily  had  coined  ducats  as  early  as  1240.  And  Du 
Cange  fcruples  not  to  affirm,  that  the  fit  ft  ducats  were  ftruck 
in  the  duchy  of  Apulia  in  Calabria.  The  chief  gold  ducats 
now  current  are,  the  fingle  and  double  ducats  of  Venice,  Flo¬ 
rence,  Genoa,  Germasy,  Hungary,  Poland,  Sweden,  Den¬ 
mark,  Flanders,  Holland,  and  Zurich.  The  heavieft  of  them 
weighs  5  pennyweights  17  grains,  and  the- lighted  5  penny¬ 
weights  10  grains  ;  which  is  to  be  underftood  of  the  double 
ducats,  and  of  the  fingle  in  proportion.  The  Spaniards  have 
no  ducats  of  gold  ;  but,  in  lieu  thereof,  they  make  ufc  of  the 
Iilver  one ;  which,  with  them,  is  no  real  fpecics,  but  only  a 
money  of  account  like  our  pound.  It  is  equivalent  to  1 1 
rials.  See  Rial.  The  Iilver  ducats  of  Florence  ferve  there 
for  crowns. 

DUCATOON,  a  filver  coin,  ftruck  chiefly  in  Italy  ;  parti¬ 
cularly  at  Milan,  Venice,  Florence',  Genoa,  Lucca,  Mantua, 
aird  Parma:  though  there  are  alfo  Dutch  and  Flemifh  ducatoons. 
They  are  all  nearly  on  the  fame  footing ;  and  being  a  little 
both  finer  and  heavier  than  the  piece  of  eight,  are  valued  at 
two  pence  or  three  pence  more,  viz.  atabc»t  four  {hillings  and 
eightpence  fteiling.  There  is  alfo  a  gold  ducatoon,  ftruck  and 
current  chiefly  in  Holland  :  it  is  equivalent  to  twenty  florins, 
on  the  footing  of  one  (lulling  and  eleven  pence  half-penny  the 
florin. 

DUCENARTUS,  in  antiquity,  an  officer  in  the  Roman 
army,  who  had  the  command  of  2000  men.  The  emperors 
had  alfo  ducenarii  among  their  procurators  or  intendants,  called 
procurators  ducenarii.  Some  lay,  that  thcfe  were  fuch  whofe 
falary  was  two  hundred  fefterces ;  as  in  the  games  of  the  cir¬ 
cus,  horfes  hired  for  two  hundred  fefterces  were  called  ducenarii. 
Others  hold,  that  ducenarii  were  thofe  who  levied  the  two 
hundredth  penny,  the  officers  appointed  to  infpect  the  raffing 
of  that  tribute.  In  the  infcription  at  Palmyra,  the  word  dii- 
cenarins ,  in  Greek  Suntvaf^c,  occurs  very  often. 

DUCENTESIMA,  in  antiquity,  a  tax  of  the  two  hun¬ 
dredth  penny,  cxadted  by  the  Romans. 

DUCIIY,'  in  geography,  an  appellation' given  to  the  domi¬ 
nions  of  a  duke. 

Duchy  Court ,  a  court  wherein  all  matters  belonging  to  the 
duchy  or  county  palatine  of  Lancafter  are  decided  by  decree 
of  the  chancellor  of  that  court.  The  origin  of  this  court  was 
in  Henry  the  Fourth's  time,  who  obtained  the  crown  by  depofi- 
tion  of  Richard  II.  and  having  the  duchy'  of  Lancafter,  by 
defcent,  in  right  of  his  mother,  became  feifed  thereof  as  king, 
not  as  duke  :  fo  that  all  the  libertits,  franchifes,  and  jurifdic- 
tions  of  the  faid_  county  pafled  from  the  king,  by  bis  great 
feal,  and  not  by  livery  or  attornment,  as  the  earldom  of 
March,  and  other  pofieffions,  which  defeended  to  him  bv  other 
aneeftors  than  the  king’s-  did.  Henry  IV.  by'  authority  of 
parliament,  fevered  the  pofieffions,  liberties,  See.  of  the  laid 
duchy  from  the  crown  :  but  Edward  IV.  reftored  them  to  their 
former  (late.  The  officers  belonging  to  this  courts  are,  a 


chancellor,  attorney-general,  receiver-general,  clerk  of  tire 
court,  and  meflenger ;  befide  the  affiftants,  as  an  attorney  in 
the  exchequer,  another  in  chancery,  and  four  counfellors. 

DUCK,  in  ornithology.  (See  Anas  and  Decoy.)  This 
fowl  is  furnifhed  with  a  peculiar  ftrudture  of  veflels  about  the 
heart,  which  enables  it  to  live  a  confiderable  time  under  water, 
as  is  necefiary  for  it  in  diving.  This  made  Mr.  Boyle  think  it 
a  more  proper  fubjedt  for  experiments  with  the  air-pump  than 
any  other  bird.  A  full  grown  duck  being  put  into  the  receiver 
of  an  air-pump,  of  which  file  filled  one  third  part,  and  the  air 
exhaufted,  the  creature  leemed  to  bear  it  better  for  the  fir  ft; 
moments  than  a  hen  or  other  fuch  fowl ;  but,  after  about  a  mi 
mite,  (he  {howed  great  figns  of  uneafinefs,  and  in  lefs  than  two 
minutes  her  head  fell  down,  and  fhe  appeared  dying,  till  re¬ 
vived  by  the  letting  in  of  the  ai'\  Thus,  whatever  facility  of 
diving  this  and  other  water-fowl  may  have,  it  does  not  appear 
that  they  can  fubfift,  without  air  for  refpiration,  any  longer 
than  other  animals.  A  young  callow  duck  was  afterwards 
tried  in  the  fame  manner,  and  with  the  famefuccefs,  being  re¬ 
duced  very  near  death  in  lefs  than  two  minutes.  But  it  isob- 
lervable,  that  both  birds  fwelled  very  much  on  pumping  out 
the  air,  lo  that  they  appeared  greatly  larger  to  the  fpeftators, 
efpecially  about  the  crop  ;  it  not  being  intended  that  any  wa¬ 
ter-fowl  fhotild  live  in  an  exceedingly  rarefied  air,  but  only  be 
able  to  continue  occafionally  fume  time  under  water.  Nature, 
though  (he  has  provided  them  with  the  means  of  this,  has 
done  nothing  for  them  in  regard  to  the  other. 

The  ftrongeft  inftanceof  thefe  creatures  being  calculated  to 
live  almoft  in  any  fituation,  we  have  in  the  accounts  of  the 
blind  ducks  in  the  Zircbnitzer  lake  in  Carniola.  It  is  fuppoftd 
that  'this  lake  communicates  with  another  lake  underground  in 

•  .  o 

the  mountain  Savornic,  and  fills  or  empties  itfelf  according  to 
the  fulnefs  or  emptinefs  of  that  lake  ;  the  water  t  f  the  upper 
lake  running  off,  and  that  in  vaft  quantities,  by  holes  in  the 
bottom.  The  ducks,  which  are  here  always  in  great  numbers, 
are  often  carried  down  along  with  the  water,  and  forced  into 
the  fubterraneous  lake  to  which  it  retires.  In  this  unnatural 
habitation,  many  of  thefe  creatures  undoubtedly  perifh,  but 
fome  remain  alive.  Thefe  become  blind,  and  Iofe  all  their 
feathers  ;  and  in  the  next  filling  of  the  lake,  both  they  and 
vaft  numbers  of  lifh  are  thrown  up  with  the  water.  At  this 
time  they  are  fat,  but  make  a  ftrange  appearance  in  their  naked 
ftate,  and  are  eafily  caught,  by  reafori"  of  their  want  of  fight. 
In  about  a  fortnight  they  recover  their  fight  and  feathers  ;  and 
are  then  of  the  lize  of  a  common  wild-duck,  but  of  a  black 
colour,  with  a  white  fpot  in  their  forehead.  When  opened, 
on  being  taken  at  their  firft  coming  up  in  their  blind  ftate,  their 
ftomachs  are  found  full  of  fmall  fifh,  and  fomewhat  refembling 
weeds.  From  this  it  feems  that  they  cannot  be  abfolutely 
blind  ;  but  that  the  degree  of  light  to  which  they  have  been 
accuftomed  in  their  fubterraneous  habitation,  was  fufficient  to 
enable  them  to  procure  food  for  themftlves  ;  and  their  blind- 
nefs,  on  coming  again  into  open  day-light,  is  no  other  than 
that  of  a  man  who  has  been  long  in  the  dark,  on  having  in  an 
inftant  a  large  blaze  of  candles  let  under  his  eyes. 

Duck  (Stephen),  a  very  extraordinary  perfon,  who  from  a 
threlher  became  a  poet,  and  was  afterwards  advanced,  to  the 
cure  of  a  parifh.  Fie  was  born  about  the  beginning  of  this 
century,  and  had  originally  no  other  teaching  than  what  en¬ 
abled  him  to  read  and  write  Englifti  ;  and,  as  arithmetic  is  ge¬ 
nerally  joined  with  this  degree  of  learning,  he  had  a  fmall 
{hare  of  that  too.  About  his  14th  year  he  was  taken  from 
fchool,  and  was  afterwards  fucceffively  engaged  in  the  feveral 
lower  employments  of  a  country  life.  This  lafted  for  fonre 
years  ;  fo  long,  that  he  had  almoft  forgot  all  the  arithmetic  he 
liad  learned  at  fchool.  Flowever,  he  read  fometimes,  and 
thought  oftener  :  he  had  a  certain  longing  after  knowledge ; 
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ana,  when  he  reflected  within  himfelf  on  his  want  of  educa¬ 
tion,  he  began  to  be  paiticulaily  uneafy  that  he  ffiould  have 
forgot  any  thing  of  what  he  had  learned,  even  at  the  little 
fchool  he  had  been  at.  He  thought  of  this  fo  often,  that,  at 
lail,  he  refolved  to  try  his  own  ftrength  ;  and,  if  poflible,  to 
recover  liis  arithmetic  again. 

He  was  then  about  24  years  of  age  ;  and  confidering  the 
difficulties  the  poor  fellow  lay  under,  an  inclination  for  know¬ 
ledge  mull  needs  have  been  very  hrong  in  him.  He  was  then 
married,  and  at  fervice  :  he  had  little  time  to  fpare  :  he  had 
no  books,  and  had  no  money  to  get;  any  ;  but  he  was  refolved 
to  go  through  with  it,  and  accordingly  ufed  to  -work  more 
than  other  day-labourers,  by  Which  means  he  got  fome  little 
matter  added  to  his  pay.  This  overplus  was'  at  his  own  diipo- 
fal ;  and  with  this  he  bought  firlh  a  book  of  vulgar  arithmetic, 
then  one  of  decimal,  and  a  third  of  meafuring  land:  all 
which,  by  degrees,  he  made  himfelf  a  tolerable  mailer  of,  in 
thofe  hours  he  could  deal  trorn  deep,  after  the  labours  of  the 
day.  He  had,  it  feems,  one  dear  friend,  who  joined  with  him 
in  this  literary  purfuit ;  and  with  whom  he  ufed  to  talk  and 
read,  when  they  could  deal  a  little  time  for  it.  This  friend 
had  been  in  a  fervice  at  London  for  two  or  three  years,  and 
had  an  inclination  to  books,  as  well  as  Stephen  Duck.  He 
had  purchafed  fome,  and  brought  them  down  with  him  into 
the  country ;  and  Stephen  had  always  the  ufe  of  his  little  li¬ 
brary,  which  in  time  was  increafed  to  two  or  three  dozen  of 
books. 

With  thefe  helps  Stephen  grew  fometliing  of  a  poet,  and 
fomethfng  of  aphilofopher.  He  had  from  his  infancy  a  cad  in 
his  mind  towards  poetry,  as  appeared  from  feveral  little  circum- 
itances  ;  but  wliat  gave  him  a  higher  tade  of  it,  than  he  had 
been  ufed  to,  was  Milton’s  “  Paradife  Loll.”  This  lie  read 
over  twice  or  thrice  with  a  dictionary,  before  lie  could  under¬ 
hand  the  language  of  it  thoroughly  ;  and  this,  with  a  fort  of 
Englifh  grammar  he  had,  is  faid  to  have  been  of  the  greated 
life  to  him.  It  was  his  friend  that  helped  him  to  the  “  Spec¬ 
tators  which,  as  he  himfelf  owned,  improved  his  under- 
handing  more  than  any  thing.  The  copies  of  verfes,  fcattered 
in  thofe  pieces,  helped  on  his  natural  bent  that  way  ;  and  made 
him  willing  to  try  whether  he  could  not  do  fomething  like 
them.  He  fometimes  turned  his  own  thoughts  into  verfe, 
while  he  was  at  work;  and  at  lad  began  to  venture  thofe 
thoughts  a  little  upon  paper.  The  tiling  took  air  ;  and  Ste¬ 
phen,  who  had  before  the  name  of  a  fcholar  among  the  country 
people,  was  faid  now  to  be  able  to  write  verfes  too.  This  was 
mentioned  accidentally,  about  the  year  f  7 2 y ,  before  a  gentle¬ 
man  of  Oxford,  who  fent  for  Stephen,  and,  after  fome  talk 
with  him,  deiired  him  to  write  him  a  letter  in  verfe.  He  did 
fo  ;  and  that  letter  is  the  epidle  which  dands  the  lad  in  his 
poems,  though  the  lird  whole  copy  of  verfes  that  ever  he 
wrote. 

By  thefe  attempts,  one  after  another,  he  became  known  to 
the  clergymen  in  the  neighbourhood;  who,  upon  examining 
him,  found  that  he  had  a  great  deal  of  merit,  made  him  fome 
prefents,  and  encouraged  him  to  go  on.  At  length,  fome  of 
his  elfays  falling  into  the  hands  of  a  lady  of  quality,  who  at¬ 
tended  on  the  late  Queen  Caroline,  he  became  known  to  her 
majedy,  who  took  him  under  her  protection,  and  fettled  on 
him  a  yearly  penfion  of  about  30I.  This  Duck  very  grate¬ 
fully  acknowledges,  in  the  dedication  of  his  “  Poems”  to  the 
Queen. 

Duck  was  afterwards  admitted  into  orders,  and  preferred  to 
the  living  of  Byiieet  in  Surrey.  He  had  taken  fome  pains  to 
mader  the  Latin  tongue.  At  Byfleet  he  continued  for  many 
years  to  make  poems  and  fermons,  and  was  mightily  followed 
by  the  people  as  a  preacher  ;  till,  falling  at  length  into  a  low- 
fpirited  melancholy  way,  he  flung  himfelf  into  the  Thames 


from  a  bridge  near  Reading,  and  was  drowned.  This  unhappy 
accident,  for  he  was  perfectly  lunatic,  befel  him  fome  tim*e  in 
June  1756. 

DUCKING,  plunging  in  water,  a  diverfion  anciently  prac- 
tiled  among  the  Goths  by  way  of  exercife  ;  but  among  the 
Celtae,  Franks,  and  ancient  Germans,  it  was  a  fort  of  punilh- 
ment  for  perfons  of  icandalous  lives.  At  Marfeilles  and  Bour¬ 
bon  their  men  and  women  of  fcandalous  life  are  condemned  to 
the  cale,  as  they  call  it;  that  is,  to  be-fhut  up  naked  to  the 
ffiift  in  an  iron  cage  faftened  to  the  yard  of  a  fliallop,  and 
ducked  feveral  times  in  the  river.  The  fame  was  formerly 
done  at  Tliouloufe  to  blafphemers. 

D  ucking,  a  fort  of  marine punilhment,  ufually  performed 
as  follows  :  The  criminal  is  placed  allride  of  a  fhort  thick  bat¬ 
ten,  faftened  to  the  end  of  a  rope,  which  palfes  through  a 
block  banging  at  one  of  the  yard-arms.  Thus  fixed,  lie  is 
hoifted  fuddenly  up  to  the  yard,  and  the  rope  being:  ftackened 
at  once,  he  is  plunged  into  the  fea.  This  chaftiftment  is  re¬ 
peated  feveral  times,  conformable  to  the  fentence  pronounced 
and  nature  of  the  culprit’s  offence.  This  mode  of  punilhment 
was  chiefly  in  ufe  among  the  French. 

Ducking  is  alfo  a  penalty  which  veteran  failors  pretend  to 
infliCt  on  thofe  who,  for  the  iirft  time,  pafs  the  tropic  of  Can¬ 
cer,  the  equator,  or  the  llraits  of  Gibraltar,  in  confequence 
of  their  refufal  or  incapacity  to  pay  the  ui’ual  fine  levied  on  this 
occafion. 

Duckin G-Stool.  See  Castigatory.  » 

DUCKUP,  at  fea,  is  a  term  ufed  by  the  fteer’s-man,  when 
the  rhaiii-fail,  fore- fail,  or  fprit-fail,  hinders  his  feeing  to  fteer 
by  a  land-mark  :  upon  which  he  calls  out,  Duchip  the  clew¬ 
lines  of  thefe  fails  ;  that  is,  hale  the  fails  oat  of  the  way- 
Alfo  when  a  fhot  is  made  by  a  chace-piece,  if  the  clew  of  tlie 
fprit-fail  hinders  the  fight,  they  call  out,  Duchip ,  &c. 

DUCT,  in  general,  denotes  any  tube  or  canal.  It  is  a  term 
much  ufed  by  anatomifts. 

DUCTILITY,  in  phyfics,  a  property  poffeffed  by  certain 
folid  bodies,  which  confifts  in  their  yieldi-ng'to  percuffion  or 
preffure,  and  in  receiving  different  forms  without  breaking. 
Some  bodies  are  duCtile  both  when  they  are  hot  and  when  they 
are  cold,  and  in  all  circumflances.  Such  are  metals,  particu¬ 
larly  gold  and  filver.  Other  bodies  are  duCtile  only  when 
heated  to  a  fufficient  degree  ;  fuch  as  wax,  and  other  lubflances 
of  that  kind,  and  glafs.  Other  bodies,  particularly  fome 
kinds  of  iron,  called  by  the  workmen  red  fhort,  brals,  and 
fome  other  metallic  mixtures,  are  duCtile  only  when  cold,  and 
brittle  when  hot.  The  degrees  of  beat  requiiite  to  produce 
ductility  in  bodies  of  the  firlt  kind,  vary  according  to  their  diff 
ferent  natures.  In  general,  the  heat  of  the  body  muft  be  fuch 
as  is  fufficient  to  reduce  it  to  a  middle  (late  betwixt  folidity  and 
perfeCt  fufion.  As  wax,  for  inftance,  is  fufible  with  a  very 
fmall  heat,  it  may  be  rendered  duCtile  by  a  itill  fmaller  one  ; 
and  glafs,  which  requires  a  moll  violent  heat  for  its  perfect  fu¬ 
fion,  cannot  acquire  its  greateft  ductility  until  it  is  made  per¬ 
fectly  red-hot,  and  almoit  ready  to  fufe.  Laltly,  fome  bodies 
are  made  duCtile  by  the  abforption  of  a  fluid.  Such  are  cer-. 
tain  earths,  particularly  clay.  When  thefe  earths  have  ab- 
forbed  a  fufficient  quantity  of  water  to  bring  them  into  a  middle 
Hate  betwixt  folidity  and  fluidity,  that  is,  to  the  confidence  of  a 
confiderably  firm  palte,  they  have  then  acquired  their  greateft 
duCtility.  Water  has  precifely  the  fame  effeCt  upon  them 
in  this  refpeCt  that  fire  has  upon  the  bodies  above  men¬ 
tioned. 

DUDLEY  (Edmund),  an  eminent  lawyer  and  able  ftatefi. 
man  in  the  reign  of  Henry  VII.  who  with  Sir  Richard  Emp. 
fon,  another  lawyer  of  the  fame  complexion,  affilted  in  filling 
that  rapacious  monarch’s  coffers  by  arbitrary  profecutions  of 
the  people  on  old  penal  ltaLftes.  They  were  beheaded  o»  the 
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acccfikm  of  Henry  VIII.  to  pacify  the  clamours  of  the  people 
for  juftice. 

D  udley  (John),  duke  of  Northumberland,  fon  of  the 
above,  a  ftatelman  ;  memorable  in  the  Englifh  hiltory  for  his 
tinfuccefsful  attempt  to  place  the  crown  on  the  head  of  his 
daughter-in-law,  lady  Jane  Grey,  who  fell  a  vi&im  to  his  am¬ 
bition  ;  was  born  in  1502,  and  beheaded  in  1553-  See  (Hf- 
40ry  of)  England.  Ambrofe,  his  eldeft  fon,  was  a  brave  gene¬ 
ral  and  able  Itatefman  under  queen  Elizabeth  ;  and  received  the 
appellation  of  the  good  earl  of  Warwick.  Henry,  the  duke’s 
fecond  fon,  was  killed  at  the  fiege  of  St.  Quintin.  Robert, 
the  third  fon,  a  man  of  bad  character,  was  created  earl  of  Lci- 
cefter  ;  and  was  one  of  queen  Elizabeth’s  favourites.  His 
fourth  fon  was  the  unfortunate  lord  Guildford  Dudley,  wliofe 
only  crime  was  his  being  the  hufband  of  lady  Jane  Grey,  for 
which  lie  was  beheaded  in  1554. 

Dudley  (Sir  Robert),  as  he  was  called  in  England,  and, 
*s  he  was  fly  led  abroad,  earl  of  'IVaiwhk  and  duke  of  Nor- 
than  herla.nd ,  was  the  fon  of  Robert  above  mentioned,  by  the 
lady  Douglas  Sheffield;  and  was  born  at  Sheen  in  Surry  in 
*  573>  "  here  he  was  carefully  concealed,  to  prevent  the  queen's 
knowledge  of  the  earl’s  engagements  with  his  mother.  He 
{tudied  at  Oxford;  when  his  father  dying,  left  him  the  bulk 
of  his  eftate.  He  was  at  this  time  one  of  the  fined  gentle¬ 
men  in  England  ;  and  having  a  particular  turn  to  navigation, 
fitted  out  a  brail  fquadron  at  his  own  expence,  with  which  he 
failed  to  the  liver  Oroonoque,  and  took  and  deftroyed  nine  fail 
of  Spanifh  (hips.  In  1^9,  he  attended  the  earl  of  Effex,  and 
the  lord  high  admiral  of  England,  in  their  expedition  againft 
the  Spaniaids  ;  when,  for  his  gallant  behaviour  at  the  taking 
of  Cadiz,  he  received  the  honour  of  knighthood.  He  now 
endeavoured  to  prove  the  legitimacy  of  his  birth,  in  order  to 
beintitled  to  his  hereditary  honours.  But  being  overpowered 
by  the  interell  of  the  countefs  dowager  of  Leicefter,  he  ap¬ 
plied  for  a  licenfe  to  travel ;  and,  being  well  received  at  the 
court  of  Florence,  refolved  to  continue  there,  notwitliftanding 
his  receiving  a  letter  of  recall ;  on  which  his  whole  cilate  was 
feized  by  king  James  I.  and  veiled  in  the  crown.  He  difeo- 
vered  at  the  court  of  Cofmo  II.  great  duke  of  Tufcany,  thofe 
great  abilities  for  which  he  had  been  admired  in  England,  and 
was  at  length  made  chamberlain  to  his  lerene  highnefs’s  con- 
fort.  He  there  contrived  feveral  methods  of  improving  {hip¬ 
ping  ;  introduced  new  manufactures  ;  and  by  other  fervices 
obtained  fo  high  a  reputation,  that  at  the  defire  of  the  arch- 
duchefs,  the  emperor  Ferdinand,  in  1620,  created  him  a  duke 
of  the  holy  Roman  empire.  Fie  afterwards  drained  a  vaft  traCt 
of  morafs  between  Pifa  and  the  fea  ;  and  raifcd  Leghorn, 
which  was  then  a  mean,  pitiful  place,  into  a  large  and  beauti¬ 
ful  town,  improving  the  haven  by  a  mole,  which  rendered  it 
both  fafe  and  commodious  ;  and  having  engaged  his  highnefs 
to  declare  it  a  free  port,  he,  by  his  influence  and  correfpoud- 
ence,  drew  many  Englifh  merchants  to  fettle  and  fet  up  hordes 
there,  which  was  of  very  great  fervice  to  his  native  country, 
as  well  as  to  the  Spaniards.  He  was  alfo  the  patron  of  learned 
men,  and  held  a  high  place  himfeif  in  the  republic  of  letters. 
H  is  molt  celebrated  work  is  his  Del  Arcano  del  Mare,  in  two 
volumes,  folio. 

DUEL,  a  Angle  combat,  at  a  time  and 'place  appointed,  in 
eonfequence  of  a  challenge.  This  cullom  came  originally 
from  the  northern  nations,  among  whom  it  was  ufiial  to  decide 
all  their  controvcrlics  by  arms.  Both  the  accufer  and  accufed 
gave  pledges  to  the  judge;:  on  their  refpedtive  behalf ;  and  the 
cullom  prevailed  io  far  amongft  the  Germans,  Danes,  and 
Franks,  that  none  were  excufed  from  it  but  women,  lick  peo¬ 
ple,  ciipples,  and  fuch  as  were  under  21  years  of  age  or  above 
bo.  Even  ecclefia  flics,  priefls,  and  monks,  were  obliged  to 
find  champions  to  fight  in  their  Head.  The  purvilhment  of  the 
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vanqtiiflied  was  either  death,  by  hanging  or  beheading  ;  or, 
mutilation  of  members,  according  to  the  circumftances  of  the 
cafe.  Duels  were  at  firft  admitted  not  only  on  criminal  occa- 
fions,  but  on  fome  civil  ones  for  the  maintenance  of  rights  to 
eflates,  and  the  like :  in  latter  times,  however,  before  they 
were  entirely  abolifhed,  they  were  reflrained  to  thefe  four 
cafes.  1.  That  the  crime  fliould  he  capital.  2.  That  it 
fhould  be  certain  the  crime  was  perpetrated.  3.  The  accufed 
mull  by  common  fame  be  fuppoied  guilty.  And,  4.  Xhe  mat¬ 
ter  not  capable  of  proof  by  witneflcs. 

Duel,  at  prefent,  is  ufed  for  finglc  combat  on  fome  private 
quarrel;  and  mufl  be  premtditated,  otherwife  it  is  called  a  ren~ 
counter.  Ifaperfon  is  killed  in  a  duel,  both  the  principals  and 
feconds  are  guilty,  whether  the  feconds  engage  or  not.  It  is 
alfo  a  very  high  offence  to  challenge  apeifon  either  by  word  or 
letter,  or  to  be  the  m  ffenger  of  a  challenge  See  Law.  The 
general  practice  of  duelling,  in  this  lail  fenfe,  took  its  rife  in 
the  year  1527,  at  the  breaking  up  of  a  treaty  between  the 
emperor  Charles  V.  and  Francis  I.  The  former  defired 
Francis’s  herald  to  acquaint  his  fovereign,  that  he  would 
henceforth  confider  him  not  only  as  a  bafe  violator  of  public 
faith,  but  as  a  (hanger  to  the  honour  and  integrity  becoming 
a  gentleman.  Francis,  too  high-fpirited  to  bear  fuch  an  im¬ 
putation,  had  recourfe  to  an  uncommon  expedient  to  vindicate 
his  eharadler.  He  inflantly  fent  back  the  herald  with  a  cartel 
of  defiance,  in  which  he  gave  the  emperor  the  lie  in  form, 
challenged  him  to  fingle  combat,  requiring  him  to  name  the 
time  and  place  of  the  encounter,  and  the  weapons  with  which 
hechofe  to  fight.  Charles,  as  he  was  not  inferior  to  his  rival 
in  fpirit  or  bravery,  readily  accepted  the  challenge ;  but  after 
feveral  meffagta  concerning  the  arrangement  of  all  the  circunr- 
llances  relative  to  the  combat,  accompanied  with  mutual  re¬ 
proaches  bordering  on  the  mod  indecent  feurrility,  all  thoughts 
of  this  duel,  more  becoming  the  heroes  of  romance  than  the 
two  greateil  monarchs  of  their  age,  Were  entirely  1  nd  afide. 

The  example  of  two  perfonages  fo  illuftrious,  drew  fuch 
general  attention,  and  carried  with  it  fo  much  authority,  that 
it  had  confiderable  influence  in  introducing  an  important 
change  in  manners  all  over  Europe.  Duels,  as  has  already  beea 
obferved,  had  been  long  permitted  by  the  laws  of  all  the  Eu¬ 
ropean  nations;  and,  forming  a  part  of  their jurifprudence, 
were  authorifed  by  the  magiftrate  on  many  occafions,  as  the 
nroft  proper  method  of  terminating  queflions  with  regard  to 
property,  or  of  deciding'in  thofe  which  regarded  crimes.  But 
Angle  combats  being  coofidered  as  folemn  appeals  to  the  or.inf- 
fcience  and  juflice  of  the  Supreme  Being,  they  were  allowed 
only  in  public  caufes,  according-  to  the  prefeription  of  law, 
and  carried  on  in  a  judicial  form.  Men  accuftomed  to  this 
manner  of  decifion  in  courts  of  juftice,  were  naturally  led  to 
apply  it  to  perfonaland  private  quarrels.  Duels,  which  at  firft 
could  be  appointed  by  tbe  civil  judge  alone,  were  fought 
without  the  interpofition  of  his  authority,  and  in  cafes  to 
which  the  laws  did  not  extend.  The  tranfadlion  between 
Charles  and  Francis-  flrongly  countenanced  this  practice.  Upon 
every  affront  or  injury  which  feemed  to  touch  his  honour,  a 
gentleman  thought  himfeif  entitled  to  draw  his  fword,  and  to 
call  on  his  adverfafy  to  mrike  reparation.  Such  an  opinion, 
introduced  among  men  of  fierce  courage,  of  high  fpirit,  and 
of  rude  manners,  where  offence  was  often  given,  and  revenge 
was  always  prompt,  produced  moll  fatal  confequenccs.  Much 
of  the  heft  blood  in  chrmentlom  was  fired  ;  many  uleful  lives 
were  loft  ;  and,  at  fome  periods,  war  itfelf  hath  hardly  been 
more  deftruftive  than  thefe  contefts  of  honour.  So  powerful, 
however,  is  the  dominion  of  falfhion,  that  neither  the  terror  of 
penal  laws,  nor  reverence  for  religion,  have  been  able  entire!) 
to  abolifh  a  practice  unknown  among  the  ancients,  and  not 
juitifiable  by  any  principle  of  reafow  ;  though  at  the  fame  tiiuf 
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we  mud  afcribe  to  it,  in  fome  degree,  the  extraordinary  gentle- 
ntfs  and  complaifance  of  modern  manners,  and  that  rd'pedtful 
attention  of  one  man  to  another,  which  at  prefent  render  the 
focial  intercourfes  of  life  far  more  agreeable  and  decent  than 
among  the  mod  civilized  nations  of  antiquity. 

Public  opinion  is  not  eafily  controlled  by  civil  indentions  ; 
for  which  reafon  it  may  be  quedioned  whether  any  regulations 
can  be  contrived  of  fufficient  force  to  fupprefs  or  change  the 
rule  of  honour  which  digmatizes  all  fcruples  about  duelling 
with  the  reproach  of  cowardice.  The  inadequate  redrefs 
which  the  law  of  the  land  affords  for  thofe  injuries  which  chiefly 
affect  a  man  in  his  fenfibility  and  reputation,  tempts  many  to 
redrefs  themfelves  :  and  profecutions  for  fuch  offences,  bv  the 
trifling  damages  that  are  recovered,  ferve  only  to  make  the 
fufFerer  ridiculous.  For  this,  however,  more  ought  to  be 
found.  Perhaps  for  the  army,  where  the  point  of  honour  is 
cultivated  with  exquifite  attention  and  refinement,  there  might 
be  fcllablifhed  a  Court  of  Honour,  with  a  power  of  awarding 
thofe  fubmifiions  and  acknowledgments  which  it  is  generally 
the  objeft  of  a  challenge  to  obtain  ;  and  it  might  grow  into  a 
faihion  with  per  fobs  of  lank  of  all  profeffions  to  refer  then- 
quarrels  to  'the  fame  tribunal. 

In  faff,  as  the  law  now-  dands,  duelling  can  feldom  be  over¬ 
taken  by  legal  punishment.'  The  challenge,  appointment,  and 
other  previous  circumltanccs,  which  indicate  the  intention 
with  which  the  combatants  met,  being  fuppreffed,  nothing 
appears  to  a  court  of  jullice  but  the  actual  rencounter;  and  if 
a  perfon  be  flain  when  affually  fighting  with  his  adverfary,  the 
law  deems  his  death  nothing-  more  than  man  daughter. 

DUERO,  or  Duro,  a  large  river,  which,  riling  in  Old 
Cadile  in, Spain,  runs  from  eail  to  weft,  erodes  the  province  of 
Leon,  and  after  dividing  Portugal  from  Spain  by  a  foutherly 
courfe,  turns  wedward,  croffes  Portugal,  and  falls  into  the 
Atlantic  Ocean  at  Porto  Port. 

DUGDALE  (Sir  William),  an  eminent  Englifh  hiflorian, 
antiquarian,  and  herald,  born  in  WanvicMiire  in  J&05.  He 
was  introduced  into  the  herald’s  office  by  Sir  Chridopher 
Hatton  ;  and  afeended  gradually  through  all  the  degrees, 
until  he  became  garter  principal  king  at  arms.  His  chief 
work  is  the  MonaJHconAnglicanum ,  in  three  vols.  folio;  con¬ 
taining  the  charters  and  deferiptions  of  all  the  Englifh  mo- 
uaderies,  adorned  with  engravings  :  in  the  former  part  of 
which  work  he  was  affided  by  Mr.  Roger  DedfwortL.  Nor 
are.  his  Antiquities  of  Warwickfliire  lefs  elteemed.  Pie  wrote 
likevvife,  itniong  other  things  of  lefs  note,  the  Hidory  of  St. 
'PauPs  Cathedral  ;  a  Hidory  of  Embanking  and  Draining  ;  a 
Baronage  of  England ;.  and  completed  the  fecond  volume  of 
Sir  Henry  Spelman’s  Councils,  with  a  fecond  part  of  his 
GloiTary.  Pie  died  in  i6S6.  His  fon,  Sir  John,  was  Norroy 
king  at  arms,  and  publifhed-a  Catalogue  of  Engliffi  Nobility. 
Plis  daughter,  Elizabeth.,  married  the  famous  Elias  Afnmole. 

DU1LLIA  lex,  was  enafted  by  M.  Duillius,  a  tribune,  in- 
the  year  of  Rome  304.  It  made  it  a  capital  crime  to  leave  the 
Roman  people  without  its  tribunes,  or  to  create  any  new  ma- 
giftrate  without  a  fufficient  caule.  Another  in  392,  to  regu¬ 
late  what  filtered  ought  to  be  paid  for  money  lent. 

DUILLIUS  nepos  (C.),  a  Roman  conful,  the  fird  who- 
obtained  a  victory  over  the  naval  pdWer  of  Carthage  in  the  year 
of  Rome  492.  He  took  fifty  of  tlie  enemy’s  fiiips,  and  was 
honoured  with  a  naval  triumph,  the  fird  that  ever  appeared  at 
Rome.  The  fenatc  rewarded  his  vfflour  by  permitting  him  to 
have  mufic  playing  and  torches  lighted  at  the  public  expence 
every  day  while  he  was  at  fupper.  There  were  fome  medals 
firuck  in  commemoration  of  this  viftory ;  and  there  exifts  a- 
eolumn  at  Rome  which  was  erected  on  the  occaiion. 

DUKE,  Dux,  a  fovereign  prince,- without  the- title  or 
quality  of  king.  Such  are  the  Duke  of  Lorrain,  of  lioldein, 


Savoy,  of  Parma,  &c,  The  word  is  borrowed  from  tbs 
modern  Greeks,  who  call  doucas  what  the  Latins  call  duxv 
There  are  alfo  two  fovereigris  who  bear  the  title  of  grand-duke  y 
as  the  grand-duke  of  Tufcany,  and  the  grand  duke  of  Muf- 
covy,  now  called  the  czar  or  emperor  of  Ruffia.  The  title  of' 
great  duke  belongs  to  the  apparent  heir  of  Ruffia  ;  and  the  title 
of  arch-duke  is  given  to  all  the  fons  of  the  lioufe  of  Auitria,  as. 
alfo  that  of  arch-duchefs  to  all  the  daughters. 

Duke,  Dux,  is  alfo  a  title  of  honour  or  nobility,  the  next 
below  princes.  The  dukedom,  or  dignity  of  duke,  is  a  Roman 
dignity,  denominated  a  ducendo,  “  leading”  or  “  command¬ 
ing.”  Accordingly  the  fird  dukes,  duces ,  were  the  duRorer 
exercittium,  “  commanders  of  armies.”  '  Under  the  late  em¬ 
perors,  the  governors  of  provinces  in  war  time  were  intitled 
duces.  In  after  times  the  fame  denomination  was  alfo  given  to 
the  governors  of  provinces  in  time  of  peace.  The  fird  governor 
under  the  name  of  duke,  was  a  duke  of  the  Mareliia  Rliaetica, 
or  Grifons,  whereof  mention  is  made  in  Cafiiodorus  ;  and 
there  were  afterwards  thirteen  dukes  in  the  eadern  empire,  and: 
twelve  in  the  wedern.  The  Goths  and  Vandals,  upon  their 
over-running  the  provinces  of  the  wedern  empire,  abolifhed  the- 
Roman  dignities  wherever  they  fettled.  But  the  Franks,  See. 
to  pleafe  the  Gauls,  who  had  long  been  ufed  to  that  form  of 
government,  made  it  a  point  of  polities  not  to  change  anr  / 
thing  therein  and  accordingly  they  divided  all  Gaul  int©- 
duchies  and  counties and  gave  the  names  fometimes  of  dukes* 
and  fometimes  of  counts-,,  comites,  to  the  governors  thereof. 

In  England,  during  the  time  of  the  Saxons,  Camden  obferves* 
that  the  officers  and  commanders  of  armies  were  called  dukes, 
duces,  alter  the  ancient  Roman  manner,  without  any  addition. 
After  the  Conqueror  came  in,  the  title  lay  dormant  till  the 
reign  of  Edward  III.  who  'created  his  fon  Edward,  fiilt  called 
the  Black  Prince,  duke  of  Cornwall  ;  which  hath  ever  firice 
been  the  peculiar  inheritance  of  the  king’s  eldeft  fon  during 
the  life  of  his  father;  fo  that  he  is  dux  nctus ,  non  -creatus. 
After  whom  there  were  more  made,  in  fuch  manner  as  that 
their  titles  defeended  to  their  poilerity.  They  were  created 
with  much  folemnity,  per  cinRuram  'gladii,  cappeque,  id  circuit 
aurei  in  capita  impofitionem.  However,  in  the  reign  of  Queen 
Elizabeth,  A.  1).  1572,  the  whole  order  became  utterly  ex- 
tinft  ;  but  it  was  revived  about  50  years  afterwards  by  her  fuc- 
oefi’or,  in  the  perfon  of  George  Villiers  duke  of  Buckingliam*. 

Thougfi  the  French  retained  the  names  and  form  of  the 
ducal  government,  yet  under  their  fecond  race  of  kings  there 
were  fcarcely  any  dukes :  but  all  the  great  lords  were  called 
counts ,  peers,  or  barons ;  excepting,  however,  the  dukes  of 
Burgundy  and  Aquitain  ;  and  the  duke  of  France,  which 
was  a  dignity  Hugh  Capet  himftif  held,  correfponding  to 
the  modern  dignity  of  maire  de  palais,  or  the  king’s  lieu¬ 
tenant.  By  the  weaknefs  of  the  kings,  the  dukes  or  governors 
fometimes  made  themfelves  fovereigns  of  the  provinces  trailed 
to  their  adminiilration.  This  change  happened  chiefly  about 
the- time  of  Hugh  Capet;  when  the  great  lords  began  to  dif- 
member  the  kingdom,  fo  that  that  prince  found  mere  com¬ 
petitors  among  them  than  fubjerits.  ,  It  was  even  with  a  great 
deal  of  difficulty  they  could  be  brought  to  own  him  their  fu- 
perior,  or  to  hold  of  him  by  faith  and  homage.  By  degrees* 
what  with  force,  and  what  by  marriages,  thele  provinces,  both 
duchies  and  counties,  which  had  been  rent  from  the  crown* 
were  again  united  to  it.  But  the  title  duke  was  no  longer 
given  to  the  governors  of  provinces.  From  that  time  duke 
became  a  mere  title  of  dignity,  annexed  to  a  perfon  and  his 
heirs  male,  without  giving  him  any  domain,  territory,  orju- 
rifdidion  over  the  place  whereof  he  was  duke.  All  the  advan¬ 
tages  thereof  now  confift  in  the  name,  and  the  precedence  it  gives. 

The  dukes  of  our  days  retain  nothing  of  their  ancient  fplen-. 
dour  but  the  coronet  an  their  efcutcheon,  which  is  the  only 
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mark  of  their  departed  fovereignty.  They  are  created  by  pa¬ 
tent,  cincture  of  the  iword,  mantle  of  ltatc,  impofition  of  a 
cape,  and  coronet  of  gold  on  the  head,  and  a  verge  of  gold  in 
their  hand.  The  deleft  foils  of  dukes  are  by  the  courtefy  of 
England  ftyled  marquiffes,  though  they  are  ufually  diftitiguiflied 
by  their  father’s  fecond  title,,  whether  it  be  that  of  marquis  or 
earl  ;  and  the  younger  fons  lords,  with  the  addition  of  their 
chriftian  name,  as  Lord  James,  Lord  Thomas,  &c.  and  they 
take  place  of  vifeounts,  though  not  fo  privileged  by  the  laws 
of  the  land.  A  duke  has  the  title  of grace  ;  and  being  written  to, 
he  is  ftyled,  in  the  herald’s  language,  nwjl  high ,  potent,  and 
nolle  prince.  Dukes  of  the  blood-roy  al  are  ftyled  1  nojl  high, 
viojl  mighty,  and  illujlrious  princes. 

Duke,  among  Hebrew  grammarians,  is  an  appellation  given 
to  a  fpecies  of  accents  anfwering  to  our  comma.  See  Accent. 

-  Duke -Dulse,  a  quality  given  in  Spain  to  a  grandee  of  the 
houfc  of  Sylva,  on  account  of  his  having  fever  at  duchies  from 
the  uniting  of  two  confiderable  houfes  in  his  perfon.  Don 
lloderigo  de  Sy  lva,  eldeft  fon  of  Dorr  Ruy  Gomez  Sylva, 
and  heir  of  his  duchies  and  principalities,  married  the  eldeft 
daughter  of  the  Duke  de  l’lnfancado  ;  in  virtue  of  which  mar¬ 
riage,  the  prefent  Duke  de  Paftrana,  who  is  defeended  there¬ 
from,  and  ;s  grandfon  of  Don  Rodcrigo  de  Sylva,  has  added 
to  his  other  great  titles  that  of  duke-duke,  to  diftinguifh  him- 
felf  from  the  other  dukes  ;  fome  whereof  may  enjoy  feveral 
duchies,  but  none  fo  .confiderable  ones,  nor  the  titles  of  fuch 
eminen.t  families. 

DULCIFYING,  in  chemiftry,  is  the  fweetening  anyr  matter 
impregnated  with  (alts,  by  frequently  wafhiug  it  in  pure  water. 

DULL,  in  the  manege.  The  marks  of  a  dull  horfe,  called 
by  the  French  marquis  de  ladre,  are  white  fpots  round  the  eye 
and  on  the  tip  of  the  nofe,  upon  any  general  colour  whatfo- 
tver.  Though  the  vulgar  take  thefe  fpots  for  figns  of  ftu- 
pidity,  it  is  certain  they  are  great  marks  of  the  goodnefs  of  a 
horfe  ;  and  the  horfes  th^t  have  them  are  very  fenfible  and 
quick  upon  the  fpur. 

DULLART  (Heiman),  a  Dutch  painter  and  poet.  He 
was  a  pupil  to  Rembrandt,  for  whofe  works  the  few  he  left 
are  often  miftaken.  He  died  in  1684. 

DUMBARTON.  See  Dunbarton. 

DUMBNESS,  the  privation  of  the  faculty  of  fpeech.  The 
moft  general,  and  frequently  the  foie  caufe  of  dumbnefs,  is 
the  want  of  the  fenfe  of  hearing  ;  language  being  originally 
acquired  by  imitating  articulate  founds.  From  this  fource  of 
intelligence,  deaf  people  are  entirely  excluded  :  they  cannot 
acquire  articulate  founds  by  the  ear :  unlefs,  therefore,  arti¬ 
culation  be  communicated  to  them  by  fome  other  medium, 
thefe  unhappy'  people  mull  for  ever  he  deprived  of  the  ufe  <?f 
language  ;  and  as  language  is  the  principal  fource  of  know¬ 
ledge,  whoever  has  the  misfortune  to  want  the  fenfe  of  hear¬ 
ing,  muft  remain  in  a  ftate  little  fuperior  to  that  of  the  brute 
creation.  Of  late  years,  however,  it  has  been  drown,  that 
although  deaf  people  cannot  learn  to  fpeak  or  j-ead  by  the 
direction Nof  tire  ear,  there  are  other  fources  of  imitation,  by 
which  the  fame  effect  may  be  produced.  The  organs  of  hear¬ 
ing  and  of  fpeech  have  little  or  no  connection.  Perfons  de¬ 
prived  of  the  former  generally'-  poffefs  the  latter  in  fuch  per¬ 
fection,  that  nothing  further  is  neceffary,  in  order  to  make 
them  articulate,  than  to  teach  them  how  to  ufe  thefe  organs. 
This  indeed  is  no  eafy  talk  ;  but  the  regular  feminaries  kept 
near  the  metropolis,  by  Mr.  Braidwood  and  Mr.  Telfair,  in 
which  the  intlnidtion  of  deaf  and  dumb  perfons  is  fuccefsfully 
conducted,  Ihow  that  it  is  certainly  practicable.  The  former 
began  with  a  fingle  pupil  in  1764;  and  lince  that  period  ha3 
taught  great  numbers  to  fpeak  fo  as  to  be  underftood,  to  read, 
to  write,  to  underftand  figures,  the  principles  of  religion  and- 
morality,  & c. 


The  firft  thing  attempted  in  the  practice  of  his  method  is, 
to  teach  the  pupil  to  pronounce  the  limple  founds  of  the 
vowels  and  confonants.  He  pronounces  the  found  of  the  letter 
a  very  (lowly,  pointing  out  the  figure  of  it  upon  paper  at 
the  fame  time;  and  makes  his  pupil  obferve  "the  motion  of  his 
mouth  and  throat.  He  then  puts  his  finger  into  the  pupil’s 
mouth,  depreffes  or  elevates  the  tongue,'  and  makes  him  keep 
the  parts  in  that  pofition  ;  then  he  lays  hold  of  the  outfide  of 
the  throat,  and  applies  fuch  a  kind  of  preffure  as  Ihall  indicate 
to  the  pupil  a  certain  neceffary  aClion  to  be  performed  by  the 
mufcles.  All  the  while  he  is  pronouncing  a,  the  pupil  is 
anxioufly  imitating  him,  but  at  firft  feems  not  to  underftand 
what  he  would  have  him  to  do.  In  this  manner  he  proceeds, 
till  the  pupil  has  learned  topronounce  the  founds  of  the  letters. 
He  goes  on  in  the  fame  manner  to  join  a  vowel  and  a  confonant, 
till  at  length  the  pupil  is  enabled  both  to  utter  diftinCI  words, 
and  to  read. 

The  pupils  inftructed  in  thefe  academies  are  taught  not  only., 
the  mere  pronunciation ,  hut  alfo  to  underftand  the  meaning  oi  what 
they  read.  Of  this  Mr.  Pennant  gives  a  remarkable  inllancc 
in  a  young  lady  of  about  13,  who  had  been  fome  time  under 
the  care  of  Mr.  Braidwood.  “  She  readily  apprehended  ( fays 
he)  all  I  faid,  and  returned  me  anfwers  with  the  utmoft  fa¬ 
cility.  She  read ;  fire  wrote  well.  Her  reading  was  not  byr. 
rote.  She  could  clothe  the  fame  thoughts  in  a  new  fet  of 
words,  and  never  vary  from  the  original  fenfe.  I  have  forgot 
the  book  (he  took  up,  or  the  fentences  (he  made  a  new  veriion . 
of :  but  the  effeft  was  as  follows : 

“  Original pajfage.  Lord  Bacon  has  divided  the  whole  of 
human  knowledge  into  hiftory,  poetry,  and  philofophy  ; 
which  are  inferred  to  the  three  powersof  the  mind,  memory, 
imagination,  and  i-eafon. 

“  Verjlon.  A  nobleman  has  parted  the  total  or  all  of  man’s 
ftudy  or  underftanding  into — An  account  of  the  life,  manners, 
religion  or  cuftoms  of  any  people  or  country  ;  vtrfe  or  metre  ; 
moral  or  natural  knowledge  :  which  are  pointed  to  the  three 
facilities  of  the  foul  or  fpirit ;  the  faculty  of  remembering  what 
is  paft,  thought  or  conception,  and  right  judgment.” 

A  new  and  different  method,  equally  laborious  and  fuc- 
cefsful,  we  underftand,  is  praCHfed  by  the  Abbc.de  l’Fpee  of 
Berlin,  who,  it  is  faid,  begins  his  inftrinftions  not  by  endea¬ 
vouring  to  form  the  organs  of  fpeech  to  articulate  founds,  but 
by  communicating  ideas  to  the  mind  by  means  of  figns  and 
characters  :  to  effect  this,  he  writes  the  names  of  tilings;  and, 
by  a  regular  fyftem  of  figns,  eftablifhes  a  connection  between 
thefe  words  and  the  ideas  to  be  excited  by  them.  After  he 
has  thus  furnifhed  his  pupils  with  ideas,  and  a  medium  ot  cosi- 
munication,  he  teaches  them  to  articulate  and  pronounce,  and 
renders  them  not  only  grammarians  but  logicians.  In  this 
manner  he  has  enabled  one  of  his  pupils  to  deliver  a  Latin 
oration  in  public,  and  another  to  defend  a  theft  s  againft  the 
objections  of  one  of  his  fellow-pupils  in  a  feholaftie  deputation  ;. 
in  which  the  arguments  ,  of  each  were  communicated  to  the 
other,  but  whether  bv  figns  or  in  writing,  is  not  faid  ;  for  it 
does  not  appear  that  the  Abbe  teaches  his  pupils  to  difeern 
what  is  fp  often,  by  obferving  the  motion  of  the  organs  of  fpeech, 
which  thofe  inftrufted  by  other  teachers  do  very  readily. 

There  is  perhaps  no  word,  fays  the  Abbe,  more  difficult  to 
explain  by  figns  than  the  verb  creiire,  “to  believe.”  To  do 
this,  he  writes- the  verb  with  its  fignifications  in  Lhe  following 
manner 

C  jfe  dis  oui  par  I'efpril,  Jr  penfe  que  oui. 

.  J  'Je  dis  oui  par  le  coeur,  J'adns  a  penfer  que  oui, 

Ji  „/  01s  .  ^  ^ar  ja  l0UCJ)e . 

ft  'ft  nr  von  pas  des  yeti x. 

After  teaching  thefe  four  fignifications,  which  he  does  h>. 
as  many  figns,  he  connects  them  with  the  verb,  aud  adds  atlitn  . 
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figns  to  expreTs  the  number,  perfon,  tenfe,  and  mood,  in 
which  it  is  ufed.  If  to  the  four  figns  correfponding  with  the 
lines  above  mentioned,  be  added  that  of  a  fubftantive,  the 
pupil  will  write  the  word  foi,  “  faith  but,  if  a  fign,  indi¬ 
cating  a  participle  ufed  fubflantively,  be  adjoined,  he  will 
exprtfs  la  croyance ,  “  belief ;”  to  make  him  write  creyable, 
“  credible,”  the  four  figns  of  the  verb  mud  be  accompanied 
with  one  that  indicates  an  adjective  terminating  in  aWe  ;  all 
thefe  figns  are  rapidly  made,  and  may  be  immediately  compre¬ 
hended. 

M.  Linguet,  a  member  of  the  R oval  Academy,  having 
averted  that  perfons  thus  in  drafted  could  be  confidered  as  little 
more  than  automata,  the  Abbe  invited  him  to  be  prefent  at 
his  leflbns,  and  exprefied  Iris  aftonilhment  that  M.  Linguet 
(hould  be  fo  prejudiced  in  fat  our  of  the  medium  by  which  he 
had  received  the  Brit  rudiments  of  knowledge,  as  to  conclude 
that  they  could  not  be  imparted  by  any  other:  defiring  him, 
at  the  fame  time,  to  refleft,  that  the  connection  between  ideas 
and  the  articulate  founds,  by  which  they  are  excited  in  the 
mind,  is  not  lefs  arbitrary  than  that  between  thefe  ideas  and 
the  written  charafters  which  are  made  to  lcprefent  them  to  the 
eye.  M.  Lmguet  complied  with  the  invitation  $  and  the 
Abbe  having  dtfired  him  to  fix  on  fome  abllraft  term  which  he 
would  by  figns  communicate  to  his  pupils,  he  chofe  the  word 
vnintelligibility ;  which,  to  his  aftoniihment,  was  almoft  in- 
fiantly  written  by  one  of  them.  The  Abbe  informed  him, 
that  to  communicate  this  word  he  had  ufed  five  figns,  which, 
though  fcarcely  perceivable  to  him,  were  immediately  and 
diitinftly  apprehended  by  his  fcholars  •  the  fir  ft  of  thefe  figns 
indicated  an  internal  aftion  ;  the  fecond  repreiented  the  aft  of 
a  mind  that  reads  internally,  or,  in  o’ her  words,  comprehends 
what  is  propofed  to  it  ;  a  third  fignified  that  fuch  a  difpofition 
is  pofilble  ;  thefe,  taken  together,  form  the  word  inielligib'e  : 
a  fourth  lign  transforms  the  adjeftive  into  the  fubflantive  ;  ai  d 
a  fifth,  exprefling  negation,  completes  the  word  required.  M. 
Linguet  afterwards  propofed  this  queftion,  JVhal  do  youunder- 
flandby  mctaphyfical  ideas  ?  which  being  committed  to  writing, 
a  young  lady  immediately  anfwered  on  paper  in  the  following 
terms :  “  I  undeifland  the  ideas  of  things  which  are  inde¬ 
pendent  of  our  fenfes,  which  are  beyond  the  reach  of  our 
fenfes,  which  make  no  impreffion  on  our  fenfes,  which  cannot 
be  perceived  by  our  fenfes.”  On  reading  this,  we  cannot 
help  exclaiming  with  the  poet.  Labor  omnia  vincit  impro-'ots  !  a 
maxim  by  none  move  foicibly  illu  it  rated  than  by  the  Abbe  de 
l’Epee. 

Periodical  Dumbness.  In  the  German  Ephemerides  is  an 
account  of  an  innkeeper’s  fon  affefted  with  a  periodical 
dumbnefs,  which  had  continued  for  15  years.  The  lot’s  of 
fpeech  was  at  firft  inftantaneous,  and  continued  only  a  few 
minutes  :  but  the  duration  of  it  began  to  lengthen  every  day  ; 
fo  that  it  foon  amounted  to  half  an  hour,  two  hours,  three 
hours,  and  at  laft  to  23  hours,  yet  without  any  order.  At 
laPi  the  return  of  fpeech  kept  fo  conflant  and  regular  an  order, 
that,  for  14  years  together,  he  could  not  (peak  except  from 
noon,  during  the  fpace  of  one  entire  hour,  to  the  precile  mo¬ 
ment  of  one  o’clock.  Every  time  he  loft  his  fpeech,  he  felt  a 
fenfe  of  ■fometh-ing  fifing  from  his  ftomach  to  his  throat,  but 
in  other  refpefts  was  in  good  health.  Both  his  internal  and 
externa!  fenfes  alfo  continued  found  :  he  heard  always  perfeftly 
well,  and  anfwered  the  queftions  propofed  to  him  by  geftures  or 
in  writing.  The  account  ftates,  that  all  fufpicion  of  impofture 
was  removed  by  his  keeping  exaftly  the  fame  hour,  though  he 
had  no  accefs  to  any  inftruments  by  which  time  can  be  mea- 
fured. 

DUMFERMLINE,  a  borough  of  Scotland,  in  Fifefhire. 
It  is  a  confiderable  manufacturing  town,  and  has  a  good  trade 
in  linen  goods,  particularly  diapers.  It  is  remarkable  for  its 
royal  palace,  the  birth-place  of  Charles  I.  and  of  the  princefs 
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Elizabeth,  mother  of  the  princefs  Sophia,  great-great-grand* 
mother  of  his  prefent  Majefiy.  Adjoining  to  this  was  a  maerni- 
ficent  abbey,  part  of  the  remains  of  which  now  ferve  for  a 
parifh-church.  In  this  place  were  buried  Malcolm  and  his 
queen,  and  feveral  kings  of  Scotland.  It  is  15  miles  N.  W. 
of  Edinburgh.  Lon,  3.  27.  W.  Lat.  56.  5.  N. 

DUMFRIES  SHIRE,  a  county  of  Scotland,  bounded  on 
the  N.  by  the  {hires  of  Lanark  and  Peebles,  on  the  E.  by  thofe 
of  Selkirk  and  Roxburgh,  on  the  S.  by  Solway  Frith,  and  on 
the  W.  by  the  counties  of  Kirkcudbright  and  Ayr.  It  is  50 
miles  long,  and  its  greatefl  breadth  is  30.  See  A.nhandale 
and  Nith  sdalk. 

Dumfries,  the  capital  of  a  county  of  the  fame  name,  in 
Scotland,  feated  between  two  hills,  on  the  river  Nith.  It  is  a 
royal  borough,  and  a  regular -well  built  town.  -Dumfries  is 
eight  miles  N.  of  Solway  Frith,  and  30  W.  N„  W.  of  Car- 
lille.  Lon.  3.  29.  W.  Lat.  53.  12.  N. 

DUMONT  (Francis),  a  Frenchman  ;  compiler  of  a  ge¬ 
neral  colleftion  of  treaties  of  commerce,  alliance',  and  peace, 
between  the  powers  of  Europe.  This  colleftion,  with  Bar- 
beyrac’s,  containing  the  treaties  B.  C.  makes  16  vcls.  folio, 
very  ufeful  for  historical  writers.  Dumont  retired  to  Holland 
in  the  year  1  720.  The  time  of  his  death  cannot  with  any  cer¬ 
tainty  be  afoertained. 

DUMOSaE,  from  dumus,  abufh,  an  order  of  plants  in  the 
Fragm  nta  meihodi  natura  ls  of  Linnaeus,  containing  the  fol¬ 
lowing  genera,  viz.  Viburnum ,  T  hus,  Opulus,  Sambucus,  Ron- 
deled  a,  Hellenic:,  C  affine,  Ilex,  Lomax,  &c. 

DUN,  or  Burgh,  the  name  of  an  ancient  fpecies  of  build¬ 
ings,  ora  circular  form,  common  in  the  Orkney  and  Shetland 
iflar.ds,  the  Hebrides,  and  northern  parts  of  Scotland.  See 
I  late  78.  The  hitter  term  points  out  the  founders,  who  at  the 
fame  time  bellowed  on  them  their  natal  name  of  berg,  “  a  de¬ 
fence  or  caltle,”  a  Sueo  Gothic  word  ;  and  the  Highlanders 
univerfally  apply  to  thefe  places  the  Celtic  name  dun,  lignifying 
a  hill  de,endedby  a  tower,  which  plainly  points  out  their  ufe. 
They  are  confined  to  the  countries  once  fubjeft  to  the  crown  of 
Norway.  With  few  exceptions,  they  are  built  within  light  of 
the  fea,  and  one  or  more  within  fight  of  the  other  ;  fo  that  on 
a  fignal  by  fire,  by  flag,  or  by  trumpet,  they  could  give  no¬ 
tice  of  app  caching  danger,  and  yield  a  mutual  fuccour.  In 
the  Shetlan  and  Orkney  iflands,  they  are  moil  frequently 
called  tvart  o.  ■. wardhi/ls ,  which  {hows  that  they  were  garriioned. 
They  had  their  wardmadher,  or  watchman,  a  fort  of  Antinel, 
who  flood  on  the  top,  and  challenged  all  who  came  in  fight. 
The  gackman  was  an  officer  of  the  fame  kind,  who  not  only  was 
on  the  watch  againfl  furprife,  but  was  to  give  notice  if  he  faw 
any  {hips  in  diftrefs.  He  was  allowed  a  large  horn  cf  generous 
liquor,  which  he  had  always  by  him,  to  keep  up  his  fpirits. 
Along  the  Orkney  and  ^Shetland  (bores,  they  aim, oil  form  a 
chain  ;  and  by  that  means  not  only  kept  the  natives  in  fifl- 
jeftion,  but  were  fit  uated  com  modi oufly  for  covering  die 
landing  of  their  countrymen,  who  were  perpetually  roving  oa 
piratical  expeditions.  Thefe  towers  were  even  made  ufl  of  jj 
flate-prifons ;  for  we  learn  from  Torfeus,  that  after  Set  no 
had  fuvprifed  Paul,  count  of  Caithnefs,  he  carried  him  into 
Sutherland,  and  confined  him  there  in  a  Norwegian  tower. 
Out  of  our  own  kingdom,  no  buildings  fimikr  to  the'.e  are  to 
be  found,  except  in  Scandinavia.  On  the  mountain  Swalherg 
in  Norway  is  one;  the  Stir-bifkop,  at  Upfal  in.  Sweden,  is 
another;  and  at  Umfeborg,  in  the  fame  kingdom,  there  is  a 
third. 

Thefe  towers  vary' in  their  inner  flrufture  ;  but  externally 
are  univerfally  the  fame  ;  yet  fome  have  an  addition  of  Hrength 
on  the  outfide.  The  burgh  of  Culfwick  in  Shetiand,  not- 
withflanding  it  is  built  on  the  top  of  a  hill,  is  furrounded  with 
a  dry  ditch  13  feet  broad;  that  of  Snaburgh  in  Ur>t'l,  has 
both  a  wet  and  a  dry  ditch  ;  the  fir  A  cut,  with  great  labour, 
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Through  die  live  rock.  The  burgh  of  Moura  is  furrounded  by 
a  wall,  now  reduced  to  a  heap  of  (tones  ;  and  the  iniide  is  cy¬ 
lindrical,  not  taper,  as  ufual  with  others.  The  burgh  of 
Hogstter,  upon  an  ifle  in  a  loch  of  the  fame  name,  has  alfo  its 
addition  of  a  wall ;  a  peculiarity  in  a  caufeway,  to  join  it  to 
the  main  land,  and  a  fingular  internal  (trufture.  Numbers  of 
little  burghs,  with  fingle  cells,  are  fcattered  about  thcfc  Hands, 
in  the  neighbourhood  of  the  greater;  and  which  probably  were 
built  by  the  poorer  fort  of  people,  in  order  to  enjoy:  their 
protection.  A  multitude  of  places  in  theie  Hands  have  the 
addition  of  burgh  to  their  names,  notwithftanding  there  is  not 
a  veftige  of  a  tower  near  them  ;  the  materials  having  long  fince 
been  carried  away,  and  applied  to  various  ufes. 

DUNALD-MILL-HOLL,  five  miles  from  Lancalter,  a 
great  natural curiofity,  being  a  eave  at  the  foot  of  a  mountain, 
into  which  a  large  brook  runs,  after  it  lias  driven  a  mill  near 
the  entrance.  It  continues  its  courfe  about  two  miles  under 
ground,  and  then  appears  at  Carnford,  a  village  in  the  road  to 
Kendal.  The  entrance  is  a  rugged  paffage  from  the  mill,  that 
defeends  about  ten  yards  perpendicular,  through  chinks  in  the 
rocks,  and  clumps  of  trees.  Some  of  the  vaults  are  fo  high, 
that  they  refemble  the  roof  of  a  church  ;  and  in  other  parts  fo 
low,  that  you  mult  creep  on  your  hands  and  feet  to  pafs  by. 
The  water  dropping  from  the  rocks  has  an  awful  and  plcafing 
found. 

DUNBAR,  a  royal  borough  of  Scotland,  in  Haddington- 
fhire,  feated  near  the  German  ocean,  where  there  is  a  good 
harbour,  which  was  formerly  defended  by  a  caftle  built  on  a 
rock,  whofe  ruins  are  (till  remaining.  It  is  a  well-built  town, 
and  has  an  extenfive  filh  trade.  Under  the  rock,  on  which  the 
caitle  Hands,  are  two  natural  arches,  through  which  the  tide 
flows.  Between  the  harbour  and  the  caftle,  is  a  ftratum  of 
vaft  bafaltic  columns  of  red  grit  Hone.  Dunbar  is  remarkable 
for  the  defeat  of  John  Baliol’s  army  by  earl  Warrenne,  in  1296, 
and  for  a  victory  gained  here  by  Cromwell  over  the  Scots  in 
1650.  It  is  25  miles  E.  of  Edinburgh.  Lon.  2.  34.  W. 
Lat.  56.  o.  N. 

DUNBARTON,  the  chief  town  of  Lenox  or  Dunbarton- 
fhire  in  Scotland,  fituated  in  W.  long.  4.32.  N.  lat.  36.  30. 
It  is  remarkable  for  nothing  but  its  caftle,  which  is  a  fteep 
rock,  rifing  up  in  two  points,  and  every  where  inaccefiible, 
except  by  a  very  narrow  palTagc  or  entry,  fortified  with  a 
ltrong  wall  or  rampart.  It  is  a  royal  borough  ;  and  formerly 
gave  title  of  Earl  to  a  branch  of  the  family  of  Douglas. 

DUNCANNON,  a  fort  in  the  county  of  Wexford,  and 
province  of  Leinfter,  in  Ireland,  feated  on  the  river  Rofs.  It 
commands  the  river,  infomuch  that  no  Ihip  can  pafs  to  Water¬ 
ford  or  Rofs  without  its  permiflion.  Here  are  barracks  for 
three  companies  of  foot.  W.  long.  6.  30.  N.  lat.  52.  to. 

DUNCARDS,  Dunkers,  or  Timbers.  SeeTuNKtRS. 

DUNCOMBE  (William),  youngerfon  of  John  Duncombe, 
Efq.  of  Stocks  in  Hertfordfliire,  in  1722  publilhed  a  tranfia- 
tion  of  Racine’s  Athalia  ;  which  was  well  received  by  the 
public,  and  has  gone  through  three  editions.  In  1724  he  was 
editor  of  the  works  of  Mr.  Needier  ;  in  1735,  of  the  poems  of 
his  deceafed  brother  in-law,  Mr.  Hughes,  2  vols.  !2rro;  in 
1737,  of  the  mifcellanies  of  his  younger  brother  Mr.  Ja.be/ 
Hughes,  for  the  benefit  of  his  widow,  in  one  volume  8vo ; 
and  in  1745,  of  the  works  of  the  Rev.  Mr.  Samuel  Say,  in 
one  volume  4to.  In  1726  he  married  the  only  filler  of  John 
Hughes,  Efq.  whom  he  long  furvived.  In  1734  l'1*3  tragedy 
of  Lucius  Junius  Brutus  was  aCted  at  Drury-lane  theatre.  It 
was  publifhed  in  1735,  anfl  again  in  1 747*  The  works  of 
Horace,  in  Englilh  verfe,  by  leveral  bands,  were  publilhed  by 
him  in  two  vols.  8vo,  with  notes,  &c.  in  1737.  A  fecond  edi¬ 
tion,  in  four  vols.  l2mo,  with  many  imitations,  was  publilhed 
Vol.  III. 


in  1762.  In  1763  he  collected  and  republifiied  <(  Seven  fer- 
mons  by  archbilhop  Herring,  on  public  occafions,  with  a  bio¬ 
graphical  preface.”  fie  died  February  26,  1769,  aged  80. 

DUNDALK,  a  town  of  Ireland,  in  the  county  of  Louth, 
about  40  miles  from  Dublin.  It  is  a  large,  ancient,  and 
thriving  town,  with  a  wide  ftreet,  near  a  mile  long,  and  a  very 
fine  market-houfe,  near  the  entrance  from  Dublin.  In  the 
reign  of  Edward  II.it  was  a  royal  city,  and  the  laft  we  read 
of  where  a  monarch  of  all  Ireland  was  actually  crowned  and 
reiided.  It  was  formerly  very  ftrong,  and  had  many  towers 
and  frr.all  callles  in  it.  It  is  very  advantageoufiy  fituated  for 
a  moll  extenfive  inland  trade,  and  the  port  is  very  fafe  for  (hip¬ 
ping.  The  bay  lias  good  moorings  at  all  timesfin  from  four  to  up¬ 
wards  of  eight  fathoms  water,  with  very  good  land-marks,  either 
for  bringing  up  to,  or  making  the  harbour  •  and  in  crofting  the 
bar  at  high  water  or  ordinary  neap-tides,  there  is  from  15  to 
18  feet  water.  The  only  cambric  manufacture  in  Ireland  is 
carried  on  in  this  town. 

DUNDEE,  a  royal  borough  of  Scotland,  in  the  (hire  of 
Angus.  It  is  a  large  and  flourilhing  town,  with  an  excellent 
harbour.  The  new  church  and  the  town-houfe  are  elegant 
(IruCtures.  The  lofty  Gothic  fquare  tower,  in  the  middle  of 
the  town,  is  part  of  a  magnificent  confecrated  edifice,  built  in 
the  1 2th  century.  The  chief  manufactures  of  Dundee  are 
glafs,  ofnaburghs  or  coarfe  linen,  fail-cloth,  cordage,  coloured 
and  white  thread,  buckram,  tanned  leather,  (hoes,  and  hats. 
There  is  alfo  a  fugar-houfe  here,  and  the  inhabitants  are  com¬ 
puted  at  16,000.  Dundee  is  feated  on  the  N.  fide  of  the  frith 
of  Tay,  14  miles  N.  W.  of  St.  Andrew’s.  Lon.  2.  33.  W. 
Lat.  36.  30.  N.  Dundee  is  the  birth-place  of  the  celebrated 
and  learned  HeCtor  Boethius,  whofe  Hiltory  of  Scotland  has 
been  long  in  much  reputation  with  many.  It,  with  Perth, 
Forfar,  St.  Andrew’s,  and  Cupar,  returns  one  member  to  the 
Britifh  parliament. 

DUNFERMLINE.  See  Dumfermline. 

DUNG,  in  hufbandry.  See  Husbandry. 

Dun  a-Bird.  See  Up  up  a. 

Dung  Meers,  in  hufbandry,  places  where  foils  and  dungs 
are  mixed  and  digefted  together.  Thefe  are  a  kind  of  pits, 
prepared  at  the  bottom  with  (tone  and  clay,  that  they  may 
hold  water,  or  the  moifture  of  the  dung  ;  and  ought  to  be  fo 
fituated,  that  the  finks  and  drips  of  the  houfe6  and  barns  may 
run  into  them.  Into  thefe  pits  they  caft  refufe,  fodder,  litter, 
dung,  weeds,  &c.  where  they  lie  and  rot  together,  till  the 
farmer  have  occafion  for  them. 

Dung  Worms,  a  fpecies  of  fly-worms  of  a  (hort  and  fome- 
what  flat  body,  found  in  great  plenty  among  cow-dung  in  the 
months  of  September  and  OCtober. 

DUNGANNON,  the  chief  town  of  the  county  of  Tyrone, 
in  the  province  of  Ulfter  in  Ireland.  It  is  feated  on  a  hill, 
and  is  a  place  of  fome  ftrength.  1 1  miles  N.  N.  W.  of  Ar¬ 
magh.  Lon.  6.  39.  W.  Lat.  34.  38.  N. 

DUNGARVON,  a  town  of  Ireland,  in  the  county  of  Wa¬ 
terford.  It  (lands  on  a  bay  of  the  fame  name,  has  a  commo¬ 
dious  harbour  for  (hips,  and  is  a  walled  town  with  a  caftle.  W. 
long.  7.  35.  N.  lat.  51.37. 

DUNIPACE.  See  the  article  Carron. 

DUNKELD,  a  town  of  Scotland,  in  the  (hire  of  Perth, 
fituated  amid  vaft  rocks,  partly  naked,  and  partly  wooded, 
under  which  the  Tay  rolls  in  its  majeftic  dream.  Its  romantic 
fituation,  and  the  benefit  of  drinking  goats  whey,  render  this 
place  the  refort  of  much  genteel  company  in  the  fummer  fea- 
fon.  Dunkeld  is  the  market  town  of  the  Highlands  on  that 
fide,  and  carries  on  a  manufacture  of  linen.  The  duke  of 
Athol  has  a  fine  feat  here,  in  a  beautiful  valley,  fereened  by 
the  Grampian  mountains.  The  ruins  of  a  cathedral,  almoft 
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concealed  by  wood,  ftand  near  the  hoafe.  Part  of  tills  ancient 
ftru&ure  is  now  the  parifh  church.  Dunkeld  is  12  miles  N. 
of  Perth.  Lon.  3.  36.  W.  Lat.  56.  3;.  N. 

HUNKERS,  Dun cards,  or  Tunkers.  See  Tunkers. 

DUNKIRK,  a  considerable  town  of  France,  in  the  de¬ 
partment  of  the  North  and  late  French  Flanders.  It  was  ta¬ 
ken  from  the  Spaniards  by  the  Englifh  and  Fiench  in  1658, 
and  put  into  the  hands  of  the  Englifn,  but  fold  to  the  French 
by  Charles  II.  in  1662.  Lewis  XIV.  foon  made  it  one  of 
the  moft  refpeflable  and  bell  fortified  ports  in  the  kingdom. 
But  all  thefe  vail  and  expenfive  works  were  demolifhed,  and 
the  baiins  filled  up,  in  confequence  of  the  treaty  of  Utrecht 
in  17  13.  The  French  afterward  refumed  the  works  ;  but  they 
were  ordered  to  be  demolilhed  by  the  peace  of  1763,  when 
it  was  fh’pulated  that  an  Englifh  commhTary.  Should  refide  at 
Dunkirk,  in  order  to  fee  that  the  terms  of  the  treaty  were 
llridtly  adhered  to..  But,  by  the  peace  of  1783,  the  Englifh 
commiffary  was  withdrawn,  and  the  French  were  left  to  re¬ 
fume  the  works.  The  Englifh  laid  fiege  to  this  place,  in  1 793, 
but  were  obliged,' by  a  fuperior  army,  to  abandon  it.  It  is 
22  miles  S.  W.  of  Oftend.  Lon.  2.  28.  E.  Lat.  51.  2.  N. 

DUNSE,  a  market-town  of  Scotland,  in  the  fa  ire  of  Mers, 
fituated  in  W.  Ion.  2.  15.  N.  lat.  55.  42. 

DUN-LE-RQI,  a  fmall  town  of  France,  in  the  depart¬ 
ment  of  Cher  and  late  province  of  Berry,  20  miles  S.  of 
Bourges.  Lon.  2.  29.  E.  Lat.  46.  45.  N. 

DUNMOW,  Great,  a  town  of  Effex,  with  a  market  on 
Saturday.  It  has  a  manufaftory  of  bays,  and  is  13  miles  N. 
of  Chelmsford,  and  40  N.  E.  of  London.  Lon.  o.  24.  E. 
Lat.  51.  54.  N. 

DUNMOW,  Little,  a  village  in  Effex,  adjoining  to 
Great  Dunmow.  It  had  once  a  priory  ;  and  is  ftill  famous 
for  the  cuftom  inllituted  in  the  reign  of  Henry  III.  by  Ro¬ 
bert  de  Fitzwalter,  and  now  the  tenure  of  the  manor ;  name¬ 
ly,  that  whatever  married  couple  will  go  to  the  priory,  and 
iwear,  kneeling  upon  two  {harp-pointed  ftones  in  the  church, 
that  they  had  not  quarrelled,  nor  repented  of  tlreir  marriage, 
within  a  year  and  a  day  after  it  took  place,  fhall  receive  from 
the  lord  of  the  manor  a  flitch  of  bacon.  Some  old  records 
mention  feveral  that  have  claimed  and  received  it.  It  lias  been 
actually  received  fo  lately  as  fince  the  year  1 750,  by  a  weaver 
and  his  wife,  of  Coggiefhal,  in  Effex.  It  has  been  demanded 
more  recently  Itill ;  but  the  ceremony  being  attended  with  a 
very  great  expence  to  the  lord  of  the  manor,  the  demand  is 
now  evaded. 

DUNS  (John),  commonly  called  Duns  Scotus,  was  a  cele¬ 
brated  theologian  of  the  order  of  St.  Francis,  and1  born  in 
England,  at  Dunftance  in  Northumberland.  He  was  fent  to 
Merton-Hall  in  Oxford,  and  choCen  fellow  of  it.  Then  he 
went  to  Paris,  and  joined  himfelf  to  the  fociety  of  the  Fran- 
cifcans  ;  where  he  diftinguifhed  himfelf  fa  much  by  the  acute- 
nefs  of  his  parts,  and  efpecially  by  his  manner  of  difputing,. 
that  he  acquired  the  name  of  “  The  Subtil  Doflor.”  He  af- 
fedted  to  maintain  opinions  contrary  to  thofe  of  Thomas  Aqui¬ 
nas,  which  produced  two  paities  in  the  fchools,  the  Thomills 
and  the  Scotifts.  He  was  a  writer  of  prodigious  fubtilty ; 
and,  like  all  fubtil  writers,  refined  upon  every  fubjeCt  he 
handled,  till  it  had  no  meaning  at  all  left  in  it.  The  beft 
edition  of  his  works  is  that  of  Lyons,  printed  in  1639,,  in  ten 
volumes  folio.  They  are  now  wafte  paper.  Some  have  faid, 
that  Duns  Scotus  was  the  firft  who  taught,  in  the  univerfity 
of  Paris,  “  the  immaculate  conception  of  the  bleffed  Virgin 
but  this  is  not  true.  He  went  afterwards  to  Cologne,  where 
he  died  in  1308.  Paul  Jovius  and  others  have  told  a  terrible 
flory  relating  to  the  manner  of  his  death.  They  fay,  that, 
falling  down  of  an  apoplexy,  he  was  immediately  interred  as 


dead  ;  but  that,  coming  afterwards  to  his  fenfes,  he  languilhed 
in  a  moft  miferable  manner  in  his  coffin,  beating  his  head  and 
hands  againlt  its  Tides,  till  he  died  in  good  earnelt. 

DUNSTABLE,  a  town  of  Bedfordfhire,  with  a  market 
on  Wednefday.  It  is  feated  on  a  hill,  on  a  dry  chalky  ground. 
It  has  four  fireets,  which  regard  the  four  cardinal  points.  The 
church  is  the  remainder  of  a  priory,  and  oppofite  to  it  is  a 
farmhoufe,  once  a  royal  palace.  Dunftable  is  famous  for  the 
elegant  baikets,  See.  made  of  ftraw,  which  are  even  an  article 
of  exportation.  It  is  17  miles  S.  of  Bedford,  and  34  N.  W. 
of  London.  Lon.  o.  29.  W.  Lat.  9159.  N. 

DUNST AFFNAGE,  a  venerable  caltle  of  Scotland,  in 
the  fhire  of  Argyle,  formerly  a  royal  palace,  and  afterward 
the  feat  of  the  lard  of  the  ifles.  It  lies  near  Loch  Etive. 

DUNSTAN,  a  famous  faint,  and  archbifhop  of  Canter* 
bury  ;  of  whole  Angular  contefts  with  the  devil  the  monkiflv 
hiftorians  give  us  a  very  ridiculous  account.  Among  other 
curious  things  faid  of  this  good  prelate,  it  is  afferted  that  he 
retired  to  a  little  cell  built  again (l  the  church-wall  of  Glafton— 
bury,  where  he  flept,  ftudied,  prayed,  meditated,  and  fome* 
times  amufed  himfelf  with  forging  ufeful  things  in  brafs  and 
iron.  One  evening,  as  he  was  working  very  bulily  at  his  forge,, 
the  devil,  putting  on  the  appearance  of  a  man,,  thruft  his  head 
in  at  the  window  of  his  cell,  and  afked  him  to  make  fomething 
or  other  for  him.  Dunftan  was  fo  intent  upon  his  work  that 
he  made  no  anfwer  ;  on  which  the  devil  began  to  fvvear  and 
talk  obfeenely,  which  betrayed  the  lurking  fiend-  The  holy 
blackfmith,  putting  up  a  fecret  ejaculation,  pulled  his  tongs, 
which  were  red-hot,  out  of  the  fire,  feized  the  devil  with 
them  by  the  nofe,.  and  fqueezed  him  with  all  bis  ftrength  t 
which  made  his  infernal  majefty  roar  and  fcold  at  fuch  a  rate, 
that  he  awakened  and  terrified  all  the  people  for  many  miles 
around.  Thus  far  the  legend.  Ridiculous  a3  were  thefe  fic¬ 
tions,  they  ferved,  in  thofe  times  of  ignorance,  to  procure  Dun¬ 
ftan  a  reputation  which  has  been  confirmed  by  the  authority 
of  feveral  fuccee.ding  hiftorians.  It  appears  that  this  extraor¬ 
dinary  perfon  died  A.  D.  988,  in  the  64th  year  of  his  age, 
after  having  held  the  bifhopric  of  London,  together  with  the 
archbifhopric  of  Canterbury,  about  27  years.  As  this  prelate 
was  the  great  reftorer  and  promoter  of  the  monaftic  inftitutions, 
the  grateful  monks,  who  were  almoft  the  only  hiftorians  of 
thofe  dark  ages,  have  loaded  him  with  the  moft  extravagant 
praifes,  and  reprefented  him  as  the  greateft  wonder-worker  and 
higheft  favourite  of  heaven  that  ever  lived. 

DUNUM,  a  Celtic  term,  denoting  a  hill  or  eminence,  and 
which  often  concurs  to  form  the  names  of  towns,  to  fignify 
their  high  fituation,  places  of  ftrength  or  citadels,  hills  or  emi¬ 
nences,  being  adapted  to  fuch  ftructures.  See  Dun-. 

DUO,  in  mafic,  a  fong  or  compofition,  to  be  performed  in. 
two  parts  only,  one  fung,  the  other  played  on  an  inftrument, 
or  by  two  voices.  Duo  is  alfo  when  two  voices  ftng  different 
parts,  as  accompanied  with  a  third,  which  is  a  thorough  half. 
It  is  feldom  that  unifons  and  odtavesare  ufed  in  duos,  except 
at  the  beginning  and  end. 

DUODECIMA,  in  mufic,  is  the  twelfth  or  the  fifth, 
doubled. 

DUODENUM.  See  Anatomy,  p.  189. 

DUPIN  (Lewis  Ellis),  a  learned  doctor  of  the  Sorbonne, 
and  one  of  the  greateft  critics  of  his  time,  efpecially  in  ec- 
clefiaftical  matters,  was  born  at  Paris  in  1657.  When  he  pub- 
lifhed  the  firft  volume  of  his  Bibliotheque  Untverfelle  des  Auteurs 
Ecckfiajliques ,  in  1686,  the  liberty  with  which  he  treated  fome. 
ecclefiaftical  writers  gave  fuch  offence,  that  M,  de  Harlay, 
archbifhop  of  Paris,  obliged  Dupin  to  retraft  many  propoii- 
tions,.  and  fuppreffed  the  work.  He  was  neverthelefs  fuffered 
to  continue  it,  by  altering  the  title  from  Bibliotheque  UmverfiUe 
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to  Ribliothcque  Nouvelle.  This  great  undertaking,  continued 
in  feveral  fucceffive  volumes,  though  fufficient  to  occupy  the 
life  of  an  ordinary  man,  did  not  hinder  M.  Dupin  from  oblig¬ 
ing  the  world  with  feveral  other  works.  -He  was  a  man  of 
prodigious  reading ;  and  had  an  eafy  happy  way  of  writing, 
with  an  uncommon  talent  for  analyfing  the  works  of  an  au¬ 
thor  ;  which  makes  his  Ecclefiaftical  Bibliotheque  fo  valuable. 
M.  Dupin  was  profeffor  of  philofophy  in  the  royal  college ; 
but  was  banifted  fame  time  from  the  chair  to  Chatelleraui,  on 
account  of  the  famous  Cas  de  Confcknce ;  but  was  reftored, 
and  died  in  1719. 

DUPLE,  among  mathematicians,  denotes  the  ratio  of  2  to  1. 
Thus  the  ratio  of  8  to  4  is  duple,  or  as  2  to  X. 

bh/i-Du ple  Ratio,  is  juft  the  reverfe  of  the  former,  or  as 
1  to  2.  Such  is  4  to  8,  or  6  to  12. 

DUPLICATE,  among  lawyers,  denotes  a  copy  of  any 
deed,  writing,  or  account.  It  is  alfo  ufed  for  the  fecond  let- 
ters-patent,  granted  by  the  lord  chancellor  in  a  cafe  wherein  he 
had  before  done  the  fame.  Alfo  a  fecond  letter  written  and 
fent  to  the  fame  party  and  purpofe  as  a  former,  for  fear  of  the 
firft’s  mifearrying,  is  called  a  duplicate. 

Duplicate  Proportion  or  Ratio.  See  Ratio. 

DUPLICATION,  in  general,  fignifies the  doubling  of  any 
thing,  or  multiplying  of  it  by  2  :  alfo  the  folding  of  any  thing 
back  again  on  itfelf. 

DUPLICATURE,  among  anatomifts,  a  term  ufed  to  de¬ 
note  the  folds  of  any  membrane  or  veffel :  thus  we  fay,  the 
duplicaturcs  of  the  intejlines ,  peril  on  seum,  &c. 

DUPONDIUS,  in  antiquity,  a  weight  of  two  pounds,  ora 
money  of  the  value  of  two  affes.  See  As.  As  the  as  at  firft 
weighed  a  juft  pondo  or  libra,  the  dupondius  then  weighed 
two  ;  and  hence  the  name.  And  though  the  weight  of  the  as 
was  afterwards  diminilhed,  and  of  confcquence  that  of  the  du¬ 
pondius  alfo,  yet  they  ftill  retained  the  denomination.  See 
Pound  and  Libra. 

DUPPA  (Brian),  a  learned  Englidi  bilhop,  born  in  1589  at 
Lewi  111  am  in  Kent,  of  which  place  his  father  was  then  vicar. 
In  1634  he  was  inftituted  chancellor  of  the  church  at  Sarum, 
and  foon  after  made  chaplain  to  Charles  I.  He  was  appointed 
tutor  to  Charles  prince  of  Wales,  and  his  brother  James  duke 
of  York;  was  made  bilhop  of  Chichefter  ;  and  in  1641  tranf- 
lated  to  Salifbury,  though  the  confulions  that  followed  deprived 
him  of  all  benefit  from  his  promotion.  Charles  I.  held  him 
In  high  efteem,  and  he  is  faid  to  have  affifted  the  king  in  com- 
pofing  the  Eikon  Bafdike.  On  the  Reiteration  he  was  made 
bilhop  of  Winchefter,  and  lord  high  almoner  ;  but  died  in 
3662.  He  bequeathed  large  fums  to  charitable  purpofes  :  and 
publilhed  a  few  fermons,  with  other  religious  pieces. 

DURANDUS  (William), born  at  Puimoiffion  in  Provence, 
in  the  13  th  century,  was  one  of  the  molt  knowing  lawyers  of 
his  time.  Pope  Martin  made  him  one  of  his  nuncios,  and 
then  bilhop  of  Mende  and  Languedoc.  His  Speculum  Juris 
gave  him  the  name  of  Speculator  ;  his  fecond  piece  was  Ratio¬ 
nale  divinorum  ojfciorum,  containing  eight  books.  He  wrote 
feveral  others. 

DURANTA,  in.  botany;-  a  genus  of  the  angiofpermia 
order,  belonging  to  the  didynamia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  40th  order,  Perfonata.  The 
calyx  is  quinquefid,  fuperior the  berry  tetrafpermous ;  the 
feeds  bilocular. 

DURATION,  an  idea  we  get  by  attending  to  the  fleeting 
and  perpetual  perifhing  parts  of  fuccelfion.  See  Metaphysics. 

Duration*  as  marked  by  certain  periods  and  meafures,  is 
what  we  moil  properly  call  time.  See  Time. 

Duration  of  A&ion,  according  to  Ariftotle,  is  confined  to 
a  natural  day  in  tj'agedy ;  but  the  epopea,  according  to  the 
fame  critic,  has  no  fixed  time..  See  Po.et&y,. 


DURER  (Albert),  defeended  of  an  Hungarian  family,- 
and  born  at  Nuremberg  in  1471,  was  one  of  the  be  ft  engra¬ 
vers  and  painters  of  his  age.  ITe  was  at  the  fame  time  a  man 
of  letters  and  a  philofopher ;  and  he  was  an  intimate  friend  of 
Erafmus,  who- revifed  fome  of  the  pieces  which  he  publifhed. 
He  was  a  man  of  buftnefs  alfo,  and  for  many  years  the  leading, 
magiftrate  of  Nuremberg.  Though  not  the  inventor,  he  was- 
one  of  the  firft  improvers  of  the  art  of  engraving  ;  and  he  be¬ 
thought  himfelf  o-f  working  alfo  in  wood,  for  expedition,, 
having  an  inexhauflible  fund  of  defigns.  In.  many  of  thofe 
prints  which  he  executed  on  copper,  the  engraving  is  elegant 
to  a  great  degree.  His  Hell-Scene  particularly,  which  was  en¬ 
graved  in  the  year  1513,  is  as  highly  finifiied  a  print  as  ever 
was  engraved,  and  as  happily  executed.  In  his  wooden  prints- 
too  we  are  furprifed  to  fee  fo  much  meaning  in  fo  early  a  mailer  ; 
the  heads  fo  well  marked,  and  every  part  fo  well  executed. 
This  artift  feems  to  have  underftood  the  principles  of  defign. 
His  compofition,  too,  is  often  pleafing ;  and  his  drawing  ge¬ 
nerally  good.  But  he  knows  very  little  of  the  management  of 
light ;  and  ftill  lefs  of  grace  :  and  yet  his  ideas  are  purer  and 
more  elegant  than  we  could  have  fuppofed  from  the  awkward 
archetypes  which  his  country  and  education  afforded.  In  a 
word,  he  was  certainly  a  man  of  a  very  extenfive  genius  ;  and, 
as  Vafari  remarks,  would  have  heen  an  extraordinary  artift,  if 
he  had  had  an  Italian  inftead  of  a  German  education.  His 
prints  are  very  numerous.  They  were  much  admired  in  his 
own  life-time,  and  eagerly  bought  up  ;  which  put  his  wife, 
who  was  a  teafing  woman,  upon  urging  him  to  fpend  more 
time  upon  engraving  than  he  was  inclined  to  do.  He  was 
rich  ;  and  chofe  rather  to  praftife  his  art  as  an  amufement  than 
as  a  bufinefs.  He  died  in  the  year  1527. 

DURESSE,  hardship,  inlaw,  is  where  a  perfon  is  kept 
in  prifon  or  reftrained  of  his  liberty,  contrary  to  order  of  law ; 
or  is  threatened  to  be  killed,  maimed,  or  beaten.  In  which 
cafe,  if  a  perfon  fo  in  prifon,  or  in  fear  of  fuch  threats,  make 
any  fpecialty  or  obligation,  by  reafon  of  fuch  imprifonment  or 
threats,  fuch  deed  is  void  in  law  ;  and  in  an  abfion  brought  oil 
fuch  fpecialty,  the  party  may  plead  that  jt  was  brought  by 
dureffe. 

D’URFEY  (Thomas),  an  eminent  Engliih  fatirift  and 
fongfter,  whofe  name  though  as  well  known  as  that  of  any 
writer  extant,  yet  there  are  very  few  particulars  of  his  life  to 
be  collected.  He  was  born  in  Devon  ft  ire ;  but  when,  where, 
or  of  what  family,  are  all  uncertain.  He  was  bred  to  the  law, 
which  he  forfook  for  the  more  agreeable  employment  of  writ¬ 
ing  plays  and  fongs  ;  and  the  latter  he  had  fo  happy  a  talent 
both  of  writing  and  finging,  that  he  received  many  favours 
from  perfons  of  quality  on  that  account.  Even  crowned  heads 
did  not  difdain  his  company.  Tire  writer  of  the  Guardian,, 
No.  67.  tells  us,  he  remembered  to  have  feen  Charles  II.  lean¬ 
ing  on  Tom  D’Urfey’s  fhoulder  more  than  once,  humming 
over  a  fong  with  him.  This  indeed  was  not  extraordinary  in 
fo  merry  a  monarch  ;  but  even  the  phlegmatic  king  William 
could  relax  his  mufcles  on  hearing  him  fing.  He  was  certain¬ 
ly  by  all  accounts  a  cheerful,  honeft,  good-natured  man  ;  but 
as  this  charafter  does  not  include  prudence,  D’Urfey  grew  poor 
as  he  grew  old  ;  and  prevailing  on  the  managers  of  the  play- 
houfe  to  adt  his  comedy  of  the  Plotting  Si/lers  for  his  benefit, 
Mr.  Addifon  wrote  the  abovementioned  paper  in  the  Guardian, 
with  another,  No.  82.. reprefenting  him  in  a  good-humoured 
fight,  to  procure  him  a  full  houfie.  He  died  very  old,  in  1  723. 

DURHAM,  a  county  of  England,  commonly  called  the 
biftopric  of  Durham,  bounded  on  the  N.  by  Northumber¬ 
land,  from  which  it  is  feparated  on  the  N.  E.  by  the  river. 
Tyne  ;  on  the  E.  by  the  German  Ocean  ;  on  the  S.  and  S.  W.. 
byYorkftire  and  the  river  Tees;  and  on  the  W.  by  Well?- 
morland  and  Cumberland.  It  extends  37  miles  from  N.  taS*. 
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and  47  from  E.  to  W.  It  is  fituated  in  tEe  diocefe  of  its  own 
name,  and  contains  one  city,  feven  market-towns,  and  1 1 3 
parifhes,  but  fends  only  four  members  to  parliament.  The  air 
is  wholefomc,  end  though  very  {harp  in  the  we  her  a  parts,  is 
milder  toward  the  lea,  whole  warm  vapours  mitigate  the  Seve¬ 
nty  of  the  winter  fe'afons.  The  foil  is  very  various  ;  the  wehern 
fide  being  mountainous  and  barren,  while  the  eahern  and 
.louthera  particularly  refemble  the  S.  of  England,  and  confih 
of  beautiful  meadows,  rich  pahures,  woods,  and  corn  fields. 
I mmerife  quantities -of  coal,  lead,  and  iron,  are  found  in  the 
bowels  of  the  earth.  The  principal  rivers  are  the  Were,  Tees, 
Tyne,  and  Derwent. 

Durham,  the  capital  of  the  bishopric  of  Durham,  with  a 
market  on  Saturday.  It  is  a  bifhep’s  fee,  and  a  confiderable 
place,  irregularly  built  on  a  beautiful  winding  of  the  Were, 
whofe  banks  are  covered  with  woods,  and  edged  with  lofty 
crags.  Its  cathedral  is  a  large  and  magnificent  edifice.  The 
buildings  of  the  city,  in  general,  are  old.  It  has  two  ftone 
bridges* over  the  Were,  is  furrounded  by  a  wall,  and  has  a 
caftle,  now  the  bifhop’s  palace,  feated  on  the  higheft  part  of 
the  hill.  It  contains  fix  parifii  churches,  beiide  the  cathedral, 
and  is  well  inhabited.  Durham  has  a  manufactory  of  {balloons, 
tammies,  and  calamancoes.  Around  it  are  grown  large  quan¬ 
tities  of  the  belt  muftard.  NeviTs  Crofs,  near  this  city,  was 
erefted  in  memory  of  the  great  victory  obtained  by  queen  Phi¬ 
lippa,  in  1346,  over  David  Bruce,  king  of  Scotland,  who  was 
taken  prifoner  in  this  battle.  Durham  fends  two  members  to 
parliament ;  is  14  miles  S.  of  Newcattle,  and  257  N.  by  W.  of 
London.  Lon.  1.  27.  W.  Lat.  54.  50.  N. 

The  city  confifts  of  three  manors  ;  the  bilhop’s  manor  con¬ 
taining  the  city  liberties  and  the  bailey,  held  of  him  by  the  fer- 
vice  ot  caftle-guard  :  the  manor  of  the  dean  and  chapter,  con¬ 
futing  of  the  Elvet’s  crofs  gate,  fouth-gate  ftreet ;  and  the 
manor  of  Gilligate,  formerly  belonging  to  the  diffolved  hofpital 
of  Kepyar  in  this  neighbourhood,  but  granted  by  Edward  VI. 
to  John  Cockburn,  lord  of  Ormiftoun,  and  late  in  the  poffef- 
fion  of  John  Tempeft,  Efq. 

The  bilhopric  of  Durham  is  deemed  the  richeft  biffioprie  in 
the  kingdom ;  and  the  prebends  are  frequently  ftyled  the 
Golden  Prebends  of  Durham.  The  diocefe  contains  the  whole 
counties  of  Durham  and  Northumberland,  except  the  jurif- 
diction  of  Hexham  in  the  latter.  It  hath  alfo  one  parilh  in 
the  county  of  Cumberland :  making  in  the  whole  135  parifhes, 
whereof  87  are  impropriate.  The  fee  is  valued  in  the  king’s 
books  at  L.  28  2 1  :  1  :  5^,  but  is  computed  to  be  worth  annually 
L.  8700.  The  clergy’s  tenths  amount  to  L.  38^  :  5  :  6|.  It  has 
two  archdeacons,  viz.  of  Durham  and  Northumberland.  This 
fee  hath  given  to  the  church  of  Rome  eight  faints  and  one 
-cardinal ;  and  to  ths  Englifii  nation  one  lord  chief  juftice,  five 
lord  chancellors,  three  lord  treafurers,  one  principal  fccretary 
of  flate,  one  chancellor  to  the  univerfity  of  Oxford,  and  two 
matters  of  the  rolls. 

DURIO,  in  botany  ;  a  genus  of  the  polyandria  order,  be¬ 
longing  to  the  polyadelphia  clafs  of  plants.  The  calyx  is  a 
monophyllous  perianthium  ;  the  corolla  has  five  petals  growing 
to  the  calyx  ;  the  ftamina  are  conjoined  in  five  bodies ;  the 
germ  is  roundifn  ;  the  ftvle  briftly,  the  length  of  the  ftamina. 
The  fruit  is  a  roundifh  apple  eveiy  where  muricated  ;  the  feeds 
have  a  mucous  orilla. 

DUROBRIVfiE,  or  Durocohriva ,  a  town  of  the  Trino- 
bante  ,  in  Britain  ;  whofe  ruins  are  fituated  between  Flamftead 
and  Redburn,  in  Hertfordttiire. 

DUROBRIViS,  25  miles  to  the  weft  of  Durovernum,  or 
Canterbury;  from  which  it  appears  o  be  Rochefter  town,  con¬ 
firmed  hv  the  charter  of  foundation  of  the  church,  in  which 
it  is  called  Durohrevls . 

DUROI  A,  in  botany  5  a  genus  of  the  monogynia  order, 
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belonging  to  the  hexnndria  clafs  of  plants.  The  calyx  above 
is  cylindrical  and  lobed;  the  border  fix-parted;  there  are  no 
filaments  ;  the  fruit  a  hil'pid  apple. 

DUROTRIGES,  an  ancient  Britifh  nation,  feated  in  that 
part  of  the  country  which  is  now  caded  DorfetJ];ire.  Their 
name  is  derived  from  the  two  Britilh  words  Dur  “  water,”  and 
Tngo  “  to  dwell ;”  and  it  is  no  lefs  evident  that  they  got  their 
name  from  the  fituatioii  of  their  country,  which  lies  along  the 
feaccaft.  It  is  not  very  certain  whether  the  Durotriges  form¬ 
ed  an  independent  Rate  under  a  prince  of  their  own,  or  were 
united  with  their  neighbours  the  Danmonii ;  as  they  were  re¬ 
duced  by  Vefpafian  under  the  dominion  of  the  F-omar?,  at  the 
fame  time,  and  with  the  fame  eafe,  and  never  revolted.  The 
peaceable  difpofition  of  the  inhabitants  was  probably  the  reafon 
that  the  Romans  had  fo  few  towns,  forts,  and  garrifons,  in  this 
p’eafant  country.  Dorchefter,  its  preftnt  capita!,  feems  to 
have  been  a  Roman  city  of  iome  consideration,  though. our 
antiquaries  are  not  agreed  about  its  Roman  name.  It  is  moft 
probable  that  it  was  the  Durnovaria  in  the  12  th  Iter  of  Anto¬ 
ninus.  Many  Roman  coins  have  been  found  at  Dorchefter  % 
the  military  way,  called  Jeening-Street,  pafTed  through  it ;  and 
force  veftiges  of  the  ancient  ftone  wall  with  which  it  was  fur- 
rounded,  and  of  the  amphitheatre  with  which  it  was  adorned, 
are  ftill  vifible.  The  country  of  the  Durotriges  was  included 
in  the  Roman  province  called  Fla-via  Cafarienfis,  and  governed 
by  the  prefident  of  that  province,  as  long  as  the  Romans  kept 
any  footing  in  thefe  parts. 

DURY  (John),  in  latin  Duneus,  a  divine  of  Scotland* 
who  laboured  with  great  zeal  to  re- unite  the  Lutherans  and 
Calvinifts.  His  ftrong  inclination  for  this  great  work,  and 
his  fanguine  hopes  of  fuccefs  in  it,  induced  him  to  let  his  fu« 
periors  know,  that  he  could  employ  his  talents  better  by  tra¬ 
velling  through  the  world,  than  if  he  was  confined  to  the  care 
of  one  flock.  They  agreed  to  his  propofals,  and  permitted 
him  to  go  from  place  to  place,  to  negotiate  an  accommoda¬ 
tion  between  the  Proteftant  churches.  He  obtained  likewife 
the  approbation  and  recommendation  of  the  archbilhop  of 
Canterbury  ;  and  was  aflifted  by  the  biftiop  of  Ivilmore,  and 
alfo  by  Dr.  Jofeph  Hall,  bifhop  of  Exeter,  as  he  acknowledges 
in  the  preface  to  his  “  Prodromus.”  He  began  by  publilh- 
ing  his  plan  of  are-union  in  1634;  and  the  fame  year  ap¬ 
peared  at  a  famous  affembly  of  the  Evangelics  in  Germany  at 
Frankfort.  The  fame  year  alfo  the  churches  of  Tranfylvania 
fent  him  their  advice  and  counfel.  Afterwards  he  negotiated 
with  the  divines  of  Sweden  and  Denmark  :  he  turned  himfelf 
every  way ;  he  confulted  the  univerfities ;  he  communicated 
their  anfwers,  and  was  not  deterred  by  the  unfuccefsfulnefs  of 
his  pains,  even  in  1661.  He  appeared  at  that  time  as  much 
poffeffed  as  ever  with  hopes  of  fucceeding ;  and,  going  for 
Germany,  defired  of  the  divines  of  Utrecht  an  authentic  tef- 
timony  of  their  good  intentions,  after  having  informed  them 
of  the  ftate  in  which  he  had  left  the  affair  with  the  king  of 
Great  Britain  and  the  elector  of  Brandenburg  ;  and  of  what 
had  paffed  at  the  court  of  Heffe,  and  the  meafures  which  were 
actually  taken  at  Geneva,  Heidelberg,  and  Metz.  He  defired 
to  have  this  teftimonial  of  the  divines  of  Utrecht,  in  order  to 
{hew  it  to  the  Germans :  he  obtained  it,  and  annexed  it  to 
the  end  of  a  Latin  work,  which  he  puhliihed  this  year  at  Am* 
fterdam,  October  1,  1661.  * 

Being  at  Frankfort  in  April  1662,  he  declared  to  force 
gentlemen  at  Metz,  that  he  longed  extremely  to  fie  monfteur 
Ferri.  He  refolved  at  length  to  go  to  Metz,  but  he  met  with 
two  difficulties  :  the  firft  was,  that  he  muft  content  to  drefs 
after  the  French  fafhion,  like  a  countryman  ;  the  fecotid,  to 
have  his  great  white  and  fquare  beard  ffiaved.  He  got  thefe 
difficulties  over,  and  went :  and,  upon  his  arrival,  tnonfieur  Ferri 
was  fo  furprifed,  fo  overjoyed,  and  fo  very  eager  to  falute 
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this  good  do&or  and  fellow-labourer  immediately,  that  he 
forgot  to  tie  the  firings  of  his  breeches,  and  went  out  half 
dreffed.  They  conferred  much;  and  their  fubjedt  was  a  coa¬ 
lition  of  religions.  However,  in  1674,  Dury  began  to  be 
much  difeouraged  ;  nor  had  he  any  longer  hopes  of  ferving  the 
church,  by  the  methods  he  had  hitherto  taken.  He  had  there¬ 
fore  recourfe  to  another  expedient,  as  a  fure  means  of  re¬ 
uniting  not  only  Lutherans  and  Calvinifis,  but  all  Chriftians  ; 
and  this  was,  by  labouring  a  new  explication  of  the  Apo- 
calypfe.  Accordingly  he  publifhed  at  Francfort  a  little  treatife 
in  French,  in  1674,  entitled,  “  Of  underftanding  the  Apocalypfe 
by  itfelf,  as  all  the  Holy  Scriptures  ought  realonably  to  be 
underftood.”  He  enjoyed  then  a  quiet  retreat  in  the  country 
of  Heffe:  where  Hedwige  Sophia,  princefs  of  Heffe,  who 
had  the  regency  of  the  country,  had  ailigned  him  a  very  com¬ 
modious  quarter,  with  a  table  well  furniflied,  and  had  given 
him  free  poftage  for  his  letters.  It  is  not  known  in  what  year 
he  died.  He  was  an  honeft  man,  full  of  zeal  and  piety,  but 
became  at  lafi  foir.ewhat  fanatical.  The  letter  which  he  wrote 
to  Peter  du  Moulin,  “  concerning  the  ftate  of  the  churches 
of  England,  Scotland,  and  Ireland,  under  Cromwell,”  was 
printed  with  fome  other  pieces  at  London  in  1658,  in  121110. 
by  the  care  of  Lewis  du  Moulin  ;  and  is  curious. 

DUSSELDORP,  a  city  of  Weftphalia  in  Germany,  and 
capital  of  the  duchy  of  Berg.  It  is  fituated  at  the  conflux 
of  the  river  Duffel  with  the  Rhine,  in  E.  long.  6.  20.  N.  lat. 

51*  *5* 

DUTY,  in  general,  denotes  any  thing  that  one  is  obliged 
to  perform.  For  Duty,  in  a  moral  fenfe,  fee  Moral  Philo- 
fophy.  _  . 

Duty,  in  polity  and  commerce,  fignifies  the  impoft  laid  on 
merchandizes,  at  importation  or  exportation,  commonly  called 
the  duties  of  cuiloms  ;  alfo  the  taxes  of  excife,  (lamp  duties, 
&c.  See  Customs,  Excise,  See.  The  principle  on  which 
all  duties  and  cuftoms  fhould  be  laid  on  foreign  merchandizes 
which  are  imported  into  thefe  kingdoms,  are  fuch  as  tend  to 
cement  a  mutual  friendlhip  and  traffic  between  one  nation  and 
another  ;  and  therefore  due  care  Ihould  be  taken  in  the  laying 
of  them,  that  they  may  anfwer  fo  good  an  end,  and  be  reci¬ 
procal  in  both  countries :  they  fhould  be  fo  laid  as  to  make 
the  exports  of  this  nation  at  lead  equal  to  our  imports  from 
thofe  nations  wherewith  we  trade,  fo  that  a  balance  in  money 
fhould  not  be  iffued  .out  of  Great  Britain,  to  pay  for  the 
goods  and  merchandizes  of  other  countries ;  to  the  end  that 
110  greater  number  of  our  landholders  and  manufacturers  fhould 
be  deprived  of  their  revenues  arifing  from  the  produft  of  the 
lands,  and  the  labour  of  the  people,  by  foreign  importations, 
than  are  maintained  by  exportations  to  fuch  countries.  Thefe 
are  the  national  principles  on  which  all  our  treaties  of  com¬ 
merce  with  other  countries  ought  to  be  grounded. 

Duty,  in  the  military  art,  is  the  exercife  of  thofe  functions 
that  belong  to  a  foldier :  with  this  diltinCtion,  that  mounting 
guard  and  the  like,  where  there  is  no  enemy  direCtly  to  be 
engaged,  is  called  duty ;  but  their  marching  to  meet  and  fight 
an  enemy  is  called  goitlg  on  fervice. 

DUUMVIRATE,  the  office  or  dignity  of  the  duumviri. 
The  duumvirate  lafled  till  the  year  of  Rome  388,  when  it  was 
changed  into  a  decemvirate. 

DUUMVIRI,  in  Roman  antiquity,  a  general  appellation 
given  to  magifirates,  commiffioners,  and  officers,  where  two 
were  joined  together  in  the  fame  functions. 

Duumviri  Capitales  were  the  judges  in  criminal  caufes  : 
from  their  fentence  it  was  lawful  to  appeal  to  the  people,  who 
only  had  the  power  of  condemning  a  citizen  to  death.  Thefe 
judges  were  taken  from  the  body  of  the  decuriones  ;  they  had 
great  power  and  authority,  were  members  of  the  public  coun¬ 
cil,  and  had  two  liCtors  to  walk  before  them. 
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Duumviri  Mtinicipales ,  were  two  magifirates  in  fome  cities 
of  the  empire,  anfwering  to  what  the  confuls  were  at  Rome  : 
they  werechofen  out  of  the  body  of  the  decuriones  ;  their  of¬ 
fice  laded  commonly  five  years,  upon  which  account  they  were 
frequently  termed  quinquinales  magijlratus.  Their  jurifdiCtion 
was  of  great  extent  :  they  had  officers  who  walked  before 
them,  carrying  a  fmall  fwitch  in  their  hands  ;  and  fome  of  them 
affutned  the  privilege  of  having  liCtors,  carrying  axes  and  the 
fafees,  or  bundles  of  rods,  before  them. 

Duumviri  Navales,  were  the  commiffariesof  the  fleet,  firfi 
created  at  the  requefi  of  M.  Decius,  tribune  of  the  people,  in 
the  time  of  the  war  with  the  Samnites.  The  duty  of  their  of¬ 
fice  confided  in  giving  orders  for  the  fitting  of  fiiips,  and  giving 
their  commiffions  to  the  marine  officers,  &c. 

Duumviri  Sacrorum ,  were  magifirates  created  by  Tarqui- 
nius  Superbus,  for  the  performance  of  the  facrifices,  and  keep¬ 
ing  of  the  Sibyls  books.  They  were  chofen  from  among  the 
patricians,  and  held  their  office  for  life  :  they  were  exempted 
from  ferving  in  the  wars,  and  from  the  offices  impofed  on  the 
other  citizens,  and  without  them  the  oracles  of  the  Sibyls 
could  not  be  confulted. 

DUYVELAND,  or  Diveland,  one  of  the  iflands  of 
Zealand,  in  the  United  Provinces,  lying  eaftward  of  Schonen, 
from  which  it  is  only  feparated  by  a  narrow  channel. 

DWAL,  in  heraldry,  the  herb  nfghtfirade,  ufed  by  fuch 
as  blazon  with  flowers  and  herbs,  itiilead  of  metals  and  co¬ 
lours,  for  fable  or  black.  _  . 

DWARF,  iu  general,  an  appellation  given  to  things  greatly 
inferior  in  fize  to  that  which  is  ufualin  their  feveral  kinds :  thus 
there  are  dwarfs  of  the  .human  fpecies,  dwarf-dogs,  dwarf- 
trees,  Sec.  The  Romans  were  paffionately  fond  of  dwarfs, 
whom  they  called  nani  or  naria,  infomuch  that  they  often  ufed 
artificial  methods  to  prevent  the  growth  of  boys  defigned  for 
dwarfs,  by  inclofing  them  in  boxes,  or  by  the  ufe  of  tight 
bandages.  Auguftus’s  niece,  Julia,  was  extremely  fond  of  a 
dwarf  called  Sonopas,  who  was  only  two  feet  and  an  hand- 
breadth  high.  We  have  many  other  accounts  of  human 
dwarfs,  but  mod  of  them  deformed  in  fome  way  or  other  be- 
fides  the  fmallnefsof  their  fize.  Many  relations  alfo  concerning 
dwarfs  we  mull  neceffarily  look  upon  to  be  fabulous,  as  well  as 
thofe  concerning  giants.  The  following  hifiory,  however, 
which  we  have  reafon  to  look  upon  as  authentic,  is  too  remark¬ 
able  not  to  be  acceptable  to  the  generality  of  our  readers. 

Jeffery  Hndfon,  the  famous  Englifli  dwarf,  was  born  at 
Oakham  in  Rutlandffiire  in  1619  ;  and  about  the  age  of  feven 
or  eight,  being  then  but  18  inches  high,  was  retained  in  the 
fervice  of  the  duke  of  Buckingham,  who  rdided  at  Burleigh 
on  the  Hill.  Soon  after  the  marriage  of  Charles  I,  the  king 
and  queen  being  entertained  at  Burleigh,  little  Jeffery  was 
ferved  up  to  tabic  in  a  cold  pye,  andprefented  by  the  duehefs 
to  the  queen,  who  kept  him  as  her  dwarf.  From  7  years  of 
age  till  30  he  never  grew  taller  ;  but  after  30  he  fhot  up  to 
three  feet  nine  inches,  and  there  fixed.  Jeffery  became  a  con- 
fiderable  part  of  the  entertainment  of  the  court.  Sir  William 
Davenant  wrote  a  poem  called  JcJJreidos,  on  a  battle  between 
him  and  a  turkey-cock;  and  in  16^8  was  publifhed  a  very 
fmall  book,  called  the  New  Tear's  Gift,  prefented  at  court  by 
the  lady  Parvula  to  the  lord  Minimus  (commonly  called  Little 
Jeffery)  her  majefty’s  fervant,  &c.  written  by  Microplulus, 
with  a  little  print  of  Jeffery  prefixed.  Before  this  period, 
Jeffery  was  fent  to  France  to  fetch  a  midwife  for  the  queen  ; 
and  on  his  return,  brought  many  rich  prefents  to  the  queen 
from  her  mother  Mary  de  Media's,  but  was  taken  by  the  Dun- 
kirkers.  Jeffery,  thus  made  of  confequence,  grew  to  think 
himfelf  really  fo.  He  had  borne  with  little  temper  the  teafing 
of  the  courtiers  and  domeffics,  and  had  many  iquabbles  With 
the  king’s  gigantic  porter.  At  laft,  being  provoked  by  Mr. 
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Crofts,  a  young  gentleman  of  family,  a  challenge  enfued  :  and 
Mr.  Crofts  coming  to  the  rendezvous  armed  only  with  a  fquirt, 
the  little  creature  was  fo  enraged,  that  a  real  duel  enfued ;  and 
the  appointment  being  on  horfeback  with  piftois,  to  put  them 
more  on  a  level,  Jeffery,  with  the  firft  fire,  fhot  his  antagonift. 
dead.  This  happened  in  France,  whither  he  had  attended  his 
miftrefs  in  the  troubles.  He  was  again  taken  prifoner  by  a 
Turkifh  rover,  and  fold  into  Barbary.  He  probably  did  not 
remain  long  in  flavery :  for  at  the  beginning  of  the  civil  war, 
he  was  made  a  captain  in  the  royal  army  ;  and  in  1644  attended 
the  queen  to  France,  where  he  remained  till  the  ReRoration. 
At  ! ait,  upon  fufpicion  of  his  being  privy  to  the  Popifli  plot, 
he  was  taken  up  in  16S2,  and  confined  in  the  Gatehoufe, 
Weftminfter,  where  he  ended  his  life,  in  the  63d  year  of 
his  age. 

In  the  Memoirs  of  the  Royal  Academy  of  Sciences,  a  re¬ 
lation  is  given  by  the  Count  de  Treffau,  of  a  dwarf  called 
Bebe,  kept  by  the  late  Staniflaus  king  of  Poland,  and  who  died 
in  i  764  at  the  age  of  23,  when  he  meafured  only  33  inches. 
At  the  time  of  his  birth,  he  meafured  only  between  eight  and 
nine  inches.  Diminutive  as  were  his  dimenfions,  his  reafoning 
faculties  were  not  lefs  fcanty  ;  appearing  indeed  not  to  have 
been  fuperior  to  thofe  of  a  well-taught  pointer.  But  that  the 
fize  and  Rrength  of  the  intelleftual  powers  are  not  affe&ed  by 
the  diminutivenefs  or  tenuity  of  the  corporeal  organs,  is  evi¬ 
dent  from  a  ftill  more  ftriking  inltance  of  littlenefs,  given  11s 
by  the  fame  nobleman,  in  the  perfon  of  Monfieur  Borulawfki, 
a  Polifh  gentleman,  whom  he  law  at  Luneville,  who  has  fince 
been  at  Paris  and  London,  and  who  at  the  age  of  32  meafured 
only  28  inches.  This  miniature  of  a  man,  confidering  him 
only  as  to  his  bodily  dimenfions,  was  a  giant  with  regard  to 
his  mental  powers  and  attainments.  He  is  deferibed  by  the 
count  as  poffeffing  all  the  graces  of  wit,  united  with  a  found 
judgment  and  an  excellent  memory ;  fo  that  we  may  with 
juftice  fay  of  M.  Borulawfki,  in  the  words  of  Seneca,  and 
nearly  in  the  order  in  which  he  lias  ufed  them,  “  Pojfe  inge - 
mum  fortijjimum  ac  beatijfimum  fub  quolibet  corpufculo  latere .” 

DW1NA,  the  name  of  two  large  rivers  ;  one  of  which  rifes 
in  Lithuania,  and,  dividing  Livonia  from  Courland,  falls  into 
the  Baltic  Sea  a  little  below  Riga:  the  other  gives  name  to 
the  province  of  Dwina  in  Ruflia,  difeharging  itfelf  into  the 
White  Sea  a  little  below  Archangel. 

DYE,  in  architedlure,  any  fquare  body,  as  the  trunk  or 
notched  part  of  a  pcdeftal :  or  it  is  the  middle  of  the  pedeRal, 
or  that  part  included  between  the  bafe  and  the  corniche ;  fo 
called  beeaufe  it  is  often  made  in  the  form  of  a  cube  or  dye.— 
See  Architecture. 

DYER,  a  perfon  who  profefTes  the  art  of  dyeing  cloth  or 
other  fubftances  of  different  colours.  See  Dyeing.. 
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IS  the  art  of  developing  and  extra&ing  the  coloured  particles 
of  any  fubftance  whatever,  and  of  uniting  and  fixing  them 
afterwards  upon  cloths,  fluffs,  or  any  other  matters,  fo  as  ap¬ 
parently  to  conftitute  but  one  body. 

The  obje<5l  of  this  art  therefore  confifls  in  deprivingone  body 
of  its  colouring  principle,  in  order  to  fix  it  upon  another  in  a 
durable  manner ;  and  the  feries  of  manipulations  which  are 
needfary  to  produce  this  effeft,  conftitutes  the  art  itfelf. 


Dyer  (Sir  James),  an  eminent  Englilh  lawyer,  chief  judge 
of  the  court  of  common  pleas  in  the  reign  of  Queen  Elizabeth. 
He  died  in  1581  ;  and  about  20  years  after  was  publifhed  his 
large  colle&ion  of  Reports,  which  have  been  highly  efteemed 
for  their  fuccindnefs  and  folidity.  He  alfo  left  other  writings 
behind  him  relative  to  his  profefiion. 

Dyer  (John),  an  Englifh  poet,  was  born  in  1700,  the 
fecund  fon  of  Robert  Dyer,  of  Aberglafney  in  Caermarthen- 
fhire,  a  folicitor  of  great  capacity  and  note.  He  paffed  through 
Weltminller  fchool  under  the  care  of  Dr.  Freind,  and  was 
then  ca,*.d  home  to  be  inRru£led  in  his  father’s  profefiion. 
His  genius,  however,  led  him  a  different  way  :  for,  befides 
his  early  tatle  for  poetry,  having  a  pafiion  no  lefs  ftrong  for 
the  arts  of  defign,  he  determined  to  make  painting  his  pro¬ 
fefiion.  With  this  view,  having  Rudied  a  while  under  his 
maker,  he  became,  as  he  tells  his  friend,  an  itinerant  painter, 
and  wandered  about  South  Wales  and  the  parts  adjacent ;  and 
about  1727  printed  “  Grongar  Hill.”  Being,  probably,  un- 
fatisfied  with  bis  own  proficiency,  he  made  the  tour  of  Italy  ; 
and  fpent  whole  days  in  the  country  about  Rome  and  Florence, 
fketching  thofe  pitlurefque  profpecls  with  facility  and  fpirit. 
On  his  return  to  England,  he  publifiied  the  “  Ruins  of  Rome,” 
1740  ;  and  being  rather  ferious,  and  his  conduft  and  behaviour 
always  irreproachable,  he  was  ordained  by  the  bilhop  of  Lin* 
coin  ;  and  had  a  law  degree  conferred  on  him. 

About  the  fame  time  he  married  a  lady  of  Colefhill,  named 
Enfor  ;  “  whofe  grandmother,”  fays  he,  “  was  a  Shakfpeare, 
defeended  from  a  brother  of  every  body’s  Shakfpeare.”  His 
firfi  patron,  Mr.  Harper,  gave  him,  in  1741,  Calthorp  in 
Leicefierfhire,  of  eighty  pounds  a  year,  on  which  he  lived  ten 
years;  and,  in  April  1757,  exchanged  it  for  Belchford  in 
Lincolnfhire,  of  feventy-five,  which  was  given  him  by  lord- 
chancellor  Hardwicke,  on  the  recommendation  of  a  friend  to 
Virtue  and  the  Mufes.  In  1752,  Sir  John  Heathcote  gave 
him  Coningfby,  of  one  hundred  and  forty  pounds  a  year  ;  and 
in  J  756,  when  he  was  LL.B.  without  any  folicitation  of  his  own, 
obtained  for  him  from  the  chancellor,  Kirby  on  Bane,  of  one. 
hundred  and  ten.  In  1757  he  publilhed  “  The  Fleece,”  his, 
greateR  poetical  work.  He  did  not  indeed  long  out-live  that; 
publication,  nor  long  enjoy  the  increafe  of  his  preferments  ;  for- 
a  confurnptive  diforder,  with  which  he  had  long  Rruggled,. 
carried  him  off  at  length  in  1758.  Mrs.  Dyer,  on  her  huf- 
band’s  deceafe,  retired  to  her  friends  in  CaernarvonRiire.  In 
1756  they  had  four  children  living,  three  girls  and  a  boy. 
Of  thefe,  Sarah  died  fingle.  The  fon,  a  youth  of  the  moll 
amiable  difpofition,  died  in  London,  as  he  was  preparing  to 
fet  out  on  a  tour  to  Italy,  in  April  1782,  at  the  age  of  32. 
DYERS-#fofr/,  in  botany.  See  Reseba. 
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OF  THE  ANTIQUITY  OF  THE  ART  OF  DYEING. 

THE  origin  of  the  art  of  dyeing,  or  of  imparting  to  different 
materials  employed  for  the  fabrication  of  garments  and  furni¬ 
ture,  thofe  beautiful  colours  which  are  afforded  hy  many  arti¬ 
cles  of  the  vegetable,  animal,  and  mineral  kingdoms,  appears 
to  have  been  of  high  antiquity.  As  moR  of  thefe  materials 
are,  of  themfelves,  either  of  dark  and  difagreeable  colours,  or 
elfe  devoid  of  all  colour,  it  is  probable  that,  even  in  the  very 
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rarlfeft  ages,  the  love  of  ornament,  which  is  natural  to  man¬ 
kind,  would  induce  them  to  ilain  their  veftments  with  various 
colouring  ingredients,  efpecially  with  vegetable  juices.  But 
the  means  of  imparting  permanent  dyes  to  cloth,  and  affixing 
to  its  fibres  fuch  colouring  materials,  as  could  not  eafily  be 
walked  out  by  water,  or  be  obliterated  or  greatly  changed  by 
theadion  of  air,  or  of  certain  faline  fubftances,  to  which  they 
are  liable  to  be  expofed,  and  which  are  neceffary  to  render 
them  clean  when  foiled,  was  an  art  which  required  the  know¬ 
ledge  of  principles  not  within  the  reach  of  untutored  men,  and 
©nly  to  be  obtained  by  gradual  invelligation,  and  by  the  lapfe 
of  a  confiderable  portion  of  time. 

According  to  Pliny,  the  Egyptians  had  difeovered  a  mode 
of  dyeing,  fomewhat  refembling  that  which  we  ufe  for  colour¬ 
ing  printed  linens  ;  the  fluffs,  probably  after  having  been  im¬ 
pregnated  with  different  mordants,  were  immerfed  in  vats, 
where  they  received  various  colours.  And  Mr.  Delaval  is  of 
opinion,  that  they  were  pofTefTed  not  only  of  the  art  of  dyeing, 
but  even  of  that  of  printing  on  cloths. 

The  Phoenicians  feem  to  have  a  ltrong  claim  to  the  invention 
of  this  art,  and  they  held  a  decided  pre-eminence  ip  it  for 
many  ages  r  their  purple  and  fcarlet  cloths  were  fought  after 
by  every  civilized  nation  ;  and  the  city  of  Tyre,  enriched  by 
its  commerce,  increafed  to  an  amazing  extent.  But  her  career 
was  flopped  by  the  vanity  and  folly  of  the  eallern  emperors ; 
under  whofe  dominion  this  opulent  city  had  unfortunately 
fallen.  Defirous  of  monopoliling  the  wearing  of  the  beautiful 
cloths  of  Tyre,  thefe  misjudging  tyrants  iffued  mod  fevere 
edids,  prohibiting  any  one  from  appearing  in  the  Tyrian  blue, 
purple,  or  fcarlet,  except  themfelves,  and  their  great  officers 
of  date.  To  this  injudicious  reftridion  is  to  be  attributed  the 
deltrudion  of  the  Tyrian  dyes.  For  under  the  impolitic  re- 
draint  impofed  on  the  confumption  of  the  Phoenician  cloths, 
the  manufacturers  and  dyers  were  no  longer  able  to  carry  on 
their  trade ;  it  grew  languid,  fickened*  and  expired  :  and,  with 
the  trade,  the  art  itfelf  alfo  perifhed.  > 

Among  the  Greeks  the  knowledge  of  dyeing  mud  have 
been  very  imperfed,  and  little  affifted  by  fcience  ;  for  the  art  of 
dyeing  linen  appears  not  to  have  been  known  in  Greece  before 
Alexander’s  invafion  of  India,  where,  according  to  Pliny, 
they  dyed  the  fails  of  his  vefTels  of  different  colours.  The 
Greeks  feem  to  have  borrowed  this  art  from  the  Indians. 

This  lad  country  feems  to  have  been  the  nurfery  of  the  arts 
and  fciences,  which  were  afterwards  fpread  and  perfeded  among 
other  nations.  Accidents  which  had  a  tendency  to  improve 
the  art,  could  not  fail  to  be  multiplied  rapidly,  in  a  country 
rich  ia  natural  produdions,  which  requires  little  labour  for 


the  fupport  of  its  inhabitants,  and  the  population  of  which 
was  favoured  by  the  bounty  of  nature,  and  the  limplicity  of 
manners,  till  it  was  oppofed  by  the  tyranny  of  Proceeding 
conquerors.  But  religious  prejudices,  and  the  unalterable 
divihon  in  cads,  foon  put  lhackles  upon  indullry  ;  the  arts  be¬ 
came  dationary ;  and  it  would  feem  that  the  knowledge  of 
dyeing  cotton  in  that  country  (for  filk  was  then  unknown,  or 
at  lead  very  fcarce)  was  as  far  advanced  in  the  time  of  Alex¬ 
ander,  as  it  is  at  the  prefent  period. 

The  very  beautiful  colours  which  are  obfervable  in  fome 
Indian  linens,  would  lead  one  to  fuppofe  that  the  art  of  dyeing 
had  there  attained  a  high  degree  of  perfedion  ;  but  we  find 
by  the  defeription  which  Beaulieu,  at  the  requell  of  Dufay,  gave 
of  fome  operations  performed  under  his  own  eye,  that  the 
Indian  proceffes  are  fo  complicated,  tedious,  and  imper¬ 
fed,  that  they  would  be  impracticable  in  any  other  country, 
on  account  of  the  great  difference  in  the  price  which  is  paid 
for  labour. 

It  is  unquedionably  true,  that  European  induftry  has  far 
furpaffed  them  in  corrednefs  of  defign,  variety  of  (hade,  and 
facility  of  execution;  and  if  we  are  inferior  to  them  with  refped 
to  the  livelinefs  of  two  or  three  colours,  it  is  only  to  be  at¬ 
tributed  to  the  fuperior  quality  of  fpme  of  their  dyes,  or 
perhaps  to  the  length  and  multiplicity  of  their  operations  and 
proceffes. 

In  our  own  country,  however,  the  art  of  dyeing  had  made 
no  confiderable  progrefs  till  about  the  beginning  of  the  lad 
century.  Before  that  period  our  cloths  were  fent  to  Holland, 
to  be  dreffed  and  dyed.  This,  however,  was  probably  prac- 
tifed  only  in  the  cafe  of  particular  colours.  The  dyeing  of 
woollen  and  filken  goods  has  indeed  long  lince  attained  a  con¬ 
fiderable  degree  of  excellence  ;  but  the  manufactures  of  cotton, 
owing  to  the  fmall  attraction  of  that  fubftance  for  colouring 
matters  have  been  very  deficient  in  this  point.  Till  within 
thefe  few  years,  the  colours  employed  in  the  dyeing  of  fuitians 
and  cotton  velvets  were  few ;  and,  even  at  this  day,  many  of 
them  are  fugitive.  But  it  mud  be  allowed  that  great  improve- 
ments  have  been  made  within  thefe  few  years  ;  from  the  appli¬ 
cation  of  chemical  principles,  and  by  a  diligent  invelligation 
of  the  nature  of  colouring  fubftances.  There  is  however  II  ill 
much  room  for  the  improvement  of  the  art,  but  this  can  only 
be  effeCled  by  the  praClical  dyer  acquiring  chemical  know¬ 
ledge.  While  the  grounds  on  which  the  different  operations 
Ihould  proceed  are  ill-underftood,  many  errors  mull  arife, 
many  needlefs  materials  mull  be  employed,  and  much  ex- 
pence,  which  might  othervvife  be  fpared,  muftnecelfarily  be 
incurred. 


PART  I. 


Sect.  I.  Of  the  Theory  of  Dyeing. 

IT  is  not  the  bufinefs  of  this  treatife  to  examine  the  dif¬ 
ferent  theories  which  have  been  advanced  concerning  the  na¬ 
ture  of  colours ;  but  it  may  be  neceffary,  before  we  proceed  to 
deduce  a  general  theory  of  dyeing,  to  make  a  few  obfervations 
on  the  common  properties  of  colouring  fubftances. 

Of  the  Properties  of  Colouring  Subjianccs. — In  explaining 
the  caufe  of  colour,  and  the  nature  of  colouring  particles, 
two  great  inconveniences  have  arifen  ;  firft,  from  an  attempt 
to  illuftrate  the  adion  which  the  particles  of  colouring 
fubftances  have  on  the  rays  ©f  light,  in  confequence  of  their 
denfity  and  thicknefs,  without  having  any  means  of  afeertain- 
iag  this,  and  without  any  regard  to  the  attrad  ions  which  refult 
from  their  chemical  compofition  ;  fecondly,  in  comparing  the 


colouring  particles  to  mucilages  and  refin3,  from  fome  very 
faint  refemblances ;  and  in  attempting  to  explain  their  colour¬ 
ing  properties  by  conjedures,  formed  refpeding  their  com¬ 
ponent  parts,  while  thefe  properties  ought  rather  to  be  afeer- 
tained  by  dired  experiment,  than  explained  by  an  imaginary 
compofition.  It  was  alfo  departing  from  true  theory,  to 
aferibe  to  laws  purely  mechanical,  the  adhefion  of  the  colour¬ 
ing  particles  to  the  fubftances  dyed,  the  adion  of  the  mordants, 
the  difference  between  the  true  or  durable,  and  the  falfe  or 
fading  dyes.  Hellot,  who  has  written  an  excellent  treatife  on 
dyeing,  feems  to  have  been  completely  wrong  on  this  fubjed  ; 
and  Macquer,  who  was  amongft  the  firll  who  entertained  juft 
11  otions  refpeding  chemical  attradions,  feems  to  have  been  led 
affray  by  his  ideas*  It  appears,  however,  that  Dufay  had  before 
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obferved,  that  the  colouring  pai  tides  were  naturally  difpofed 
to  adhere  more  or  lefs  firmly  to  the  filaments  which  receive 
them  ;  and  had  very  jufily  remarked,  that  without  this  dif- 
pofition,  {luffs  would  never  affume  any  colour,  but  that  of  the 
bath,  and  would  always  divide  the  colouring  particles  equally 
with  it  ;  whereas  the  liquor  of  the  bath  fometimes  becomes  as 
limpid  as  water,  giving  off  all  the  colouring  particles  to' the 
ftuff ;  which  (fays  he)  feems  to  indicate  that  the  ingredients 
have  lefs  attraction  for  the  water,  than  for  the  particles  of  the 
wool.  But  Bergman  feems  to  have  been  the  firff  who  referred 
the  phenomena  of  dyeing  entirely  to  chemical  principles. 
Having  dyed  fome  wool  and  fome  filk  in  a  folution  of  indigo, 
in  very  dilute  fulphuric  acid,  he  explains  the  effects  he  obferved 
in  the  operation,  by  attributing  them  to  the  precipitation  oc- 
cafioned  by  the  blue  particles  having  a  ftronger  attraftion  for 
the  particles  of  the  wool  and  filk,  than  for  thofe  cf  the  acidu¬ 
lated  water:  he  remarks,  that  this  attraction  of  the  wool  is  fo 
ftrong,  as  to  deprive  the  liquor  entirely  of  the  colouring  parti¬ 
cles  ;  but  that  the  weaker  attraction  of  the  filk  can  only 
diminifh  the  proportion  of  thefe  particles  in  the  bath  :  and  he 
{hews,  that  both  the  durability  of  the  colour,  and  the  degree 
of  intenfity  it  is  capable  of  acquiring,  depend  on  thefe  different 
attractions.  Tin's  is,  in  fat,  the  true  light  in  which  the  phe¬ 
nomena  of  dyeings  fliould  be  viewed-;  they  are  real  chemical 
phenomena,  which  ought  to  be  analyled  in  the  fame  way  as  all 
thofe  dependant  on  the  actions  which  bodies  exert,  in  confe- 
quence  of  their  peculiar  nature-  It  is  evident  that  the  co¬ 
louring  particles  of  bodies  poffefs  chemical  properties,  that 
diftnguiih  them  fiom  all  other  fubitances  ;  and  that  they  have 
attractions  peculiar  to  themfelves,  by  means  of  which  they  unite 
with  acids,  alkalis,  metallic  oxides,  or  calces,  and  fome  earths, 
principally  alumine  or  pure  clay.  They  frequently  precipitate 
oxides  and  alumine,  from  the  acids  which  held  them  in  fo- 
■lution  ;  at  other  times  they  unite  with  the  falts  and  form  fu- 
pracompounds,  or  compounds  of  more  than  two  ingredients, 
which  combine  with  the  wool,  filk,  cotton,  or  linen.  And  with 
thefe,  their  union  is  rendered  much  more  clofe  by  means  of 
alumine  or  a  metallic  oxide,  than  it  would  be  without  their  in¬ 
tervention.  It  may  he  remarked,  that  the  difference  in  the 
nttraftions  of  the  colouring  particles  for  wool,  filk,  and  cotton, 
is  fometimes  fo  great,  that  they  will  not  unite  with  one  of  thefe 
fubftances,  while  they  combine  very  readily  with  another  : 
thus  cotton  receives  no  colour  in  a  bath  which  dyes  wool  fcarlet. 
Dufay  got  a  piece  of  ftuff  made,  the  warp  of  which  was  wool 
and  the  woof  cotton,  which  went  through  the  .procefs  of 
fulling,  that  he  might  be  certain  that  the  wool  and  the  cotton 
received  exactly  the  fame  preparation  ;  but  the  wool  took  the 
rfcarlet  dye,  and  the  cotton  remained  white.  It  is  this  dif¬ 
ference  of  attraction  which  renders  it  neceffary  to  vary  the 
preparation,  and  the  procefs,  according  to  the  nature  of  the 
fubffance  which  is  intended  to  be  dyed  of  a  particular  colour. 
.And  thefe  fame  confiderations  ought  to  determine  the  means 
to  he  purfued  for  the  improvement  of  the  art  of  dyeing.  It 
■is  highly  proper  to  endeavour  to  afcertain,  what  are  the  con- 
ilitu-ent  principles  of  the  colouring  particles.  And  in  this  in- 
.quiry,  the  moil  effential  circumftances  are,  to  determine  the 
,  affinities  of  a  colouring  fubffance,  firff,  with  the  fubftances 
which  may  he  .employed  as  menftrua  ;  fecondly,  with  .thofe 
which  may  b.y  their  combinations  modify  the  colour,  increafe 
its  brilliancy,  and  help  to  {Lengthen  its  union  with  the  ftuff  to 
he  dved  ;  thirdly,  with  the  different  agents  which  may  change 
the  colour,  and  principally  with  the  external  agents- — air  and 
light. 

It  is  proper  to  take  notice,  that  the  qualities  of  the  uncom¬ 
bined  colouring  particles  are  modified  when  they  unite  with  a 
fubffance  ;  and  if  this  compound  unites  with  a  ftuff,  it  under¬ 
goes  new  modifications.  Thus  the  properties  of  the  colouring 


particles  of  cochineal  are  modified,  by  being  combined  with 
the  oxide  of  tin,  and  thofe  of  the  fubffance  refulting  from  this 
combination,  are  again  modified  by  their  union  with  the  wool 
or  filk  ;  fo  that  the  knowledge  we  may  acquire  by  the  examina¬ 
tion  of  colouring  fubftances  in  their  feparate  dates,  can  only 
inform  us  refpefting  the  preparations  that  may  be  made  of 
tljem  :  that  which  we  acquire  refpedfing  their  combinations 
with  fubftances  which  ferve  to  fix  them,  or  to  increafe  their 
beauty,  may  inform  us  what  procefles  in  dyeing  ought  to  be 
preferred  or  tried  ;  but  it  is  only  by  diredt  experiment  made 
with  the  different  fubftances  employed  in  dyeing,  that  we  can 
confirm  our  conjectures  and  properly  eftablifti  the  proceffes. 

The  preceding  facts  and  obfervations  (hew,  that  the  changes 
produced  by  acids  and  alkalis  on  many  vegetable  colours,  fuch 
as  the  chemifts  often  employ,  in  order  to  difeover  the  nature  of 
different  fubftances,  are  owing  to  the  combinations  which  take 
place  between  thefe  colouring  particles  and  the  acids  and 
alkalis.  The  compounds  refulting  from  thefe  combinations, 
may  be  compared  to  neutral  falts,  which  poffefs  qualities  dif¬ 
ferent  from  thofe  of  their  component  parts,  hut  in  which  one 
of  thefe  parts  may  be  in  excefs,  and  its  qualities  confequently 
be  predominant.  This  ftate  of  combination  is  obfervable  be¬ 
tween  the  colouring  particles  of  cochineal  and  acidulous  tar- 
trite  of  potafh,  or  cream  of  tartar ;  by  evaporating  {lowly  a 
folution  of  this  fait  in  a  decodtion  of  cochineal,  cryltals  are 
formed,  which  retain  a  fine  ruby  colour,  much  more  bright 
and  intenfe  than  that  of  the  liquor  which  formed  them.  It  is 
well  known  alfo,  that  there  are  fome  acids,  particularly  the  ni¬ 
tric,  which,  after  having  combined  with  the  colouring  particles, 
change  the  colour  which  they  at  firff;  produced,  make  it  yel¬ 
low,  and  deilroy  it.  They  then  adl  by  means  of  one  of  their 
principles,  the  oxigene,  or  vital  air.  Blue  colours  are  nor  the 
only  ones  which  become  red  by  the  addition  of  acids,  and  green 
by  that  of  alkalis ;  moll  red  colours,  as  that  of  the  rofe,  for 
inftance,  are  heightened  by  acids,  and  made  green  by  alkalis; 
and  fome  green  colours,  fuch  as  that  of  the  green  deeodtion 
of  burdock,  according  to  the  experiments  of  Mr.  Nofe,  and 
the  green  juice  of  buckthorn,  as  is  evident  from  the  trials  of 
Mr,  Becker,  are  reddened  by  acids.  This  property,  which 
is  common  to  moft  of  the  ordinary  colours  of  vegetables,  feems 
to  prove,  that  there  is  a  great  analogy  between  their  colouring 
particles ;  and  it  is  not  without  foundation,  that  Linnaeus 
fuppofed  that  the  red  in  vegetables  was  owing  to  an  acid, 
and  indicated  its  prefence  ;  but  there  are  alfo  many  vegetables 
which  contain  acid  in  a  difengaged  ftate,  without  their  pof- 
fefiing  a  red  colour.  It  is  therefore  evident,  that  the  colour¬ 
ing  particles  have  attractions  for  acids,  alkalis,  earths,  and 
metallic  oxides,  which  conftitute  a  part  of  their  chemical 
properties ;  and  in  confequence  of  which,  their  colours  are 
more  or  lefs  varied r  therefore  thefe  particles  form,  with  the 
ftuff  on  which  they  are  fixed,  a  compound  which  retains  only 
fome  of  their  original  properties :  they  are  alfo  modified  by 
their  union  with  alumine,  or  pure  clay,  metallic  oxides,  and 
fome  other  fubftances,  as  are  alfo  thofe  new  compounds,  when 
they  are  further  combined  with  the  ftuff:  all  thefe  modifica¬ 
tions  are  an^ogous  to  what  is  obferved  in  other  chemical  com- 
hinatipns, 

Of  Mardqmtu — Mordant  is  a  term  that  appears  to  have  been 
fiift  introduced  by  the  French  dyers  ;  who  apprehended  that 
the  intention  of  paffing  the  fubftances  which  were  to  be  dyed, 
through  certain  faline  liquors,  the  nature  of  which  they  did 
not  underftand,  was  to  corrode  fomething  that  oppofed  the 
entrance  qf  the  colouring  principle,  and  to  enlarge  the  pores  of 
the  fubftances.  It  is  a  title  which  is  applied  to  thofe  fub¬ 
ftances  which  ferve  as  intermedia  between  the  colouring  parti¬ 
cles  and  the  ftuff  to  be  dyed,  either  for  the  purpofe  of  facili¬ 
tating  of  of  modifying  their  combination.  Bajis  would  feem 
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-to  be  a  more  appropriate  term.  Mordants  deferve  the  greateft 
attention ;  as  by  their  means  colours  are  varied,  brightened, 
made  to  (trike,  and  rendered  more  durable. 

It  is  here  neccffary  to  examine  the  nature  of  the  a&ion  of 
the  principal  bafes  or  mordants,  and  to  endeavour  to  determine 
how  their  attractions  ferve  to  unite  the  colouring  particles  with 
the  (tuff,  and  how  they  affeCt  the  qualities  of  the  colours.  A 
'bafis  or  mordant  is  hot  always  a  fimple  agent,  for  new  combi¬ 
nations  are  fometimes  formed  by  the  ingredients  that  compofe 
it ;  fo  that  the  fubllances  employed  are  not  the  immediate 
agents,  but  the  compounds  which  they  have  formed.  Some¬ 
times  the  mordant  is  fixed  with  the  colouring  particles,  and 
fometimes  the  fluff  is  impregnated  with  it ;  on  other  occafions, 
both  thefe  modes  are  united  ;  and  we  may  dye  fucceflively  with 
liquors  containing  different  fubllances,  the  laft  of  which  only 
can  aCt  on  the  particles  with  which  the  fluff  is  impregnated. 
The  art  of  printing  linen  affords  many  proceffes,  in  which  it  is 
eafy  to  obferve  the  effeCts  of  mordants  :  therefore,  to  elucidate 
this  fubject,  it  may  be  ncceffary  to  mentio*  a  few  examples. 
Thebans  employed  for  linens  intended  to  receive  different  fhades 
of  red,  is  prepared  by  diffolving  in  eight  pounds  of  hot  water, 
three  pounds  cf  alum,  and  one  pound  of  acetu.e  of  lead,  or 
fugar  of  lead,  to  which  two  ounces  of  pot-afii,  and  afterwards 
two  ounces  of  powdered  chalk  are  added.  The  alum  is  de- 
compofed  by  the  acetite  of  lead,  becaufe  the  oxide  or  calx  of 
lead  combines  with  the  fulphuric  or  vitriolic  acid,  and  forms 
an  infoluble  fait  which  is  precipitated  ;  the  bafe  of  the  alum, 
alumine,  or  argillaceous  earth,  at  the  fame  time  combines  with 
the  acetous  acid,  or  vinegar,  and  produces  an  acetite  of  alu- 
mihe ;  the  chalk  and  pot-afh  anfwer  the  purpofe  of  faturating 
the  excefs  of  acid.  One  of  the  advantages  which  refult 
from  tfie  formation  of  the  acetite  of  alumine  is,  that  the 
alumine  is  retained  in  it  by  a  much  weaker  attraction  than 
in  the  alum,  fo  that  it  more  eafily  quits  its  menftruum,  to 
combine  with  the  Huff  and  the  colouring  particles.  And 
another  advantage  is,  that  the  acid  liquor  from  which  the 
alumine  is  feparated,  has  much  lefs  aCtion  on  the  colour  when 
it  confilts  of  the  acetous,  that  when  it  confills  of  a  ftronger 
acid,  fuch  as  the  fulphuric.  In  fnort,  the  acetite  of  alumine 
not  having  the  property  of  cryitallizing,  the  mordant,  which 
is  thickened  with  (larch  or  gum  to  prepare  it  for  being  applied 
to  the  block  on  which  the  deiign  is  engraved,  does  not  curdle 
as  it  would  if  it  contained  alum  capable  of  cryftaliizing.  By 
attending  to  the  operation  performed  upon  a  piece  of  linen 
cloth,  we  find  that  when  it  has  been  impregnated  by  the  mor¬ 
dant,  in  the  manner  determined  by  the  deiign,  it  is  put  into 
a  bath  of  madder;  the  whole  of  the  cloth  becomes  coloured, 
but  the  tinge  is  deeper  in  thofe  parts  which  have  received  the 
mordant ;  there  the  colouring  particles  have  combined  with 
the  alumine  and  the  cotton,  fo  that  a  triple  compound  has 
been  formed,  and  the  acetous  acid  feparated  from  its  bafis  is 
carried  off  in  the  bath.  It  is  obvious  that  the  colouring  parti¬ 
cles  combined  with  the  alumine. and  the  (tuff,  are  much  more 
difficultly  affedted  by  external  agents,  than  when  they  are  in  a 
feparate  (late,  or  combined  only  with  the  (tuff,  without  any 
intermediate  bond  of  un’.-n  :  and  it  is  on  this  property  that  the 
operations,  to  which  the  cloth  is  afterwards  fubjedled,  are 
founded:  after  it  has  been  maddered,  it  is  boiled  with  bran, 
and  fpread  upon  the  grafs  ;  and  thefe  operations  are  alternately 
repeated  until  the  ground  becomes  white.  The  colouring 
particles  which  have  r.ot  united  with  the  alumine,  are  altered 
in  their  compofition,  diffolved,  and  feparated,  while  thofe  that 
have  combined  with  it  remain,  and  are  preferred,  without 
alteration  ;  and  thus,  the  defign  alone  remains  coloured.  It 
feems  that  this  deft  ruCtion  of  the  colouring  particles  by  cx- 
pofure  on  the  grafs,  and  boiling  with  bran,  is  accomplrfhcd  in 
the  fame  manner  as  that  of  the  colouring  particles  of  flax,  and 
admits  of  the  fame  explanation.  The  only  difference  confab 
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in  fubflituting  bran  for  alkalis,  becaufe  they  would  diffolve  a 
part  of  the  colouring  matter  which  is  fixed  by  the  alumine,  and 
would  change  its  colour ;  inflead  of  which,  the  bran,  having  a 
much  weaker  aCtion  on  this  fubftance,  affeCts  only  the  colour- 
ing  particles,  which,  by  the  aCtion  of  the  air,  have  been  dif- 
pofed  more  eafily  to  folution.  If,  however,  inltead  of  the 
mordant  which  has  been  mentioned,  a  folution  of  iron  be  em¬ 
ployed,  the  fame  phenomena  take  place  ;  the  colouring  parti-' 
cles  decompofe  the  folution  of  iron,  and  form  a  triple  compound 
with  the  (luff;  but,  inftead  of  red,  we  get  from  the  madder 
brown  colours  of  different  (hades,  down  even  to  black  ;  and, 
by  uniting  thefe  two  mordants,  alum  and  iron,  we  have  mixed 
colours,  inclining  to  red  on  the  one  hand,  and  to  black  on  the 
other,  fuch  as  mordqfc  and  puce  colour-.  Other  colours  are 
alfo  procured  by  fubftituting  dyers  -weed  for  madder,  and  by 
means  of  thefe  two  colouring  fubllances,  indigo,  and  the  two 
mordants  above  mentioned,  we  obtain  mod  of  the  different 
fhades  that  are  obfervable  in  (tuffs  which  are  printed. 

It  is  found  that  the  fubllances  which  compofe  a  mordant 
are  fometimes  incapable  of  decompofing  each  other  folely  by 
their  own  attractions ;  but  the  attraction  of  the  fluff  for  one  of 
their  confiituent  paits,  brings  about  a  clecompolition  and  new 
combinations,  and  fometimes  this  effect  is  not  produced  or 
completed  without  the  aid  of  the  attraction  of  the  colouring 
particles.  This  appears  to  be  the  cafe  in  the  mixture  of  alum 
and  tartar,  one  of  the  mo  ft  common  mordants  employed  in  the 
dyeing  of  wot?!.  Mr.  Bertholiet  having  diffolved  equal  weights 
of  alum  and  of  tartar,  the  latter  fait  by  this  mixture  acquired  a 
greater  degree  of  folubility  than  it  naturally  poffeffes ;  but,  by 
evaporation  and  a  fecond  cryflallization,  the  alum  and  the 
tartar  were  feparated,  fo  that  they-  had  not  decompofed  each 
other.  On  boiling  for  an  hour,  half  an  ounce  of  alum  with  an 
ounce  of  wool,  a  precipitate  was  formed,  which,  whenwafhed 
carefully,  Teemed  to  confift  chiefly  of  fmall  filaments  of  weal 
incrufted  with  earth.  To  this  the  above  chemift  added  ful¬ 
phuric  acid,  and  evaporated  it  to  drynefs,  diffolved  it,  and  ob¬ 
tained  cry  ftals  of  alum  ;  fome  carbonic  particles  feparated  from 
it.  He  alfo  evaporated  the  liquor  in  which  the  wool  had  been 
boiled,  but  obtained  from  it  only  a  few  grains  of  alum  ;  the 
remainder  would  not  cryltallize.  He  rediffolved  it,  and  pre¬ 
cipitated  the  alumine  by  an  alkali;  the  precipitate  was  of  a 
flate  colour,  it  grew  black  upon  a  red-hot  coal,  and  emitted 
alkaline  vapours.  From  this  experiment  it  is  evident  that  the 
wool  had  decompofed  the  alum ;  that  a  part  of  the  alumine 
had  combined  with  its  molt  detached  filaments,  which  were  lead 
retained  by  thg  force  of  aggregation;  that  a  part  of  its  animalfub- 
ltance  had  been  diffolved,  and  precipitated  by  the  alkali,  from  the 
triple  Combination  which  it  had  formed.  He  made  die  fame  ex¬ 
periment  with  half  an  ounce  of  alum  and  two  drams  of  tartar  ; 
no  precipitation  took  place  :  he  obtained  by  evaporation  a  fmall 
portion  of  the  tartar,  and  fome  very  irregular  cryftals  of  alum  ; 
the  reft  would  not  cryltallize :  this,  on  being  diluted  with 
water,  and  precipitated  by  pot-afh,  gave  by  evaporation  a  fair, 
which  burned  like  tartar.  The  wool  which  had  been  boiled 
with  the  alum  felt  harfh,  but  the  other  had  preferved  its  foftnefs. 
The  firft  had  acquired  from  the  madder  a  more  dull  though 
lighter  tint,  but  the  colour  of  the  latter  was  more  full  and  bright. 

It  feems  obvious  in  thefe  experiments,  firft,  that  the  wool 
had  begun  a  decompofition  of  the  alum,  that  it  had  united  with 
a  part  of  the  alumine,  and  that  even  the  part  of  the  alum 
which  retained  its  alumine  had  difiblved  fome  of  the  animal 
matter :  fecondly,  that  the  tartar  and  alum,  which  cannot 
decompofe  each  other  folely  by  their  own  attractions,  become 
capable  of  afting  on  each  other,  when  their  attractions  arc 
aftlfted  by  that  of  the  wool :  thirdly,  that  the  tartar  appears 
principally  tifeful  for  moderating  the  too  power  fulaClion  of  the 
alum  upon  the  wool,  whereby  it  is  injured ;  for  tartar  is  not 
ufed  in  the  aluming  of  filk  and  thread,  which  have  left  actio* 
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on  the  alum  than  wool  has.  As  the  decompofition  of  alum  by 
the  tartar  and  wool  takes  place  in  confequence  of  attractions 
which  nearly  balance  each  other,  and  the  procefs  mult  there¬ 
fore  go  on  flowly,  we  fee  why  it  is  ufeful  to  keep  the  fluff  im¬ 
pregnated  with  alum  and  tartar  for  fome  days  in  a  moifl  place, 
as  is  generally  recommended.  The  final  effeft  of  al tuning,  in 
whatever  manner  performed,  and  whatever  chemical  changes 
may  have  taken  place  in  it,  confifts  in  the  combination  of  ala¬ 
nine  with  the  fluff :  this  union  has  probably  been  inrperfeft, 
and  the  acids  only  partially  feparated,  but  becomes  complete 
when  the  cloth  has  been  boiled  with  the  madder,  as  we  have 
feen  in  the  cafe  of  printed  fluffs.  Eut  an  acid  or  an  alkali  may 
form  a  fupracompotlnd  with  the  fluff,  the  colouring  matter, 
and  the  alumine  ;  for  there  are  fome  colours  which  are  changed 
by  an  acid,  and  reflored  by  alkalis,  or  by  calcareous  earths, 
which  take  the  acid  from  them,  or  vice  verfa :  but  this  fupra- 
compofition  does  not  take  place  with  refpeft  to  thofe  colours 
which  are  efleemed  durable,  being  unchangeable  by  alkalis  or 
acids,  which  are  not  flrong  enough  to  deftroy  their  com- 
pofition.  The  attraction  of  alumine  for  animal  fubftances,  is 
not  however  merely  indicated  by  uncertain  appearances,  nor 
fuppofed  for  the  purpofe  of  being  employed  in  explanations, 
but  is  proved  by  direft  experiment.  The  chetnifl  juft  men¬ 
tioned  united  them  together,  by  mixing  an  animal  fub fiance 
with  a  folution  of  alum  ;  a  double  exchange  took  place,  the 
alkali  entered  into  combination  with  the  acid  of  the  alum,  and 
the  alumine,  combined  with  the  animal  fubftance,  was  pre¬ 
cipitated.  He  alfo  proved  the  attraction  of  alumine  for  animal 
fubftances  by  another  experiment ;  having  mixed  a  folution  of 
glue  with  a  folution  of  alum,  he  precipitated  the  alumine  by  an 
alkali,  and  the  glue  with  which  it  had  combined  fell  down 
along  with  it.  This  compound  has  the  appearance  of  a  femi- 
tranfparent  jelly,  and  grows  dry  with  difficulty.  Thus  we  have 
alfo  feen  in  the  preceding  experiments,  that  the  alkali  precipi¬ 
tated  the  alumine  combined  with  the  animal  fubftance,  from 
the  uncryftallizable  refidue  of  the  alum  which  had  been  boiled 
■with  the  wool.  The  attraction  of  alumine  for  moil  colouring: 
fubftances,  may  alfo  be  fhewn  by  direCt  experiment.  If  a  fo¬ 
lution  of  a  colouring  fubftance  be  mixed  with  a  folution  of 
alum,  a  precipitation  fometimes  takes  place ;  but  if  to  the 
liquor  we  add  an  alkali,  which  decompofes  the  alum,  and  fe- 
parates  the  alumine,  the  colouring  particles  are  then  precipi¬ 
tated,  combined  with  the  alumine,  and  the  liquor  remains 
dear  :  this  compound  has  got  the  name  of  Lake.  In  this  ex¬ 
periment,  too  much  alkali  rnuft  not  be  added,  beeaufe  alkalis 
are  capable  of  diffolving  lakes  in  general.  No  direft  experi¬ 
ment  has  however  yet  Ihewn,  that  alumine  attrafts  any  vege¬ 
table  fubftance  except  the  colouring  particles  ;  its  attraCrion  for 
them  feems  much  weaker  than  that  which  it  has  for  animal 
lubftances  ;  hence  the  acetite  of  alumine,  as  has  been  already 
obferved,  is  a  better  bafis  or.  mordant  for  cotton  and  linen  than 
alum  is,  and  upon  this  depend  the  different  means  employed  to 
increafe  the  fixity  of  the  colouring  particles  of  madder  in  the 
dyeing  of  thefe  fubftances.  The  oxides  or  calces  of  metals  have 
— fo  great  an  attraction  for  many  colouring  fubftances,  that  they 
quit  the  acids  in  which  they  were  diffolved,  and  are  precipi¬ 
tated  in  combination  with  them.  And,  on  the  other  hand, 
ail  metallic  oxides  have  the  property  of  uniting  with  animal 
fubftances ;  and  thefe  different  compounds  may  be  formed  by 
mixing  an  alkali  faturated  with  an  animal  fubftance,  with  me¬ 
tallic  folutions.  It  is  not  furpriftng,  therefore,  that  me¬ 
tallic  oxides  fhould  ferve  as  a  bond  of  union  between 
the  colouring  particles  and  animal  fubftances ;  but,  befides 
the  attraflion  of  the  oxides  for  the  colouring  particles, 
and  for  animal  fubftances,  their  folutior.s  in  acids  poffefs 
qualities  which  render  th^rn  more  or  lefs  fit  to  aft  as  mor¬ 
dants  :  thus,  thofe  oxides  which  eafily  part  with  their 
acids,  fuch  as  that  of  tin,  are  capable  of  combining  with 


animal  fubftances,  without  the  aid  of  colouring  particles  ;  ft  is 
Efficient  to  impregnate  the  wool  or  the  filk  with  a  folution  of 
tin,  although  they  be  afterwards  carefully  waffied,  which  is  not 
the  cafe  with  other  metallic  folutions.  Some  metallic  fubftances 
aftord,  in  combination,  only  awhiteandcolourlefs  bafis ;  andfome, 
by  the  admixture  of  their  own  colour,  modify  that  which  is 
proper  to  the  colouring  particles  ;  but  in  many  metallic  oxides, 
the  colour  varies  according  to  the  proportion  of  oxigene  or  vital 
air  they  contain,  and  the  proportion  of  this  is  eafily  liable  to 
change.  Upon  thefe  circumftances  their  properties  in  dyeing 
chiefly  degjjtd.  The  attraction  of  metallic  oxides- for  fubftances 
oi  vegetable  origin,  feems  much  weaker  than  thatwhich  they  have 
for  animal  fubftances,  and  we  are  even  ignorant  whether  they 
be  capable  of  contrafting  a  real  union  with  them  or  not  :  me¬ 
tallic  folutions  are  therefore  ill  fitted  to  ferve  as  mordants  for 
colours  in  cotton  or  linen,  except  iron,  the  oxide  of  which 
unites  firmly  with  vegetable  fubftances,  as  is  fhewn  by  iron 
moulds,  which  are  owing  to  a  real  combination  of  this  oxide 
or  calx. 

Whenever  the  colouring  particles  have  precipitated  a  me¬ 
tallic  oxide  from  its  menftruum,  the  fupernatant  liquor  contains 
the  difengaged  acid,  which  is  commonly  capable  of  diffolvinn- 
a  portion  of  the  compound  of  colouring  fubftance  and  oxide, 
fo  that  the  liquor  remains  coloured  ;  but  fometimes  the  whole 
of  the  colouring  particles  are  precipitated,  when  the  propor¬ 
tions  have  been  accurately  adjufted:  this  precipitation  is  faci¬ 
litated,  and  rendeied  more  complete,  by  the  prefence  of  the 
ftuff,  which  affifts,  by  the  tendency  it  has  to  unite  with  the 
compound  of  oxide  and  colouring  particles.  Uncomhined  mer 
tallic  oxides  have  alfo  a  very  evident  aftion  on  many  colouring 
fubftances  when  boiled  with  them,  and  modify  their  colour  ; 
the  oxide  of  tin  in  particular,  increafes  the  biightnefs  and. 
fixity  of  many. 

It  is  obvious  that  the  compounds  of  oxides  and  colouring 
fubftances  muft  be  fimilar  to  many  other  chemical  compounds, 
which  are  infoluble,  when  the  principles  of  which  they  are 
formed  are  properly  proportioned  ;  but  which  are  capable  of 
being  fuperiaturated  by  an  excefs  of  one  of  the  principles, 
and  thence  of  becoming  foluble.  Thus  a  metallic  oxide. united 
with  a  colouring  fubftance  in  excefs,  will  produce  a  liquor, 
the  colour  of  which  will  be  modified  by  the  oxide,  whereas, 
when  the  colouring  matter  is  not  in  excefs,  the  compound 
will  be  infoluble,  or  nearly  fo  ;  thefe  effefts  are  very  evident 
in  the  combination  of  iron  with  the  aftringent  principle.  Neu-  . 
tral  falts,  fuch  as  nitre,  and  particularly  muriate  of  foda,  or  com¬ 
mon  fait,  aft  as  bafts  or  mordants,  and  modify  colours  ;  but. 
it  is  difficult  to  afeertain  the  manner  in  which  they  aft.  Mr. 
Berthollet  has  found,  that  the  muriate  cf  foda  was  contained 
in  fubftance,  in  the  precipitates  produced  by  fome  fpecies  of 
colouring  particles,  and  that  thefe  precipitates  retained  a. 
confiderable  degree  of  folubility;  it  would,  feem,  that  a 
fmall  part  of  the  fait  becomes  fixed  with  the  colouring  par¬ 
ticles  and  the  ftuff.  Salts  with  calcareous  bafes  alfo  modify 
colours;  but  as  thefe  modifications  are. nearly  fimilar  to  thofe 
which  would  be  produced  by  the  addition  of  a  fmall  quan¬ 
tity  of  lime,  it  is  probable  that  they  are  deeompofed,  and 
that  a  little  of  the.  lime  enters  into  combination  with  the 
colouring  particles  and  the  ftuff.  By  attention  to  what  has 
been  juft  now  obferved,  we  fhall  eafily  difeern  what  combina¬ 
tions  are  formed  by  the  agency  of  the  different  reaftives  em¬ 
ployed  in  the  analyfis  of  colouring  fubftances ;  but  we  muft 
not  forget,  that  the  mordants  and  the  colouring  particles  have 
a  mutual  aftion  on  each  other,  which  may  change  their  pro¬ 
perties,  It  is  already  evident,  that  by  varying  the  bafes  or 
mordants,  we  may  multiply  prodigiously  the  fhades  obtained 
from  a  colouring  fubftance  ;  to  vary  their  mode  of  application 
even,  may  be  fufficient :  thus  we  fhall  have  different  effefts, 
by  impregnating  the  fluff  with  the  mordant,’ or  by  mixing 
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the  mordant  with  the  bath  ;  by  applying  heat,  or  ufing  ex- 
ficcation  ;  for  we  operate  upon  three  ele&ive  attra&ions  ;  that 
of  the  colouring  particles,  that  of  the  fluffs,  and  that  of  the 
punnciples  of  the  mordant ;  and  many  ciroumftances  may  caufe 
variations  in  the  refult  of  thefe  attractions ;  circumftances 
which  merit  further  explanation.  Exficcation  favours  the 
nnion  of  the'  fubftances  which  have  an  attraction  for  the  fluff, 
and  the  decompofitions  which  may  refult  fiom  that  union  ; 
Lecaufe  the  water  which  held  thefe  fubftances  in  folution,  by 
its  attraction,  oppofed  the  aCtion  of  the  fluff ;  but  the  exfie- 
cation  fhould  be  flow,  in  order  that  the  fubftances  may  not  be 
feparated  before  their  mutual  attractions  have  produced  their 
effect.  Hence  it  is  obvious,  how  the  repeated  exficcations 
employed  in  fome  proceffes  produce  their  effeCt. 

It  is  alfo  evident  that  the  greater  or  lefs  difpofltion  of  the 
fluff  to  unite  with  the  colouring  particles,  muft  frequently  oc- 
cafion  confiderable  differences  in  the  mode  of  employing  the 
mordant:  thus,  when  this  difpofltion  is  flrong,  the  mordant 
may  be  mixed  with  the  colouring  fubffance  ;  the  compound 
then  formed,  unites  with  the  fluff  immediately:  but  if  it  be 
weak,  the  compound  formed  by  the  colouring  particles,  and 
the  fubftance  employed  as  an  intermedium,  may  feparate,  and 
be  precipitated,  before  it  can  be  attached  to  the  fluff.  To 
prevent  this  inconvenience,  we  muft  begin  by  attaching  to 
the  fluff  the  fubftar.ee  which  is  to  ferve  as  the  medium  of 
union  between  it  and  the  colouring  particles.  But  in  order  to 
judge  of  the  effeCts  of  mordants,  and  of  the  moft  advantage¬ 
ous  manner  of  employing  them,  we  muft  pay  attention,  ftrft, 
to  the  combinations  which  may  be  produced,  either  by  the 
aCtion  of  the  fubftances  which  compofe  them,  or  by  that  of 
the  colouring  particles  and  the  fluff ;  fecondly,  to  the  circum¬ 
ftances  which  may  concur  in  bringing  about  thefe  combina¬ 
tions  more  or  lefs  quickly,  or  in  rendering  them  more  or  lefs 
complete ;  thirdly,  to  the  adlion  that  the  liquor  in  which  the 
fluff  is  immerfed  may  have,  either  on  its  colour  or  texture  ; 
and  in  order  to  forefee  what  that  a£l ion  may  be,  it  is  neceffary 
to  know  the  proportions  of  the  principles  which  enter  into 
the  compofttion  of  the  mordant,  and  what  will  be  left  in  an 
uncombined  ftate  in  the  fluids.  Bafes  or  mordants  are  not 
however  obtained  from  the  clafs  of  falts  alone  ;  vegetable  and 
animal  fubftances  ferve  this  purpofe  for  each  other  under  cer¬ 
tain  circumftances  :  thus,  in  the  procefs  for  Adrianople  red, 
th^  cotton  ought  to  be  impregnated,  or  rather  combined  with 
an  animal  fubftance  ;  and  thus,  the  aftringent  principle  is  of¬ 
ten  employed  as  a  medium  of  union  between  colouring  par¬ 
ticles  and  fluffs  of  different  kinds. 

Of  the  Addon  of  different  Suljlances  on  Colours. — Hitherto 
the  colouring  particles  have  been  confidered  only  as  fubftances 
capable  of  forming  different  combinations,  by  which  their  pro¬ 
perties  are  modified;  but  they  may  be  altered  in  their  com- 
poiition,  either  by  other  external  agents,  or  by  the  fubftances 
with  which  they  unite.  It  is  proper  to  begin  with  an  exami¬ 
nation  of  the  changes  produced  by  external  agents,  becaufe 
they  are  more  eafily  afeertained.  It  is  well  known  that  the 
liability  of  a  colour  confiils  in  its  power  of  refilling  the  action 
of  vegetable  acids,  alkalis,  foap,  and  more  efpecially  that  of 
the  air  and  light ;  but  this  power  varies  exceedingly,  according 
to  the  nature  of  the  colour  and  the  fpecics  of  the  fluff;  for 
the  fame  durability  is  not  required  in  the  colours  of  fllk  as  in 
thofe  of  wool.  There  is  not  much  obfeurity  in  the  adtianof 
water,  acids,  alkalis,  or  foap  ;  it  is  a  folution  brought  about 
by  thefe  agents  ;  and  it  appears  that  a  fmall  quantity  of  acid, 
er  of  alkali,  fome  mes  unites  with  the  compound  which  gives 
the  colour ;  becaufe  the  colour  is  not  deftroyed,  but  only 
changed,  and  may  be  reftoredby  taking  away  this  acid,  as  for 
example,  by  means  of  chalk  and  ammoniac  or  volatile  alkali. 

But  this  is  not  the  cafe  with  refpedl  to  the  adlion  of  air  and 
light,  Seheele  has  obferyed,  that  the  oxigenated  muriatic 


acid  or  dephlogifticated  marine  acid  rendered  vegetable  colours 
yellow,  and  he  attributed  that  cffcdl  to  the  property  it  had 
of  taking  up  the  phlogifton  which  entered  into  their  compo¬ 
fttion.  Mr.  Berthollet  has  fhewn  that  the  properties  of  the 
oxigenated  muriatic  acid  were  owing  to  the  combination  of 
its  oxigene  or  vital  air,  with  the  fubftances  expofed  to  its  adlion  ; 
that  it  commonly  rendered  the  colouring  particles  yellow  ;  but 
that,  by  a  continuance  of  its  adlion,  it  deftroyed  their  colour  ;  k 
without  determining  in  what  this  adlion  confifted  :  and  Mr. 
Fourcroy  has  fince  made  feveral  obfervations  on  the  adlion  of 
oxigene  on  the  colouring  particles,  which  throw  a  great  deal 
of  light  on  the  nature  of  the  changes  they  undergo,  chiefly 
when  watery  folutions  of  them  are  left  expofed  to  the  air,  or' 
have  been,  fubjedled  to  a  boiling  heat ;  he  obferved,  that  in 
confequence  of  the  adlion  of  the  air,  vegetable  decodtion*> 
formed  pellicles,  which  loft  their  folubility,  and  underwent  fuc* 
ceflive  changes  of  colour ;  he  marked  the  gradations  of  co¬ 
lour  thus  produced,  and  concluded  from  his  obfervations,  that' 
oxigene  entered  into  the  compofttion  of  the  colouring  particles  ; 
that  when  it  combined  with  them,  their  ftiade  was  changed  ;. 
and  that  the  more  they  received,  the  more  fixed  did  their  co¬ 
lour:  become  ;  and  that  the  belt  method  of  obtaining  perma¬ 
nent  unchangeable  colours  for  painting,  was  to  choofe  fuch  as 
had  been  expofed  to  the  adlion  of  the  oxigenated  muriatic 
acid.  In  confidering  the  effedls  of  air  on  colours,,  it  is  necef¬ 
fary  to  make  a  diftinclion  between  thofe  produced  by  metallic 
oxides,  and  thofe  produced  by  the  colouring  particles.:  Mr,. 
Berthcjlet  thinks  that  the  modifications  of  the  former  are 
entirely  owing  to  different  proportions  of  oxigene,  but  flora., 
obfervation  he  has  been  led  to  form  a  different  opinion  refpedl.-. 
ing  the  modifications  of  the  latter.  He  obferved,  that  the 
oxigenated  muriatic  acid  exhibited  different  phenomena  with, 
the  colouring  particles ;  that  fometimes  it  difeharged  their 
colour,  and  rendered  them  white;  that  moft  frequently  it 
changed  them  to  a  yellow,  fawn,  or  root  coloured,  brown,, 
or  black,  according  to  the  intenfity  of  its  adlion  ;  and  that, 
when  their  colour  appeared  only  difeharged  or  rendered 
white,  heat,  or  a  length  of  time,  was  capable  of  render¬ 
ing  them  yellow.  He  compared  the  effedl  produced  by  the 
oxigenated  muriatic  acid,  when  the  particles  are  rendered, 
yellow,  fawn  coloured,  or  brown,  with  the  effedt  of  a  flight 
degree  of  combuftion,  and  fhewed  that  they  were  the  fame 
that  they  were  owing  to  the  deftrudlion  of  the  hydrogene,, 
which  combining  with  the  oxigene,  more  eafily,  and  at  a  lower 
temperature  than  charcoal  does.  Leaves  it  predominant,  fo  that 
the  natural  colour  of  charcoal  is  more  or  lefs  blended: with  . 
that  which  before  exifted.  This  effedt  becomes  very  evident, 
when  fugar,  indigo,  or  the  infufion  of  the  gall-nut,  or  of  fu- 
mach,  are  expofed  to  the  adlion  of  oxigenated  muriatic  gas, 
or  dephlogifticated  marine  acid  air;  the  fugar  and  the  indigo 
affume  a  deep  colour,  and  afford  indifputable  marks  of  a  flight 
combuftion;  the  infufion  of  the  gall-nut,  and  that  of  fumach, 
let  fall  a  black  precipitate,  which  is  not  fer  from  being  pure  char¬ 
coal  or  carbone.  Thefe  appearances  are  analogous  to  thofe 
which  are  obferved  in  the  diftillation  of  organized  fubftances  ; 
in  proportion  as  the  hydrogene  is  extricated  in  the  form  of  oil, 
or  of  gas,  the  fubftance  grows  yellow,  and  at  length  there 
remains  only  a  black  coal.  If  the  hydrogenc  be  expelled  from.  , 
an  oil  by  heat,  it  grows  brown  evidently  in  the  fame  way. 

This  ingenious  chemift  had  alfo  found  by  other  experiments  • 
made  on  alcohol  and  ether,  that  the  oxigene  united  to  the 
marine  acid,  had  the  property  of  combining  with  the  hydro- 
gene,  which  abounds  in  thefe  fubftances,  and  of  thereby-;  form-  • 
ing  water. .  He  therefore  fuppofes  that  when. the  oxigenated  . 
marine  acid  renders  a  colour  yellow,  fawn  coloured,  or  brown, 
the  effedt  proceeds  from  the  colouring  matter. -having  undergone, 
a  flight  combuftion,  by  which  more  or  lefs  of  its  hydrogene 
has  been  .converted  into  water;  and  that  the  charcoal  thus. 
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rendered  predominant,  ha:  communicated  its  own  colour.  The 
art  of  bleaching  linen  by  means  of  the  oxigene  of  the  atmo- 
fphere,  of  the  dew,  and  of  the  oxigenated  marine  acid,  he 
alfo  fuppofes  to  depend  on  this  change  of  the  colouring  mat¬ 
ter.  The  colouring  particles  of  the  flax  are  rendered  foluble 
in  the  alkaline  lixivia,  the  action  of  which  ought  to  alternate 
with  that  of  the  oxigene.  Thefe  colouring  particles  may  be 
afterwards  precipitated  from  the  alkali,  and  by  evaporation 
tnd  drying  become  black,  and  prove  the  truth  of  this  theory, 
both  by  the  colour  they  have  acquired,  and  by  the  quantity 
of  charcoal  which  they  yield  by  analyftng  them.  But  the  al¬ 
kaline  folution  of  the  colouring  matter  of  linen,  which  is  of  a 
■dark  brown  colour,  lofes  its  colour  aim  oft  entirely,  by  the  ad¬ 
dition  of  a  certain  quantity  of  oxigenated  muriatic  acid  ;  and 
the  fame  effefl  is  obfervable  in  many  other  fubftanccs,  which 
have  affirmed  a  colour  originating  from  a  beginning  combuftion. 
A  piece  of  linen,  which  appears  white,  may  grow  yellow  in  the 
courfe  of  time,  particularly  if  expoftd  to  a  certain  degree  of 
heat,  if  the  oxigenated  parts  have  not  been  removed  by  a  fuf- 
ficiently  ftrong  lixivium ;  in  the  fame  manner,  the  green  parts 
of  vegetables  are  rendered  white  by  the  oxigenated  muriatic 
acid,  but  grow  yellow  when  boiled. 

It  is  evident  from  thefe  facts  that  oxigene  is  capable  of 
whitening,  or  rendering  paler,  the  colouring  matters  with  which 
it  unites,  perhaps  by  having  produced  the  effedls  of  a  flight 
combu Prion  upon  them  ;  or  poflibly  thefe  effecls  take  place 
only  afterwards  in  a  gradual  manner,  but  more  rapidly,  when 
the  whole  is  expofed  to  a  certain  degree  of  heat.  It  is  ex¬ 
tremely  probable  that  in  all  cafes  a  part  of  the  oxigene  unites 
■with  the  colouring  matter,  without  being  combined  with  the 
hydrogene  in  particular,  and  that  it  is  in  this  way  that  oxigene 
adls  in  rendering  the  colouring  matter  of  flax  more  eaftly  fo¬ 
luble  in  alkalis. 

In  many  other  cafes  oxigene  has  evidently  an  influence  on 
the  changes  which  take  place  in  the  colouring  particles  of  ve¬ 
getables  :  thefe  particles  are  formed  chiefly  in  the  leaves, 
flowers,  and  inner  bark  of  trees ;  by  degrees  they  undergo  a 
flight  combuftion,  either  from  the  adlion  of  the  atmofpheric 
air  which  furrounds  them,  or  from  that  of  the  air  which  is 
carried  by  a  particular  fet  of  veffels  into  the  internal  parts  of 
vegetables. 

From  thefe  obfervations  Mr.  Berthollet  fuppofes  we  may 
explain  how  the  air  afts  upon  colouring  matters,  of  an  animal, 
or  vegetable  nature  ;  it  ftrft  combines  with  them,  renders  them 
weaker  and  paler,  and  by  degrees  occafions  a  flight  combuftion, 
by  means  of  which  the  hydrogene  which  entered  into  their 
compofttion  is  deftroyed  ;  they  change  to  a  yellow,  red,  or 
fawn  colour;  their  attradfion  for  the  ftiiff  feems  to  diminifh  ; 
they  feparate  from  it,  and  are  carried  off  by  water:  all  thefe 
effedfs  vary,  and  take  place  more  or  lefs  readily,  and  more  or 
lefs  completely,  according  to  the  nature  of  the  colouring  par¬ 
ticles  ;  or  rather,  from  the  nature  of  the  properties  which  they 
poffefs,  in  the  ftate  of  combination  into  which  they  have  gone. 
The  alterations  which  occur  in  the  colours  produced  by  the 
union  of  the  coloring  particles  with  metallic  oxides,  are  effedls 
compounded  of  the  change  which  takes  place  in  the  colouring 
particles,  and  of  that  which  is  undergone  by  the  metallic  oxide 
or  calx. 

The  diftindtion  of  colours  is  confiderably  accelerated  by  the 
light  of  the  fun  ;  it  ought  therefore,  if  this  theory  be  well 
founded,  to  favour  the  combination  of  oxigene,  and  the  com¬ 
buftion  thereby  induced.  Mr.  Sennebier,  who  has  given  many 
interefting  obfervations  on  the  effedts  of  light  on  different  fob- 
fiances,  and  particularly  on  their  colours,  attributes  thefe  ef¬ 
fects  t®  a  diredl  combination  of  light  with  the  fubftances.  And 
the  effedls  of  light  on  the  colour  of  wood,  have  long  ago  been 
noticed  ;  it  preferves  its  natural  appearance  while  kept  in  the 
dark,  but  when  expofed  to  the  light,  it  becomes  yellow,  brown, 
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or  of  other  {hades.  The  ingenious  gentleman  juft  mentioned 
has  remaiked  the  varieties  which  occur  in  this  particular,  in 
different  kinds  of  wood,  and  has  found  that  the  changes  are 
proportioned  to  the  b'rightnefs  of  the  light,  and  that  they  take 
place  even  under  water,  but  that  wetted  wood  underwent  thefe 
changes  lefs  quickly  than  that  which  was  dry;  that  feveral 
folds  of  ribband  were  required  to  defend  the  wood  completely, 
that  a  lingle  leaf  of  black  paper  was  fufficient,  but  that  when 
paper  of  any  other  colour  was  fubftituted,  the  change  was  not 
prevented  ;  a  ftngle  covering  of  white  paper  was  infuflicient, 
but  two  intercepted  the  atlion  of  the  rays  of  light.  He  has  alfo 
extended  his  experiments  to  a  great  number  of  vegetable  fitb- 
ftances,  in  a  manner  that  may  ferve  to  illuftrate  different  phe¬ 
nomena  of  vegetation.  If  a  well-made  folution  of  the  green 
parts  of  vegetables  in  alcohol,  which  has  a  fine  green  colour, 
be  expofed  to  the  light  of  the  fun,  it  very  foon  acquires  an 
olive  hue,  and  lofes  its  colour  in  a  few  minutes.  If  the  light 
be  weak,  the  effeffi  is  much  more  flow  ;  and  in  perfeeft  dark- 
nefs,  the  colour  remains  without  alteration,  or,  if  any  change 
does  take  place,  it  requires  a  great  length  of  time.  The  fame 
phflofopher  alfo  afieits  that  an  alkali  reftores  the  green  colour  ; 
but  that  if  the  change  of  colour  in  the  liquor  has  been  com¬ 
pleted,  the  alkali  has  no  effeeft.  No  change  of  colour  takes 
place  in  azotic  gas,  or  pldogifticated  air,  nor  in  ?.  bottle  which 
is  exactly  full.  A  bottle  half  full  of  this  green  folution  was 
inverted  over  mercury,  by  Mr.  Berthollet,  and  expofed  to  the 
light  of  the  fun  ;  when  the  colour  was  difeharged,  the  mer¬ 
cury  was  found  to  have  rifen  in  the  bottle,  and  confequently 
vital  air  had  been  abforbed,  the  oxigene  having  united  with 
the  colouring  matter.  The  precipitate  which  Mr.  Sennebier 
mentions  was  not  evident ;  the  liquor  had  continued  tranfparent, 
and  retained  a  flight  yellow  tinge.  On  evaporating  this  liquor, 
its  colour  was  immediately  rendered  darker,  and  became  brown  ; 
the  reiiduum  was  black,  and  in  tire  ftate  of  carbone.  Liqht 
therefore  adls  by  favouring  the  abforption  of  oxigene,  and  the 
combuftion  of  the  colouring  matter;  at  firft,  the  marks  of 
combuftion  are  not  evident  ;  the  liquor  retains  only  a  flight 
yellow  tinge  ;  but  by  the  aftiftance  of  heat,  the  combuftion  is 
completed,  the  liquor  becomes  brown,  and  leaves  a  black  re(i- 
duum.  If  the  veffcl  which  holds  the  liquor  contains  no  oxi- 
genous  gas,  the  light  has  no  effedt  on  the  colouring  matter  ; 
azotic  gas  in  this  fituation  does  not  fuffer  any  diminution. 
The  obfervation,  that  ribbands,  or  a  Angle  leaf  of  white  paper, 
do  not  prevent  the  adtion  of  light,  deferves  attention,  as  it 
{hews  that  light  can  pafs  through  coverings  which  appear  to  be 
opake,  and  exert  its  force  at  lome  way  within.  Beccaria  and 
Sennebier  have  compared  the  effedls  of  light  on  ribbands  of 
various  colours  ;  but  the  differences  they  have  obferved,  are 
rather  to  be  attributed  to  the  nature  of  the  colouring  matters, 
than  to  the  colours ;  for  a  ribband  dyed  with  biaffl  wood  will 
lofe  its  colour  much  fooner  than  one  dyed  with  cochineal, 
though  the  (hade  fhould  be  exadlly  the  fame  in  each  of  them. 

Light,  though  it  greatly  accelerates  the  combuftion  of  co¬ 
louring  matter,  and. feems  even  neceffary  to  its  deftruclion  in 
fome  cafes,  in  others  is  not  required.  It  was  found,  by  putting 
fome  plants  into  a  dark  place,  in  contadl  with  vital  air,  that 
that  air  was  abforbed  by  fome  of  them  ;  and  alfo,  that  the  roie 
fuffers  a  efiange,  and  becomes  of  a  deeper  hue,  when  it  is  not 
in  contadl  with  vital  air,  probably  becaufe  it  contains  a  little 
oxigene,  the  combination  of  which  then  becomes  more  inti¬ 
mate.  But  many  flowers,  when  in  azotic  gas,  retain  their 
colour  in  perfedlion.  The  tindlure  of  turnfole,  when  put  in 
contadl  with  vital  air  ov.r  mercury,  both  in  the  dark,  and  ex- 
pefed  to  the  light  of  the  fun  ;  the  former  continued  unchanged 
for  a  conflderable  length  of  time,  and  the  vital  air  had  fufftrecl. 
np  diminution  ;  the  other  loft  much  of  its  colour,  became  red, 
and  the  air  was  in  a  great  meafure  abforbed,  and  a  fmail  quan¬ 
tity  of  carbonic  acid  was  produced,  which  undoubtedly  had 
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occafioned  the  alteration  of  colour  from  blue  to  red.  From 
this  we  may  be  enabled  to  form  an  idea  of  fomc  of  the  changes 
of  colour,  produced  by  a  particular  difpofition  of  the  compo¬ 
nent  principles  of  vegetable  fubftances,  when,  by  their  combi¬ 
nation  with  oxigene,  they  undergo  the  effedts  of  a  flight  com¬ 
buftion,  which  may  generate  an  acid,  as  in  the  leaves  in  au¬ 
tumn,  which  grow  red  before  they  become  yellow,  and  in  the 
ftreaks  which  are  feen  in  flowers,  the  vegetation  of  which  is 
becoming  weak.  It  is  therefore  evident  that  light  promotes 
the  abforption  of  oxigene  by  the  colouring  matter,  and  that 
thence  arifes  a  combuftion,  the  common  effeCt  of  which  is  the 
predominance  of  carbonic  particles  ;  and  to  the  fame  caufe 
is  alfo  to  be  aferibed  the  injury  which  fluffs  themfelves  are 
found  to  fuffer  from  the  aCtion  of  light,  as  has  been  obferved 
by  Dufay. 

There  is  here  however  an  apparent  contradiction.  The  aCtion 
of  the  fun’s  light  produces  colours  in  vegetables ;  it  extricates  oxi¬ 
gene  from  the  nitric  and  oxigenated  muriatic  acids,  from  feme 
metallic  oxides,  and  from  plants  in  a  ftate  of  vegetation  :  in 
thefe  inftances,  its  aCtion  feems  to  be  the  reverfe  of  combuf- 
tion  ;  but  when  it  contributes  to  the  deftruCtion  of  colour,  it 
ferves  to  fix  oxigene,  and  produces  a  kind  of  combultion.  In 
like  manner,  phofphorus  is  not  affeCted  by  the  oxigenated 
muriatic  acid,  even  aflifted  by  heat,  while  in  the  dark  ;  but 
when  expofed  to  the  aCtion  of  light,  it  is  changed  into  the 
phofphoric  acid.  But  Mr.  Berthollet  feems  to  be  unacquaint¬ 
ed  with  the  circumftances,  and  the  attractions,  which  determine 
fometimes  the  production  of  one  effeCt,  foroetimes  that  of  the 
other,  but  both  of  them  are  equally  demonftrated.  They  feem 
to  bear  a  refemblance  to  double  elective  attractions.  It  is  very 
well  known  that  calcareous  earth  yields  the  fulphuric  acid  to 
pot-afh,  but  yet  that  calcareous  earth  is  capable  of  expelling 
the  pot-afh,  by  means  of  a  double  elcCtive  attraction  ;  and  be¬ 
tides  there  are  in  nature  a  great  many  phenomena  of  the  fame 
kind. 

It  is  therefore  evident  that  colouring  fubftances  refill  the 
aCtion  of  the  air  more  or  lefs  according  as  they  are  more  or 
lefs  difpofed  to  unite  with  oxigene,  and  thereby  to  fuffer  more 
or  lefs  quickly  a  fmaller  or  greater  degree  of  combuftion. 
Light  favours  this  effeCt,  which  in  many  cafes  is  not  produced 
\vithout  its  affiftance;  but  the  colouring  matter,  in  its  ftp  a  rate 
ftate,  is  much  more  prone  to  this  combuftion,  than  when 
united  to  a  fubftance,  fuch  as  alumirie,  which  may  either  de¬ 
fend  it  by  its  own  power  of  refilling  combuftion,  or  by  at¬ 
tracting  it  ftrongly,  weaken  its  aCtion  on  other  fubftances, 
which  is  the  chief  effect  of  mordants  ;  and  finally,  this  lalt 
compound  acquires  Hill  greater  durability,  when  it  is  capable 
of  combining  intimately  with  the  ftuff  upon  which  it  is  de- 
pofited.  Thus  the  colouring  matter  of  cochineal  diftolvcs  ea- 
fily  in  water,  and  its  colour  is  quickly  changed  by  the  air  ; 
but  when  united  to  the  oxide  of  tin,  it  becomes  much  brighter, 
and  almoft  infoluble  in  water,  though  it  is  ftill  eafily  affeCted 
by  the  air,  and  by  oxigenated  muriatic  acid;  it  refills  the 
aCtion  of  thefe  better,  however,  when  it  has  formed  a  triple 
compound  with  a  woollen  ituff.  But  ftill  it  mull  not  be  in¬ 
ferred  from  the  above  observations,  that  all  yellow  colours 
are  owing  to  the  carbonic  part  of  the  colouring  fubftance ; 
very  different  compounds  are  capable  of  producing  the  fame 
colour  ;  thus,  indigo  is  very  different  from  the  blue  of  our 
flowers,  from  that  of  oxide  of  copper,  and  from  that  of  pruf- 
fian  blue.  Mr.  Berthollet  does  not  even  fuppofe,  that  oxigene 
may  not  unite  in  a  fnrall  proportion  with  fome  colouring  l'ub- 
Itances,  without  weakening  their  colour,  or  changing  it  to 
yellow.  It  will  hereafter  appear  that  indigo  becomes  green 
by  uniting  with  an  alkali,  with  lime  or  a  metallic  oxide  ;  but 
that  it  refumes  its  colour,  and  quits  thefe  fubftances,  when  it 
recovers  a  fmall  portion  of  the  oxigene  which  it  had  loft,  The 
Vol.  III. 


I  N  G,  $7 

liquor  of  the  whelk,  employed  to  dye  purple,  is  nafqrally  yel- 
lowifh  ;  but  when  expofed  to  the  air,  and  more  efpeciully  to 
the  fun,  it  quickly  palfes  through  various  fhades,  and  at  length 
affumes  the  exquifite  purple  colour.  It  may  then  be  confider- 
ed  as  a  general  faCt,  that  colours  become  brighter  by  their 
union  with  a  fmall  portion  of  oxigene ;  for  this  reafon,  it  is 
found  neceffary  to  air  fluffs  when  they  come  out  of  the  bath, 
and  fometimes  even  to  take  them  out  of  it  from  time  to  time 
exprefsly  for  this  purpofe  ;  but  the  quantity  of  oxigene  which, 
thus  becoming  fixed,  contributes  to  the  brightuefs  of  the  co¬ 
lour,  is  very  inconfiderable  in  fome  cafes,  and  the  deterioration 
foon  begins.  But  the  aCtion  of  the  air  affeCts  not  only  the 
colouring  matter  and  the  ftuff,  but  alfo  metallic  oxides,  when 
they  are  employed  as  intermedia  ;  becaufe  the  oxides,  which 
have  at  firlt  been  deprived  of  a  part  of  their  oxigene  by  the 
colouring  particles,  may  abforb  it  again.  Thofe  then,  the 
colour  of  which  varies  according  to  their  proportion  of  oxi¬ 
gene,  have  thereby  an  influence  in  changes  of  colour.  It  is 
undoubtedly  to  this  caufe  that  the  change  obfervable  in  the 
blue  given  to  wool,  by  fulphate  of  copper,  or  blue  vitriol,  and 
logwood,  is  to  be  attributed.  This  blue  foon  becomes  green 
by  the  aCtion  of  the  air :  now  it  is  well  known,  that  copper 
which  has  a  blue  colour,  when  combined  with  a  fmall  propor¬ 
tion  of  oxigene,  affumes  a  green  one  by  its  union  with  z 
larger  quantity.  The  change  which  the  colouring  particles 
undergo,  may  indeed  contribute  to  this  effect ;  but  the  co¬ 
louring  particles  of  the  logwood,  which  have  themfelves  a  dark 
colour,  fliould  rather  become  brown  by  combuftion,  than  grow 
yellow,  which  would  be  neceffary  in  order  to  produce  a  green 
with  the  blue.  It  lias  been  obferved,  that  colouring  particles 
in  a  ftate  of  combination  were  lefs  difpofed  to  be  changed  by 
the  action  of  the  air,  than  in  an  uncombined  ftate.  This  is 
generally  the  cafe,  but  thbre  are  fome  exceptions ;  an  alkali 
for  inftance  produces  a  contrary  effeCt.  A  matrafs  being  half 
filled  with  an  infufion  of  cochineal,  and  expofed  to  the  light, 
over  mercury  ;  a  ftmilar  matrafs  contained  an  infufion  of  co¬ 
chineal  made  with  a  little  tart  ay  ;  and  in  a  third,  a  fmall  quan¬ 
tity  of  alkali  had  been  added  to  the  infufion.  The  fccond 
matrafs  appeared  leaft  altered  in  the  fame  fpace  of  time,  and 
in  it  the  abforption  had  been  leaft  confiderable.  In  the  third, 
the  colour  of  the  liquor  became  firft  brown,  and  was  then  dif- 
charged  ;  and  the  abforption  of  air,  though  inconfiderable, 
was  greater  than  in  the  two  others.  On  being  evaporated,  it 
affumed  a  brown  colour,  and  left  a  refiduum  of  a  yellowilh 
brown  colour. 

Similar  experiments  having  been  made  on  different  colouring 
fubftances,  the  alkali  was  found  to  darken  their  colour,  which 
grew  more  and  more  brown,  and  to  promote  the  abforptioa 
of  air.  Madder  appeared  to  be  the  only  exception  to  this 
rule :  its  colour,  which  became  darker  at  firft,  ftood  better 
than  that  of  the  infufion  made  without  alkali.  The  general 
effeCt  of  alkalis  on  the  colouring  particles  is  confonant  to  that 
which  it  produces  on  many  other  fubftances,  fuch  asfulphur; 
it  favours  the  abforption- of  air,  becaufe  it  has  a  ftrong  attrac¬ 
tion  for  the  fubftance  which  is  the  refult  of  that  abforption. 
From  this  effect  of  alkalis,  a  faCl  which  has  been  obferved  by- 
Becker  may  Be  explained;  which  is,  that  a  vegetable  infufion 
rendered  green  by  an  alkali,  becomes  gradually  yellow,  if  left 
expofed  to  the  air,  and  that  when  the  yellow  is  completely 
formed,  acids  cannot  reftore  the  original  colour:  but  that  this 
is  not  the  cafe,  when  a  vegetable  colour,  reddened  by  means  of 
an  acid,  has  been  kept  in  like  manner  for  fome  time.  Thofe 
inftances  in  which  acids  li^ive  been  employed,  which  aCt  by 
giving  off  their  oxigene  in  a  way  that  will  be  noticed  here¬ 
after,  mult  be  excepted,  for  in  thefe  there  is  an  extinction  of 
the  colour. 

Of  lie  Yellow  Colour  of  Animal  Subjlnncts  produced  by  the  NU 
C  c 
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trie  and  Originated  Muriatic  Acids. — The  a&ion  of  thefe  acids 
upon  animal  fubftances  has  fuch  a  connexion  with  the  pre¬ 
ceding  fubjecl,  that  it  is  neceffary  to  notice  it  in  this  place. 
It  having  been  obferved  by  Mr.  Brunwifer  that  wood  alfumed 
different  colours  by  exposure  to  the  air,  he  endeavoured  to 
afeertain  whence  thofe  colours  arofe,  and  to  produce  them  ar¬ 
tificially  :  he  remarked,  that  by  moiftening  the  furface  of  wood 
with  nitric  acid,  particularly  that  of  young  wood  not  yet  quite 
dry,  it  alfumed  a  yellow  colour  ;  and  that,  by  performing  the 
fame  operation  with  the  muriatic  and  fulphuric  acids,  it  af- 
fumed  a  violet  colour,  which  -he  fuppofes  to  be  formed  from 
a  blue,  and  a  red.  .  From  thefe  obfervations  it  is  concluded, 
that,  as  all  colours  are  produced  by  a  mixture  of  yellow,  blue, 
and  red,  all  thofe  which  are  obferved  in  the  leaves,  fruits,  and 
flowers,  are  owing  to  the  colouring  particles  which  exilt  in 
the  wood,  and  are  there  difguifed  by  an  alkali ;  that  the  mine¬ 
ral  acids,  by  taking  up  this  alkali,  fet  the  colouring  particles 
at  liberty,  and  that  the  fixed  air,  by  penetrating  the  leaves, 
fruits,  and  flowers,  produce  naturally  the  fame  efftdl,  by  com¬ 
bining  with  the  alkali  which  kept  them  difguifed.  The  au¬ 
thor  has  endeavoured  to  apply  his  experiments,  and  pretended 
difebvery,  to  the  arts.  Having  moiftened  pieces  of  wood 
with  nitric  acid,  he  poured  water  upon  them,  filtered  the  li¬ 
quor,  and  employed  it  to  dye  huffs  of  wool,  filk,  and  goats 
hair,  of  a  durable  yellow,  which,  in  his  opinion,  is  produced 
by  the  yellow  colouring  particles  contained  in  the  wood,  and 
extradited,  or  difengaged  by  the  adtion  of  the  acid.  It  is  men¬ 
tioned  by  De  la  Folie  that,  having  immerfed  a  fkein  of  white 
fdk  in  nitric  acid,  or  aqua  fortis  of  the  ftrength  it  is  generally 
met  with  in  commerce,  the  filk  in  three  or  four  minutes  af- 
iumed  a  fine  jonquille  yellow.  He  walhed  it  feveral  times  in 
water,  that  it  might  not  be  affedted  by  any  adhering  acid  ; 
the  colour  fultained  feveral  trials  to  which  he  fubmitted  it,  and 
the  filk  preferved  its  luftre  unimpaired.  If  it  be  dipped  into 
an  alkaline  folution,  a  fine  orange  colour  is  the  refult.  Mr. 
Gmelin  obferves,  that  he  has  given  a  fine  brimftone  colour  to 
fdk,  by  keeping  it  for  the  fpace  of  a  day  in  cold  nitric  acid, 
or  fome  hours  only,  when  the  acid  was  warm.  Boiling  with 
ioap  and  water  diminilhed  the  brightnefs  of  this  colour;  and 
it  was  changed  to  a  fine  lemon  colour,  by  being  kept  for 
twelve  hours  in  an  alkaline  folution  ;  but  when  the  folution 
was  employed  hot,  a  fine  gold  colour  was  produced.  The 
different  folutions  of  metals  in  nitric  acid  communicated  a  more 
or  lefs  deep  yellow  to  filk,  as  did  alfo  the  folution  of  alumine 
in  the  fame  acid ;  but  thofe  of  calcareous  earth  and  magnefia 
had  no  effedl  whatever.  De  la  Folie  has  found  that  a  folu¬ 
tion  of  tin  mixed  with  a  folution  of  gold,  gives  a  purple, 
which  fixes  on  filk :  Mr.  Gmelin  however  obtained  in  this  way 
only  common  yellow ;  and  he  has  Ihewn  that  the  different 
yellows,  which  Mr.  Struve  had  afferted  were  obtained  by  dif¬ 
ferent  metallic  folutions,  depend  folely  on  the  acid  they  contain. 
There  is  however  a  folitary  exception  in  the  cafe  of  mercury, 
by  the  folution  of  which  a  copper  colour  is  given  to  filk.  Berg¬ 
man  feems  to  have  been  acquainted  with  this  procefs ;  for,  in 
his  notes  on  Scheffer’s  treatife,  he  has  obferved  that  common 
aqua  fortis  gives  wool  and  filk  a  clear,  beautiful,  and  durable 
yellow,  in  three  or  four  minutes ;  that  they  ought  to  be  walh¬ 
ed  immediately,  and  that  the  more  the  acid  is  deplslogifticgted, 
the  greater  is  the  effect  which  refults. 

Mr.  Berthoilet  alfo  found  that  the  oxigenated  muriatic  acid 
had  the  property  of  tingeing  animal  fubftances  yellow;  but 
that  it  does  not  give  them  nearly  fo  deep  a  colour  as  the  nitric 
acid,  and  it  weakens  them  much  more  than  that  acid  when 
properly  diluted;  fo  that  the  nitric  acid  is  far  preferable  for 
the  different  purpofes  of  art.  In  fine  it  therefore  appears  that 
the  nitric  acid  diluted  with  a  certain  quantity  of  water  gives 
filk  a  yellow  colour,  which  is  more  or  lefs  deep  according  to 


the  concentration  of  the  acid,  its  temperature,  and  the  time 
of  immerfiou ;  that  the  filk  mull  be  carefully  wafhed  as  foon 
as  taken  out  of  the  acid:  that  this  colour  poffcffes  confider- 
able  brightnefs;  and  that  it  may  be  made  deep  without  fen- 
fibly  weakening  the  filk  ;  which  may  render  the  procefs  really 
ufeful.  The  colour  may  alfo  be  modified  by  the  ufe  of  al¬ 
kalis.  It  is  found  that  the  folutions  of  calcareous  earth  and 
magnefia  produce  no  effecl  upon  fiik,  becaufe  they  do  not  con¬ 
tain  an  excefs  of  acid;  but  that  the  folutions  of  alumine  and 
of  all  metallic  fubftances,  on  the  contrary,  produce  a  more  or' 
lefs  deep  yellow,  becaufe  they  all  contain  more  or  lefs  excels 
of  acid,  which  adls  upon  the  filk,  like  uncombined  acid.  It 
feems  alfo  to  have  been  the  acid  alon.e  that  dyed  the  animal* 
fubftances  yellow,  in  the  experiments  of  Mr.  Brunwifer,  and 
not  the  matter  extracted  from  the  wood,  as  he  has-  fuppofed. 
Nor  is  the  yellow  colour  in  thefe  cafes  owing  to  iron,  as  Dp 
la  Folie  fuppofed ;  for  the  pure  ft  nitric  acid,  which  contains 
no  iron,  produces  it,  as  well  as  that,  in  which  the  prefence  of 
that  metal  may  be  fuppofed  to  exilt.  Silk,  when  put  into  con¬ 
centrated  nitric  acid,  quickly  affumes  a  deep  yellow  colour, 
lofes  its  cohefion,  and  is  diffolved ;  during  this  folution,  the 
azote,  or  phlogifticated  air,  which  enters  into  the  compofition 
of  animal  fubftances,  is  extricated,  with  a  long  continued  ef- 
fervefcence  :  if  heat  be  applied,  it  expels  much  nitrous  gas, 
and  the  liquor  immediately  acquires  a  deep  colour  and  grows 
brown.  At  this  time,  the  oxigene  of  the  nitric  acid  certainly 
combines  with  the  hydrogene  which  abounds  in  animal  fub- 
ftances,  forming  the  oil  which  is  obtained  from  them  by  dift.il- 
lation,  and  which  renders  them  fo  inflammable.  When  the  acid 
begins  to  qdl,  and  to  render  the  filk  yellow,  the  fame  effedl 
Ihould  alfo  begin  to  take  place.  It  is  therefore  fuppofed  by 
Mr.  Bertholh?Vthat  the  yellow  colour  arifes  from  a  commence¬ 
ment  of  combullion  ;  hut  that  this  combuftion,  being  very* 
flight,  does  not  fenfibly  weaken  the  filk:  if  however  the  acid 
be  a  iittletoo  ftrong,  or  the  immerfion  too  long  continued,  or 
if  the  whole  of  it  be  not  carried  off  by  careful  vvalhing,  the 
filk  immediately  becomes  weak,  and  is  burnt..  It  is  therefore 
evident  why,  as  Bergman  obferved,  the  nitric  acid  which  he., 
called  deplilogiilicated,  is  preferable  in  this  operation  to  that 
which  is  faturated  with  nitrous  gas  ;  for,  in  the  former,  the 
proportion  of  oxigene  being  greater,  it  is  thence  better  fitted 
for  producing  the  effedls  of  combuftion,  than  it  becomes  in 
the  ftate  of  nitrous  acid.  The  fame  explanation  ought  to 
apply  to  the  action  of  the  oxigenated  muriatic  acid  on  aai- 
mal  fubftances;  it  differs  however  in  fome  effential  circum- 
ftances,  a  few  of  which  are  not  eafily  explained. 

It  has  been  found  that  filk  receives  a  yellow  colour  when 
the  oxigenated  muriatic  acid  is  employed,  that  is,  much  lighter 
than  when  the  nitric  acid  is  made  ufe  of :  the  fulphureous 
acid  difeharges  it  in  a  great  degree,  but  has  no  effedl  on  the 
yellow  produced  by  the  dilute  nitric  acid.  The  oxigenated 
muriatic  acid  has,  however,  a  much  (trongcr  adlion  on  the  filk  ; 
it  foon  weakens,  and  even  diffolves  it ;  and  if  it  be  left  for 
fome  time  in  this  fluid,  the  yellow  which  at  firft  appeared 
grows  lighter,  in  conformity  to  what  has  already  been  re¬ 
marked,  that  oxigene,  by  being  accumulated,  is  capable  of  dif- 
guifing  the  yellow  colour  occafioned  by  the  combuftion  which 
it  had  originally  induced.  Mr.  Berthoilet  has  endeavoured  to 
explain  the  effedls  which  fulphureous  acid  produces  on  colours, 
by  the  facility  with  which  it  gives  off  its  oxigene,  and  has 
compared  them  to  thofe  of  the  oxigenated  muriatic  acid  ;  but 
although  it  be  true  that  oxigene  adheres  much  more  weakly 
to  the  fulphureous  than  to  the  fulphuric  acid,  he  does  not  be¬ 
lieve  that  that  explanation  is  founded  in  truth. 

From  the  obfervation  of  De  la  Folie,  it  appears  that  rofes 
whitened  by  the  vapour  of  burning  fulphur  become  green 
in  an  alkaline  lixivium,  and  red  in  acids ;  and  Mr.  Berthoilet 
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has  hi'mfelf  obferved,  that  the  fulphureous  acid  reddened  the 
tinfture  of  ttwnfole,  which  has  a  very  fading  colour,  but  that 
it  afted  only  like  other  acids  on  inftifions  of  fuftic,  brazil-wood, 
and  logwood :  and  further,  that  filk  which  has  been  expofed 
to  the  vapour  of  fulphur,  exhaled  the  fmell  of  fulphureous 
acid,  when  moiftened-  with  fuiphuric  acid,  although  it  could 
not  be  perceived  before  that  odour  exifted.  He  therefore 
fuppofes,  that  the  fulphureous  acid  commonly  unites  with  the 
colouring  particles,  and  with  the  filk,  without  giving  off  its 
oxigene  to  them,  and  confequently  without  producing  any 
combuilion  ;  that  the  produftof  that  combination  fometimes 
Jofes  its  colour  entirely,  which  is  probably  owing  to  the  femi- 
elaftic  (late  of  the  oxigene  ;  but  fometimes  combuilion  may, 
and  even  commonly  fliould  take  place  by  degrees,  fo  that  the 
colouring  particles,  which  have  been  difguiied  for  fome  time, 
ought  ultimately  to  leave  a  yellow  colour. 

Of  the  Gall-Nut  and  /IJlringcnts  in  general. — Thefe  fubftances 
deferve  particular  attention,  not  only  from  their  great  ufe  in 
dyeing,  but  as  poffeffnig  a  property  that  is  common  to  a  great 
many  vegetables.  Our  ideas  refpefting  this  property  of  vege¬ 
tables  have  been  extremely  vague  ;  fome  flight  refemblance  in 
talle  has  frequently  been  the  only  circumftance  attended  to, 
and,  under  the  name  of  aftringents,  alum,  and  many  vegetables 
of  very  different  properties  have  been  confounded  together  in 
the  arts  as  well  as  in  medicine.  Moft  frequently  every  fub- 
ilance  which  renders  a  folution  of  iron  black,  has  been  conli- 
dered  as  ailringent  ;  it  is  fuppofed  that  this  effeft  is  owing  to 
one  identical  principle  exilling  in  all  the  fubftances  which  pro¬ 
duce  it,  and  the  title  ailringent  or  acerb  has  been  bellowed  on 
that  principle,  and  it  is  at  prefent  confidered  as  a  particular 
acid,  to  which  the  name  of  gallic  acid  has  been  given,  from 
galls,  in  which  it  has  been  found  to  be  predominant.  The 
gall-nut  is  an  excrefcence  found  on  the  young  branches  of  the 
oak,  and  which  is  produced  by  the  punfture  of  an  infeft.  Dif¬ 
ferent  kinds  of  the  gall-nut  are  met  with,  fome  inclining  to 
white,  yellow,  green,  brown,  or  red  ;  others  are  afh-coloured 
or  blackifli  :  they  alfo  differ  greatly  in  magnitude,  and  are 
either  round  or  irregular,  heavy  or  light,  fmooth  or  covered 
with  protuberances :  thofe  which  are  fmall,  blackilh,  knotted, 
and  heavy,  are  the  bell  ;  and  are  known  by  the  name  of  Alep¬ 
po  galls.  Thefe  ailringent  fubftances  are  almoll  totally  foluble 
in  water  by  long  ebullition.  Sixteen  drams  afforded  Neu¬ 
mann  fourteen  of  extraft  ;  from  the  remaining  two  drams, 
only  four  grains  could  be  extrafted  by  means  of  al¬ 
cohol.  And  the  fame  quantity  treated  firft  with  alcohol,  and 
then  with  water,  afforded  twelve  drams  and  two  fcruples  of 
fpirituous  extract,  and  four  fcruples  of  watery  extraft ;  the 
refiduum  weighed  half  a  fcruple  more  than  in  the  preceding 
experiment.  In  the  fpirituous  extract  the  talle  is  more  ftrong 
and  difagreeable  than  in  the  watery  extraft.  Many  other 
very  interefting  obfervations  have  been  made  on  ailringent  fub- 
ftanccs,  as  may  be  feen  by  confulting  the  writings  of  Scheele, 
Monnef,  and  Berthollet.  From  thofe  of  the  laft  chemift  it 
appears  to  be  proved,  that  it  is  not  the  gallic  acid  which  commu¬ 
nicates  the  ailringent  property  to  the  fubftances  that  poffefs  it ; 
that  the  acid  itfelf  pofleffes  that  property,  in  a  degree  in¬ 
ferior  to  other  aftringents  ;  and  that  fumach,  treated  like  the 
galls  in  the  manner  of  Scheele,  affords  no  gallic  acid,  though  it 
poffefs  a  high  degree  ofaftringeney  :  walnut  peels,  treated  in  the 
fame  way,  do  not  afford  any.  The  property  which  the  infufion 
of  common  galls  has,  of  reddening  certain  vegetable  colours, 
appears  to  proceed  only  from  the  gallic  acid  ;  fince  the  infu- 
fions  of  fuinaeh,  or  of  floe  bark,  which  very  readily  produce  a 
black  precipitate,  that  of-  walnut-tree  bark,  or  of  quinquina, 
drd  not  exhibit  this  property  ;  and  thence  it  is  evident  that  the 
gallic  acid  does  not  cx  ill  in  white  galls.  For  the  infufion  of 


thefe,  though  it  depofit  a  copious  fediment  on  expofure  to  the 
air,  it  is  not  the  gallic  -acid. 

It  is  evident  that  if  the  ailringent  property  was  owing  to  an 
individual  principle,  which  was  always  the  fame,  diftrihuted  in 
different  vegetables,  the  precipitates  obtained  by  their  means, 
from  a  folution  of  iron,  would  conftantly  form  the  fame  com¬ 
pounds,  and  exhibit  the  fame  appearances  and  properties  ;  but 
it  is  quite  different :  the  precipitate  produced  by  galls  is  of  a 
blackifn  blue,  that  by  logwood  has  a  different  fliade  of  blue ; 
that  by  oak  is  of  a  fawn  colour,  or  blackifh  brown  ;  that  by 
quinquina,  a  blackifli  green  ;  they  fali  down  with  different  at¬ 
tendant  circumftances,  and  when  fixed  on  fluffs  arc  difeharged 
by  alum  and  tartar,  fome  much  more  eafily  than  others  :  and 
probably,  by  multiplying  experiments,  many  other  remarkable 
differences  may  bedifeovered  in  the  propet  ties  of  thefe  different 
precipitates.  Aftringents  then  form  with  iron  different  fpecies 
of  compounds,  and  confequently  do  not  derive  their  proper¬ 
ties  from  one  individual  principle  found  in  different  vegetables  ; 
but  there  muft  be  a  property  common  to  different  fubftances, 
to  enable  them  to  aft  in  an  uniform  manner  on  folutions  of  iron, 
and  to  produce  precipitates  which  are  more  or  lefs  black,  and 
appear  of  the  fame  nature  when  not  examined  with  a  proper 
degree  of  attention. 

It  is  neceffary  to  obferve,  that  the  metallic  oxides  which  unite 
with  the  colouring  particle?,  modify  their  colours  ;  bat  fome 
metallic  oxides,  and  particularly  that  of  iron,  have  colours 
which  vary  according  to-the  quantity  of  oxigene  they  contain. 
Iron,  when  united  with  only  a  fmall  quantity  of  oxigene,  has  a 
black  colour,  and  forms  what  is  called  martial  ethiops.  If  any 
fubftance,  by  uniting  with  the  oxide  of  iron,  had  the  property 
of  taking  from  it  a  part  of  the  oxigene  which  it  has  when  pre¬ 
cipitated  from  its  folution  in  an  acid,  this  would  be  fufficient  to 
give  it  a  black  colour  ;  and  if  the  peculiar  colour  of  this  fub- 
ilance  was  not  predominant,  or  was  of  itfelf  inclining  to  black, 
the  compound  formed  would  have  a  black  colour  :  thus  nitrous 
gas  or  air,  either  uncombined  or  weakly  attached  to  the  nitrous 
acid,  renders  folutions  of  iron  black,  and  even  precipitates  the 
metal,  by  depriving  it  of  a  portion  of  its  oxigene.  By  afting 
in  the  fame  manner,  it  alfo  happens  that  ammoniac  is  capable 
of  producing  a  black  precipitate  with  the  folutions  of  iron  ;  in 
this  cafe  the  hydrogene  of  the  ammoniac  forms  water,  by  com¬ 
bining  with  the  oxigene  that  is  difengaged  from  the  oxide  or 
calx  of  the  iron.  As  galls  are  found  to  precipitate  gold  and 
fllver  from  their  folutions,  by  reducing  them  to  their  metallic 
ftate  ;  they  therefore  have  the  property  of  feparating  the 
oxigene  from  thofe  metals,  to  which  it  adheres  but  flightly,  and 
from  others,  that  portion  which  is  retained  in  the  weakeft  de¬ 
gree.  Any  infufion  of  galls,  of  itfelf,  readily  affumes  a  deep 
brown  colour  by  expofure  to  the  air  ;  though  it  is  found  to  ab- 
forb  but  a  fmall  quantity  of  vital  air.  The  infufion  of  fumach, 
and  that  of  moft  other  vegetable  fubftances,  particularly  woods 
and  barks,  alfo  acquire  a  dark  colour  by  expofure  to  the  air; 
fo  that  when  afting  upon  the  oxide  of  iron,  by  feparating  a  part 
of  its  oxigene,  an  ailringent  ought  itfelf  to  acquire  a  darker  co¬ 
lour,  by  which  the  black  fhould  be  affifted.  It  is  evident  in 
what  manner  various  fubftances,  which  have  in  other  refpefts 
different  properties,  may  produce  black  with  folutions  of  iron. 
Among  thefe  fubftances  there  are  fome  which  are  real  colour- 
ing  particles,  and  employed  as  fueh  in  dyeing  ;  for  example, 
logwood,  and  even  moft  kinds  of  colouring  particles,  form 
brown  or  blackifli  precipitates  with  iron.  Sometimes  the  af- 
tringent  effeft  is  not  inllantaneous,  hut  produced  by  degrees, 
and  the  colour  of  the  precipitate  is  at  firft  light ;  it  grows  deeper 
gradually,  being  darkened  in  proportion  as  the  iron  lofes  its 
oxigene.  This  is  obfervable  in  the  infufion  of  fuftic,  which  pro¬ 
duces,  with  the  folutioH  of  iron,  a  yellow  precipitate,  that  glows 
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brown  by  degrees,  and  becomes  black  after  a  confiderable  length 
of  time. 

But  though  the  property  of  precipitating  folutions  of  iron 
black,  does  not  indicate  the  prefence  of  the  fame ,  individual 
principle  in.  the  fubftances  which  polfefs.it,  there  can  be 'no 
inconvenience  in  calling  it  by  the  name  of  ailringent-principle, 
provided  by  that  term  is  conveyed  only  a  property  which  is 
common  to  a  great  number  of  fubftances,  and  which  they  may 
have  in  various  proportions. 

It  has  been  found,  that  the  aftringent  principle  precipitates 
iron  ,  from  almoft  all  acids  and  that  the  acids  of  phofphorus 
and  aifenic  only: have  a  ftronger  attraction  than  it  has  for 
iron  ;  and  the  pliofphoric  acid- was  known  to  have  the  property 
of  feparating  iron  from  the  fulphuric  acid  :  but  all  acids  except 
the  acetous,  and  probably  fome  other  vegetable  acids  which 
have  not  been  tried,  rediifolve  the  precipitate,  and  make  tke 
colour  difappear,  until  they  are  faturated  with  an  alkali.  It 
is  not  furprifing  that  the  aftringent  principle  can  unite  with 
metallic  oxides  without  having' the  qualities  of  an  acid  ;  for  ani¬ 
mal  fubftances,  oils,  even  alkalis,  and; lime,  have  this  property. 
It.  is.  well  known  that  it  is  the  precipitate  compofed  of  iron  and 
the  aftringent  principle,  which,  by  remaining  lufpended  in  the 
liquor,  forms  ink.  ■ 

But,  notwithftanding  chemifts  have  confidered  the  aftringent 
principle  as  always  the  fame,  experience  had  taught  us,  that 
all  aftringent  fubftances  were  not  equally  proper  for  producing 
a  beautiful  and  durable  black  ;  it  is  of  importance  to  determine 
which  of  them  may  be  employed  with  the  greateft  fuecefs  :  it 
is  however  very  difficult  to  make  comparative  experiments  on 
this  fubjeft  with  perfect  accuracy,  becaufe  fome  fubftances  re¬ 
quire  much  longer  boiling  than  others  to  extraft  their  aftrin- 
gency  ;  becaufe  a  difference  in  their  coavfenefs  or  finenefs, 
when  fubjeCted  to  ebullition,  is  fufficient  to  produce  differences 
in  the  refults  ;  and  becaufe  the  colouring  particles  have  a  greater 
or  Ids  difpofition  to  combine  with  the  ituff,  according  to  the 
proportion  of  fnlphate  of  iron  or  green  vitriol  that  has  been 
made  ufe  of.  It  is  alfo  neceffary  to  remark,  that  folutions  of 
iron  in  different  acids  may  produce  differences  in  the  refults, 
according  to  the  ftate  of  oxigenation  of  the  iron  in  them,  ac¬ 
cording  as  the  proportion  of  that  metal  is  greater  or  lefs,  and 
according  to  the  ftrong  or  weak  aClion,  which  the  different  acids, 
when  difengaged,  are  capable  of  exerting  on  the  newly  formed 
compound.  And,  in  the  dyeing  of  a  ituff,  confiderable  alte¬ 
rations  may  arife  from  its  greater  or  lefs  attraction  for  the  co¬ 
louring  particles. 

It  has  been  remarked  by  DoCtor  Lewis,  that  a  decoCtion  of 
logwood  employed,  inftead  of  fimple  water,  for  the  infufion  of 
galls,  increafed  the  beauty  of  ink  without  rendering  it  paler  ; 
that  fumach,  floe  tree,  or  pomegranate  bark,  pomegranate 
Dowers,  biftort,  or  tormentil  root,  and  oak  bark  were  not  fo 
powerful  as  galls.  In  his  experiments  on  dyeing,  he  found 
that  fumach,  oak  bark,  or  the  faw-duft  of  that  wood,  could 
not  fupply  the  place  of  galls,  unlefs  they  were  employed  in  much 
larger  proportions. 

A  great  many  experiments  have  been  made  by  Mr.  Beunfe, 
with  a  view  to  determine  the  beft  procefs  for  giving  cotton  a 
durable  black.  He  fir  It  tried  what  folution  of  iron  gave  the 
fineft  black  to  galled  cotton  ;  he  afterwards  combined  different 
folutions,  and  examined  the  durability  of  the  blacks  which  he 
produced  ;  and  made  the  fame  experiments  on  galled  cotton, 
with  other  metals  and  femimetals  ;  he  employed  in  like 
manner  a  great  number  of  aftringents,  and  tried  with  them 
cotton  which  had  received  different  preparations.  He  found 
that  out  of  Lwenty-one  fpecies  of  aftringents,  compared  with 
galls  ;  oak  faw-duft,  the  galls  of  the  country',  and  yellow  my  - 
robolans,  were  the  only  fubftances  which  produced  a  fine  black, 


'  but  which  was  ftill  neither  fo  fine,  nor  fo  durable,  as  that  ob¬ 
tained  by  means  of  the  common  gall.  He  has  alfo  (hewn,  that 
the  oak  faw-duft  is  preferable  to  the  bark,  which  is  employed  by 
the  dyers  of  thread.  This,  from  its  being  cheaper,  may  pro¬ 
bably  be  fubftituted  with  advantage. 

The  following  are  the  refults  of  the  experiments  of  Lavoifter, 
Vandermonde,  Fourcroy,  and  Berthollet,  which  v^ere  made  on 
different  aftringents;  fuchfor  inftance  asgalls, oak  bark,  rafpings 
of  heart  of  oak,  of  the  external  part  of  oak,  of  logwood,  and  fu¬ 
mach,  for  the  purpofe  of  forming  a  comparifon  of  their  qualities. 

In  order  to  afceit&in  the  portion  of  aftringent  principle  con¬ 
tained  in  thefe  different  fubftances,  they  took  two  ounces  of 
each  feparately,  which  they  boiled  half  an  hour  in  three  pounds 
of  water  ;  after  the  fir  ft  water  they  added  a  fecond,  which  un¬ 
derwent  a  iimilar  ebullition,  and  continued  thefe  operations 
until  the  fubftances  appeared  exhaufted  :  they  then  mixed  toge¬ 
ther  the  decoClions  that  had  bee.n  fucceffively  obtained.  A 
tranfparent  folution  of  fulphate  of  iron  or  green  vitriol,  in  which 
the  proportions  of  water  and  fulphate  had  been  exaiftly  deter¬ 
mined,  was  made  ufe  of.  They  firft  eftimated  the  quantity  of 
the  aftringent  principle,  by  the  quantity  of  fulphate  which  each 
liquor  could  decompofe,  and  afterwards  by  the  weight  of  the 
black  precipitate  which  was  formed.  In  order  to  flop  precifely 
at  the  point  of  faturation,  they  proceeded  very  flowly  in  the 
precipitation,  and  towards  the  end  added  the  folution  of  ful- 
pliate  only  drop  by  drop,  and  ceafetl  at  the  moment  when  the 
laft  added  quantity  mo  longer  augmented  the  intenfity  of  the 
black  colour.  When  the  liquor  is  too  opake  to  allow  its  Ihade 
of  colour  to  be  diftinguifhed,  a  fmall  quantity  of  it  is  largely- 
diluted  with  water,  and,  by  adding  to  this  a  little  of  the  folu¬ 
tion  of  fulphate  of  iron  at  the  end  of  a  glafs  tube,  it  is  difco- 
vered  whether  or  not  the  point  of  faturation  has  been  attained  : 
if  we  then  wifii  to  get  the  precipitate  which  is  formed,  the 
whole  mult  be  diluted  with  water  in  a  very  copious  manner. 
And  this  operation  is  deferving  of  attention,  as  being  an  eafy 
and  accurate  mode  for  manufacturers  to  determine  the  proper 
proportions  of  aftringents,  and  folutions  of  iron.  In  order  to 
faturate  the  decoCtion  of  two  ounces  of  galls,  three  drams  and 
fixty-one  grains  of  fulphate  of  iron  were  required  ;  the  precipi¬ 
tate  wejghed  feven  drams,  twenty-four  grains,  when  carefully 
collected  and  dried. 

The  colour  of  the  decoCtion  of  oak  bark  is  a  deep  yellow  ;  a 
very  fmall  portion  of  fulphate  of  iron  gives  it  a  dirty  reddifh  co¬ 
lour,  and  a  larger  one  changes  it  to  a  deep  brown.  The  quan¬ 
tity  of  fulphate  required  to  faturate  the  decoction  of  two  ounces 
of  this  bark,  was  eighteen  grains.  The  precipitate  collected 
and  dried,  formed  coarfer  and  more  compaCt  grains,  and 
weighed  twenty-two  grains;  the  inner  bark  of  the  oak  afforded 
very  nearly  the  fame  refult.  But  the  decoCtion  of  the  rafpings 
of  the  heart  of  oak  required  for  its  faturation  one  dram 
twenty-four  grains,  and  the  precipitate  weighed  one  dram 
twenty-four  grains  ;  the  decoCtion  of  the  external  wood  of  the 
oak  produced  very  little  precipitate.  The  decoCtion  of  fumach 
acquired  a  reddiih  violet  colour  when  a  fmall  quantity  of  the 
fulphate  of  iron  was  added.  The  quantity  required  for  its  fatu¬ 
ration  was  two  drams  eighteen -grains.  The  precipitate  ex¬ 
actly  refembled  that  afforded  by  the  galls.  And  the  decoCtion 
of  logwood  became  of  a  fapphirc  blue  colour,  by  the  addition 
of  fulphate  of  iron  :  if  the  point  of  faturation  be  exceeded,  the 
blue  becomes  greeniih  and  dirty.  The  exact  quantity  required 
for  faturation  was  found  to  be  one  dram  forty-eight  grains,  and 
the  weight  of  the  precipitate  was  two  drams  twelve  grains. 
The  different  precipitations  made  by  means  of  oak  take  place 
readily  ;  that  by  logwood,  a  little  more  difficultly,  but  ftill 
more  eafily  than  that  which  is  effeCled  by  means  of  galls. 

It  was  next  afeertained  by  trials  made  with  cloth,  that  the 
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quantity  of  aftringent  fubftances  required  to  give  a  black  colour 
of  equal  intenfity,  to  an  equal  weight  of  the  fame  cloth,  was 
proportional  to  the  quantities  of  aftringent  principle,  which  had 
been  already  eft  infra  ted  in  each  kind  from  the  foregoing  expe¬ 
riments  ;  but  the  black  obtained  by  means  of  the  different  parts 
of  the  oak  does  not  refill  proofs  or  tefts  of  colour  nearly  fo 
well  as  that  which  is  produced  by  means  of  galls.  It  fee  ms 
that  logwood  alone  is  not  capable  of  producing  fo  intenfe  a 
black  as  galls  or  oak  ;  nor  does  the  colour  which  it  produces 
ftand  the  teft  of  proofs  fo  well  as  that  produced  by  means  of 
galls. 

It  maybe  neceffary,  after  hariYig  examined  the  aftringent  prin¬ 
ciple  with  refpedl  to  its  affinities  with  folutions  of  iron,  to 
confider  it  in  regard  to  its  property  of  combining  with  vege¬ 
table  and  animal  fubftances,  but  particularly  the  latter.  Silk 
acquires  by  galling,  which  is  an  operation  that  confifts  in  ma¬ 
cerating  a  Huff  in  a  decodlion  of  fome  aftringent  fubftance,  a 
weight  which  cannot  be  taken  from  it,  or  diminiffied  beyond  a 
certain  degree,  by  repeated  waffiing  ;  after  which  operation,  the 
ftuff  when  put  into  a  folution  of  iron  is  dyed  black,  becaufe  the 
aftringent  principle,  decompofing  the  fulphate  of  iron,  forms  a 
triple  compound  with  the  oxide  of  iron  and  the  ftuff  which  is 
dyed.  A  ftuff  that  is  galled  is  likewife  capable  of  combining 
with  other  colouring  particles,  the  colours  of  which  thereby 
acquire  fixity,  if  they  do  not  naturally  poffefs  it  ;  fo  that  the 
aftringent  communicates  its  durability  to  the  triple  compound, 
or  perhaps  the  more  complex  one  which  is  foi'med  ;  but  by 
this  union  the  colour  generally  becomes  of  a  deeper  (hade.  It 
is  found  that  the  aftringent  principle,  by  combining  with  ani¬ 
mal  fubftances,  renders  them  incapable  of  corruption,  and  tends 
to  render  their  texture  more  compact  ;  and  in  this  the  art  of 
tanning  confifts. 

It  has  been  found  that  an  ounce  of  galls  diftilled  with  a  ftrong 
heat,  yielded  three  drams  of  charcoal ;  an  ounce  of  fugar,  two 
drams  twelve  grains  ;  an  ounce  of  the  colouring  particles  of 
ilax,  two  drams  twenty-four  grains  ;  an  ounce  of  dry  plum- 
tree,  one  dram  forty-eight  grains  ;  an  ounce  of  dry  walnut- 
tree,  alfo  one  dram  forty-eight  grains  ;  fo  that  galls  yield 
almoft  double  as  much  charcoal  as  hard  and  dry  wood.  From 
thefe  obfervations,  Mr.  Berthollet  is  led  to  confider  the  abun¬ 
dance  of  charcoal  as  the  effential  charadteriftic  of  the  aftrin¬ 
gent  principle  ;  the  hydrogene,  which  it  contains  only  in  fmall 
quantity,  is  however  very  much  difpofed  partially  to  combine 
with  oxigene  :  hence  it  is  that  when  an  infulion  of  galls  is  left 
in  contact  with  vital  air,  a  ftnall  quantity  of  the  air  only  is  ab- 
forbed,  and  yet  the  colour  of  the  infufion  becomes  much  deeper  ; 
for  in  conformity  with  the  theory  already  laid  down,  the  char¬ 
coal  readily  becomes  predominant  in  confcquence  of  the  flight 
combuftion,  and  the  colour  is  rendered  deeper  and  made  brown. 

Subftances  which  contain  much  charcoal,  and  can  undergo 
only  a  flight  degree  of  combuftion,  ought  to  poffefs  confidcra- 
ble  durability,  becaufe  charcoal  does  not  combine  with  oxigene 
in  the  ordinary  temperature  of  the  air,  unlefs  its  union  be  af- 
fifted  by  other  attractions,  and  becaufe  flight  variations  of  tem¬ 
perature  produce  no  change  in  the  dimenfions  of  charcoal  ;  but, 
on  the  contrary,  fubftances  which  contain  much  hydrogene, 
and  in  which  the  particles  of  the  hydrogene  are  in  a  ftate  of 
divifion,  ought  to  be  eafily  decompofed,  by  the  combination 
of  the  hydrogene  with  azote  or  oxigene.  The  difunion  of  their 
parts  ought  to  take  place  from  fmall  variations  of  temperature, 
becaufe  hydrogene  is  dilatable  by  heat,  which  the  carbonaceous 
particles  are  not.  When  therefore  the  aftringent  principle  is 
combined  with  an  animal  fubftance,  it  communicates  to  it  the 
properties  which  it  derives  from  the  charcoal ;  the  animal  fub¬ 
ftance  becomes  lefs  liable  to  change  from  flight  variations  of 
temperature  ;  intlead  of  growing  putrid,  it  fuffers  a  flight  de¬ 
gree  of  combuftion,  by  the  a&ion  of  the  air ;  for  the  procefs  of 
VoL.  Ill, 


tanning  probably  could  not  go  on  in  a  perfeftly  clofe  veflel :  the 
effedt  of  this  combuftion  is  the  conftridbion  of  the  parts,  which 
alfo  afterwards  affifts  as  a  eaufe  of  prefervation.  On  examin¬ 
ing  the  analyfes  that  have  been  made  of  indigo,  which  may  be 
looked  upon  as  the  colouring  matter  lealt  liable  to  change  of 
any  we  are  acquainted  with,  it  will  be  found  that  this  fubftance 
leaves,  in  diftillation,  a  greater  proportion  of  charcoal  than  even 
galls  themfelves.  Mr.  Berthollet  fuppofes  that  it  is  alfo  to 
this  abundance  of  charcoal  that  the  durability  of  the  colour 
of  indigo  is  to  be  attributed,  and  that  the  proportion  of  this 
principle  is  the  chief  came  of  the  difference  obferved  in  the 
durability  of  colours  ;  but  the  force  of  adhefion  may  alfo  have 
great  influence,  for  a  principle  which  combines  intimately  with, 
another  fubftance,  ought  to  form  with  it  a  more  permanent, 
compound,  than  one  which  has  only  a  flight  difpofition  to  unite 
with  it  ;  now  the  aftringent  principle  poffeffes  a  very  ftrong 
difpofition  to  form  intimate  combinations,  efpecially  with  ani¬ 
mal  fubftances.  Upon  the  fame  principles  may  be  explained 
the  fixity  communicated  to  colouring  particles  by  alumine,  and 
by  thofe  metallic  oxides  which  are  not  liable  to  contain  different 
proportions  of  oxigene,  fuch  as  the  oxide  of  tin,  and  fome 
others. 

The  different  colouring  fubftances  which  are  capable  of  unit¬ 
ing  with  metallic  oxides,  have  an  adtion  upon  them,  which  is 
analogous  to  that  of  aftringents  in  a  confiderable  degree.  And 
thus  the  oxides  are  deprived  of  more  or  lefs  of  their  oxigene,  ac¬ 
cording  to  the  force  with  which  they  retain  it,  the  ftrength  of 
attraction  with  which  the  colouring  particles  tend  to  combine 
with  them,  the  proportions  in  which  they  meet  with  each  other, 
and  the  greater  or  lefs  difpofition  of  the  colouring  particles  to¬ 
wards  combuftion.  The  colouring  particles  alfo  fuller  a  change 
in  their  conftitution,  from  thefe  circumftances  :  thus,  the  folu¬ 
tions  of  iron  render  brown  all  the  colours  into  which  oxide  of 
iron  can  enter,  although  it  has  only  a  gi'een  or  yellow  colour 
in  the  ftate  in  which  it  is  held  in  folution  by  acids,  and  this  ef¬ 
fedt  goes  on  increafing  to  a  certain  degree  ;  but  the  alteration 
of  the  colouring  particles  may  afterwards  be  carried  fo  far  as 
to  fpoil  their  colour,  and  to  diminiffi  their  tendency  to  combi¬ 
nation  ;  the  oxide  of  iron  is  then  brought  back  to  the  ydlow 
colour,  by  the  oxigene  which  it  attradts,  and  is  capable  of  re¬ 
taining.  The  adtion  of  metallic  oxides  and  the  colouring  par¬ 
ticles  on  each  other,  explains  the  changes  obferved  in  folutions 
of  the  colouring  particles,  when  mixed  with  metallic  folutions. 
The  effedt  is  gradual,  as  has  been  (hewn  with  refpedt  to  fuftic. 
It  fometimes  happens  that  the  mixture  does  uot  even  grow  tur¬ 
bid  immediately,  but  lofes  its  tranfparency  by  degrees  ;  the 
precipitation  begins  ;  the  fediment  is  formed,  and  its  colour 
grows  gradually  deeper.  In  producing  thefe  effedts,  light  ha* 
fometimes  a  confiderable  lhare. 

From  the  whole  of  what  has  been  hitherto  advanced,  the 
following  conclufions  may  be  drawn  :  That  metallic  colour* 
fhould  be  diftinguifhed  from  thofe  which  are  peculiar  to  fubftan¬ 
ces  of  the  vegetable  and  animal  kind  :  that  the  colours  of 
metals  are  modified  and  changed  by  oxidation,  and  by  the 
proportion  of  oxigene  with  which  they  are  combined  and  that 
vegetable  and  animal  fubftances  may  themfelves  poffefs  a  pecu¬ 
liar  colour,  which  varies  in  the  different  ftates  through  which 
they  pafs,  or  they  may  owe  their  colours  to  tingeing  particles, 
either  combined,  or  limply  mixed  with  them.  Thefe  arc  the 
particles  which  are  extradted  from  different  fubftances,  and 
which  undergo  different  preparations,  in  order  to  render  them 
proper  for  the  various  purpofes  of  the  dye.  And  the  colouring 
particles  poffefs  chemical  properties  which  dillinguifh  them 
from  all  other  fubftances :  the  attradtions  which  they  have  for 
acids,  alkalis,  eartha,  metallic  oxides,  oxigene,  wool,  filk,  cot¬ 
ton,  and  linen,  form  the  principal  of  thefe  properties.  In 
proportion  to  the  at  tract  iou  which  the  colouring  particle*  have 
D  d 
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for  wool,  filk,  cotton,  and  linen,  they  unite  more  or  lefs  rea¬ 
dily,  and  more  or  lefs  intimately  with  each  of  thefe  fubftances  ; 
and  thence  arifes  the  fir  It  caufe  of  variation  in  the  proceffes 
employed,  according  to  the  nature  of  the  fluff  and  of  the  co¬ 
louring  fubftance  employed.  And  by  the  attraction  which  the 
colouring  particles  have  for  alumine  and  metallic  oxides,  they 
form  compounds  with  thefe  fubftances,  in  which  their  colour 
is  more  or  lefs  modified,  becomes  more  fixed,  and  more  diffi¬ 
cultly  affedled  by  external  agents  than  before.  This  compound, 
being  formed  of  principles  which  have  feparately  the  power  of 
uniting  with  vegetable  fubftances,  and  more  efpeciaily  with 
animal  fubftances,  preferves  this  property,  and  farms  a  triple 
compound  with  the  fluff ;  and  the  colour,  which  has  been  again 
modified  by  the  formation  of  this  triple  union,  acquires  a  greater 
degree  of  fixity,  and  of  indeilrudlibility,  when  expofed  to  the 
adlion  of  external  agents. 

It  frequently  happens  that  the  colouring  particles  have  fo 
great  an  attradlion  for  alurnine  and  metallic  oxides,  that  they 
feparate  them  from  acids  which  held  them  in  folution,  and  fall 
•down  with  them  ;  but  the  attradlion  of  the  fluff  is  fometimes 
ueceffary,  in  order  that  this  reparation  may  take  place.  The 
cxides  of  metals,  w  hich  combine  with  the  colouring  particles, 
modify,  their  colours,  not  only  by  their  own,  but  alfo  by  adling 
upon  their  compofttion  by  means  of  their  oxigene.  The  change 
which  the  colouring  particles  thereby  fuffer,  is  limilar  to  that 
occafioned  b-y  the  air,  which  injures  every  colour  in  a  greater  or 
defs  degree.  In  tire  two  different  principles  which  conflitute 
the  air  of  the  atmofphere,  it  is  only  the  vital  air  or  oxigenous 
gas  that  adts  upon  the  colouring  particles  :  it  combines  with 
them,  weakening  their  colour,  and  rendering  it  paler  ;  but 
prefently  its  adtion  is  principally  exerted  on  the  hydrogene 
which  enters  into  their  compofttion,,  and  it  then  forms  w'ater. 
This  effedl  ought  to  be  conftdered  as  a  ttue  combuflion,  where¬ 
by  the  charcoal  which  enters  into  the  compofttion  of  the  co¬ 
louring  particles  becomes  predominant,  and  the  colour  com¬ 
monly  changes  to  yellow,  fawn  colour,  or  brown  ;  or  the 
injured  part,  by  uniting  with  what  remains  of  the  original  co¬ 
lour,  caufes  other  appearances  of  a  different  kind.  The  com- 
bullion  of  the  colouring  particles  is  increafed  by  light,  and  which 
frequently,  cannot  take  place  without  its  aid  ;  it  is  in  this  way 
that  it  contributes  to  the  deflrudlion  of  colours.  Heat  pro¬ 
motes  it  alfo,  but  lefs  .powerfully  than  light,  provided  its  in- 
tenfity  be  not  very  great.  The  effedls  of  the  nitric  acid,  the 
oxigenated  muriatic  acid,  and  even  the  fulphuric  acid,  when 
they  make  the  colour  of  the  fubftances  upon  which  they  adl 
pais  to  a  yellow,  and  even  to  black,  are  to  be  attributed  to  a 
combuflion  of  aiimilar  nature. 

It  is  poffible,  however,  that  the  effedls  of  combuflion  maybe 
concealed,  by  the  oxigene  combining  with  the  colouring  parti¬ 
cles,  without  the  hydrogene  being  adled  upon  by  it  in  a  parti¬ 
cular  manner.  But  colours  are  more  or  lefs  durable,  or  more 
«rlefs  fixed,  in  proportion  to  the  greater  or  lefs  difpofition  of 
the  colouring  particles  to  fuffer  this  combuflion,  and  to  per¬ 
mit  it  to  proceed  to  a  greater  or  lefs  degree.  There  are  fome 
fubftances  alfo  capable  of  adling  on  the  colour  of  fluffs,  by  a 
fuperiority  of  attradlion,  or  by  a  folvent  power ;  and  in  this 
confifts  the  adlion  of  acids,  alkalis,  and  foap.  A  fmall  quantity 
«f  thefe  agents,  however,  may  fometimes  form  fupracompounds 
with  the  fluff,  and  its  colour  may  be  altered  in  that  way.  The 
oxides  of  metals  produce  in  the  colouring  particles,  with  which 
they  unite,  a  degree  of  combuflion  proportioned  to  the  quan¬ 
tity  of  oxigene  which  thefe  particles  can  take  from  them. 
Therefore  the  colours  which  the  compounds  of  metallic  oxides 
and  colouring  particles  affume,  are  the  produdl  of  the  colour 
peculiar  to  the  colouring  particles,  and  of  that  peculiar  to  the 
metallic  oxide  ;  but  the  colouring  particles  and  metallic  oxides 
muft  be  conftdered  is  that  Hate  to  which  they  have  been  re¬ 


duced  by  the  diminution  of  oxigene  in  the  oxide,  and  thedimw 
nution  of  hydrogene  in  the  particles  that  produce  the  colour. 
It  confequently  follows  from  this,  that  the  metallic  oxides,  to 
which  the  oxigene  is  only  flightly  attached,  are  not  fit  to  ferve 
as  connecting  media  for  the  colouring  particles,  becaufe  tliey 
produce  hi  them  too  great  a  degree  of  combuflion  ;  inflances 
of  this  kind  are  the  oxides  of  filver,  gold,  and  mercury  :  —  that 
the  oxides  which  undergo  coniiderable  alterations  of  colour,  by 
giving  off  more  or  lefs  of  their  oxigene,  are  alfo  bad  interme¬ 
dia,  particularly  for  light  fhades,  becaufe  they  produce  change¬ 
able  colours  ;  examples  of  this  kind  are  the  oxides  of  copper, 
of  lead,  and  of  bifmuth  -that  the  oxides  which  ftrongly  retain 
their  oxigene,  and  undergo  very  little  change  of  colour  by  the 
lofs  of  a  portion  of  it,  are  the  molt  fuited  to  anfv.er  this  pur- 
ppfe  ;  fuch  is  particularly  the  oxide  of  tin,  which  quits  its 
menflruum  eafily,  which  has  a  ftrong  attradlion  for  the  colour¬ 
ing  particles,  and  which  affords  them  a  bafts  which  is  very 
white,  andproper  for  giving  a brightnefs  to  their  fhades,  with¬ 
out  altering  them  by  the  admixture  of  another  colour.  Th<S 
oxide  cf  zinc  is  poffeffed  of  fome  of  thefe  properties  iff  a  conii¬ 
derable  degree. 

But  in  order  to  account  for  the  colours,  which  proceed  from 
the  union  of  the  colouring  particles  with  the  bafts  which  a 
mordant  gives  them,  it  is  necelfary  to  attend  to  the  proportion 
in  which  the  colouring  particles  unite  to  that  bafts  :  thus,  the 
folution  of  tin,  which  produces  a  very  copious  precipitate  with 
a  folution  of  colouring  particles,  and  which  thereby  proves 
that  the  oxide  of  tin  enters  in  a  large  proportion  into  the  preci¬ 
pitate,  has  a  much  greater  influence  on  the  colour  of  the  preci¬ 
pitate,  by  the  whitenefs  of  its  bafts,  than  the  folution  of  zinc, 
or  that  of  alum,  which  generally  produce  much  lefs  copious  pre¬ 
cipitates.  The  precipitates  produced  by  thefe  two  laft  fabliau- 
ces  retain  very  nearly  the  natural  tint  which  the  colouring  parti¬ 
cles  afforded.  It  is  therefore  neceffary  to  diflinguifh,  in  the  adlion 
cf  mordants,  the  combinations  that  may  take  plr.ee  by  cheir 
means,  between  the  colouring  particles,  the  fluff,  and  the  inter¬ 
medium  ;  the  proportions  cf  the  colouring  fubftance  and  inter¬ 
medium,  the  modifications  of  colour,  which  may  arife  from  the 
mixture  of  the  colour  of  the  colouring  particles,  and  cf  that  of 
the  bafts  to  which  they  are  united  ;  and  finally,  the  changes 
which  the  colouring  particles  may  fuffer,  from  the  combuflion 
that  may  be  produced  by  the  fubftance  that  is  employed  as  an 
intermedium.  It  is  evident  alfo  that  ailringents  do  not  derive 
their  charadleriftic  property  from  an  acid,  or  from  aay  other 
individual  principle  which  is  always  the  fame,  but  from  the 
propei  ty  which  they  poffefs,  of  uniting  with  the  oxide  of  iron, 
of  reducing  it  to  the  ftate  of  a  black  oxide,  and  of  acquiring 
themfelves  a  dark  colour,  by  the  combuflion  they  thereby  expe¬ 
rience.  Galls,  which  are  to  be  conftdered  as  the  type  of  afti  in- 
gents,  readily  undergo  a  flight  combuflion,  which  gives  them  a 
deep  brown  colour  ;  but  this  combuflion,  which  requires  but  a 
fmall  quantity  of  oxigene,  foon  ceafes,  without  their  properties 
being  in  any  degree  injured.  But  galls  owe  their  liability  to 
the  large  proportion  of  charcoal  they  contain  ;  and  as  they  have 
the  property  of  combining  with  fome  vegetable  fubftances,  with 
feveral  colouring  matters,  and  particularly  with  animal  fubftan¬ 
ces,  they  ferve  as  intermedia  for  them,  and  impart  to  them 
that  liability  which  they  poffefs  In  fo  very  high  a  degree. 

On  the  ingenious  theory  which  has  been  advanced  above, 
Dodlor  Bancroft,  an  able  writer  on  the  fubjedt  of  Dyeing,  has 
made  fome  obfervations.  which  it  may  not  be  improper  to  notice,. 
It  feems  to.be  his  opinion,  that  Mr.  Berthollet,  in  aferibing  the 
decays  of  vegetable  and  animal  colouring  matters  in  general  to 
effedls  or  changes  fimilar  to  thofe  of  cpmlujlior,  has  gone  much 
further  than  is  warrantable  by  fadls.  It  cannot,  bethinks,  be 
his  intention  that  we  fhould  apply  the  term  of  combuflion  to 
alterations  which  refult  from  a  fun  pie  addition  of  oxigene,  t«. 
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•olouring  matters,  without  a  deftrudti’on  or  feparatiou  of  any 
of  their  component  parts  ;  though  a  great  many  of  the  decays 
and  extinctions  of  thefe  colours  evidently  arife  only  from  fuch 
fimple  additions  of  oxigene.  The  nitric,  fulphuric,  and  other 
acids  containing  oxigene,  have  the  power  not  only  of 
weakening,  but  of  extinguifhing,  for  a  time,  the  colours  of 
many  tingent  matters ;  not  however  by  any  effedl  which  can 
properly  be  denominated  a  combuftion,  but  rather  by  a  change 
in  their  feveral  affinities  or  attractions  for  particular  rays  of 
light  in  preference  to  other  rays  ;  but  none  of  their  parts  being 
deftroyed,  or  carried  away',  the  addition  of  an  alkali,  or  of 
calcareous  carbonate,  will  generally  undo  fuch  alteration,  and 
reflore  the  original  colour,  by  decompofing  and  neutralizing 
the  acid  or  oxigene  which  had  caufed  the  alteration.  Of  this 
hundreds  of  inftances  might  be  given,  it  being  the  cafe  of  al- 
moft  all  vegetable  or  animal  colouring  matters  :  it  will  however 
be  fufficient  to  mention,  what  moll  people  havcfeen,  that  ink, 
dropped  into  a  glufs  of  diluted  nitric,  vitriolic,- or  other  acid, 
will  lafe  its  colour,  and  that  it  may  be  again  reilored  by  adding' 
a  fuitable  portion  of  vegetable  or  foffil  alkali ;  and  that  this 
may  be  done  feveral  times  with  the  fame  ink,  and  therefore  the 
change,  or  lofs  of  colour,  could  not  have  been  the  effedl  of 
combuftion.  If  however  this  ink  had  been  fixed  by'  dyeing  in  the 
fubftance  either  of  wool,  filk,  linen,  or  cotton,  and  thefubftance 
fo  dyed  had  been  dipped  into  a  glafs  of  diluted  acid,  as  before 
mentioned,  a  confiderable  part  of  the  colouring  matter  wbuld 
have  been  dillodged,  and  feparated  from  the  dyed  fubftance,  by 
its  affinity  with  the  oxigene  or  acid  ;  and  though  no  combuf¬ 
tion  had  taken  place,  the  colour  fo  feparated  and  loft  could  not 
be  again  reilored  without  a  fecond  dy'eing  :  and  this  lofs  of  co¬ 
lour  would  be  fimilar  to  what  frequently  happens  to  colours 
from  expofure  to  fun  and  air,  by  which  they  are  gradually 
weakened,  many  of  them  without  any  other  change  of  tint  than 
the  fimple  diminution  of  their  original  body,  or  quantity  of 
colouring  matter  ;  and  this  continuing ;in  the  more  fugitive  co¬ 
lours,  particularly  that  of  turmeric,  the  cloth  is  foon  left  as 
white  as  before  it  had  been  dyed,  without  any  thing  like  com¬ 
buftion  having  ever  taken  place  in  it,  or  in  the  matter  with 
which  it  was  dyed.  It  may  alfo  be  prefumed,  he  thinks,  that 
colours  are  not  generally  impaired  by  any  thing  like  combuftion, 
from  this  fadl — that  there  are  but  few  of  them  which  the 
common  muriatic  acid  does  not  injure  as  much  as  either  the 
nitric  or  the  fulphuric  ;  and  as  there  can  be  no  combuftion 
without  oxigene,  and  as  the  common  muriatic  acid  either  con¬ 
tains  none,  or  what  it  does  contain  is  confclfedly  combined  with 
it,  by  an  affinity  too  powerful  to  be  overcome  by  any  known 
fubftance  or  means,  it  neceffarily  follows  that  the  oxigene  (if 
it  contain  any)  cannot  be  liberated  lo  as  to  add  in  the  way  of 
combuftion  upon  any  other  matter  ;  and  therefore,  when  the 
common  muriatic  acid  changes  or  deftroys  the  colours  in  quef- 
tion,  it  changes  or  deftroys  the  affinities  upon  which  they  de¬ 
pend,  by  producing  effedls  different  from  thofe  of  combuftion  ; 
and  as  tke  changes  which  it  produces  on  colours  are  in  moll 
cafes  fimilar  to  thofe  produced  by  the  nitric,  fulphuric,  and 
other  acids  known  to  contain  oxigene,  it  feems  reafonable  to 
conclude  that  thefe  alfo  aft  upon  colours,  by  producing  other 
effects  than  thofe  of  combuftion. 

Mr.  Sennebier  expofed  a  great  variety  of  woods  to  the  adtion 
of  the  fun  and  air,  and  found  all  their  colours  very  foon  affedted. 
The  white  woods  were  generally  made  brown,  and  the  red  and 
violet  changed  either  to  yellow  or  black.  Guaiacum  was  rendered 
green  ;  the  oak  and  the  cedar  were  whitened,  as  were  the 
brown  woods  generally ;  effedls  which  certainly  do  not  refem* 
ble  thofe  of  combuftion,  any  more  than  the  bleaching  of  wax 
and  tallow  by  expofure  to  the  air.  It  is  therefore  evident,  as 
the  Dodtor  fnppofes,  that  the  colour  of  each  particular  fub- 
fer.  nee  depends  on  its  peculiar  eonftitution,  producing  iu  it  a 
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particular  affinity  or  attraction  for  certain  rays  of  light,  and  a 
difpofition  torefiefl  or  franfmit  certain  other  rays  ;  and  in  this 
refpedt  it  may  doubtlefs  fuffer  very  confiderable  changes  from 
the  adtion  or  combination  of  oxigene,  without  any  effedls  fimi- 
lar  to  thofe  of  combuftion.  And  indeed  the  changes  of  colour 
which  arife  from  the  accefs  of  vital  or  atmofpheric  air,  feldom 
refemble  thofe  which  the  mere  predominance  of  blacknefs, 
which  is  the  fuppofed  natural  colour  of  carbone  or  charcoal,- 
would  produce;  though  this  may  have  been  the  cafe  with  the 
colouring  matter  of  brown  or  unbleached  linen,  upon  which 
the  experiments  of  Mr.  Berthollet  feem  principally  to  have 
been  made.  But  whether  the  adtion  of  vital  air,  or  its  bafis,  in 
promotingthe  decays  of  colours,  ought  tobe  denominated  acorn- 
bullion  or  not,  Dr.  Bancroft  is  confident  that  at  lead  fome  qf 
them  are  liable  to  be  impaired,  not  fo  much  by  an  acceffion  of 
oxigene,  as  by  the  lofs  of  it.  The  difference  of  colour  in  arte¬ 
rial  and  venal  blood  has  been  long  fince  noticed,  and  numerous 
experiments  have,  lately  fliown  that  the  fine  vermilion  colour  of 
the  former  is  produced  folely  by  vital  air,  which  it  is  capable 
of  acquiring  even  through  bladders,  the  coats  of  blood  veffels. 
See.  And  very  recently,  Mr.  Haffenfratz  feems  to  have 
proved,  that  as  this  fine  red  colour  is  gained  by  adiffolution  of 
oxigene  in  the  arterial  blood,  fo  it  is  loft,  and  the  dark  colour 
of  the  venal  blood  reilored,  by  a  reparation  of  the  oxigene,  in 
confequence  of  its  forming  a  new  combination  with  the  hydro¬ 
gene  and  carbone  of  the  fame. 

It  feems  evident  to  the  Dodtor,  that  the  blue  colour  of  indigo 
abfolutely  depends  upon  a  certain  portion  of  oxigene  ;  for  he 
has  found  that  a  folution  of  indigo,  by  lofing  its  oxigene,  may- 
become  as  pellucid,  and,  excepting  a  very  (light  yellowifh 
tinge,  as  colourlefs  as  water,  and  afterwards  fpeediiy  return 
through  all  the  (hades  of  yellow  and  green  to  its  original  deep 
blue,  by  expofure  to  atmofpheric  or  vital  air.  Similar  to  this, 
he  remarks,  is  the  fail  long  fince  obferred  by  the  abbe  Nollet, 
qf  the  tincture  of  archil-orchella  employed  to  colour  the  fpirit 
of  wine  ufed  in  thermometers,  and  which  after  fome  timelofes 
its  colour,  but  foon  recovers  it  again  upon  beiug  expofed  to 
atmofpheric  air.  And  this  alfo  happens  to  the  infufion  of 
turnfole,  and  to  fyrup  of  violets,  which  both  lofe  their  colours 
when  fecluded  from  air,  and  regain  them  when  placed  in  con¬ 
tact  with  it.  He  has  alfo  obferved  various  animal  and  vegeta¬ 
ble  colours,  produced  folely  by'  the  contact  of  vital  or  atmo- 
(pheric  air  ;  and  fome  others,  which,  when  given  by'  dyeing  or 
caliico-printing  to  wool,  filk,  cotton,  See.  though  unable  to 
fuilain  a  (ingle  day’s  expofure  to  the  fun  and  air  without  mani- 
fed  injury,  were  found  to  receive  none  from  the  adlion  of  ilrong 
nitric  or  fulphuric  acids,  but,  on  the  contrary,  were  preferved 
by  being  wetted  with  them,  and  even  with  oxigenated  muri¬ 
atic  and  fulphuric  acids.  But  the  fame  colours,  if  covered 
with  linfeed  oil,  were  found  to  decay  more  quickly  from  ex¬ 
pofure  to  the  fun  and  air,  than  if  uncovered.  Thefe  colours 
therefore,  he  contends,  could  not  owe  their  decay  to  the  contadl 
or  combination  of  oxigene,  becaufe  they  were  not  only  unhurt, 
but  benefited  by  its  concentrated  powers  in  the  nitric,  the 
oxigenated  muriatic  and  fulphuric  acids;  and  alfo  becaufe 
they  were  fooneft  impaired  when  defended  from  the  accefs  of 
oxigene,  by  being  covered  with  linfeeyl  oil.  Probably  the- 
decays  of  thefe  colours  were  occailoned  by  a  lofs  of  at  lead 
fome  part  of  the  oxigene  which  was  neceffary  to  their  exift- 
ence,  and  which  the  linfeed  oil  affifted  in  depriving  them  of,  ■ 
by  the  ftrong  affinity  which  it  is  known  to  have  with  oxigene 
or  vital  air. 

The  Dodtor  further  obferves,  that,  in  forming  fyftems,  we  arc 
apt  to  draw  general  conclufions  from  only  a  partial  knowledge 
or  view  of  fadls.  And  this  even  Mr.  Berthollet  feems  to  have 
done,  not  only  in  aferibing  the  decays  of  vegetable  and  animal 
colours,  exdnfively  to  effedls  fimilar  to  thofe  of  combuftion,  but 
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alfo  in  representing  the  oxigenated  muriatic  acid  as  an  accurate 
ted  or  meafure  for  anticipating,  in  a  few  minutes,  the  changes 
which  thefe  colours  a,re  liable  to  fuffer,  by  long  expofure  to 
the  abtion  of  fun  and  air  ;  for,  fays  he,  though  it  doubtlefs  is 
true  that  the  oxigenated  muriatic  acid,  in  weakening  or  deftroy- 
ing  colours,  gives  up  to  them  more  or  lei's  of  the  oxigene 
which  it  had  received  by  diilillation  from  manganefe  ;  and  that, 
by  this  new  combination  of  oxigene,  thofe  affinities  for  parti¬ 
cular  rays  of  light,  upon  which  their  colours  depend,  are  liable 
to  be  dedroyed  ;  it  is  neverthelefs  true,  that  the  changes  of 
-colour  fo  produced  are  no  certain  indication  of  thofe  which  the 
combined  influence  of  light  and  air  will  occafion  upon  colours 
in  general  ;  there  being  ieveral  colours  which  are  very  fpeedily 
dedroyed  by  the  latter  of  thefe  caufes,  though  they  relid  the 
ftronged  aftion  of  the  oxigenated  muriatic  acid,  without  dif¬ 
fering  any  degree  of  injury  or  hurt.  The  Doftor  adds,  that 
Mr.  Berthollet  well  knows,  fince  nobody  has  contributed  more 
to  afcertain  how  much  the  properties  of  oxigene  are  diverfi- 
fied  by  each  particular  bads  to  which  it  unites  ;  and  that  it 
does  not  therefore  feem  warrantable  to  imagine  that  its  adtion 
will  not  be  modified  by  a  balls  fo  powerful  as  that  of  the  com¬ 
mon  muriatic  acid,  or  that  the  united  properties  of  both  fhculd 
reprefent  or  refemhle  thofe  of  atmofpheric  air  upo-n  colours  any 


more  than  they  do  in  the  lungs  by  refpiration,  where,  in  dead 
of  fupporting  life,  they  would  inftantly  put  an-  end  to  it. 

On  the  whole,  Doftor  Bancroft  isof  opinionthat,  untilfurther 
difcovories  fhall  haye  been  made,  we  are  only  authorifed  to  con¬ 
clude,  that  the  permanent  colours  of  natural  bodies  do  not 
depend  upon  their  thickneffes,  fizes,  or  the  denfities  of  their 
feverai  parts  or  particles,  but  uppn  certain  affinities  or  attrac¬ 
tions  (chymical  or  phyftcal)  by  which  they  are  difpofed  to  abforb 
and  conceal  fome  of  the  rays  of  light,  and  to  refleft  or  tranf- 
mit  other  rays,  giving  the  fenfations  or  perceptions  of  their 
refpective  colours-;  that  the  contact  of  light  greatly  contributes 
towards  producing  thefe  affinities  or  attradfions  :  but  it  only- 
does  this  (as  far  as  we  yet  know):  either  by  promoting  a  com¬ 
bination  or  a  reparation  of  the  bafis  of  vital  air  in  the  different 
coloured  or  colouring  fubftances.  But  though  molt  of  the 
changes  of  colour,  in  permanently  coloured  bodies,  evidently 
depend  on  changes  in  their  refpedtive  portions  of  oxigene,  he 
is  far  from  thinking  that  this  caufe  operates  exelufively  in  all 
cafes,  or  that  chemical  knowledge  is  yet  far  enough  advanced 
to  juftify  even  an  attempt  towards  a  complete  hypothecs  re- 
fpedting  thefe  moil  abftrufe  and  moil  interefiing  phenomena. 
The  opinions  of  this  author  are  however,  by  no  means  fatisfac- 
tory,  fince  they  want  the  fupport  of  fadts  and  experiments. 


PAR 


OF  THE  PRACTICE  OF  DYEING. 

IN  treating  of  the  practice  of  the  art  of  dyeing,  it  will  firft 
be  neceffary  to  confider  the  proceffes  which  are  generally  em¬ 
ployed,  and  the  differences  that  exift  between  feverai  of  the 
fubftances  which  are  to  be  dyed-;  fuch  for  inftance  as  wool, 
filk,  cotton,  and  linen  ;  and  the  operations  by  which  thefe 
different  fubftances  are  prepared  for  taking  the  dye  that  is  de- 
figned  to  be  given  to  them. 

Sect.  I.  Of  the  Difference  between  Vegetable  and  Animal  Sub- 

Jlanees. 

Although  it  maybe  difficult  to  account  for  many  proper¬ 
ties  which  depend  upon  the  compofition  of  organized  bodies, 
the  knowledge  that  has  been  acquired  refpedling  the  compofi¬ 
tion  of  -vegetable  and  animal  fubftances,  may  afford  us  fome 
light  refpe&ing  the  caufe  of  the  different  difpofitions  of  wool, 
filk,  cotton,  and  linen,  to  unite  with  the  colouring  particles, 
and  with  the  bafes  which  mordants  afford.  It  is  well  known 
that  wool  and  filk  are  animal  fubftances  ;  and  that  cotton,  flax, 
and  hemp  are  productions  of  the  vegetable  kind.  It  is  now 
•pretty  generally  known  that  the  compofition  of  animal  fub- 
itances  is  diftinguifhed  from  that  of  vegetables  by  their  abound¬ 
ing  in  a  particular  principle,  azote,  which,  when  in  its  elaftic 
form,  conftitutes  what  is  called  phlogijlicated gas,  phlogijlicated 
air,  &c.  which  is  found  only  in  fmall  quantity  in  vegetables  ; 
•fecondly,  by  their  containing  much  more  hydrogene,  or  bafe  of 
inflammable  air,  than  is  found  in  the  other.  It  is  from  thefe 
two  caufes  that  the  differences  obferved  in  the  diilillation  of 
animal  and  vegetable  fubftances  proceed:  the  former  yield  a  large 
quantity  of  ammoniac  or  volatile  alkali,  which  is  compofed  of 
azote  and  hydrogene;  the  latter  afford  very  little,  and  commonly 
yield  even  an  acid  ;  the  former  yield  a  great  deal  of  oil,  the 
predominant  principle  in  which  is  hydrogene,  which  is  very 
volatile  and  difpofed  to  fly  off  by  a  fmall  increafe  of  tempera¬ 
ture  ;  while  the  latter  fometimes  do  not  yield  it  in  the  leaft  fen- 
fible  quantity.  In  confequence  of  this  compofition,  animal 
fubftances,  when  fet  on  fire,  produce  a  bright  flame,  which 
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breaks  out  at  tbe  beginning,  but  is  foon  ftifled,  as  it  were,  by 
the  charcoal  which  is  formed,  and  which  has  peculiar  proper¬ 
ties  ;  their  combuftion  is  accompanied  with  a  penetrating  odour, 
owing  to  the  ammoniac  and  oil  which  are  produced  and  efcape 
unconfumed  :  they  are  liable  to  putrefaction,  in  which  procefs 
ammoniac  is  produced,  as  well  as  in  their  diftillation,  by  a 
more  intimate  union  of  the  azote  and  hydrogene;  while  vegetable 
fubftances,  on  the  contrary,  undergo  tbe  vinous  or  acetous 
fermentation.  It  is  evident  that,  as  animal  fubftances  contain 
a  confiderable  quantity  of  principles  difpofed  to  affume  an  elaftic 
form,  they  have  lefs  cohefive  force  among  their  particles  than 
vegetables  have,  and  a  greater  difpofition  to  combine  with  other 
fubftances  ;  hence  they  are  more  liable  to  be  deftroyed  by 
different  agents,  and  are  more  difpofed  to  combine  with  colour¬ 
ing  particles.  And  thus,  pure  or  cauftic  fixed  alkalis  deftroy 
animal  fubftances,  becaufe  they  combine  with  them,  and  are 
fatmated  by  them,  lofing  their  caufticity.  The  confequence 
of  this  aCtion  of  alkalis  on  animal  fubftances  is,  that  they 
cannot  bear  leys,  and  that  alkalis  fhould  be  ufed  with  great 
caution,  in  the  proceffes  employed  for  dyeing  them  ;  whereas, 
no  danger  is  to  be  apprehended  from  the  ufe  of  alkalis  with 
fubftances  of  the  vegetable  kind. 

It  is  alfo  obvious,  that  the  nitric  and  fulphuric  acids  muil 
have  confiderable  action  on  animal  fubftances  ;  the  former  de- 
compofes  them,  extricates  the  azote,  feparates  the  fatty  matter, 
and  forms  carbonic  acid  or  fixed  air,  and  oxalic  acid  or  the 
acid  of  fugar,  with  a  part  of  the  hydrogene  and  a  part  of  the 
charcoal :  the  latter  extricates  the  inflammable  gas,  probably 
azotic  gas,  and  reduces  the  other  principles  to  the  ftate  of  ve¬ 
getable  coal  or  carbon-e.  It  would  feem  that  filk  bears  fome 
refemblance  to  vegetable  fubftances,  from  its  being  lefs  difpofed 
to  combine  with  colouring  particles,  and  by  refitting  the  action 
of  alkalis  and  acids  more  powerfully  ;  which  may  arife  either 
from  the  fame  principles  being  more  intimately  combined  in  it 
than  in  wool,  or  more  probably,  from  its  containing  lefs  azote 
and  hydrogene  :  but  though  the  a£tion  of  alkalis  and  acids  upon 
filk  be  weaker  than  upon  wool,  they  fhould  ftill  be  employed 
with  great  caution,  becaufe  the  brightnefs  of  colour  required 
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in  filk,  appears  to  depend  upon  the  fmoothnefs  of  its  furface, 
which  fiioiild  on  that  account  be  preferred  unimpaired,  with 
every  poliible  attention. 

It  has  been  found  that  cotton  withftands  the  a&ion  of  acids 
much  better  than  flax  or  hemp,  and  that  even  the  nitric  acid 
does  not  deiiroy  it  without  great  difficulty. 

Of  Wool. —  Both  the  value  of  this  fubftance,  and  its  fitnefs 
for  the  different  kinds  of  manufa&ure,  depend  upon  the  length 
and  finenefs  of  its  filaments  ;  and  it  is  thefe  qualities  which 
conftitute  the  chief  differences  in  wool.  That  which  has  the 
fineft  filaments,  is  referved  for  fine  cloths.  Wool  of  the  fineft 
kind  is  brought  from  Spain.  But  although  the  long  wool  is 
not  fi>  fine  as  the  SpaniJh,  and  cannot  be  employed  for  fine 
cloths,  it  is  fiill  very  ufeful  in  forming  different  cloths. 

It  is  very  well  known  that  wool  is  naturally  covered  with  a 
kind  of  greafe,  called  faint,  which  preferves  it  from  moths,  as 
has  been  remarked  by  Reaumur,  fo  that  it  is  not  fcourecl  until 
it  is  about  to  be  dyed,  or  formed  into  yarn.  With  a  view  to 
fcour  wool,  it  is  neceffary  to  put  it  about  a  quarter  of  an  hour 
into  a  kettle,  containing  a  fufficient  quantity  of  water,  mixed 
with  a  fourth  of  putrid  urine,  heated  to  fuch  a  degree  as  the 
hand  can  juft  bear,  and  it  mufl  be  ftirred  from  time  to  time  with 
flicks  ;  it  is  then  taken  out,  put  to  drain  ;  and  then  car¬ 
ried  in  a  large  bafket  to  a  dream  of  running  water,  where  it  is 
pioved  about  until  the  greafe  is  entirely  feparated,  aud  no  longer 
renders  the  water  turbid  ;  it  is  afterwards  taken  out,  and  left 
to  drain.  It  fometimes  lofes  in  this  operation  more  than  a  fifth 
of  its  weight.  The  fcouring  fhotdd  be  performed  with  great 
care,  becaufe  the  wool  is  better  fitted  to  receive  the  dye,  by 
being  exact  in  this  opeiation.  For  in  this  procefs  the  ammo¬ 
niac,  or  volatile  alkali,  formed  in  putrid  urine,  unites  with  the 
greafe,  producing  a  kind  of  foap,  which  water  is  capable  of 
diffolving.  (Wool  is  chiefly  dyed  in  the  fleece,  or  before  it  is 
fpun,  when  it  is  intended  to  form  cloths  of  mixed  colours  ;  or 
elfe  it  is  dved  after  being  fpun,  and  it  is  then  intended  princi¬ 
pally  for  tapeftry  :  but  it  is  mod  generally  dyed  after  having 
been  manufactured  into  cloth.  If  wool  be  dyed  in  the  fleece, 
its  filaments,  from  being  feparate,  abforb  a  larger  quantity  of 
the  colonring  particles  than  when  it  is  fpun  ;  for  the  fame  rea- 
fon,  woollen  yarn  takes  tip  more  than  cloth  :  but  cloths  tlicm- 
felves  vary  confiderably  in  this  refpedt,  according  to  their  de¬ 
gree  of  finenefs,  or  .the  clofenefs  of  their  texture  ;  befides  the 
variety  in  their  dimenfions,  the  different  qualities  of  the  ingre¬ 
dients  employed  in  dyeing,  and  a  difference  of  circumstances  in 
the  procefs,  prevent  us  from  relying  upon  the  precife  quanti¬ 
ties  we  find  recommended  for  the  precedes  deferibed.  This  is 
a  confideratiou  which  ought  in  all  dyes  to  be  attended  to.  For 
the  generality  of  colours,  wool  requires  to  be  prepared  by  a 
bath,  in  which  it  is  boiled  with  faline  fubllances,  principally 
with  alum  and  tartar  ;  this  is  called  the  bouillon  by  the  French 
dyers,  which  will  be  accurately  deferihed  in  the  different  pro- 
cefl'cs:  but  there  are  fume  dyes  for  which  the  wool  does  not  re¬ 
quire  fuch  a  preparation  ;  then  it  mult  be  well  waflied  in  warm 
water,  and  wrung  out,  or  left  to  drain.  This  is  a  general  rule, 
which  fhould  he  obferved  with  refpett  to  all  the  fubllances  we 
wifh  to  dye,  in  order  that  the  colour  may  penetrate  them  more 
cafily,  and  he  dillributed  in  a  more  uniform  manner. 

The  operation  of  felting,  and  the  (.{foils  of  fulling,  have 
been  explained  by  Mr.  Mongc,  from  the  external  conformation 
of  the  wool  and  hair  of  animals.  His  obfervations  on  this  fub- 
jeef  are  very  curious.  In  the  filaments  ot  wool,  or  in  the  hairs 
of  animals,  nothing  particular  is  obfervable  by  the  ufe  of  the 
mierofeope  ;  yet  the  fm faces  of  thefe  bodies  are  not  fmootli  ; 
they  feem  to  be  formed  either  of  fmall  lamina:  placed  over  each 
other  in  a  (lanting  direction  from  the  root  towards  the  point, 
like  the  feales  of  fill),  whicn  cover  each  other,  from  the  ltead  of 
the  animal  to  the  tail  ;  or  more  probable,  pqrliaps,  of  zones 
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placed  one  upon  another,  as  we  fee  in  the  horns  of  animals  of 
different  kinds.  When  a  hair  is  laid  hold  of  by  the  root  in  one 
hand,  and  drawn  between  the  fingers  of  the  other,  from  the 
root  towards  the  point,  fcarce  any  friftion  or  refiftance  is  per¬ 
ceived,  and  no  noife  is  heard  ;  but  if,  grafping  it  by  the  point, 
it  be  paffed  in  the  fame  manner  between  the  fingers  of  the  other 
hand,  from  the  point  towards  the  root,  a  refiftance  is  felt 
which  did  not  take  place  in  the  former  cafe,  and  a  tremulous 
motion  is  evident  to  the  touch,  and  a  noife  may  be  diflinclly 
heard.  It  is  obvious  therefore,  that  the  texture  of  the 
furface  of  hair  is  not  the  fame  from  the  root  towards 
the  point,  as  it  is  from  the  point  towards  the  root ;  and  that  a 
hair,  when  preffed,  nuift  meet  with  greater  refiftance  in  Aiding 
or  moving  towards  the  point,  than  towards  the  root.  When, 
after  having  laid  hold  of  a  hair  between  the  thumb  and  fore 
finger,  we  rub  them  againlt  each  other,  in  the  longitudinal 
direction  of  the  hair,  it  acquires  a  progreffivc  motion  in  that 
direction  towards  the  root.  This  effe<5t  depends  neither  on  the 
nature  of  the  fkin  of  the  finger,  nor  on  its  texture  ;  for  if  the 
hair  be  turned,  fo  that  the  point  fhall  be  placed  where  the  root 
was  before,  its  motion  will  now  be  in  a  direction  exactly  the 
contrary. 

Thefe  obfervations,  though  related  of  human  hair,  are  equal¬ 
ly  applicable  to  the  filaments  of  wool,  to  horfe  hair,  aud  to  that 
of  animals  in  general.  The  furface  of  all  thefe  bodies  is  there¬ 
fore  formed  of  rigid  lamina:,  laid  upon  each  other  like  tiles, 
from  the  root  to  the  point.  And  it  is  this'  ftru.dture  which  is 
the  principal  c^ufe  of  the  difpofition  to  felting,  which  the  hair 
of  animals  generally  poffeffes. 

Another  operation,  which  is  that  of fuUitj’;  woollen  fluffs,  ts 
fo  elofely  connedted  with  felting,  that  it  is  neceffary  to  take 
notice  of  it  in  this  place.  The  roughnefs  of  the  furface  of  the 
filaments  of  wool,  and  their  difpofition  to  acquire  a  progreffivc 
motion  towards  the  root,  forms  an  obftacle  to  the  fpinning  of 
wool,  and  the  working  it  into  fluffs  ;  all  the  filaments  mull 
therefore  be  covered  with  a  coat  of  oil,  which  by  filling  the 
cavities  renders  the  afperities  lefs  fenlible,  juft  as  a  coat  of  oil 
renders  a  fine  file  Hill  hnoother.  When  the  piece  of  Huff  is 
wrought,  it  rault  be  freed  from  that  oil,  which  gives  it  a  difa- 
greeable  fmell,  renders  it  dirty,  and  would  prevent  it  from 
taking  the  colour  we  wifh  to  dye  it  ;  for  this  purpofe,  it  is 
taken  to  the  fulling-mill,  where  it  is  beaten  with  large  beetles, 
in  a  trough  of  water,  through  which  feme  fullers’  earth  has 
been  diffufed.  This  earth,  uniting  with  the  oil,  renders  it  fo- 
luble  in  the  water,  and  both  are  carried  off  together,  by  frefi* 
water  brought  thither  by  the  machine;  and  the  fluff  is  found 
clean  fcoured,  after  fome  length  of  time. 

Scouring,  however,  is  not  the  only  objedt  in  fulling  ;  the  al¬ 
ternate  preffurc  of  the  beetles  on  the  {tuff,  particularly  when 
the  fcouring  is  advanced,  produces  an  effect  analogous  to  that 
of  the  preffure  employed  in  felting  ;  the  filaments  of  wool 
which  compole  a  thread  of  the  waip  or  of  the  woof,  acquiie  a 
progrefiive  motion,  infatuate  themfelves  into  the  adjoining 
threads,  then  into  thofe  which  are  next,  and  prefently  all  the 
threads  both  of  the  warp  and  woof  are  felted  together.  By 
this  means  the  fluff  is  formed  into  a  clothing  of  a  much  warmer 
kind. 

Of  Sill. — The  fibres  of  this  fubftance  are  naturally  coated 
over  with  a  fubflance  which  has  been  conlidcred  as  a  gum  or 
kind  of  varniili,  to  which  it  owes  its  ftiffnefs  and  clafticitv. 
Moil  of  that  which  is  commonly  met  with  in  Europe,  contains 
befides,  a  yellow  colouring  matter.  And  moil  of  the  purpofes 
for  which  filk  is  employed,  require  that  it  fhould  be  deprived 
not  only  of  its  colouring  matter,  but  alfo  of  its  gum  or  var- 
nifh.  Both  thefe  purpofes  are  anfwered  by  means  of  foap, 
and  the  term  fcouring  is  applied  to  this  operation,  by  which 
it  acquires  its  fupplenefs  and  whitenefs.  The  fepuring  ought 
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not  to  be  fo  complete  for  filks  which  are  to  be  dyed,  as  for 
thofe  which  are  intended  to  remain  white  ;  and  a  difference 
ought  even  to  be  made,  according- to  the  colour  which  the  iilk 
is  to  have  given  to  it.  The  difference  in  fcouring  chiefly  con- 
fifts  in  the  quantity  of  foap  employed  ;  thus,  for  common  co¬ 
lours,  it  is  generally  thought  fuifleient  to  boil  the  filk  for  three 
or  four  hours,  in  a  folution  of  twenty  pounds  of  foap  for  each 
hundred  of  filk,  taking  care  to  fill  up  the  kettle  with  water 
from  time  to  time,  that  there  may  be  always  a  fufficient  pro¬ 
portion  of  fluid.  The  quantity  of  foap  is  increafed  for  thofe 
filks  which  are  to  be  dyed  blue,  and  more  efpecially  for  thofe 
that  are  to  be  fcarlet,  cherry  colour,  &:c.  becaufe  for  thefe 
colours  the  ground  mull  be  whiter  than  for  fuch  as  are  lefs 
delicate  in  their  nature. 

In  cafes  where  filk  is  to  be  employed  white,  it  muff  undergo 
three  operations.  The  firft  is  called  by  the  French  degommage  ; 
it  confifis  in  keeping  the  hanks  of  filk  in  a  folution  of  thirty 
pounds  of  foap  to  a  hundred  of  filk  :  this  folution  ought  to  be 
very  hot,  but  not  boiling  ;  when  that  part  of  the  hanks  which 
is  immerfed  is  entirely  freed  from  its  gum,  which  is  known  by 
the  whitenefs  it  acquires,  the  hanks  are  turned  upon  the  fkein 
flicks,  fo  that  the  part  which  was  not  before,  immerfed  may 
undergo  the  fame  operation.  This  is  called  by  the  -workmen 
Jhaking  over.  They  are  then  taken  out  of  the  kettle,  and  wrung 
out,  according  as  the  procefs  is  finifhed. 

To  the  fecond  operation  the  title  of  the  cuite  has  been  given 
in  France,  l^n  this  operation  the  filk  is  put  into  bags  of  coarfe 
cloth,  five-and-twenty  or  thirty  pounds  in  each  bag,  which  is 
called  a  boiling  bag.  A  bath  of  foap  is  prepared  like  the  for¬ 
mer,  but  with  a  lefs  quantity  of  foap  ;  in  this  the  bags  are 
boiled  for  an  hour  and  a  half,  taking  care  to  keep  them  con- 
ftantly  flirred,  that  thofe  which  touch  the  bottom  of  the  ket¬ 
tle  may  not  have  too  much  heat  communicated  to  them. 

In  the  third  operation,  which  is  called  by  the  French  dyers 
llancbiment,  it  is  principally  intended  to  give  the  filk  a  flight 
call,  to  make  the  white  more  pleafing,  and  from  which  it  de¬ 
rives  different  names,  fuch  as  china  white,  filver  white,  azure 
white,  or  thread  white.  A  folution  of  foap  is  prepared,  the 
proper  flrength  for  which  is  determined  by  its  mode  of  froth¬ 
ing  when  agitated  ;  for  the  china  white,  which  fhould  have  a 
flight  tinge  of  red,  a  fmall  quantity  of  annotta  is  added,  and  th« 
filk  is  fliaken  over  in  it,  until  it  has  acquired  the  defined  fhade. 
To  the  other  whites  more  or  lefs  of  a  blue  tinge  is  given,  by 
adding  a  little  blue  to  the  folution  of  foap  ;  though  fome  had 
been  previoufly  introduced  into  the  bath  called  the  cuite. 

But  in  order  to  prepare  the  azure,  fine  indigo  is  taken,  and 
after  being  well  wafhed  two  or  three  times  in  moderately  warm 
water,  it  is  ground  fine  in  a  mortar,  and  boiling  water  poured 
on  it ;  it  is  then  left  to  fettle,  and  the  liquor  alone  is  employed, 
which  retains  only  the  mofl  fubtile  parts :  this  is  called  azure. 
A  fmall  quantity  of  the  liquor  of  a  frefh  vat  of  indigo  may 
alfo  be  fubilituted  for  this  colour.  At  Lyons,  in  France, 
where  they  make  a  beautiful  white,  no  foap  is  ufed  in  the  third 
operation  ;  but  after  the  fecond,  the  filks  are  wafhed,  fumi¬ 
gated  with  fulphur,  and  azured  with  river  water.  In  this  me¬ 
thod,  it  is  of  importance  that  very  clear  water  be  made  ufe  of. 
As  foon  as  the  filk  has  become  very  uniform,  and  has  acquired 
the  defired  fhade,  it  is  wrung  out  and  dried  afterwards.  But 
the  white  obtained  by  thefe  means  is  not  yet  fufficiently  bright, 
for  the  filk  intended  for  white  fluffs  ;  it  muff  therefore  be 
Ail!  further  expofedto  the  vapour  of  fulphur.  As  foap  appears  to 
impair  the  luilre  of  filk,  fubflitutes  for  it  have  been  propofed. 
Mr.  Rigaut  has  propofed  fubflituting  for  foap  a  folution  of  foda, 
•r  carbonate  of  foda,  fo  much  diluted  with  water  as  not  to 
injure  the  filk  ;  but  this  has  not  yet  been  generally  employed. 
The  obfervations  of  the  abbe  Collomb  refpedling  the  fcouring 
jf  fiik  by  the  aflion  of  water  alone,  are  highly  deferving  of 


attention.  Having  perceived  that  a  fkein  of  yellow  filk,  which 
he  had  boiled  for  about  three  hours  in  common  water,  had  loft 
nearly  one  eighth  of  its  weight,  he  repeated  the  boiling  twice, 
by  which  he  brought  the  diminution  very  nearly  to  one  quarter. 
But  filk  which  has  fuffered  this  lofs  of  weight,  Bill  retains  a 
yellow  or  rather  chamois  colour,  which  renders  it  unfit  for 
white  fluffs,  or  for  fuch  as  are  intended  to  receive  any'  colour 
the  beauty  of  which  depends  on  the  whitenefs  of  the  ground 
upon  which  it  is  applied  ;  but  it  takes  thofe  colours  very  well 
which  cannot  be  injured  by  the  tinge  it  retains  ;  for  the 
black  which  it  received  after  this,  feemed  preferable  to  that 
which  it  took  when  fcoured  with  foap.  A  particular  advantage 
is,  that  the  filk  remains  very  firm  and  flrong  after  this  operation; 
for  threads  of  it,  compared  with  fimilar  ones  fcoured  with 
foap,  fupported  weights  which  broke  the  latter.  It  is  found 
that  eight  hours  of  brifk  ebullition  are  required  to  diffolve  the 
whole  gummy  coat  of  filk,  and  that  it  thereby  lofts  a  little 
more  than  one  fourth  of  its  weight  ;  but  the  boiling  ought  to 
be  continued  longer  when  the  barometer  is  low,  becaufe  the 
greater  the  weight  of  the  atmofphere-,  the  higher  is  the  degree 
of  heat  at  which  the  ebullition  of  water  takes  place.  On  this 
account  Mr.  Collomb  was  led  to  try  the  effedt  of  boiling  filk 
in  Papin’s  digeiler  5  and  he  found  that  only  one  hour  and  a 
quarter  were  required  to  complete  the  folution  of  the  gummy 
coat,  although  the  degree  of  heat  muff  have  been  inferior  to 
that  which  produced  many  of  thofe  effects  that  have  been  ge¬ 
nerally  noticed  in  ufing  this  digefter.  Silk  fluffs  prepared  by 
Mr.  Collomb’s  method  feemed  to  have  the  qualities  which  he 
mentions  ;  but  it  had  lefs  fupplenefs  and  foftnefs  than’  iilk 
fcoured  in  the  ufual  way.  The  fubilance  feparated  from  filk 
by  water  in  thefe  operations,  was  black,  brittle,  and  of  a  fiiin* 
ing  fradlure  ;  it  afforded  by  diftillation  the  ufual  produdts  of 
animal  fubftances  ;  it  diffolved  eaiily  in  warm  water,  and  left 
very  little  refiduum  on  the  filter  ;  the  folution,  which  is  tranf- 
parent,  and  of  a  greeniih  yellow  colour,  did  not  feem  to  be  fen- 
fibly  affecled  either  by  acids  or  alkalis.  A  folution  of  alum 
produced  in  it  a  dirty  white  precipitate  ;  that  of  copper,  a 
dark  brown  precipitate  ;  that  of  fulphate  of  iron,  a  brown 
precipitate  ;  nitro-muriatic  folutien  of  tin,  or  folution  of  tin 
in  aqua  regia,  a  while  precipitate  ;  acetite  of  lead,  a  brown: 
precipitate.  All  thefe  precipitates  were  in  fmall  quantity,  and 
more  or  lefs  vifeous.  A  white  precipitate  was  alfo  produced 
by  the  infufion  of  galls  and  fumacli. 

This  fubflance  is  not  diffolved  in  alcohol  even  by  ebullition,, 
it  takes  up  only  a  yellow  colouring  matter  ;  by  evaporation,, 
a  refiduum  of  feales  of  an  amber  yellow  was  afforded  by 
folution.  On  adding  fome  drops  of  muriatic  acid  to  nearly 
two  ounces  of  alcohol,  and  boiling  it  on  twenty  grains  of  the 
filk  gum,  a  folution  took  place  ;  but,  on  cooling,  this  fubilance 
appeared  like  jelly.  It  therefore  feems  that  the  fubilance  taken 
from  the  filk  in  the  fcouring  is  of  an  animal  nature,  and  that 
confequently  the  foap-fuds  ufed  in  that  operation  foon  become 
putrid.  When  feparated  from  the  filk,  it  is  eaiily  diffolved  in 
water,  but  not  in  alcohol.  Though  not  of  a  vegetable  nature,, 
it  may  with  confiderable  propriety  be  called  a  gum.  That  part 
which  gives  it  the  yellow  colour  is  foluble  in  alcohol,  and  when 
it  is  feparated,  the  gum  becomes  brown.  It  is  not  improbable 
that  this  colour  is  occafioned  by  the  heat  to  which  it  is  expofed 
in  the  boiling,  becaufe,  when  only  the  yellow  colouring  part 
is  feparated,  the  filk  is  whitened  very  evidently. 

In  the  procefs  which  has  been  propofed  by  Mr.  Collomb, 
the  gum  is  feparated,  and  takes  with  it  only  fome  of  the  colour¬ 
ing  particles  ;  but  in  the  procefs  of  fcouring  by  foap,  the  gum 
and  the  yellow  colouring  particles  are  both  carried  off  at  the 
fame  time. 

Mr.  Berthollet  boiled  fome  yellow  filk  in  a  retort,  where,  as 
the  vapours  did  not  efeape  fo  freely  as-  from  an  open  veffel,  a 
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degree  of  heat  rr.uft  have  been  produced,  fupen’or  to  that  of 
water  boiling  in  the  open  air.  After  having  been  boiled  for 
four  hours,  the  (ilk  had  loft  one  fourth  of  its  weight,  but  its 
colour  was  fcarcely  altered.  Another  pattern  treated  in  the  fame 
way,  in  a  quantity  of  water  impregnated  with  common  fait, 
became  whiter,  but  loft  lefs  of  its  weight,  though  the  degree 
of  heat  was  certainly  increafed  by  the  addition  of  the  fait, 
which  reftraintd  the  evaporation  of  the  water  ;  poflibly  a  part 
of  the  fait  had  united  with  the  filk.  By  making  experiments 
with  other  falts,  we  fliould  probably  find  fome  that  might  be 
employed  in  difTolving  the  gum  and  colouring  particles  without 
injuring  the  filk.  If  filk  be  intended  for  the  manufafture  of 
blonds  and  gauzes,  its  natural  elarticity  and  ftiffnefs  fhould  be 
preferved  ;  and  it  is  the  white  china  filk  that  is  principally  ufed 
for  thefe  purpofes. 

It  is  neceffary  to  eonfider  the  preparation  of  filk  with  alum  as 
one  of  the  general  operations  in  dyeing  this  fubftance  ;  for  with¬ 
out  aluming,  the  greateft  part  of  the  colours  applied  would 
poffefs  neither  beauty  nor  durability.  It  confifts  in  mixing  in 
a  tun  or  vat  about  forty  or  fifty  pails  of  water  with  forty  or 
fifty  pounds  of  roman  alum,  that  has  been  previoufly  diffolved 
in  warm  water ;  this  mail  be  carefully  llirred  during  the  mix¬ 
ture,  in  order  to  prevent  the  alum  from  being  cryftallized. 

The  filk  having  been  walked,  beetled,  and  wrung  out  with 
the  jack  and  pin,  in  order  to  feparate  any  foap  it  may  have  re¬ 
tained,  it  is  immerfed  in  the  alum  liquor,  where  it  is  left  for 
eight  or  nine  hours  ;  after  which  it  is  wrung  out  by  hand 
over  the  vat,  and  walhed  by  means  of  a  ftream  of  water  very 
well  The  quantity  of  liquor  which  has  been  mentioned  above 
is  fufficient  to  prepare  one  hundred  and  fifty  pounds  of  filk, 
without  the  addition  of  any  more  alum  :  but  when  it  begins 
to  grow  weak,  which  thofe  who  are  in  the  habit  of  employ¬ 
ing  it  can  eafily  diftinguilh  by  the  tafte,  twenty  or  twenty- 
five  pounds  of  diffolved  alum  muft  be  added  as  before,  and  this 
addition  muft  be  repeated  until  the  liquor  acquires  a  difagree- 
able  fmell ;  and  then  it  may  be  employed  in  the  preparation 
of  fluffs  intended  for  darker  colours,  fuch  as  browns  and  ma- 
rones,  until  the  whole  of  its  ftrength  be  gone.  It  muft  be 
obferved,  that  the  preparation  of  filk  with  alum  is  always 
made  in  the  cold,  becaufe  when  the  liquor  is  employed  hot, 
the  luftre  of  the  filk  is  liable  to  be  impaired  in  fome  degree. 

Of  Cotton. — This  fubftance  is  the  down  or  wool  contained 
in  the  pods  of  a  tree  or  (hrub  which  grows  in  warm  climates  ; 
and  is  feparated  from  the  feeds,  which  it  covers,  by  a  kind 
of  mill  or  machine  employed  for  that  purpofe. 

The  circumftanees  in  which  cottons  differ  are  principally  in 
the  length  of  their  filaments,  their  finenefs,  their  ftrength,  and 
the  colour.  This  fubftance  has  different  (hades,  from  a  deep 
yellow  to  a  white  ;  the  darkeft  coloured  comes  from  Siam  and 
Bengal,  and  is  often  made  into  fluffs  without  changing  its 
natural  colour.  The  molt  beautiful  is  not'alvvays  the  whiteft  ; 
it  is  neceffary  to  bleach  it,  by  proceffes  fimilar  to  thofe  em¬ 
ployed  in  the  bleaching  of  linen.  The  operations  neceffary 
however  in  bleaching  cotton,  are  lefs  various,  and  more  expe¬ 
ditious,  than  thofe  for  bleaching  Hnen.  Inftead  of  thefe  ope¬ 
rations,  oxigenattd  muriatic  acid  may  be  employed;  and  with 
the  affiftance  of  time,  by  this  means  a  more  beautiful  white, 
than  by  the  ordinary  way  of  bleaching,  may  be  produced ; 
and  the  cotton  afterwards  appears  better  fitted  for  the  recep¬ 
tion  of  a  fine  colour  in  dyeing.  Mr.  Berthollet  has  fucceedcd 
in  bleaching  the  yellow  cotton  of  St.  Domingo,  which  very 
obftinately  retains  this  bad  colour.  But  in  order  that  cotton 
may  be  difpofed  to  receive  the  dye,  it  muft  undergo  an  opera¬ 
tion  called  fcouring.  Some  boil  it  in  four  water,  but  more 
frequently  alkaline  ley  is  ufed  ;  the  cotton  muft  be  boiled  in  it 
for  two  hours,  and  then  wrung  out,  after  which  it  muft  be 
rinfed  in  a  ftream  of  water,  till  the  water  comes  off  clear,  and 


then  be  dried  very  carefully :  and  the  cotton  ftuffs  which  are 
to  be  prepared,  muft  be  foaked  for  fome  time  in  water,  mixed 
with  at  moil  one  fiftieth  of  fulphur’c  acid,  after  which  they 
muft  be  carefully  waihed  in  a  ftieam  of  water,  and  dried.  Mr. 
Berthollet  has  obferved,  that  the  acid  which  had  been  ufed  in 
this  operation,  had  taken  up  a  quantity  of  calcareous  earth 
and  iron,  which  would  have  injured  the  colours  very  much. 
Aluming  and  galling  art  to  be  co.-fidered  as  operations  generally 
employed  in  the  dyeing  of  cotton  and  linen  :  and  in  the  prepa¬ 
ration  with  alum,  about  four  ounces  of  it  are  requited  to  each 
pound  of  fluff;  it  muft  be  diffolved  with  the  precautions  men¬ 
tioned  in  the  preceding  article  ;  and  fome  add  a  folution  of  foda 
in  the  proportion  of  one  fixteenth  of  the  alum,  others  a  final! 
quantity  of  tartar  andarfenic.  The  thiead  is  well  impregnated 
by  working  it  pound  by  pound  in  this  folution  ;  it  is  then  put 
altogether  into  a  veffel,  and  what  remains  of  the  liquor  is  pour¬ 
ed  upon  it :  this  is  left  for  twenty  four  hours,  and  then  re¬ 
moved  to  a  ftream  of  water,  where  it  is  fuffered  to  remain  for 
an  hour  and  an  half  or  two  hours,  in  order  to  extradft  a  part 
of  the  alum,  and  it  is  then  waftied.  It  has  been  found  that 
cotton,  by  this  operation,  gains  about  one  fortieth  of  its  own 
weight. 

It  is  cuftomary,  in  the  operation  of  galling,  to  employ  dif¬ 
ferent  quantities  of  galls  or  other  aftringents,  according  to  the 
quality  of  the  aftringents,  or  the  effedt  that  is  to  be  produced. 
Powdered  galls  are  boiled  for  about  two  hours,  in  a  quantity 
of  water  proportioned  to  that -of  the  thread  to  be  galled  ;  the 
liquor  is  then  fuffered  to  cool  to  a  temperature  which  the  hand 
can  fupport,  after  which  it  is  divided  into  a  number  of  equal 
parts,  that  the  thread  may  be  wrought  pound  by  pound  ;  and 
what  remains  after  the  operation,  is  poured  upon  the  whole  to¬ 
gether,  as  before  deferibed  in  the  procefs  of  aluming.  It  is 
then  left  for  twenty-four  hours,  efpecially  when  intended  for 
maddering  for  black,  but  for  other  colours  twelve  or  fifteen 
hours  are  fufficient.  When  this  has  been  performed,  it  is  to  be 
wrung  out  and  dried  in  a  careful  manner.  In  cafes  where  ftuffs 
are  galled,  which  have  already  received  a  colour,  the  operation  is 
to  be  performed  in  the  cold,  in  order  that  the  colour  may  1  offer 
no  injury.  Mr.  Berthollet  has  found  that  cotton  which  has  been 
alumed,  acquired  more  weight  in  the  galling  than  that  which' 
had  not  undergone  that  procefs  ;  although  alum  adheres  but 
in  fmall  quantity  to  cotton,  it  communicates  to  it  a  greater 
power  of  combining,  both  with  the  aftringent  principle  and 
with  the  colouring  particles  of  different  fubitances. 

Of  Flax. — As  this  fubftance  and  hemp  poffefs  the  fame  pro¬ 
perties  fo  far  as  relates  to  dyeing,  it  does  not  l'eem  neceffary  to- 
make  any  diftindtion  between  them.  It  is  generally  known  that 
flax  muft  undergo  feveral  preparations  before  it  be  in  a  pro¬ 
per  ftate  to  receive  the  dye  ;  the  firft  is  the  watering,  by  which 
the  fibrous  parts  of  the  plant  become  difpofed  to  feparate,  fo 
as  to  be  rendered  fit  for  fpinning.  The  watering  is  an  opera¬ 
tion  of  much  confequence,  from  its  influence  on  the  quality 
and  quantity  of  the  produdf,  and  from  its  deleterious  effedts 
on  the  air.  In  the  operation  of  watering,  a  glutinous  juice,, 
which  holds  the  green  colouring  part  of  the  plant  ip  folution, 
and  which  is  the  medium  of  union  between  its  ccirtical  and 
ligneous  parts,  undergoes  a  greater  or  lefs  degree  of  putre- 
fadlion,  according  to  the-mode  of  condudling  the  operation  ;; 
this  is  evident  from  the  extrication  of  carbonic  acid  and  in¬ 
flammable  gas.  This  matter  feems  greatly  to  refembla  the 
glutinous  part  that  is  held  diffolved  in.  the  juice  that  is  pro¬ 
cured  from  green  plants  by  preffure,.  which  is  feparated  along 
with  the  colouring  particles  by  a  heat  approaching  to  that 
of  ebullition,  which  becomes  putrid,,  and  which  affords  am¬ 
moniac  by  diftillation  :  but  though  this  fubftance  be  held  in: 
folution  in  the  expreffed  juice  of  plants,  it  is  probable  how¬ 
ever  that  water  alone  cannot  fufficiently  feparate  it  from  tire 
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cortical  parts ;  whence  it  happens,  that  the  hemp  which  has 
been  watered  in  too  flrong  a  current,  is  deficient  in  many  re- 
fpects,  fuch  as  in  its  foftnefs  and  pliability.  But  if,  on  the 
other  hand,  the  water  employed  in  this  operation  be  ftagnant 
and  putrid,  the  hemp  acquires  a  brown  colour,  but  more  par¬ 
ticularly  lofes  its  firmnefs,  and  highly  noxious  vapours  are  ex¬ 
haled  from  it.  This  procefs  is  therefore  evidently  performed  to 
the  greatell  advantage,  in  watering  pits  fituated  on  the  banks 
of  rivers,  where  the  water  may  be  changed  often  enough  to 
prevent  a  putrefaction,  that  would  injure  the  hemp,  and  be 
prejudicial  to  the  workmen  ;  yet  not  fo  often  as  to  hinder  the 
degree  of.  putrefaction  which  is  necelTarv,  in  order  to  render 
the  water  capable  of  diffolving  the  glutinous  fubllance. 

In  order  to  prepare  flax  for  the  dye,  it  mult  alfo  be  iubjefted 
to  the  operations  of  fcouring,  aluming,  and  galling,  in  the 
manner  that  has  been  propofed  for  cotton. 

Sect.  II.  Of  the  Chemical  Agents  employed  in  Dyeing. 

Before  we  proceed  to  the  defcription  of  the  particular  pre¬ 
cedes  that  are  employed  in  the  art  of  dyeing,  it  may  be  pro- 
per  to  take  notice  of  the  particular  effects  that  are  produced 
on  fluffs  by  the  ufe  of  various  acids  and  falts.  For  the  man¬ 
ner  of  preparing  thefe  fubflances,  fee  Chemistry.  There  are 
alio  a  variety  of  other  materials  employed  in  the  art  of  dyeing, 
which  will  be  noticed  in  treating  of  the  different  proceffes  into 
which  they  enter. 

Sulphuric  or  vitriolic  acid. — The  .principal  ufe  of  this  acid 
in  the  art  of  dyeing  has  hitherto  been  to  diffolre  indigo,  and 
for  this  purpofe  a  very  concentrated  and  pure  acid  is  required. 
It  is  however  more  largely  employed  in  preparing  cotton  ituffs 
for  printing,  and  in  the  bleaching  of  linen  and  thread,  either 
by  the  oxigenated  muriatic  acid,  or  by  expofure  on  the  grafs ; 
but  for  thefe  purpofes  a  very  concentrated  fulphuric  acid  is 
not  required.  This  acid  alfo  forms  different  compounds  with 
alkalis,  earths,  and  metallic  fubflances. 

Sulphate  of pol-ajh,  or  vitriolated  tartar,  has  been  confidered  by 
Hellot,  from  its  fmall  folubility,  as  proper  for  fixing  colours 
in  the  pores  of  cloth:  but  Mr.  Berthollet  thinks  that  this 
opinion  is  unfounded;  and  that  this  fait  has  little  aftion  upon 
the  colouring  particles  of  fubflances. 

Nitric  acid. — This  acid,  which  was  formerly  called  dephlogif- 
ticated  nitrous  acid,  may  be  employed  for  many  metallic  folu- 
tions,  the  ufe  of  which,  as  mordants,  may'  be  various;  but 
it  is  principally  employed  for  making  aqua  regia,  or  the  nitro- 
imiriatic  acid.  This  acid  fometimes  enters  into  combination 
without  being  decompofed  ;  this  is  the  cafe  when  it  unites 
with  alkalis  and  lome  earths :  fometimes  it  is  decompoled,  be- 
caufe  the  oxigene,  one  of  its  conllituent  parts,  is  taken  from 
it  by  another  iubflance  :  this  happens  with  metallic  folutions  ; 
if  the  metal  acts  ftronglv  upon  the  oxigene,  it  takes  up  the 
whole  of  it,  and  azote  is  feparated  by  itfelf,  in  the  form  of 
gas,  or  what  has  been  called  phlogiflicatcd  air,  the  other  of 
its  conitituent  principles  ;  but  commonly  it  takes  only  a  part 
of  the  oxigene,  and  the  other  part  forms  the  combination 
which  efcapes  in  the  flare  of  nitrous  gas  :  hence  arifes  the  ef- 
fervcfcence  which  the  nitrous  acid  produces  with  metals.  In 
the  fame  way  the  nitrous  acid  may  act  merely'  like  an  acid 
upon  colouring  fubflances,  without  undergoing  any  deeompo- 
iition  ;  but  a  part  of  the  oxigene  is  taken  from  it  fooner  or 
later  by  thefe  fubllances,  and  they  then  undergo  changes  ana¬ 
logous  to  thofe  which  they  would  buffer  in  combining  with  the 
oxigene  of  the  atmofpherc,  and  which  are  the  refult  of  what 
has  been  termed  a  true  combuflion,  by'  Mr.  Berthollet. 

Nitrate  of  pet-ajh  lias  little  action  upon  colouring  fubllances  ; 
however,  their  colours  are  rendered  a  little  more  clear  and  live¬ 
ly  by  it. 

Nitrate  of  lime,  and  of  magnefia,  are  among  the  falts  of  earthy 
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bafis,  which  are  found  in  many  waters,  and,  like  thofe  waters^ 
tend  to  give  a  deeper  {hade  to  colours  of  different  kinds. 

Muriatic  acid. — This  acid  may  be  employed  for  various  me¬ 
tallic  folutions,  which  may'  be  ufed  as  mordants:  thus  the  fo- 
lutiou  of  tin,  or  the  muriate  of  tin,  may'  be  ufeful  on  many'  oc- 
cafions.  In  order  to  prepare  this  fait,  tin  fhould  be  diffolved 
by  the  affiflance  of  heat,  in  a  flrong  muriatic  acid,  and  the 
liquor  fhould  be  evaporated  till  all  the  fait  which  will  cryflallizc 
is  feparated. 

Muriate  of  foda,  or  common  fait,  has  a  remarkable  action  upon 
colouring  bodies  ;  in  general,  it  tends  to  deepen  their  fhade, 
and  to  render  them  more  fixed  and  permanent. 

Muriate  of  ammoniac ,  or  fa  l  ammoniac. — This  fait  renders  co¬ 
lours  in  general  deeper  and  more  faturated.  That  which  is 
brought  from  Egypt  is  lefs  pure  and  fit  for  the  purpofps  of 
the  dyer,  than  that  which  is  prepared  in  Europe. 

Mercurial  muriate,  or  corrqfve  fublimate. — This  fait  acts  upon 
many  colours,  rendering  them  deeper,  more  dufky',  and  more 
fixed:  and  it  may  be  confidered  as  a  general  property  of  mu¬ 
riatic  falts,  to  render  colours  more  deep  and  fixed. 

Oxigenated  muriatic  acid. — This  acid  may  be  employed  as  a 
tefl  of  the  durability  of  colours,  and  for  comparing  the  good- 
nefs  of  colouring  fubflances  of  the  fame  kind.  It  is  ufed  for 
whitening  the  ground  of  fome  printed  linens  ;  it  may  alfo  be  ufed 
to  deilroy  the  colours  of  pieces  which  have  buffered  fome  ac¬ 
cident  in  dyeing,  or  which  have  been  fpoiled  by'  keeping,  and 
thus  fit  them  for  receiving  a  new  dye  ;  but  it  leaves  a  yellow 
colour  in  wool  and  iilk.  Linens  are  completely  whitened  by  it, 
unlefs  iron  entered  the  compofition  of  the  mordant  ufed  in  dye¬ 
ing  them  ;  in  which  cafe  they'  fhould  be  pafftd  through  water 
acidulated  by  fulphuric  acid.  If  the  colouring  particles  have 
not  been  already  completely  removed,  they  may  be  entirely 
diffolved  by  a  weak  ley'.  By  fome  dyers  the  oxigenated  muri¬ 
atic  acid  is  employed  to  brighten  feveral  colours,  and  to  render 
them  clear;  and  it  is  often  ufeful,  in  this  cafe,  to  employ  oxi¬ 
genated  muriatic  acid  united  to  pot-afh. 

Nitro-muriatic  acid,  or  aqua  regia,  is  to  be  confidered  chiefly 
with  refpecl  to  the  folution  of  tin,  as  that  is  the  principal  ufe 
which  is  made  of  it  by  the  dyer.  The  procefs  by'  which  Mr. 
Berthollet  has  obtained  a  folution  that  gave  the  mofl  beauti¬ 
ful  colour  with  cochineal,  both  on  wool  and  filk,  and  that  will 
alfo  keep  the  ldngell  without  the  formation  of  a  gelatinous 
precipitate,  conlills  in  taking  nitric  acid  at  thirty  degrees,  dif¬ 
folving  in  it  one  eighth  of  its  weight  of  muriate  of  ammoniac, 
adding  by'  fmall  portions  an  eighth  of  its  weight  of  tin,  and 
then  diluting  the  folution  with  a  fourth  of  its  weight  of  water. 
In  this  procefs  a  very  pure  tin  fhould  be  employed.  A  fmall 
quantity  of  a  blaekifli  fediment  is  commonly  formed,  from 
which  the  folution  fhould  be  decanted.  Solutions  of  this  kind, 
which  contain  a  large  proportion  of  tin,  are  brown,  and  give 
deeper  and  lefs  bright  colours  :  yet  there  are  cafes  in  which 
they  may  be  found  more  ufeful  than  tho  others.  It  is  found 
that  the  folution  of  tin  does  not  affect  colours  merely'  by  the 
proportion  of  metal  it  contains.  When  fal  ammoniac,  nitre, 
or  marine  fait,  lias  entered  into  the  compofition  of  the  aqua 
regia,  the  liquor  which  is  fuperpatarit  after  the  precipitation 
of  the  colouring  particles  is  lefs  acid,  than  when  a  mere  mix¬ 
ture  of  nitric  and  muriatic  acids  is  employed  :  in  the  former 
inflance,  therefore,  the  liquor  has  lefs  action  upon  the  fluff, 
and  upon  the  colour,  than  in  the  latter.  Hence  it  follows, 
that  when  a  folution  of  tin  is  to  be  ufed,  with  a  fubllance,  the 
colour  of  which  is  eafilv  affected  by'  acids,  as  madder  or  bralil- 
vvood,  we  fhould  choofe  a  folution  of  tin  that  would  retain 
little  qxcefs  of  acid,  or  ufe  it  only  for  the  preparation  of  the 
fluff  which  is  intended  to  he  dyed.  There  is  not  another  mor¬ 
dant  w'hich  the  art  of  dyeing  poffeffes,  that  is  capable  of  pro¬ 
ducing  fuch  advantageous  effects  as  the  folution  of  tin.  The 
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folutio'n  of  this  fubflance  acquires  a  gelatinous  confidence  more 
or  lefs  readily.  When  this  happens,  the  dyers  fay  that  the 
compofition  has  turned.  To  avoid  it,  the  preparation  fliould 
be  made  but  a  little  while  before  it  is  ufed.  When  the  jelly 
is  only  beginning  to  form,  the  folution  may  be  recovered  by 
adding  to  it  a  folution  of  marine  fait.  This  inconvenience 
arifes  from  the  tin’s  continuing  to  oxidate  by  means  of  the 
oxigene  which  it  attracts  from  the  atmofphere,  or  receives  from 
the  nitric  acid,  whence  it  becomes  infoluble  in  the  acid,  and 
falls  down.  Heat  favours  this  effedt,  therefore  the  folution  of 
tin  does  not  keep  fo  long  in  hot  weather  as  in  cold.  It  is 
fnown  from  conftant  obfervation,  that  a  lefs  lively  and  agree¬ 
able  colour  is  obtained  by  employing  a  folution  of  tin  made 
wgh  rapidity  and  the  difengagement  of  much  vapour,  than  by 
tifing  a  folution  made  {lowly  and  without  eflervefcence.  The 
reafon  is,  that  in  the  former  cafe,  the  tin  acquires  more  oxi¬ 
gene,  the  fuperabundant  part  of  which  is  more  difpofed  to 
quit  it,  and  to  occafion  a  combuilion  of  the  colouring  par¬ 
ticles.  On  this  account,  frefli  folutions  made  with  caution 
fliould  be  preferred  to  old  ones,  although  prepared  with  the 
greatell  attention.  There  are  other  folutions  which  may  be  of 
ufe  in  dyeing,  which  are  made  with  nitro-muriatic  acid.  De 
la  Folie  has  propofed  that  of  bifmuth ;  and  though  he  begins 
to  diffolve  the  metal  in  nitric  acid,  it  is  a  combination  of  it 
with  the  nitro-muriatic  acid,  which  is  formed  in  the  procefs  by 
means  of  the  marine  fait  employed.  The  folution  in  nitric 
acid  alone  could  not  be  made  ufe  of,  becaufe,  as  foon  as  it  is 
mixed  with  water,  the  metallic  oxide  precipitates,  fo  that  it 
fe^arates  before  it  is  able  to  unite  with  the  colouring  par¬ 
ticles  in  any  degree.  From  the  defeription  given  of  this  pro¬ 
cefs  by  D’Ambourney,  who  has  frequently  employed  it ;  one 
part  of  bifmuth  is  to  be  diffolved  in  four  parts  of  nitric  acid  ; 
this  folution  is  then  thrown  into  the  bath,  which  contains  tar¬ 
tar,  and  at  the  fame  time  a  folution  of  marine  fait  is  poured 
in.  Mr.  BerthAllet  has  found,  that,  whether  the  folution  of 
biimuth  be  made  immediately  in  aqua  regia,  or  the  folution  in 
nitric  acid  be  mingled  with  a  folution  of  marine  fait  and  tar¬ 
tar,  a  confiderable  precipitate  is  always  formed  on  mixing  it 
with  water,  though  lefs  when  water  is  mixed  with  the  Ample 
folution  in  nitric  acid  :  and  alfo,  that  the  precipitate  formed 
by  this  folution,  with  the  decodtions  of  colouring  fubflances, 
has  an  unequal  colour,  and  fpeedily  grows  of  a  brown  colour. 

Acidulous  Tartar  of  Poi-a/h,  or  Common  Tartar ,  is  much  ufed 
In  dyeing.  It  is  indifpenfably  neceffary  to  employ'  that  which 
is  purified  for  delicate ,  colours,  and  it  is  belt  to  ufe  it  in  all 
cafes.  In  fome  proceffes  red  tartar  has  been  recommended,  on 
the  fuppofition  that  its  colour  would  contribute  to  that  in¬ 
tended  to  be  given  to  the  fluff ;  but,  on  diflolving  the  tartar, 
its  red  particles  feparatc,  and  fhould  be  ccnfidered  as  impu¬ 
rities  which  are  hurtful.  A  fait  which  bears  fome  analogy  to 
tartar,  and  which  may  perhaps  produce  good  effects  in  many 
cafes,  is  the  acidulous  oxalate  of  pol-ajh ,  or  fait  of  forrel.  A  t 
Jeaft  its  property  of  readily  diflolving  the  oxides  of  iron,  and 
difeharging  the  {pots  produced  by  them,  is  of  confiderable 
utility'. 

Sulphate  of  Alumine ,  or  Alum. — This  fub (lance  is  of  extenfive 
ufe  in  the  arts,  and  particularly  in  dyeing;  but  the  manner  in 
which  it  acts  in  the  proceffes  of  this  art  has  been  already  ex¬ 
plained. 

It  has  been  found,  that  when  lime  and  alkali  are  united  with 
alum,  they  facilitate  the  reparation  of  the  alumine,  and  con- 
fequently  its  combination  with  the  fubftances  fubmitted  to  the 
procefs  of  aluming.  Take,  is  a  name  fometimes  given  to  the 
combination  of  colouring  matter  with  alumine,  obtained  by  m  ic¬ 
ing  alum  with  a  folution  of  colouring  matter,  and  adding  a  j  ro¬ 
per  quantity  of  alkali  to  effect  or  complete  the  precipitation. 
Alumine  or  pure  clay'  diffolves  pretty  copioufly  in  pure  or  cau- 
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flic  alkalis,  efpecially  if  aided  by  calcination.  Mr.  Macquer 
paid  great  attention  to  this  folution,  and  eonfxdered  it  as  a 
very  advantageous  mordant,  particularly  for  dyeing  cotton  with 
madder.  Mr.  Berthollet  has  repeated  and  varied  bis  experi¬ 
ments,  but  feems  to  have  been  far  from  fucceeditig  in  the  de¬ 
gree  that  Mr.  Macquer  profefles  to  have  done  :  it  even  appear¬ 
ed,  that  the  colouring  particles  have  too  great  an  attraction 
for  the  alkali  to  feparate  from  it,  and  fix  in  fufiicient  quan¬ 
tity  on  the  fluffs,  from  which  the  alkali  itfelf  lfm  the  property' 
of  taking  them.  However,  Mr.  Hauffman,  whole  authority  is 
of  great  weight,  conilders  the  combination  of  alumine  and 
pot-alh,  which  he  calls  alumine  of  pot-afh,  as  well  calculated  for 
the  purpofe  of  a  mordant  or  balls  in  dyeing. 

Sulphate  of  Iron ,  or  Green  Vitriol. — This  fubflance  frequent¬ 
ly  contains  a  portion  of  copper  or  alum  ;  but  may  be  made 
free  from  thefe,  if  care  be  taken  to  keep  pieces  of  iron  in  the 
evaporating  veffel,  as  has  been  advifed  by  Mr.  Mon.net,  finee 
iron  has  the  property  of  precipitating  both  copper  and  the  bafe 
of  alum.  There  is  only  zinc  which  will  not  be  precipitated 
in  this  way  ;  but  that  is  feldom  found  in  fulphates  of  iron,  and 
never  in  any  very  large  proportion.  But  the  copper  contained 
in  many  forts  of  fulphate  of  iron,  does  not  appear  to  be  pre¬ 
judicial  to  the  black  dyes,  for  which  this  metallic  fait  is  chiefly- 
employed.  Alum  feems  to  be  more  detrimental  to  black  than 
copper ;  for  when  a  black  fluff  is  boiled  with  that  fait,  it  dif- 
charges  the  colour,  by  diffolving  it.  But  it  may  be  freed  from 
alum  alfo,  by  keeping  it  fome  time  in  digeilion  with  iron  filings : 
but  this  decompofition  is  more  difficult,  and  not  fo  complete 
as  that  of  the  fulphate  of  copper.  If  the  fulphate  of  iron  be 
kept  long  expofed  to  the  air,  it  tarriiihes  and  becomes  yei- 
lowifh  :  its  folution  grows  turbid  by  boiling,  a  part  of  the 
iron  is  precipitated  in  the  form  of  a  yellow  powder,  and  it 
lofes  the  property  of  forming  cryftals.  Thefe  phenomena  are 
owing  to  the  iron  attra&ing  oxigene,  or  the  bafe  of  pure  air, 
from  the  atmofphere,  with  which  when  it  is  faturated  to  a 
certain  point,  it  cannot  be  kept  in  folution  but  by  an  excefs  of 
acid.  Hence  it  continues  to  be  precipitated,  till  what  remains 
is  capable  of  being  held  in  folution  byr  the  acid  which  is  found 
in  due  proportion.  To  avoid  this  kind  of  decompofition,  the 
fulphate  of  iron  fhould  not  be  diffolved  till  the  moment  it  is 
wanted,  and  it  fliould  be  diffolved  with  the  leafl  poffible  heat. 
Mr.  Berthollet  has  alfo  remarked,  that  a  folution  made  with  a 
low  degree  of  heat,  keeps  much  longer  when  expofed  to  the  air 
without  growing  turbid,  or  depofiting  a  fedivnent,  than  a  foiu- 
tion  made  byr  boiling,  and  fublbquent  filtration.  This  fubflance 
is  of  great  ufe  in  dyeing,  particularly  for  black,  gray,  and 
other  hues,  which  are  darkened  by'  its  means.  The  manner 
in  which  it  adls  by  combining  with  the  aftringent  principle  and 
the  colouring  particles' has  already  been  {hewn.  The  folutions 
of  iron  in  the  acetous  and  fome  other  vegetable  acids,  are  alfo 
ufed  in  dyreing ;  but  all  of  them  differ  greatly  in  the  ftate  in 
which  the  metal  exifts  in  them,  and  in  the  property  of  attract¬ 
ing  more  or  lefs  oxigene  from  the  atmofphere. 

Sulphate  of  Copper ,  or  Blue  Vitriol. — This  kind  of  fulphate 
is  of  no  great  ule  in  the  arts.  With  the  fulphate  of  copper, 
lime  and  alkalis  produce  a  grtenifh  blue  precipitate,  which  fyon 
becomes  green  in  the  air.  Ammoniac  produces  a  beautiful 
blue  precipitate,  which  it  quickly  redifiolvcs,  and  which  alfo 
becomes  green  in  the  air.  Thefe  differences  of  colour  depend 
on  the  proportions  of  oxigene  combined  with  the  copper ;  if 
it  be  hi  final  1  quantity',  the  oxide  is  blue;  if  in  a  larger,  it  is 
green  :  whence  the  blue  oxide  becomes  green  in  the  air,  by 
combining  with  the  oxigene  which  it  attract?  from  it.  The 
oxide  of  copper  combines  eaiily  with  mod  kinds  of  colouring 
particles,  by  which  it  is  precipitated  from  acids.  It  frequent¬ 
ly  imparts  to  them  a  pleafing  colour:  but  as  its  own  colour, 
which  influences  that  of  the  combination,  is  eallly  changed  by 
F  f 
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the  air,  the  odours  refulting  from  its  mixture  are  variable,  and 
ox  little  duration,  !o  that  it  can  feldom  be  employed  with  much 
advantage.  It  has  been  obferved,  t Hat  the  fulphate  of  copper 
attacks  clotlis  more  than  that  of  iron.  This  effecl  is  partly 
owing  to  its  poffeffing  a  much  greater  quantity  of  active  acid 
than  the  latter :  for,  according  to  Mr.  Kirwau’s  calculation, 
one  hundred  parts  of  fulphate  of  iron  contain  twenty  parts  of 
fulpliuric  acid,  and  a  hundred  parts  of  fulphate  of  copper  con¬ 
tain  thirty.  This  acid  is  fet  free  when  the  oxide  combines 
with  the  colouring  particles,  and  exerts  its  action  on  the  cloth, 
cr  rather  on  the  combination  of  the  cloth  with  the  colouring 
particles.  But  what  more  efpecially  augments  on  one  hand 
the  quantity  of  acid  fet  free,  and  confequentlv  its  action  on 
the  cloth,  and  on  the  other,  the  influence  of  the  oxide  of 
copper  on  the  qualities  of  the  colour,  is,  that  this  oxide  enters 
in  a  large  proportion  into  the  combination  which  it  forms  with 
the  colouring  particles.  Mr.  Berthollet  lias  precipitated  an 
equal  quantity  of  decoction  of  fuftic,  with  fulphate  of  cop¬ 
per,  and  with  fulphate  of  iron,  and  has  found  the  precipitate 
produced  by  the  former,  much  more  conliderable  than  that 
produced  by  the  latter :  confequently  there  was  more  fulphate 
of  copper  decompoied  by  the  fame  quantity  of  colouring  mat¬ 
ter,  than  fulphate  of  iron.  It  is  evident  therefore,  that  on 
two  accounts  the  quantity  of-  acid  fet  free  rmift  be  more  con- 
fiderable.  A  circumftance  that  flrows  that  the  aftion  on  the 
cloth  is  not  principally  owing  to  the  oxide  of  copper,  is,  that 
the  fame  objection  has  not  been  made  to  the  ufe  of  verdegris 
as  to  that  of  blue  vitriol. 

Sulphate  of  Zinc,  or  IV Kite  Vitriol. — This  fulphate,  as  it  is 
generally  met  with  in  the  drops,  contains  iron  ;  and  when  a  fo- 
iution  of  it  is  left  expofed  to  the  air,  or  made  to  boil,  it  grows 
turbid,  and  a  portion  of  the  iron  precipitates  ;  but  the  greater 
part  always  remains,  and  cannot  be  entirely  precipitated  but 
by  boiling  the  folution  with  tilings  of  zinc  ;  and  even  by  this 
procefs  it  is  difficult  to  feparate  the  whole  of  the  iron  from  it. 
In  the  art  of  dyeing,  but  little  ufe  has  hitherto  been  made  of 
this  metallic  fait.  When  it  has  been  employed,  it  has  been 
found  to  render  the  colours  deeper ;  which  effect  is  owing,  in 
a  great  meafure,  to  the  iron  which  it  always  contains.  Mr. 
Berthollet  has  made  fulphate  of  zinc  by  diffolving  zinc  in  ful- 
phuric  acid:  he  poured  fome  of  this  folution  into  infufions  of 
fumacli,  galls,  madder,  and  cochineal,  and  compared  the  ef¬ 
fects  it  produced  with  thofe  of  a  folution  of  common  fulphate 
of  zinc,  which  had  been  long  made,  and  had  depofited  all 
the  iron  that  expofure  to  the  air  would  throw  down.  The 
latter  rendered  the  colours  much  deeper  than  the  former. 
The  depofit  produced  by  the  pure  fulphate  with  the  infufion 
of  fumach  was  a  violet  lilac ;  with  the  infufion  of  galls,  a 
little  deeper ;  with  that  of  madder,  bright  purple  ;  with  that 
of  cochineal,  firft  red,  afterwards  a  beautiful  purple.  In  ge¬ 
neral  the  precipitates  produced  by  the  fulphate  of  zinc  grow 
a  little  darker  with  time ;  which  indicates,  that  the  oxide  of 
zinc  oroduces  a  flight  combutiion  of  the  colouring  matter : 
it  appears,  moreover,  to  combine  with  it  but  in  fmall  pro¬ 
portion.  Hence  the  reafon  is  evident  why  it  renders  colours 
darker  than  the  oxide  of  tin,  though  the  colours  of  both  are 
equal  in  whitenefs. 

Verdegris,  and  Acetlte  of  Copper. — It  has  been  found  that  the 
vegetable  acids  cannot  impart  oxigene  to  copper  :  but  the  action 
they  exert  on  it  favours  its  combination  with  oxigene  fo  much, 
that  it  readily  attracts  the  atmofpheric  air,  by  which  it  is  re¬ 
duced  to  an  oxide,  and  becomes  foluble  in  the  acid  liquor. 
But  that  the  copper  may  be  capable  of  attracting  the  oxigene 
of  the  atmofphere,  it  is  neceffary  that  the  liquor  be  cold  : 
hence  vegetable  acids,  whilit  hot,  do  not  attack  copper:  and 
the  fame  thing  holds  with  refpect  to  oils,  and  other  fubitances 
which  aft  on  that  metal,  unlefs  a  portion  of  copper  be  previ- 


ouflv  oxidated,  in  which  cafe  it  readily  diffolves,  whatever  be 
the  temperacure  of  the  liquor.  From  this  the  neceffity  of  never 
fuffiering  liquors  capable  of  attacking  copper  to  grow  cold  in 
vefl’els  of  that  metal,  and  of  taking  care  to  keep  them  always: 
extremely  clean,  that  no  oxide  may  be  found  formed  on  th^ir 
furface,  is  extremely  evident.  Both  the  nitric  acid,  and  nitro- 
muriatic  acid,  or  aqua  regia,  have  the  property,  even  when  di¬ 
luted  with  water,  of  imparting  oxigene  to  copper,  and  of  dif¬ 
folving  it,  efpecially  when  the  liquor  is  in  a  ftate  of  ebullition. 
Thus  it  is  impoilible  to  prevent  a  portion  of  the  metal  from 
being  diffolved  in  baths,  into  which  is  put  folution  of  tin,  for 
inftance,  unlefs  the  copper  be  carefully  tinned.  One  circum- 
ftance,  however,  tends  to  diminish  this  effeft,  the  aflion  of 
the  nitrid  aeid  being  exerted  on  the  vegetable  fubftances,  and 
ftill  more  on  the  animal  fubitances,  that  happen  to  be  in  the 
bath  at  lame  time  with  it. 

It  is  therefore  obvious,  that  the  copper  in  verdigris  is  re¬ 
duced  to  an  oxide,  and  combined  with  a  greater  or  lefs  pro¬ 
portion  of  acetous  acid  ;  that  in  the  former  the  oxide  of  copper 
is  completely  faturated  with  acetous  acid,  or  it  is  the  acetite 
of  copper  ;  and  that  in  the  verdegris  there  is  only  a  portion 
of  the  oxide  of  copper  in  the  ftate  of  acetite.  Verdegris 
forr.etimes  confequently  contains  very  little  acetite  ;  at  others, 
on  the  contrary,  it  contains  fcarcely  a  fourth  of  its  weight  of 
uncombined  oxide  of  copper.  Verdegris  may  therefore  he 
prepared  in  different  ways,  according  to  circumftances,  and 
the  purpoies  it  may  be  intended  to  ferve.  Thus,  if  it  be  ne¬ 
ceffary  that  theNerdigris  fhould  be  diffolved,  the  greater  part 
of  what  is  ufed  would  be  wafted  if  it  contained  but  little  acetite : 
in  this  cafe,  the  uncombined  oxide  might  be  diffolved  in 
vinegar,  and  then  the  whole  rendered  fit  for  the  purpofe  re¬ 
quired.  In  other  circumftances,  it  is  the  oxide  that  is  ufeful  ; 
when  verdegris  that  contains  little  acetite  fhould  be  chofen, 
we  may  even  diffolve  the  acetite,  and  referve  it  for  other  pur- 
pofes.  Verdegris,  which  is  ufed  in  dyeing  black,  afts  princi¬ 
pally,  and  perhaps  folely,  by  its  uncombined  oxide.  This 
oxide  ftrves  to  precipitate  the  iron  combined  with  the  aftrin- 
gent  principle,  by  combining  With  the  fulphuric  acid.  On  this 
principle  the  obfervations  of  Mr.  Clegg  may  be  explained. 
In  endeavouring  to  difeover  fome  cheaper  ingredient,  that 
might  be  fubftituted  inftead  of  verdegris  for  dyeing  black,  he 
found  that  the  copper  of  the  verdegris  precipitated  the  iron  of 
fulphate  of  iron,  held  in  folution  with  aftringent  fubftances,  in 
the  ftate  of  oxide.  But  Mr.  Berthollet  has  remarked,  that 
the  iron  was  combined  with  the  aftringent  principle,  when 
precipitated  by  the  oxide  of  copper,  and  even  that  the  oxide 
of  iron  cannot  be  precipitated  by  the  oxide  of  copper  but  on 
account  of  the  double  affinity  which  refults  from  the  a&ion 
of  the  aftringent  principle.  Confidering  the  verdegris  as  a 
precipitant  of  iron,  Mr.  Clegg  fought  to  fubftitute  for  it  other 
fubftances  calculated  to  precipitate  iron  from  its  folvents.  He 
firft  tried  alkalis,  which  appeared  to  fucceed  in  a  fmall  w-ay, 
but  would  not  anfwer  on  a  large  fcale :  in  fact,  alkalis  do  not 
precipitate  the  combination  of  iron  and  the  aftringent  principle, 
but  form  with  it  a  fupraeompound,  and  give  it  a  reddifti  tinge. 
Ke  afterwards  afeertained,  by  repeated  experiments,  that  the 
purpofe  of  verdegris  might  be  fully  anfwered  by  a  mixture  of 
iulphate  of  copper  and  potafh.  The  fulphate  of  copper  he 
directs  to  be  diffolved,  and  a  folution  of  potafh  to  be  added 
till  the  blue  colour  difappears,  that  is  to  fay,  till  the  whole  of 
the  copper  be  precipitated.  Nearly  equal  weights  of  fulphate 
of  copper  and  of  the  alkali  are  requifite  for  this  purpofe  :  and 
we  are  affured  that  thefe  will  fupply  the  place  of  a  quantity  of 
verdegris  equal  to  the  weight  of  both,  particularly  in  dyeing 
hats  ;  in  which  a  great  deal  of  verdegris  is  ufed.  The  great 
advantage  of  this  procefs  depends  on  the  comparative  prices  ot 
fulphate  of  copper,  of  potafh,  and  of  verdegris,  Inftead  of  the 


I  N  G. 


1 1 1 


DYE 

fulphate,  ttic  folution  of  copper  in  nitric  acid,  made  in  the  ope¬ 
ration  of  parting,  may  alfo  be  employed. 

Acetite  of  Lead,  or  Sugar  of  Lead.- — This  fait  is  in  fome 
.  cfegree  decompofed  by  water,  and  forms  with  it  a  milky 
liquor,  that  depoSts  a  white  powder,  partly  owing  to  the 
oxicie  of  lead  which  has  forfaken  the  acid:  but  this  depofition 
may  be  prevented  by  the  addition  of  a  certain  quantity  of  ace¬ 
tous  acid;  a  procefs  that  may  be  ufeful  when  this  fait  is  em¬ 
ployed  in  dyeing.  Befide  this  depofit,  which  takes  place 
even  in  diftiiled  water,  another  occurs  in  waters  containing 
fulphate,  which  is  owning  to  a  combination  of  the  oxiue  of  lead 
with  the  fulphuric  acid,  and  is  proportional  to  the  quantity  of 
that  acid. 

In  order  to  prepare  the  acetite  of  lead,  in  many  cafes  it 
will  be  fufficient  to  dilfolve  the  oxide  of  lead  in  white  wine 
vinegar,  the  extractive  part  of  which,  that  conftitutes  its 
principal  difference  from  diftilled  vinegar,  does  not  injure  co¬ 
lours  :  neither  will  the  excefs  of  acid  which  this  folution  may 
retain  be  detrimental,  and  it  may  prevent  the  formation  of  the 
precipitate  that  takes  place  when  acetite  of  lead  is  dilfolved  in 
water.  As  the  acetite  of  lead  is  of  fome  price,  this  procefs 
may  be  employed  with  advantage  where  a  large  quantity  is 
employed.  This  fubffance  forms,  in  general,  a  copious  pre¬ 
cipitate  with  folutions  of  the  colouring  particles  ;  and  it  deepens 
oolours,  and  renders  them  more  permanent,  but  lefs  bright : 
but  the  greateft  ufe  made  of  it  is  for  the  compofition  of  the 
principal  mordant  employed  for  printed  linens. 

Potafh,  or  Vegetable  Fixed  Alkali. — It  is  generally  known 
that  the  vegetable  alkali  which  is  commonly  ufed  in  the  arts 
differs  confiderably,  according  to  the  mixtures  natuially  found 
in  it,  or  added  to  it,  and  the  circumftances  attending  its  pre¬ 
paration.  Therefore,  to  afeertain  the  real  quantity  of  alkali 
contained  in  it,  would  be  of  no.  fmall  advantage.  By  the  tafte, 
we  fhould  eafily  be  deceived ;  for  that  potafh  which  contained 
alkali  in  a  more  cauftic  ftate,  would  appear  far  more  acrid  than 
that  in  which  the  alkali  was  combined  with  a  greater  quantity 
of  carbonic  acid.  Trials  on  leys  or  on  colouring  matter 
might  prove  fallacious,  for  the  fame  reafon.  A  certain  method 
ofeftimating  it  would  be,  to  diffolve  a  given  weight  in  water, 
t«  filter  the  liquor,  and  to  compare  the  quantity  of  acid  it 
would  require  to  faturate  it,  and  render  it  incapable  of  turning 
green,  the  fyrup  of  violets,  infufion  of  radifhes,  or  any  other 
vegetable  colour  calculated  for  fuch  a  tell,  with  the  quantity 
neceffary  to  produce  the  fame  effedt  on  a  pure  alkali,  the 
weight  of  which  had  been  afeertained. 

This  fait  is  of  very  extenfive  ufe  in  dyeing  :  in  general  it 
facilitates  the  folution  of  the  colouring  matter,  and  deepens 
its  colour.  .Some  dyers  recommend  the  ufe  of  fait  of  tartar, 
or  cendres  gravclets,  in  certain  proceffes  :  but  Mr.  Berthollct 
thinks,  that  potafh,  whidh  is  cheaper,  may  be  fubltituted 
inftead  of  them  in  all  cafes,  if  care  be  taken  to  purify  it,  unlefs 
in  cafes  where  an  alkali  containing  much  carbonic  acid  be  re¬ 
quired  ;  and  even  this  quality  may  be  given  to  the  folution  of 
potafh,  by  leaving  it  fome  time  expofed  to  the  air. 

From  this  fait  having  a  powerful  adlion  on  fubftances  of  an 
animal  nature,  and  diffolving  them  when  it  is  in  a  can  (lie  (late, 
great  attention  flrould  be  paid  to  the  proportions  of  this  alkali 
employed  in  proceffes  to  which  thefe  fubftances  are  fubjedled, 
and  to  the  degree  of  cauflicity  which  it  may  poffefs. 

Soda ,  or  Mineral  Alkali. — It  is  neceffary  when  this  fait  is 
ufed  to  attend  to  its  ftate :  for  when  it  is  in  cryltals,  it  con¬ 
tains  more  than  half  its  weight  of  water  of  cryftallizatfon,  fo 
that  when  it  has  fallen  into  efflorefcence,  one  part  will  pro¬ 
duce  as  great  an  effedt  as  two  of  the  cryftals.  The  fait  of  foda 
is  a  carbonate  of  foda,  a  combination  of  carbonic  acid  with  pure 
foda.  Lime  takes  from  it  its  carbonic  acid,  and  renders  it 
cauftic ;  and  in  this  ftate  it  is  pure  foda. 


Arfenic. — Formerly  this  fubftance  was  much  ufed  in  many 
dyes,  and  particularly  for  printed  linens  :  but  the  inutility  of 
this  poifonous  fubftance  being  now  acknowledged,  it  is  ufed  in 
very  few  proceffes,  and  even  in  thefe  it  appears  to  be  ufelefs. 
The  following  preparation  may,  however,  be  found  ufeful. 
Macquer  has  ftiewn  that  fixed  alkali  has  the  property  of  com¬ 
bining  with  arfenic.  To  effedt  this  combination,  oxide  of 
arfenic  in  powder  mull  be  thrown  into  warm  water  containing 
a  confiderable  proportion  of  alkali,  till  no  more  will  diffolve. 
The  liquor  becomes  of  a  dark  brown  colour,  and  acquires  the 
confidence  of  glue.  Tin’s  mixture,  on  cooling,  becomes  hard 
and  brittle  ;  but  it  attradls  the  moifttne  of  the  air,  and  again 
becomes  vifeous.  Mr.  Vogler  has  found,  that  it  is  a  very 
proper  mordant  for  linen  and  cotton  to  be  dyed  with  madder. 
In  preparing  it  heemployed  a  folution  of  common  potafli :  others 
ufe  potafh  in  its  pure  or  cauftic  ftate.  Orpiment  is  employed  in 
fome  proceffes  of  dyeing,  particularly  in  certain  indigo  vats. 

IVater. — It  is  obvious  that  the  qualities  of  different  waters 
muft  confiderably  intereft  the  dyer  :  but  it  is  perhaps  of  lefs 
importance  to  point  out  the  injurious  eftedls  they  are  capable 
of  producing,  than  to  deftroy  the  prejudices  to  which  they 
frequently  give  rife.  It  is  almoft  u-nneceffary  to  fay,  that 
water  employed  in  dyeing  fhould  not  be  muddy,  nor  contain 
putrid  fubftances ;  and  that  waters  fo  loaded  with  heteroge¬ 
neous  principles  as  to  be  termed  mineral,  which  are  eafily 
diftinguifhable  by  the  tafte,  ought  not  to  be  ufed. 
With  thefe  exceptions,  water  adts  on  colouring  matter, 
principally  by  means  of  the  falts  with  earthy  bafis  which 
it  contains.  Thefe  falts  are  nitrate  of  lime  and  of  mag- 
nefia,  muriate  of  lime  and  of  magnefia,  fulphate  of  lime,  and 
carbonate  of  lime  and  of  magnefia.  Thefe  different  falts  with 
earthy  bafes  oppofe  the  folution  of  the  colouring  particles, 
caufe  various  kinds  of  them  to  precipitate,  in  confequence  of 
their  combining  with  the  earth  they  contain,  and  render  their 
colour  deeper  and  frequently  more  dull  and  heavy.  Carbonates 
of  lime  and  magnefia  have  alfo  the  inconvenience  of  being  pre¬ 
cipitated  by  boiling,  which  drives  off  the  excefs  of  carbonic 
acid  that  held  them  in  folution,  fo  th^t  thefe  earths  adhere  to 
the  ftuff  to  be  dyed,  make  it  dirty,  and  prevent  it  from 
being  penetrated  by  the  colouring  matter.  It  is  therefore  of 
confequence  to  diftinguifh  the  feveral  kinds  of  water 
called  hard,  that  they  may  be  avoided  in  molt  operations  of 
dyeing  ;  and  an  eafy  and  common  experiment  is  fufficient  to 
fliew  whether  water  contains  fuch  a  quantity  of  thefe  falts  as 
may  be  injurious ;  the  folution  of  foap.  For  all  falts  with 
earthy  bafes  decompofe  foap  by  a  double  affinity  :  their  earth 
combines  with  the  oil  of  the  foap,  while  their  acid  unites  with 
its  alkali ;  and  this  combination  of  oil  and  earth  forms  an  earthy 
foap,  which,  being  infoluble  in  water,  produces  the  curdling 
obferved  in  trials  of  this  kind. 

When  therefore  a  water  is  clear,  not  ftngnant,  void  of  fen* 
fible  flavour,  and  diffolves  foap  well,  it  may  be  deemed  proper 
for  dyeing;  and  all  waters  pofteffed  of  thefe  qualities  are 
equally  proper/or  the  purpofe.  It  is  not,  however,  always  in 
our  power  to  choofe  our  water  ;  therefore,  means  of  correcting 
bad  waters,  at  leaft  thofe  winch  are  fo  to  a  certain  degree,  have 
been  fought;  particularly  for  the  purpofe  of  dyeing  delicate 
colours.  With  this  view,  water  in  which  bran  has  been  made 
to  grow  four,  generally  known  by  the  name  of  four  water,  or 
fours ,  is  moll  commonly  made  ufe  of.  In  preparing  the  four, 
water,  twenty-four  bufhels  of  bran  are  put  into  a  tub  err  vac 
that  will  contain  about  ten  hoglheads  :  a  large  boiler  is  filled 
with  water,  which,  when  juft  ready  to  boil,  is  poured  into  the 
vat :  the  acid  fermentation  foon  commences,  and  in  twenty- 
four  hours  the  liquor  is  fit  to  be  employed.  Mr.  Berthollet 
fuppofes,  that  the  four  water  adls  by  decompofing  the  carbonate 
oflirne  and  magnefia,  from  which  its  aeid,  being  more  power* 
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ful,  difengages  the  carbonic  acid:  thus  the  earthy  fcdirr.ent, 
which  is  occafioned  by  boiling,  is  prevented  from  being 

formed. 

Plants  of  the  mucilaginous  kind  are  alfo  boiled  with  water, 
in  order  to  correct  it.  The  mucilage  coagulates,  and.  carrying 
with  it  the  earths  that  feparate  by  ebullition,  as  well  as  thofe 


PAR 

OF  THE  PROCESSES  OF  THE  ART  OF  DYEING. 

HAVING  thus  examined  tire  nature  of  different  animal 
and  vegetable  fubftnnces,  and  fully  deferibed  the  various  ope¬ 
rations  by  which  they  may  be  prepared  for  taking  different 
kinds  of  dye  ;  and  likewife  coniidered  the  effedts  of  fome  of 
the  more  powerful  chemical  agents  that  are  employed  in  this 
art  ;  we  flia.ll  proceed  to  give  an  account  of  the  mod:  ufeful 
and  advantageous  proceffes  for  dyeing  different  colours. 

Sect.  I.  Of  Black. 

But  a  very  few  fubffances  have  hitherto  been  met  with 
capable  of  affording  by  themfelves  a  permanent  black,  and 
thefe  have  been  tried  only  on  linen  and  cotton.  The  juice  of 
the  calhewnut  communicates  a  black  colour,  that  will  not  wadi 
out,  and  even  refills  boiling  with  foap  or  alkalis.  The  aim- 
cardiuni  occidentalc  affords  likewife  a  durable  dye,  but  it  is 
merely  of  a  brownifli  colour  ;  and  the  juice  of  the  toxicodendron 
produces  nearly  the  fame  effedf.  That  of  the  ffalks  of  the  hop- 
plant  gives  a  very  durable  brownifli  red  colour.  And  the  juice  of 
the  floe  affords  a  pale  tint  of  a  brownilh  hue,  which  becomes 
deeper  after  having  been  repeatedly  waffled  with  foap,  and 
afterwards  wetted  with  a  folution  of  alkali.  On  boiling  floes, 
their  juice  becomes  red,  and  the  red  tinge,  which  in  that  ftate 
it  imparts  to  linen,  is  converted  by  walking  with  foap  into  a 
blueifli  colour  which  has  fome  degree  of  durability.  But 
thefe  methods  of  obtaining  a  black  colour  cannot  be  employed 
in  dyeing,  becaufe  the  fubffances  from  which  it  is  procured 
are  not  to  be  gathered  in  fufficient  quantity  to  fupply  the  de¬ 
mands  of  the  art,  and  the  black  which  they  afford  is  by  no 
means  comparable  to  that  formed  in  the  common  proceffes  of 
the  dye-houfe.  All  bl&ck  colours,  therefore,  are  the  effects  of 
.combination.  To  produce  them,  the  black  particles  formed 
'by  the  union  of  the  aftringent  principle  with  the  oxide  of  iron 
held  in  folution  by  an  acid,  are  fixed  on  the  Huff  that  is  in¬ 
tended  to  be  dyed. 

The  nature  of  the  affrfngent  principle,  and  the  manner  in 
which  affriugents  ail  on  the  oxide  of  iron,  and  combine  with 
it  to  form  black  particles,  have  been  already  noticed.  But  it 
is  to  be  obferved,  that  when  the  particles  are  precipitated  from 
the  mixture  of  an  aftringent  and  a  folution  ot  iron,  they  have 
only  a  blue  colour  ;  if  they  be  then  lefc  expofed  to  the  air, 
and  moiftened  with  water,  their  colour  grows  deeper,  but  ftili 
the  blue  is  diffinguifliable  in  it.  The  ftuff  itfelf  then  con¬ 
tributes  to  increafe  the  intenfity  of  the  black,  whether  it  he 
that  in  this  lcate  of  combination  it  undergoes  a  flight  corn- 
bullion,  or  that  the  colouring  particles  undergo  a  further 
degree  of  combullion  from  prefenting  a  larger  furface  to  the 
air,  for  without  the  aftion  of  the  air  a  fine  black  cannot  be 
obtained  ;  on  which  account  the  operations  about  to  be  de- 
feribed  are  performed  at  different  intervals,  during  which  the 
Huff  is  taken  out  of  the  bath,  that  it  may'  be  expofed  to  the 
air.  Mr.  Berthollet  has  afeertained,  that  black  fluffs  placed  in 
contact  with  pure  air  diminilh  its  volume,  and  confcquently 
abforb  a  certain  portion  of  it.  It  feems  from  the  procefs  de- 


which  might  happen  to  be  Amply  mixed  with  the  water  and 
render  it  turbid,  forms  a  feum  which  mull  be  removed.  The 
falts  with  earthy  bafes,  which  are  in  general  prejudicial  in 
dyeing,  rnay  be  in  fome  cafes  ufeful,  andferveto  modify  tints. 
Thus  a  crimfon  hue  would  be  given  to  the  colour  of  cochineal, 
by  a  water  of  this  kind. 
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feribed  by  Hellot,  that  woollen  cloth,  to  be  dyed  black,  ought 
to  have  received  the  deepeft  blue  tint,  or  mazarin  blue,  to 
have  been  waffled  in  the  river  as  foon  as  taken  out  of  the  vat, 
and  afterwards  to  have  been  cleanfed  by  meansof  the  fulling-mill. 

In  order  to  dye  a  hundred  pounds  of  ftuff,  ten  pounds  of 
logwood,  and  ten  pounds  of  aleppo  galls  powdered,  are  put 
into  a  bag,  and  boiled  for  twelve  hours  in  a  middle-fized 
copper,  with  a  fufficient  quantity  of  water.  One  third  of 
this  bath  :9  put  into  another  copper  with  two  pounds  of  verde- 
gris,  and  into  this  the  ftuff  is  put,  llirring  it  continually  for 
two  hours,  obferving  to  keep  the  hath  very  hot,  without 
letting  it  boil.  The  ftuff  is  then  taken  oa‘,  and  a  portion  of 
the  bath  equal  to  the  former  is  put  into  the  copper  with  eight 
pounds  of  vitriol  or  fulphate  of  iron.  Tiie  fire  is  now  to  be 
diminilhed,  and  the  bath  fuffered  to  cool  for  half  an  hour, 
while  the  vitriol  diffolves ;  when  the  ftuff  is  again  put  in, 
moved  about  well  for  an  hour,  and  then  taken  out  to  air. 
Laftly,  the  remainder  of  the  bath  is  added,  taking  care  that 
the  bag  be  well  prefled  out.  Fifteen  or  twenty  pounds  of 
fumach  are  now  put  in,  and  the  bath  is*made  to  give  one  boil, 
which  is  immediately  flopped  with  a  little  cold  water  :  two 
pounds  more  of  fulphate  of  iron  are  added,  and  the  fluff'  is 
kept  another  hour.  The  fluff  is  now  waffled,  aired,  and  again 
put  into  the  copper,  conftantly  ftirring  it  for  an  hour :  it  is 
then  carried  to  the  river,  well  waffled,  and  lulled.  When  the 
water  conies  off  clear,  another  bath  is  prepared  with  weld, 
which  is  made  to  boil  for  a  moment,  and  after  being  cooled, 
the  fluff  is  palled  through  it,  to  foften  it,  and  render  the  black 
more  firm,  in  this  manner  a  very  beautiful  black  is  procured 
without  rendering  the  fluff  in  any  degree  tooharlh. 

However,  in  common  more  Ample  proceffes  are  employed. 
Thus  blue  cloth  is  merely  boiled  in  a  bath  of  galls  for  two 
hours  ;  it  is  then  kept  two  hours  in  the  bath  of  logwood  and 
fulphate  of  iron,  without  boiling;  and  afterwards  waffled  and 
fulled  very  well.  The  following  method  has  been  found  to 
anfvver  very'  well,  by  Mr  Hellot.  For  fifteen  ells  of  deep  blue 
cloth,?,  bath  is  to  be  made  with  a  poundand  half  of  yellow  wood, 
five  pounds  of  logwood,  and  ten  pounds  of  fumach.  After 
having  boiled  the  cloth  in  this  for  three  hours,  it  is  taken  out  ; 
ten  pounds  of  fulphate  of  iron  are  put  into  the  copper,  and 
the  cloth  is  kept  in  it  two  hours  longer :  it  is  then  aired,  put 
into  the  bath  again  for  another  hour,  and  afterwards  walked 
and  fulled.  This  black  is  lefs  velvety  than  that  of  the  procefs 
fiifl  deferibed.  He  has  found  by  experience,  that  the  madder- 
ing  formerly  employed  only  tends  to  give  a  reddifb  caff  to  the 
black,  which  is  much  more  beautiful  and  velvety  wii  bout  ufing  it. 

For  fluffs  of  a  low  price,  black  may'  be  dyed  without  a  blue 
ground.  In  this  cafe  a  root  colour  ground  is  fir  it  given  them, 
that  is,  they  are  dyed  fawn  colour  with  green  walnut  peels,  or 
the  root  of  the  walnut  tree ;  they'  are  then  blackened  as  di¬ 
rected  above,  or  in  fome  other  way  as  fuits  the  dyer.  It  has 
been  found  that  logwood  increafes  the  beauty'  of  the  black 
dye  ;  but  the  quantity  of  galls  mayr  be  diminilhed  by  incrcafnig 
that  of  the  fumach,  which  indeed  may  be  ufed  altogether  iu- 
ftead  of  them,  as  is  the  cafe  in  fome  good  manufactories. 
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The  proportions  mod  commonly  employed  byotir  dyers  are, 
for  a  hundred  pounds  of  woollen  cloth,  dyed  firfl  a  deep  blue, 
about  five  pounds  of  fulphate  of  iron,  five  pounds  of  galls,  and 
thirty  of  logwood.  They  begin  with  galling  the  cloth,  and 
then  pafs  it  through  the  decoflion  of  logwood,  in  which 
the  fulphate  of  iron  has  been  diffolved.  After  the  cloth  is 
completely  dyed,  it  is  wafhed  in  river  water,  and  lulled  till  the 
water  comes  off  clear  and  colourlefs.  Some  dyers  recommend 
fine  cloths  to  be  fulled  with  foap-fuds  :rbut  this  operation  re¬ 
quires  an  experienced  workman  to  cleanfe  the  cloth  pet  feftly 
of  the  foap  ;  and  others  advife  to  give  the  cloth  a  dip  in  a 
bath  of  weld  when  it  comes  from  the  fulling-mill,  which  they 
fcy  foftens  it,  and  at  the  fame  time  fixes  the  black.  But  Dr. 
Lewis  thinks  that  the  weld  bath  is  totally  ufelefs  when  the 
cloth  has  been  treated  with  foap-fuds,  though  in  other  cafes 
it  may  be  of  advantage ;  he  does  not,  however,  aferibe  its 
effects  to  any  quality  of  the  weld,  but  to  the  alkali  with  which 
the  dyers  commonly  prepare  its  decoftion.  However,  the 
weld  itfelf  may  adt  by  diffolving  the  black  particles  which  are 
not  fixed  in  the  cloth  by  the  attradlion  which  it  has  for  them. 
It  has  been  propofed  to  employ  uva  ur/r,  gathered  in  autumn, 
and  carefully  dried  fo  that  the  leaves  may  remain  green,  inftead 
of  galls.  The  method  recommended  is  to  boil  a  hundred 
pounds  of  wool  with  iixteen  of  fulphate  of  iron  and  eight  of 
tartar,  for  two  hours.  The  next  day  the  cloth  is  to  be  rinfed 
as  after  aluming.  A  hundred  and  fifty  pounds  of  uva  wjl  are 
then  to  be  boiled  in  water  for  two  hours,  and  after  being  taken 
out,  a  little  madder  is  to  be  added  to  the  liquor,  at  the  fame 
time  putting  in  the  cloth,  which  is  to  remain  there  an  hour 
arid  a  half,  or  an  hour  and  three  quarters,  after  which 
it  is  to  be  rinfed  in  water.  Dr.  Lewis  has  obferved,  that 
this  procefs  gives  a  pretty  good  black  to  blue  cloth,  but  to 
white  only  a  deep  brown,  and  that  the  madder  and  tarta-  are 
ufelefs. 

I'or  the  purpofe  of  dyeing  filk  black,  different  operations 
are  to  be  attended  to,  fuch  as  boiling  the  filk,  galling  it,  the 
preparation  of  the  bath,  the  operation  of  dyeing,  and  foftening 
the  black.  It  has  been  already  obferved,  that  filk  naturally 
contains  a  gummy  fubllance,  which  gives  it  that  ftiftnefs  and 
dallicity  which  in  its  natural  fiate  it  poffelfes.  This  fubllance 
does  not  increafe  the  itrength  of  the  filk,  which  is  then  called 
raw;  on  the  contrary',  it  renders  it  more  liable  to  wear  out, 
from  the  ftiffuefs  it  imparts  to  it  :  and  though  raw  filk  takes  a 
black  colour  with  more  facility  than  filk  which  has  been 
fcoured  or  divelled  of  its  gum,  that  black  is  much  lefs  perfect 
with  refpedl  to  intenfity,  and  refills  the  rea&ives  calculated  to 
difTolve  the  colouring  matter  in  a  much  lefs  forcible  manner. 
Ln  order  to  cleanfe  filk  intended  to  be  dyed  black,  it  is  com¬ 
monly  boiled  four  or  five  hours  with  a  fifth  of  its  weight  of 
•white  foap,  after  which  it  is  beetled  and  wafhed  with  care. 
For  the  purpofe  of  galling  the  filk,  nearly  three  fourths  of  its 
weight  of  galls  are  boiled  for  three  or  four  hours :  but  aleppo 
galls  being  dear,  a  greater  or  lefs  portion  of  white  galls,  or 
even  of  an  inferior  kind  called  berry  or  apple  galls,  is  mixed  with 
them.  The  proportion  commonly  ufed  in  France  is  two  parts 
of  aleppo  galls  to  eight  or  ten  of  berry  galls.  After  the  boil¬ 
ing,'  the  liquor  is  left  at  relt  about  two  hours,  that  the  galls 
may  fubfidc  :  the  filk  is  put  into  the  bath,  rind  left  there 
from  twelve  to  thirty-fix  hours :  it  is  then  taken  out,  and 
wafhed  in  a  running  flream.  As  filk  is  capable  of  combining  with 
more  or  lefs  of  the  aftringent  principle,  its  weight  receives  a 
confiderable  augmentation,  not  from  the  weight  of  the  allrin- 
gent  principle  alone,  but  alfo  from  that  of  the  colouring  mat¬ 
ter,  which  fixes  in  it  in  proportion  to  the  quantity  of  the  aftrin- 
gent  principle  combined  with  it  ;  the  proctffes  for  dyeing  Jt 
are  therefore  varied,  according  as  the  operator  is  defnous  of 
rendering  the  filk  of  a  greater  or  lefs  weight.  And  this  dif¬ 
ference  conftitutes  the  diftin&ion  between  a  light  and  heavy 
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black.  It  is  found  that  a  pound  of  filk  lofes  nearly  one  fourth 
of  its  weight  in  the  boiling  when  complete;  and  that  it  re¬ 
covers  in  the  light  black,  and  the  galling  which  precedes  it, 
an  ounce  and  a  half,  or  two  ounces ;  fo  that  the  original  pound 
is  reduced  to  about  fourteen  ounces :  but  in  the  heavy  black 
this  fame  pound  is  iticreafed  in  weight  to  twenty  or  twenty- 
two  ounces,  or  even  more  ;  fo  that  the  buyer,  deceived  by  the 
low  price  at  which  it  is  offered  him,  pays  in  every  pound  for 
feveral  ounces  of  a  fubllance  which  is  not  merely  ufelefs,  hut  is 
even  injurious  to  the  beauty  of  the  colour  and  the  ftrength  of 
the  Huff.  The  black  which  is  much  overcharged  is  never  of  a 
fine  colour;  it  is  thereforegenerally  employed  forthe  woof,  and 
covered  with  a  warp  of  a  fine  black.  The  circumftances  of  dif¬ 
ference  in  the  procefs  for  obtaining  heavy  black  conlift  in  leaving 
the  filk  a  longer  time  in  the  gall-liquor,  in  repeating  the  gall¬ 
ing,  and  dipping  the  filk  in  the  dye  a  greater  number  of  times, 
leaving  it  in  this  alfo  a  confiderable  while.  The  firll  galling 
is  alfo  commonly  performed  with  galls  which  had  been  already 
ufed,  frefii  ones  being  taken  for  the  fecond.  But  this  method 
is  infuffieient  to  give  fo  great  a  furcharge  as  is  neceffary  in  fome 
blacks.  P’or  this  purpofe  the  filk  is  galled  raw,  and  after¬ 
wards  rendered  fupple  by  wringing  with  the  pin.  A  vat  is 
preferved  by  the  lilk-dyers  for  the  black  ;  and  its  compofition, 
greatly  overcharged,  varies  in  different  dye-houfes.  Thefe 
vats  have  commonly  been  fet  for  many  years,  and  when  the 
black  dye  is  exhaufled,  it  is  renewed  by  what  is  called  a  brevet' 
When  the  grounds  which  accumulate  in  them  become  too  eon- 
fiderable  in  quantity,  they  are  taken  out,  fo  that  after  a  time 
nothing  remains  of  feveral  of  the  ingredients  which  compofed 
the  original  bath,  but  which  are  not  ufed  in  the  brevet.  Mac- 
quer  has  given  adefeription  of  a  bath  and  brevet  of  this  kind, 
in  which  there  are  feeds  of  fenugreek,  fleawort,  cummin,  co- 
locynth,  buckthorn  berries,  agaric,  nitre,  ammoniacal  mu¬ 
riate,  fal  gem,  litharge,  antimony,  lead  ore,  orpiment,  cor- 
rofive  muriate  of  mercury,  Sc c.  He,  however,  owns  that 
many  of  thefe  ingredients  are  ufelefs ;  and  indeed  feveral  of 
them  are  no  longer  employed :  but  the  compofitions  of  dif¬ 
ferent  countries  and  dye-houfes  vary.  Filings  of  iron  are  ge¬ 
nerally  added  to  the  dye  bath ;  but  fome  dyers  ufe  in  its  Head 
Jlippe,  or  the  powder  found  in  the  troughs  of  cutlers’  grind- 
llones.  The  adlion  of  this  powder  probably  depends  on  the 
particles  of  iron  which  it  contains  being  in  a  Hate  of  extreme 
divifion.  During  the  time  in  which  the  filk  is  preparing  for 
dyeing,  the  bath  is  heated,  taking  care  to  ilir  it  occalionally, 
that  the  grounds  which  fall  to  the  bottom  may  uot  ac¬ 
quire  too  much  heat.  This  bath  ought  never  to  be  heated 
fo  far  as  to  boil.  Gum  and  folution  of  iron  are  added 
iti  greater  or  lefs  proportions,  according  to  the  different 
proceffes;  and  when  it  is  judged  that  the  gum  is  diffolved,  and 
the  bath  is  near  boiling,  it  is  left  to  fettle  for  about  an  hour. 
The  filk  is  then  dipped  into  it,  being  in  general  firft  divided 
into  three  parts,  each  of  which  is  put  into  the  bath  fuccefiivoly. 
Each  part  is  wrung  gently  three  times,  and  hung  up  to  air 
after  each  *  wringing.  The  purpofe  of  this  operation  is  to 
fquec/.e  out  the  liquor  with  which  the  filk  is  impregnated,  and 
which  is  cxhauiled,  that  it  may  imbibe  frefh,  and  particularly 
to  expofe  the  filk  to  the  action  of  the  air,  by  which  the  black 
becomes  of  a  deeper  fiiade.  Three  wringings  having  been  given 
to  each  portion  of  the  filk,  it  is  neceffary  to  heat  the  bath 
anew,  puttii.g  in  gum  and  fulphate  of  iron  as  at  firft.  The 
operation  performed  in  the  interval  between  two  healings  is 
called  a  lire.  The  light  black  has  only  two  fires  ;  but  the 
heavy  requires  three,  and  for  this  the  filk  is  ftiffered  to  remain 
in  the  bath  about  twelve  hours  after  the  laft  fire.  Sixty  pounds 
of  filk,  termed  a  copper,  arc  commonly  dyed  at  one  operation. 
If  only  half  that  quantity  be  dyed  for  the  light  black,  one  fire 
may  be  fufficient.  After  the  operation  of  dyeing  is  finifhed, 
fome  cold  water  is  put  into  a  back,  and  in  this  the  filk  is 
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rinfed  by  turning  or  {haking  over.  The  filk  when  taken  out 
of  the  black  dye  is  extremely  harlh,  and  the  operation  by 
which  it  is  deprived  of  this  quality  is  fty’led  foftening .  For  this 
purpofe,  a  folution  of  four  or  five  pounds  of  foap  to  every 
hundred  pounds  of  filk  is  poured  through  a  cloth  into  a  large 
veffel  of  water :  being  well  mixed,  the  filk  is  introduced  and 
left  about  a  quarter  of  an  hour ;  it  is  then  wrung  out,  and  dried 
carefully. 

But  in  order  to  dye  raw  filk,  it  mull  be  galled  cold,  in  thegall 
bath  which  has  already  been  ufedfor  fcouring  filk;  and  for  this 
purpofe,  filk  with  the  natural  yellow  hue  is  preferred.  It  may 
be  remarked,  that  if  you  would  preferve  a  part  of  the  gum  of 
the  filk,  and  afterwards  foften  it,  the  galling  fhould  be  per¬ 
formed  in  a  warm  bath,  as  ufual:  but  here,  where  it  is  intended 
to  preferve  the  whole  of  the  gum,  and  the  eiallicity  which  it 
communicates  to  the  filk,  the  galling  is  performed  cold.  If 
the  gall  liquor  be  weak,  the  filk  muft  remain  in  it  feveral  days. 
Silk,  when  thus  prepared  and  walked,  readily  takes  the  black 
dye  ;  and  the  rinfings,  to  which  fulphate  of  iron  may  be  added, 
are  fufficient  to  communicate  it.  This  dyeing  is  performed 
cold  ;  but  it  requires  more  or  lefs  time  according  to  the  ftrength 
of  the  rinfings.  Sometimes  three  or  four  days  are  necefiary; 
after  which  it  is  walhed,  giving  it  one  or  two  beetlings,  and  in 
order  that  it  may  not  be  fofttned,  it  is  dried  without  being 
wrung.  But  raw  filk  may  be  dyed  more  fpeedily,  by  turning  or 
fliaking  it  over  in  the  cold  bath  after  galling,  and  airing  it, 
repeating  thefe  operations  a  few  times  ;  after  which  it  mull  be 
walhed  and  dried  in  the  manner  which  has  been  deferibed. 

A  more  fimple  procels  has  been  deferibed  by  Macquer  for 
the  black  with  which  they  dye  velvet  at  Genoa,  and  he  affirms 
that  this  procefs  rendered  even  Hill  more  fimple  has  fucceeded 
very  well  at  Tours  in  France.  It  is  this — To  dye  a  hundred 
pounds  of.  filk,  twenty  pounds  of  aleppo  galls  in  powder  are 
to  be  boiled  an  hour  in  a  fufficient  quantity  of  water.  The 
bath  is  then  left  to  fettle  till  all  the  galls  have  fallen  to  the 
bottom,  when  they  are  taken  out,  and  two  pounds  and  a  half 
of  Englilh  vitriol,  twelve  pounds  of  iron  filings,  and  twenty 
pounds  of  gum  collected  from  the  trees  of  the  country,  are 
put  into  a  copper  cullender  with  two  handles,  and  immerfed  in 
the  bath.  The  cullender  is  fupported  by  Hicks,  fo  as  not  to 
touch  the  bottom,  and  an  hour  is  allowed  for  diflolving  the 
gum,  which  is  occafionally  llirred.  If  at  the  end  of  the  hour 
any  gum  remain  in  the  cullender,  it  is  a  proof  that  the  bath, 
which  contains  two  hogfheads,  has  acquired  as  much  as  is  ne- 
celfary  :  if,  on  the  contrary,  all  the  gum  be  dilfolved,  thiee 
or  four  pounds  more  may  be  added.  The  cullender  is  itill  left 
in  the  copper,  taking  it  out  only  vvhilft  dyeing,  and  putting  it 
in  again  as  foon  as  that  operation  is  over.  The  copper  mult 
be  kept  hot  the  whole  time,  but  without  boiling.  The  filk  is 
galled  with  one  third  of  aleppo  galls,  leaving  it  in  the  liquor  fix 
hours  the  firlt  time,  and  twelve  hours  the  fecond.  The  re¬ 
maining  part  of  the  procefs  is  conducted  in  the  ordinary 
method.  F)r.  Lewis  obferves,  that  he  has  tried  this  procefs  in 
the  fmall  way,  and,  by  adding  more  and  more  fulphate  of  iron, 
and  repeating  the  immerfions  of  the  filk  a  great  number  of 
times,  has  at  laft  procured  a  black  of  a  good  kind.  But,  in 
lliort,  the  fulphate  of  iron  appears  to  be  in  too  fmall  proportion 
in  Macquers  procefs,  and  inconveniences  were  no  doubt  found 
to  attend  it,  as  it  is  not  now  followed  at  Tours.  Dr.  Lewis  thinks 
that  the  gum  is  ufelefs,  and  that  it  is  all  carried  off  in  walhing 
the  filk  ;  but  it  is  probable  that  if  he  had  continued  to  dye  in 
the  fame  bath,  he  would  have  found  it  contribute  to  keep  it 
up:  the  quantity  feems  however  to  be  too  great;  but  if 
leffened,  it  will  be  necefiary  to  add  the  fulphate  of  iron  gradually 
after  each  fire. 

It  is  further  remarked  by  Dr.  Lewis,  that  though  white 
filk  may  be  dyed  a  good  black,  without  ufing  either  logwood 
or  veidegris,  the  addition  of  thofe  two  ingredients  contributes 


greatly  to  improve  the  colour  both  in  filk  and  in  wool.  But  as 
the  great  ufe  of  galls  in  dyeing  filk  black  renders  it  very  expen- 
five,  it  is  of  confequence  to  find  fome  method  of  diminilhing 
their  quantity.  Mi.  Angles  has  propofed  the  following  pro¬ 
cefs— When  the  filk  has  been  carefully  boiled  and  walhed  ii» 
the  river,  it  is  to  be  immerfed  in  a  ftrong  deco&ion  of  green  wal¬ 
nut  peels,  and  left  in  it  till  the  colour  of  the  bath  is  exhaulted. 
It  is  then  taken  out,  flightly  wrung  with  the  pin,  dried,  and 
walhed  in  the  river.  The  deco&ion  of  walnut  peels  is  made  by 
boiling  a  full  quarter  of  an  hour,  when  it  is  taken  from  the  fire, 
and  fuffered  to  fublide  before  dipping  the  filk,  which  has  been 
previoufly  immerfed  in  warm  water.  A  blue  ground  is  next 
given  by  means  of  logwood  and  verdegris.  For  every  pound  of 
filk,  an  ounce  of  verdegris  is  dilfolved  in  cold  water ;  the  filk 
is  left  in  this  folution  two  hours  ;  it  is  then  dipped  in  a  ftrong 
decoftion  of  logwood,  wrung  out /lightly,  and  dried  before  it 
is  walhed  at  the  river.  For  light  blacks,  galling  may  be  alto¬ 
gether  omitted  ;  but  to  obtain  a  heavy  black,  half  a  pound  of 
galls  muft  be  employed  for  every  pound  of  filk  intended  to  be 
dyed. — In  order  to  prepare  the  bath,  two  pounds  of^alls  and 
three  of  fumach  are  macerated  in  twenty- five  gallons  of  water 
over  a  flow  fire,  for  twelve  hours.  After  draining,  three  pounds 
of  fulphate  of  iron  and  as  much  gum  arabic  are  dilfolved  in  it. 
In  this  folution  the  filk  is  dipped  at  two  different  times,  leavl 
ing  it  in  two  hours  each  time,  taking  care  to  air  it  after  the 
firil  dipping,  and  to  dry  it  before  giving  the  fecond  fire,  when 
it  is  to  be  again  aired  and  dried  :  it  is  then  beetled  twice  at  the 
river  ;  after  which  a  third  fire  is  given  it,  in  the  fame  manner 
as  before,  except  that  it  is  left  in  the  bath  four  or  five  hours. 
When  drained  and  dried,  it  is  again  beetled  twice  at  the  river! 
Care  muft  be  taken  that  the  heat  during  the  operation  does  not 
exceed  122  degrees  of  Fahrenheit’s  thermometer  ;  and  before 
the  laft  two  fires,  an  addition  of  half  a  pound  of  fulphate  of 
iron  and  as  much  gum  arabic  is  to  be  made.  For  the  purpofe 
of  removing  the  harlhnefs  that  filk  acquires  from  the  black  dye, 
Mr.  Angles  thinks  that  the  decoction  of  weld  fhould  be  pre¬ 
ferred  to  that  of  a  folution  of  foap.  He  alfo  remarks,  that  if 
■filk  be  dyed  blue  with  indigo  previous  to  its  being  dipped  for 
black,  it  will  take  only  a  mealy  black,  but  that  a  velvety 
black  will  be  obtained  if  it  be  prepared  with  logwood  and  ver¬ 
degris  ;  and  that  green  walnut  peels  foften  the  filk.  Thouo-h 
a  fine  black  may  be  procured  from  green  walnut  peels,  and  the 
bath  above  deferibed,  he  notvvithftanding  adds  logwood  and 
verdegris,  that  he  may  not  be  obliged  to  ufe  a  large  quantity 
of  fulphate  of  iron,  which  weakens  the  filk  too  much.  He 
thinks  that  galls  only  ferve  to  give  the  filk  weight,  and  that 
fumach  is  adequate  to  the  dye. 

But  linen  and  cotton  do  not  eafily  take  a  black  of  any  inten- 
fity  that  will  refill  foap  ;  therefore  to  dye  them  black 
particular  proce/l'es  are  necefiary.  In  order  to  dye  cotton  and 
linen  black,  a  folution  of  iron  is  ufed,  which  is  kept  in  a  calk 
called  the  black  cajk.  This  folution  is  prepared  with  vinegar 
fmall  beer,  or  fmall  wine  made  from  the  grapes  after  they  have 
been  prefled  by  adding  water  to  them,  which  is  foured  with, 
rye  meal,  or  fome  other  ingredient,  in  order  to  procure  an  acid 
liquid  at  a  low  price.  Pieces  of  old  iron  are  thrown  into  this 
liquor,  which  is  left  to  Hand  till  wanted,  but  never  ufed  in  lefs 
than  fix  weeks  or  two  months.  To  this  bath  altrino-ents  are 
frequently  added,  particularly  the  decodlion  of  alder  bark 
which  of  itfelf  has  the  property  of  diffolving  the  oxide  of  iron 
in  a  pretty  large  proportion. 

The  method  followed  at  Rouen  for  dyeing  linen  and  cotton, 

threads,  as  deferibed  by  Mr.  le  Pileur  d’Aplig-ny  is  this _ They 

are  firft  dyed  llcy-blue  in  the  vat,  then  wrung  out  and  dried. 
They  are  next  galled,  ufing  four  ounces  of  galls  to  every  pound 
of  thread,  and  leaving  them  twenty- four  hours  in  the  gall  li¬ 
quor,  after  udiich  they  are  wrung  out,  and  then  well 
dried.  The  liquor  of  the  black  calk,  in  the  proportion  of  about 
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five  quarts  for  every  pound,  is  then  poured  into  a  tub,  in  which 
the  thread  is  worked  with  the  hand  pound  by  pound  about  a 
quarter  of  an  hour,  when  it  is  wrung  out  and  aired.  This 
operation  is  repeated  twice,  adding  each  time  a  frefh  quantity 
of  the  black  bath,  which  ought  to  be  carefully  fcummed. 
After  this  it  is  again  aired,  wrung  out,  waffled  at  the  river  to 
cleanfe  it  well,  and  then  dried  carefully  at  the  time.  When 
thi  thread  is  to  be  dyed,  a  pound  of  alder  bark  for  every  pound 
of  thread  is  boiled  for  an  hour  in  a  fuificient  quantity  of  water. 
About  half  the  bath  that  ferved  for  the  galling,  and  half  as 
much  fumach  as  alder  bark  are  then  added,  and  the  whole 
boiled  together  for  two  hours,  and  then  (trained  through  a 
fievc.  When  the  liquor  is  cold,  tire  thread  is  put  into  it  on  the 
flicks,  and  worked  pound  by  pound,  airing  it  from  time  to 
time  ;  it  is  then  let  down  into  the  bath  again,  left  in  it  twenty - 
four  houis,  wrung  out,  and  dried  as  before. 

For  the  purpofe  of  foftening  this  thread  when  it  is  dry,  it  is 
cuflomary  to  (oak  and  work  it  in  the  remains  of  a  weld  bath 
that  has  been  ufed  for  other  colours,  adding  to  it  a  little  log¬ 
wood.  From  this  it  is  taken  out  and  wrung,  and  inftantly  put 
into  a  tub  of  warm  water,  into  which  has  been  poured  an 
ounce  of  olive  oil  for  every  pound  of  thread.  It  is  then  wrung 
out  and  dried  carefully. 

A  folution  of  iron  in  acetous  acid  is  ufed  for  printing  cottons 
black,  and  the  Huff  is  dipped  in  the  madder  bath.  Mr.  le  Pileur 
d’Apligny  defciibes  a  proeefs  in  which  he  employs  madder  alfo 
for  giving  linen  and^cotton  thread  a  black  colour,  and  which  he 
confiders  as  a  very  fine  and  durable  black.  In  tin’s  proeefs  the 
thread  is  fir!!  to  befcourcd  as  ufual,  galled,  then  alumed,  and 
afterwatds  dipped  in  the  weld  hath.  When  taken  out  of  this 
bath,  it  is  to  be  dyed  in  a  decoCtion  of  logwood,  to  which  a 
quarter  of  a  pound  of  iulpbate  of  copper  has  been  added  for 
every  pound  of  thread.  After  this  it  is  to  he  wafhed  in  the 
river,  and  wrung  feveial  times,  but  not  too  hard.  Finally,  it 
is  dyed  in  a  madder  bath,  in  the  proportion  of  half  a  pound  to 
each  pound  of  thread.  That  the  black  may  not  be  liable  to  be 
difeharged,  the  thread  mult  be  dipped  in  a  bath  of  a  folution 
of  foap. 

Mr.  '.Villon  has  deferibed  the  method  which  is  followed  at 
Manchefter.  A  galling  is  made  with  galls  or  fumach  ;  after 
which  the  fluff  is  dyed  with  the  liquor  of  the  bath,  confiding 
of  a  folution  of  iron  in  vegetable  acid,  frequently  compofcd  of 
alder  bark  and  iron,  and  then  dipped  in  adeco&ion  of  logwood 
with  a  little  verdegris.  This  proeefs  is  repeated  till  a  deep 
black  is  obtained  ;  and  it  is  neccfikry  to  wafli  and  dry  after 
each  of  thefe  different  operations. 

A  great  variety  of  experiments  made  by  Mr.  Beunie,  have 
led  to  the  following  refults.  The  preparations  ufed  by  him  in 
the  two  proceffes  which  he  deferibes,  mud  be  firfl  mentioned. 
Thev  are  thefe  : 

4  _ 

1.  Neutralized  Alum. — Ten  pounds  of  powdered  alum  are 
to  be  diffolved  in  fourteen  gallons  of  well-water  ;  and  alfo  ten 
Ounces  of  pot-aih  in  ten  quarts  of  well-water  :  let  the  latter 
folution  Hand  fome  time  to  fettle,  and  when  it  is  clear,  pour 
it  into  the  former,  condantly  ftirring  it. 

2.  Liquor  of  Braftl-V/nod. — Twenty-five  pounds  of  brafil- 
wood  are  to  be  boiled  in  fifty  quarts  of  well-water  for  one  hour, 
then  drain  the  deco&ion  through  a  fieve,  or  linen  cloth,  and 
put  fifty  quarts  more  of  well-water  to  the  refiduum,  and 
boil  it  again  :  drain  this  liquor,  and  put  the  former  with  it 
into  a  cade. 

3.  Infufion  of  Galls. — Four  pounds  of  galls,  grofsly  powdered, 
are  to  be  infufed  in  fifty  quarts  of  warm  water.  More  galls 
might  be  ufed,  which  would  render  the  liquor  Hill  better. 

4.  Solution  of  Iron. — Into  a  calk  put  fifty  gallons  of  good 
vinegar,  fifteen  pounds  of  iron  filings,  twenty-five  pounds  of 
•Id  iron,  and  three  pounds  of  common  fait ;  draw  off  the  vine¬ 


gar  occafionally,  and  pour  it  into  the  cade  again.  This  folution 
will  be  fit  for  ufe  in  a  month,  but  it  is  the  better  for  being 
kept  longer. 

5.  Another  Liquor  of  Galls. — Boil  a  hundred  pounds  of  oak 
faw-dull,  or  fmall  chips  of  oak,  not  lixiviated,  in  a  hundred 
gallons  of  well-water,  for  two  hours  :  prefs  out  the  liquor,  and 
boil  in  it  ten  pounds  of  galls  and  twenty-five  pounds  of  log¬ 
wood  :  drain  and  keep  for  ufe.  This  bath  is  better  for  being 
kept. 

Proeefs  for fine  Goods. — Anindigo  ground,  as  deep  as  podible,  is 
given  to  the  duff  in  the  warm  vat ;  then  dip  it  into  No.  1,  wring¬ 
ing  it  a  litrle,  that  the  alum  may  penetrate  it,  and  dry  it  in  the 
(hade.  After  this,  foak  it  two  hours,  and  rinfe  it  well.  When 
it  is  half  dry,  boil  it  half  an  hour  in  No.  2,  adding  a  quarter 
of  an  ounce  of  verdegris,  rinfe  it,  and  wring  it  well.  It  will 
now  be  a  deep  purple.  When  it  is  dry,  foak  it  an  hour  in 
No.  3,  taking  care  not  to  let  it  boil  :  take  it  out,  and  in  a  few 
hours  put  it  again  into  No.  3,  and  afterwards  into  No.  4.  Dry 
it,  and  then  rinfe  it  till  the  water  comes  off  without  being  in 
the  lead  coloured. 

Proeefs  for  lo-iv-priced  Goods. — The  thread  or  cotton  is  to  be 
dipped  in  No.  1,  as  above  ;  then  boil  it  in  No.  2,  with  fome 
verdegris  ;  dip  it  next  in  No.  5,  and  ladly  in  No.  4,  obferving 
the  directions  given  in  the  above  proeefs. 

On  many  occafions  it  is  ufcful  to  given  linen  a  print  capable 
of  redding  the  aCtion  of  foap  or  ley,  to  ferve  as  a  mark.  The 
bed  means  of  doing  this  is  the  following.  A  folution  of  filver 
is  diluted  with  diddled  water  :  in  this  a  little  gum  is  diffolved  : 
the  end -of  the  cloth  on  which  the  mark  is  to  be  impreffed,  is 
impregnated  with  a  folution  ofifinglafs,  and  on  this  the  gummy 
folution  of  filver  is  applied.  This  foon  becomes  a  very  black 
purple. 

On  thefe  proceffes  a  few  obfervations  may  be  neceffary.  Ex¬ 
perience  feems  to  have  taught,  that  the  proceffes  diould  vary 
according  to  the  nature  of  the  duffs  to  be  dyed.  It  will  there¬ 
fore  be  ufeful  to  endeavour  to  afeertain  the  circumdances  which 
occafion  a  variation  in  the  proceffes  :  but,  in  doing  this,  re- 
courfe  may  be  had  to  the  theory  already  laid  down. 

It  is  generally  known  that  the  dyeing  of  wool  is  the  mod 
eafy  ;  wool  having  a  greater  attraction  for  the  black  particles 
than  filk  or  cotton  :  yet  particular  attention  is  neceffary  to 
obtain  a  deep  black,  which  may  be  permanent,  and  poffeffed 
of  the  ludre  by  which  that  colour  is  peculiarly  didinguiflied. 
The  different  adringents  are  all  capable  of  driking  a  black  on 
wool  :  but  the  black  druck  with  oak  bark  is  not  lo  durable  as 
that  druck  with  galls,  though  it  be  equally  deep,  if  a  fuffici- 
ently  large  quantity  of  the  bark  be  ufed.  It  feems  that  af- 
tringents  differ  from  one  another  chiefly  by  the  permanency  of 
the  black  they  produce,  and  the  quantity  of  the  adringent  prin¬ 
ciple  they  contain.  In  order  to  produce  an  equal  intenfity  of 
colour,  the  quantity  ufed  ought  to  be  in  proportion  to  the 
quantity  of  their  allringent  principle.  Logwood  will  not  of 
itfelf  drike  a  deep  and  lading  black,  but  in  conjunction  with 
galls,  or  fumach,  it  adds  luflre  to  the  colour.  Of  all  the 
adringents  known,  fumach  approaches  neared  to  galls  with 
regard  to  the  quality  of  the  black  it  gives,  and  it  appears  to 
be  even  equal  to  them  in  that  refpeCl  ;  but  the  proportion  of 
adringent  principle  that  it  contains  is  not  fo  large,  and  the- 
proper  quantity  of  vitriol  or  fulphate  of  iron  feems  to  be  that 
which  atifwers  to  the  quantity  of  the  adringent  principle  ;  fo 
that  the  whole  of  the  iron  be  precipitated  by  the  adringent, 
and  the  whole  of  the  adringent  taken  up  by  its  combination 
with  the  iron.  But  as  it  is  impracticable  to  hit  this  point  with 
precifion,  it  is  better  that  the  fulphate  of  iron  fhould  be  pre¬ 
dominant,  becaufe  the  adringent  principle,  when  it  is  fuper- 
abundant,  oppofes  the  precipitation  of  the  black  colouring  par¬ 
ticles,  and  has  even  the  power  of  diffolving  them  in  fome  degree. 
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This  peculiar  property  of  the  aftringent  principle  is  fo  aftive, 
that  if  a  pattern  ot  black  clotli  be  boiled  with  galls,  it  will  be 
reduced  to  a  gray  ;  and  it  has  been  feen,  when  treating  of  aftrin- 
gents,  that  the  firft  black  particles  formed  on  mixing  a  folution 
of  fulphate  of  iron  with  an  infufion  of  galls  were  rediffolved 
by  the  latter.  This  ferves  to  explain  an  obferration  of  Lewis, 
that  ii  cloth  be  repeatedly  dipped  in  the  colouring  bath  after  it 
has  taken  a  good  black,  inftead  of  the  colour  being  heightened, 
it  will  be  weakened,  and  become  brownifh  ;  and  that  too  great 
a  quantity  of  ingredients  will  produce  the  fame  efTcft  :  but  in 
this  the  difengaged  fulphuric  acid  concurs,  as  will  be  fecn  here¬ 
after.  It  therefore  follows,  that  when  fumach  is  ufed  inilead 
of  galls,  the  proportion  mud  be  increafed,  w  ithout  increafmg 
that  of  the  fulphate  of  iron,  taking  into  the  calculation  the 
logwood  that  is  employed  at  the  fame  time  with  it.  It  is  ne- 
ceflary,  in  order  to  obtain  a  hue  black,  to  give  the  cloth  a  blue 
ground,  as  then  a  lefs  quantity  of  the  ingredients  will  be  re¬ 
quired  to  produce  a  deep  tint,  and  confequentlv  there  will  be 
lefs  vitriol  decompofed  by  the  aftringent  particles.  But  by 
this  decompolition  the  fulphuric  acid  is  difengaged  ;  and  if  it 
happen  to  be  concentrated  to  a  certain  degree,  it  a£ts  upon 
the  lluff,  diminifhes  its  foltnefs,  and  weakens  it.  -  It  may  even 
rediflolve  the  black  particles  which  were  fixed  in  it,  or  rather 
prevent  them  from  fixing  in  fufficiently  large  proportion.  Even 
a  ground  of  any  other  dark  colour  may  be  given,  particularly 
fawn  colour,  but  then  the  black  will  not  be  fo  fine.  In  dyeing 
black,  it  is  well  to  u!e  a  little  verdegris  ;  the  oxide  of  copper, 
which  it  contains  in  greater  or  lefs  quantity,  favouring  the 
precipitation  of  the  black  particles,  by  combining  with  the  ful¬ 
phuric  acid.  Probably  that  part  of  the  verdegris  which  is  in 
the  ftate  of  acetite  of  copper  or  diffilled  verdegris,  is  fer- 
viceable  in  the  fame  way  ;  the  oxide  of  copper  combining  with 
the  fulphuric  acid,  while  the  acetous  acid  is  difengaged  and 
affumes  its  place  :  but  the  acetous  acid  does  not  ati  upon  the 
black  particles.  From  the  experiments  of  Mr.  Clegg,  it  fee  ms 
that  the  place  of  verdegris  maybe  fupplied  by  oxide  of  copper 
precipitated  from  fulphate  of  copper,  or  blue  vitriol  ;  and  no 
doubt  any  other  oxide  of  copper  would  be  equally  proper. 

It  has  been  oblerved  by'  Dr.  Lewis,  that  the  procefles  em¬ 
ployed  for  dyeing  wool,  would  give  only  a  rufty  black  to  filk. 
This  animal  fubltance  is  much  lefs  difpofed  than  wool  to  com¬ 
bine  with  the  black  colouring  particles  ;  and'  its  union  with 
them  is  much  weaker,  for  the  mineral  acids,  tartar,  and  alum, 
feparate  them  much  more  eafily  from  filk  than  they  do  from 
wool.  But,  on  the  contrary',  filk  is  much  more  difpofed  to 
combine  with  the  aftringent  principle  than  w’ool.  Mr.  Ber- 
thollet  has  found  by  experience,  that  filk  gains  double  the 
weight  acquired  by  umol  in  the  fame  galling  ;  he  alfo  found 
that  filk  galled  with  white  galls  acquired  more  weight  than 
•filk  galled  wkh  black  ;  that  an  equal  weight  of  the  latter 
produced  with  fulphate  of  iron  one  fifth  more  of  black  precipi¬ 
tate  ;  and  that  filk  treated  with  thefe  galls  gained  in  the  dye- 
bath,  oi  fiat,  an  increafe  of  weight  that  compenfated  the  defi¬ 
ciency  or  weight  in  the  galling.  Silk  treated  with  a  quantity 
of  fumach.  double  that  of  the  galls  was  not  fo  much  increafed 
in  weight  ;  but  it  acquired  a  little  more  in  the  bath,  fo  that 
the  ultimate  difference  of  weight  was  but  very  trifling.  It  is 
to  be  noticed,  that  the  aftringent  has  fuch  an  attraction  for  the 
black  particles,  as  in  a  certain  degree  to  take  them  from  the  wool 
with  which  they  were  combined.  It  may  therefore  be  eafily 
conceived  how  the  aftringent  combined  with  a  ftuff,  communi¬ 
cates  to  it  not  only  the  property  of  decompofing  falts  of  iron 
to  feize  on  their  oxide,  but  alfo  of  combining  with  the  black 
particles  already  formed.  Therefore  filk,  which  has  little  at¬ 
traction  for  the  black  particles,  and  much  for  the  aftringent, 
ought  to  be  firft  galled,  which  imparts  to  it  the  property  of 
combining  with  the  black  particles.  But  though  we  may 


begin  the  dyeing  of  wool  alfo  by  galling,  this  preliminary  ope* 
ration  may  be  conliderea  as  at  leaft  ufelefs,  fince  the  mixture 
of  the  aftringent  with  the  fulphate  of  iron  will  give  it  a  fine 
black  all  at  once. 

The  little  difpofition  of  the  black  particles  to  fix  on  filk 
erfplains  the  compofition  of  the  bath  made  ufe  of.  This  com- 
pofition  is  by  no  means  uniform.  Mr.  Berthollet  has  com¬ 
pared  feveral  receipts,  and  has  found  them  fo  different,  and  all 
of  them  fo  complex,  that  he  could  not  make  choice  of  any  of 
them  :  but  it  appeared  to  him,  that  the  end  attained  by  them 
in  different  way's,  was  to  make  a  bath  in  which  the  black  parti¬ 
cles,  very  abundant  and  near  together,  flrould  not  be  retained 
by  an  acid,  and  fhould  be  held  but  weakly  by  the  liquor. 
Hence,  lft,  the  ufe  of  litharge,  verdegris,  and  iron  filings 
put  into  the  bath  :  zdiy,  the  utility  of  gummy  and  mucilagi¬ 
nous  fubftances,  which  ferve  to  prevent  the  black  colouring 
particles,  that  ought  to  remain  fufpended  in  the  bath,  from 
fubfiding  :  jdly,  the  advantages  of  an  old  bath,  in  which  the 
colouring  particles  are  accumulated  in  large  quantity,  and  fee¬ 
bly  retained  ;  for  it  has  been  feen,  that  the  black  particles 
formed  by  the  mixture  of  fulphate  of  iron  with  an  aftringent, 
are  not  precipitated  without  difficulty,  when  the  liquor  is  not 
diluted  with  much  water.  This  excellent  chemift  has  not  only 
confirmed  this  theory,  but,  by  the  following  experiments,  has 
been  led  to  a  very  fimple  procefs. 

He  galled  an  ounce  of  filk  with  an  ounce  of  nut-galls,  and 
a  bath  was  made  with  it. — Of  nut  galls  and  logwood,  each  one 
ounce  ;  gum,  two  ounces  ;  fulphate  of  iron,  or  vitriol,  half 
an  ounce  ;  and  verdegris,  one  dram  twenty-four  grains. 

After  the  filk  was  taken  out  and  aired,  it  was  put  again 
into  the  bath  twice,  adding  each  time  one  dram  twenty-four 
grams  of  fulphate  of  iron  and  two  of  verdegris  :  after  this  it 
was  dipped  in  weak  foap-fuds.  The  black  obtained  by  this 
procefs  was  imperfeft,  and  inclined  to  violet  colour.  He  re¬ 
peated  the  operation  with  a  bath  compofed  of  the  fame  ingre¬ 
dients  ;  but  it  was  expofed  to  the  air  for  twenty  days  before  it 
was  ufed,  and  the  verdegris  was  not  put  in  till  the  inftant  of 
beginning  to  dye  :  by  this  means  he  obtained  a  deep  and  fine 
black.  He  repeated  thefe  experiments,  fubftituting  fumach 
inftead  of  galls  ;  but  ufed  double  the  quantity  of  fumach,  both 
for  the  galling  and  for  the  bath,  without  altering  the  quantities 
of  the  other  ingredients  ;  and  obtained  an  irnperfedt  black  in 
the  firft  method,  but  in  the  fecond  as  fine  a  black  as  that  pro¬ 
duced  when  the  galls  were  employed. 

It  may  be  oblerved,  that  this  bath  differs  from’ that  commonly 
ufed  for  hats,  only  in  the  proportions  of  the  ingredients  ;  and 
indeed  the  refiduum  of  the  hatters  bath  has  been  employed  for 
dyeing  filk  ftockings  with  confiderable  fuccefs.  In  ffiort,  it 
evidently  appears  to  him  that  fumach  may  be  ufed  inftead  of 
galls  for  dyeing  filk  and  hats,  with  the  fimple  precaution  of 
taking  double  the  quantity  of  fumach. 

It  is  by  no  means  eafy  to  explain,  in  a  fatisfadlory  manner, 
the  difference  of  the  pvoceffes  employed  for  linen  and  cotton, 
to  which,  like  filk,  the  black  particles  adhere  but  weakly.  It 
has  been  remarked,  that  the  folution  of  fulphate  of  iron  forms 
a  precipitate  when  left  expofed  to  the  air,  and  that  the  iron  in 
this  cafe  acquires  a  greater  proportion  of  cxigene  :  but  the 
folution  in  acetous  acid,  or  other  vegetable  acids  analogous  to 
it,  does  not  in  fimilar  circumitances  form  a  precipitate,  but 
only  affumes  a  deeper  hue.  Befides,  thefe  acids  take  up  a 
larger  portion  of  iron  than  the  fulphuric  does.  But,  on  the 
contrary,  it  may  be  noticed,  that  iron  highly  oxidated  has  a 
great  attraction  for  linen  and  cotton,  producing  in  them  fpots 
not  eafily  difeharged  ;  and  that  in  all  the  procefles,  the  folu¬ 
tion  is  dire&ed  to  be  left  a  long  time  expofed  to  the  air,  and 
even  rufty  old  iron  to  be  made  ufe  of  and  preferred. 

From  thefe  circumftances  it  appears  to  Mr.  Berthollet,  that 
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the  Iron  which  is  to  enter  into  the  compofition  of  the  black 
particles,  ought  to  retain  more  oxigene  to  unite  with  linen  and 
cotton,  than  to  unite  with  wool  or  filk  ;  that  a  folution  in  ve¬ 
getable  acid,  expofed  a  long  time  to  the  air,  polTefTes  this  ad¬ 
vantage  :  and  that,  befides,  it  leaves  in  the  liquor  that  remains 
on  dyeing,  a  weak  acid,  which  has  no  aftion  on  the  black  par¬ 
ticles.  Mr.  Berthollet  attempted  a  confirmation  of  this  theory 
by  the  following  experiment.  He  diffolved  iron  in  nitric  ac:d, 
precipitated  it  by  fixed  alkali,  and  calcined  it  in  a  crucible.  In 
thiV  date  it  is  known  to  be  fcarcely  foluble  in  the  fulphuric  acid. 
With  this  calx  he  faturated  vinegar  as  completely  as  pofiible, 
and  dyed  cotton,  firfl  alumed  and  afterwards  galled,  with  the 
folution  frefii  made.  After  this  fil'd  dyeing,  he  galled  and  dyed 
the  cotton  a  fecond  time  ;  when  it  had  acquired  as  deep  a  black 
as  the  cotton  to  be  met  with  in  commerce,  only  it  was  a  little 
harlh.  A  fimilar  experiment  made  with  fumach  inftead  of 
galls,  ufing  double  the  quantity,  proved  fuccefsrul  in  an  equal 
degree. 

It  is  well  known  that  it  is  extremely  difficult  to  obtain  a  fine 
black  on  linen,  or  cotto-n  ;  but  to  come  as  near  to  it  as  may 
be,  it  is  proper  to  give  a  blue  ground  as  deep  as  poflible,  be- 
caufe  then  a  fmall  quantity  of  colouring  matter  is  fufficient  to 
produce  a  black,  and  perhaps  the  indigo  itfelf  contributes  to 
fix  the  black  particles.  For  common  blacks,  however,  this 
would  be  too  expenfive.  The  galling  is  preceded  by  aluming, 
becaufe  the  alumine,  which  is  thereby  fixed,  renders  the  galling 
more  effectual.  The  place  of  galls,  which  bear  a  confiderable 
price,  is  frequently  fupplied  by  oak  bark,  oak  faw-duff ,  fumach, 
the  cups  and  hulks  of  acorns,  or  other  common  aftringents, 
which  are  of  coniiderably  lefs  price. 

Of  Gray. — In  dyeing,  it  is  well  known  that  the  fhades  of 
black  are  grays,  from  the  deepeft  to  the  lighted.  Grays  may 
be  produced  in  two  different  ways.  In  the  firfl,  a  decodlion 
is  prepared  from  bruifed  galls,  and  the  vitriol  is  diffolved  fepa- 
rately.  A  bath  is  made  proportionate  to  the  quantity  of  ftuff 
to  be  dyed  of  the  lighted  ffrade  ;  and  when  it  is  fo  hot  that  the 
hand  will  jud  bear  it,  fome  of  the  decoftion  of  galls,  and  fome 
of  the  folution  of  vitriol,  are  poured  in.  Into  this  the  wool  or 
cloth  is  dipped.  When  it  has  attained  the  (hade  defired,  it  is 
taken  out,  and  more  of  the  oecodtion,  with  more  of  the  folu¬ 
tion,  is  added  to  the  fame  bath.  Into  this  more  cloth  is  dip¬ 
ped,  _to  give  it  a  deeper  ffiade  than  the  preceding.  In  the  fame 
manner  the  operator  proceeds  to  the  deeped  lhades,  always  add¬ 
ing  fome  of  each  of  the  liquors:  though  for  black  gray,  and 
other  deep  fhades,  it  is  bed  to  give  the  cloth  previoufly  a  blue 
ground  more  or  lefs  deep  according  to  circumdances.  The 
fecond  way  of  producing  gray,  which  Hellot  prefers  to  that 
jud  deferibed,  becaufe  in  it  the  duff  takes  the  decodfion  of  galls 
more  firmly,  and  there  is  a  greater  certainty  of  putting  no 
more  fulphate  of  iron  than  is  neceffary  for  the  ffiade  required, 
confids  in  boiling  for  two  hours  the  proper  quantity  of  galls, 
bruifed  and  inclofed  in  a  thin  linen  bag  :  in  this  bath  the  cloth 
is  to  be  boiled  for  an  hour,  being  kept  dining,  after  which  it 
is  taken  out  :  a  little  folution  of  vitriol  is  then  added  to  the 
fame. bath,  and  the  cloth  that  is  to  have  the  lighted  ffiade  is 
dipped  in  it.  For  the  deeper  fhades  more  folution  of  iron  is  to 
be  introduced.  But  in  either  of  thefe  methods  we  may  begin 
with  the  deeped  fhades,  if  not  confined  to  patterns  which  mud 
be  fuited  exaftlv.  In  the  latter  cafe,  each  piece  of  fluff  fhonld 
be  left  a  longer  or  fhorter  time  till  it  has  acquired  the  intended 
ffiade  in  an  exa£t  manner. 

It  is  impoflible  to  determine  the  proportions  of  the  ingre¬ 
dients,  the  quantity  of  water,  and  the  time  neceffary  for  all 
thefe  operations :  they  mud  be  judged  of  by  the  eye.  If  the 
bath  be  greatly  loaded  with  colour,  the  wool  mull  remain  in  it 
a  lefs  time  :  if,  on  the  contrary,  the  bath  begins  to  be  ex- 
hauded,  a  longer  time  is  required.  If  we  find  the  fluff  not 
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dark  enough,  it  mud  be  re-dipped  a  fecond  or  third  time,  or 
even  more  :  if  it  be  too  dark,  it  mud  be  dipped  into  another 
hot  bath,  into  which  has  been  put  a  fmall  portion  of  deco&ion 
of  galls,  or  into  a  bath  of  foap-fuds,  or  of  alum.  If  in  this 
operation  we  go  beyond  the  mark,  the  colour  mud  be  darkened 
as  before  ;  but  repeating  thefe  operations  is  prejudicial  to  the 
duff,  fo  thac  wc  diould  endeavour  to  catch  the  proper  ffiade  at 
once,  by  taking  it  out  of  the  bath  different  times.  It  mud 
be  obferved,  that  care  mud  be  taken  that  the  bath  do  not  boil, 
and  that  it  be  rather  warm  thaD  too  hot.  In  whatever  man- 
ner  grays  are  dyed,  they  fliould  be  immediately  waffled  in  a 
large  body  of  water,  and  the  darkeft  may  even  require  foap 
to  cleaufe  them.  It  is  often  required  to  give  grays  a  tint  of 
another  colour,  as  a  nut,  agate,  or  reddiffl  ?ad*  In  thi-  z~<Se, 
Having  given  a  tint  more  or  lefs  blue  according  to  the  objedt 
intended,  the  fluff  is  dipped  in  the.  remains  of  fome  cochineal 
liquor,  that  has  fijrved  for  dyeing  either  fcarlet  or  violet,  add¬ 
ing  to  it  galls,  logwood,  madder,  &c. ;  they  are  then  browned 
more  or  lefs  deep  with  folution  of  iron.  For  the  nut-gray, 
yellow  wood  and  logwood  are  added  to  the  galls,  and  the 
fluff'  is  to  be  dyed  from  white. 

Silk  is  found  to  take  all  grays,  except  black  gray,  without 
previous  aluming.  The  bath  is  compofed  of  fullic,  logwood, 
archil,  and  fulphate  of  iron.  Thefe  ingredients  are  varied  ac¬ 
cording  to  the  tint  to  be  given.  Thus  more  archil  is  employ¬ 
ed  for  grays  that  are  to  have  a  reddifh  call,  more  fuftic  for 
thofe  that  fhould  incline  to  a  ruffet  or  green,  and  more  log¬ 
wood  for  thofe  that  are  to  be  of  a  darker  gray.  For  iron  gray*, 
logwood  and  folution  of  iron  are  only  employed.  But  black 
gray  requires  aluming  ;  after  which  the  filk  is  taken  to  the 
river,  and  then  dipped  in  the  well  bath.  A  part  of  this  bath 
is  thrown  away,  and  its  place  fupplied  with  logwood  liquor. 
When  the  filk  is  impregnated  with  this,  a  fufficient  quantity 
of  folution  of  irbn  is  added,  and  as  loon  as  it  has  acquired 
the  proper  ffiade,  it  is  to  be  waffled  and  wrung  carefully.  If 
the  gray  fliould  happen  to  be  darker  than  it  ought,  the  filk  is 
dipped  in  a  folution  of  tart  a}',  and  afterwardsin  warm  water : 
and  if  by  thefe  means  the  colour  be  weakened  too  much,  the 
filk  is  again  dipped  in  a  bath  of  dye  that  is  quite  frdh.  It  is 
found  neceffary  that  linen  and  cotton  fhoukj  have  a  blue  ground 
given  them  for  black-gray,  iron-gray,  and  flate-gray,  but  for 
no  other.  All  the  fhades  require  a  galling  proportionate  to  the 
gray  to  be  produced.  Gall-baths  that  have  before  ferved  for 
other  purpofes  are  often  employed.  When  the  thread  has 
been  galled,  wrung,  and  dried,  it  is  dipped  on  the  flicks  in  a 
tub  of  cold  water,  to  which  is  added  a  proper  quantity  of  the 
bath  from  the  black  caffe,  and  of  a  decoflion  of  logwood. 
The  thread  is  worked  in  this  pound  by  pound,  and  afterwards 
waibed  and  dried  properly.  Two  other  proceffes  for  dyeing 
gray  are  given  by  Mr.  Pileur  d’Apligny,  which,  according 
to  him,  produce  a  colour  which  is  more  permanent.  They 
are  thefe,  1.  The  thread  is  galled,  dipped  in  a  very  weak  bath 
of  the  black  calk,  and  then  maddered. — 2.  The  thread  is 
dipped  in  a  very  hot  folution  of  tartar,  wrung  gently, 
and  dried.  It  is  then  dyed  in  a  deco&ion  of  logwood. 
After  this  operation  the  thread  appears  black  ;  but,  on 
working  it  attentively  in  warm  fdap-fuds,  the  furplus  of 
the  dye  is  difeharged,  and  it  remains  of  flate-gray,  that  is  both 
very  pleafing  and  durable. 

Sect.  II.  Of  Blue. 

Of  Dyeing  in  the  Blue  Vat  with  Indigo,  and  with  Pa/Iel. — 
There  are  many  different  proceffes  employed  for  dyeing  blue 
by  means  of  indigo.  Howe'ver,  the  preparation  for  dyeing  this 
colour  is  not  made  in  a  copper,  like  thofe  for  other  colours, 
but  in  a  large  wooden  veffel  called  a  vat.  This  is  funk  into 
the  ground  fo  as  to  be  only  breatt  high  above  it.  As  it  is  of 
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importance  to  preferve  the  heat  of  the  vat,  it  is  not  fixed  in  This  is  found  to  be  the  cafe  when,  on  uncovering  a  vat  that 
the  fame  place  as  the  coppers,  which  require  a  free  circulation  has  already  afforded  fine  fliades  of  blue,  it  appears  black,  with- 
of  air,  but  in  a  place  adjoining,  conftrudted  in  Inch  a  manner  out  any  blue  veins,  and  without  flower :  if  it  be  furred,  the 
as  to  retain  the  beat.  This  place  is  called  guefdre  by  the  black  colour  grows  deeper  and  deeper,  and  the  fmell,  inftead  o£ 
French  dyers ;  and  the  title  of  guefdrons  is  given  to  the  men  being  fomewhat  fweetifli,  as  it  is  when  the  vat  is  in  a  proper 
that  work  the  vat,  who  ought  to  be  inftrufted  by  long  ex-  ftate,  affects  the  nofe  with  a  very  pungent  odour.  If  an  at- 
perience  to  prevent  the  accidents  to  which  it  is  liable.  tempt  be  made  to  dye  with  a  vat  exhibiting  thefe  marks,  the 

It  is  found  that  blue  may  be  dyed  with  paftel  or  woad  ;  fluff  takes  no  colour,  or  comes  out  of  a  dirty  gray,  Thefe 
which  give  a  permanent,  though  not  deep  blue  ;  as  they  af-  bad  qualities  are  owing  to  an  excefs  of  lime.  By  trie  guefdrons 
ford  only  a  fmail  quantity  of  colouring  matter.  But  if  indigo  different  means  ate  employed  to  recover  a  repelled  vat.  Some 
be  mixed  with  them,  vats  will  be  obtained  very  rich  in  colour ;  put  into  it  tartar,  bran,  urine,  .or  madder  r  others  content 
and  thefe  are  -almoft  the  only  ones  ufed  for  wool  or  woollens.  tKem fel ves  with  reheating  it.  According  to  Hcllot,  the  belt 
They  are  diffinguiflied  by  the  name  of  paflel  vats.  It  does  not  remedy  is  to  pnt  in  bran  and  madder  at  diferetion.  If  it  have 
appear  that  He! lot  has  accurately  determined  the  proportions  but  a  little  too  much  lime,  it  is  fufficient  to  leave  it  at  refit 
of  -the  fubfiar.ces  employed:  Mr.  Quatremfre  has  however  five  or  fix  hours  or  more,  putting  in  only  a  certain  quantity  of 
given  a  good  defeription  of  a  vat  of  this  kind.  But  (till  it  bran,  and  three  or  four  pounds  of  madder,  which  are  to  be 
muff  be  obferved,  that  the  proportions  vary,  not  only  in  dif-  fprinkled  on  the  furface,  when  it  is  to  be  covered,  and  tried 
ferent  dye-houfes,  but  according  to  the  {hades  that  are  to  be  after  a  due  interval.  If  it  be  repelled  to  fuch  a  degree  as  not 
produced.  Into  a  vat  of  feven  French  feet  deep,  and  five  in  dia-  to  give  a  blue  but  when  it  is  cold,  it  muff  be  left  to  recover 
meter,  are  thrown  two  balls  of  paftel,  weighing  together  four  without  dilturbance;  and  fometimes  it  muff  remain  whole  days 
hundred  pounds,  taking  care  hull  to  break  them.  Thirty’  without  being  furred  with  the  rake.  W  hen  it  begins  to  afford 
pounds  of  weld  mull  be  boiled  in  a  copper  for  three  hours,  in  a  tolerable  pattern,  the  bath  mull  be  reheated.  In  general 
a  fufficient  quantity  of  water  to  fill  the  vat.  When  this  de-  this  revives  the  fermentation  :  or  it  may  be  excited  vvi  th'b  ran 
ceftion  is  made,  twenty  pounds  of  madder  and  a  b  a  fleet  full  and  madder,  or  even  by  adding  frefli  paftel  in  the  quantity  of 
of  bran  are  added,  and  it  is  boiled  half  an  hour  longer.  This  a  bafket  or  two,  B>’t  d’Orval  and  Ribeaucourt  aclvife,  merely 
bath  is  cooled  with  twenty  buckets  of  water,  and  after  it  is  to  let  the  vat  reft  without  raking,  if  it  lie  but  {lightly  repelled  i 
fettled,  the  weld  is  taken  out,  and  it  is  poured  into  the  vat.  but  if  it  be  fo  in  a  confiderable  degree,  to  put  in  a  few  pounds 
.All  the  time  it  is  running  in,  and  for  a  quarter  of  an  hour  of  bran  enclofed  in  a  bag,  at  the  fame  time  fprinkling  in  three 
after,  it  muft  be  llirred  with  the  rake-  This  being  done,  the  or  four  pounds  of  powdered  tartar.  In  five  or  fix  hours  the 
vat  is  covered  up  very  hot,  and  let  ftand  fix  hours,  when  it  is  bag,  which  rifes  to  the  top,  is  to  be  taken  out,  and  the  vat  ra- 
uncovered,  and  raked  again  for  half  an  hour.  This  operation  ked.  If  it  be  not  yet  recovered,  the  ptocefs  is  again  to  be 
is  repeated  every  three  hours.  When  blue  veins  are  perceived  had  recourse  to. 

on  the  furface  of  the  vat,  what  is  called  its  ground  is  given  it,  It  is  obferved  by  Mr.  Quatremere,  that  in  order  to  recover 
that  is,  eight  or  nine  pounds  of  quick-lime.  As  foon  as  this  a  vat,  which  he  had  repelled  by  overloading  it  with  lime,  he 
fubftance  is  put  in,  new  appearances  are  perceived:  thecolourof  contented  himfelf  with  reheating  it  twice,  leaving  it  at  reft 
the  vat  becomes  a  blacker  and  deeper  blue,  and  the  exhalations  afterwards  two  days,  when  it  gave  a  well-marked  flow  er.  After 
which  arife  are  more  acrid.  Soon  after  ufing  the  lime,  or  at  this  he  let  it  fland  three  days,  reheated  it  a  third  time,  and 
the  fame  time  with  it,  the  indigo  is  put  into  the  vat,  being  found  it  to  be  recovered  very  perfectly.  The  fecond  kind  of 
firfl  ground  in  a  mill  with  the  leaft  poffible  quantity  of  water,  accident  to  which  the  paftel  vat  is  liable  is  putrefaction.  When 
When  it  is  diluted  to  the  confidence  ot  thick  pap,  it  is  drawn  this  happens,  the  veins  and  flower  difappear,  the  colour  of 
off  through  a  cock  at  the  lower  part  of  the  mill,  and  thrown  the  vat  becomes  ruddy,  the  pafie  rifes  from  the  bottom,  and  a 
into  the  vat  without  any  further  preparation.  The  quantity  of  fetid  fmell  is  perceived  to  arife.  It  is  afferted  by  Mr.  Quatre- 
indigo  to  be  ufed,  depends  on  the  fhade  to  which  the  wool  or  mere,  that  a  pattern  of  a  deep  blue  plunged  into  a  vat  in  this 
cloth  is  to  be  brought :  from  ten  to  thirty  pounds  may  be  put  ftate,  becomes  feveral  fliades  lighter.  Putrefaction  takes  place 
into  a  vat  compofed  in  the  proportions  above  mentioned,  with-  in  the  vat  becaufe  it  has  not  been  fufficiently  fupplied  with 
out  any  inconvenience  being  produced.  lime.  As  foon  as  figns  of  putrefaction  appear,  we  fliould 

When,  on  ftriking  the  vat  with  the  rake,  a  fine  blue  feurn  liaften  to  correct  it,  by  adding  lime  and  raking  it.  In  two 
called  flower  is  obtained,  nothing  more  is  requifite  previous  to  hours  time  more  lime  is  to  be  put  in,  and  the  vat  raked  again  ; 
dyeing,  than  to  ftir  it  with  the  rake  twice  in  the  fpace  of  fix  and  thefe  operations  are  to  be  repeated  till  it  is  recovered  :  but 
hours,  that  the  ingredients .  may  be  thoroughly  mixed.  It  is  care  muft  betaken  not  to  run  into  the  oppoflte  extreme.  It 
however  fometimes  neceffary  to  add  a  fmail  portion  of  lime,  is  evident  that  nothing  requires  fo  much, attention  in  the  ma- 
The  hath,  when  firft  poured  on  the  paflel,  is  boiling  hot ;  and  nagement  of  a  paflel  vat,  as  the  diftribution  of  the  lime.  In 
care  muft  be  taken  not  to  leave  the  vat  expofed  to  the  air,  ex-  confidering  this  vat  alone,  it  would  be  difficult  to  determine 
cept  the  time  neceffary  for  ftirring  it.  As  foon  as  that  opera-  what  paffes  in  it :  but  the  experiments  related  in  treating 
tion  is  over  the  vat  is  co  red  with  a  large  wooden  lid,  on  which  of  indigo,  fhew,  that  to  render  that  fubftance  foluble  by  lime 
thick  cloths  are  fpread,  and  every  method  of  preferring  its  or  alkalis,  it  muft  be  deprived  of  the  oxigene  it  contains.  The 
heat  without  the  affiftartce  of  fire  is  employed.  Notwith-  paftel  in  which  putrefaction  has  commenced,  and  which  is 
Handing  thefe  precautions,  and  the  being  favoured  by  the  con-  much  difpofed  to  run  into  the  true  putrid  ftate,  acts  in  two 
ft  ruction  of  the  guefdrcs,  the  heat  can  only  be  kept  up  for  a  ways:  it  feizes  the  oxigene  of  which  the  indigo  is  to  be  de- 
eertain  time.  At  the  end  of  eight  or  ten  days  it  is  greatly  prived,  and  at  the  fame  time  affords  a  blue  colouring  matter 
leffened  :  and  will  at  length  be  entirely  diftipated,  if  the  li-  analogous  to  indigo.  But  the  putrefaction  of  this  drug  would 
quor  be  not  heated  again.  This  operation  confifts  in  pouring  take  place  with  too  much  rapidity,  if  it  were  not  reftrained 
the  greater-  part  of  the  liquor  of  the  vat  into  a  copper,  under  by  the  lime,  Which,  as  Pringle’s  experiments  {hew,  has  tire 
which  a  large  lire  is  made.  When  this  bath  is  fufficiently  hot,  property  of  refitting  putrefaction.  A  principal  life  of  the  lime 
it  is  returned  into  the  cat  as  before,  and  covered  in  a  careful  then  is,  to  moderate  the  difpofition  of  the  paftel  to  putrefy, 
manner.  The  paftel  vat  is  liable  to  two  particular  accidents,  and  to  confine  it  to  a  ftate  of  gentle  fermentation,  fufficient  to 
In  the  one  it  becomes  repelled,  in  the  language  of  th e  guefdrons.  deprive  the  indigo  of  its  oxigene,  and  to  produce  in  the  colour- 

9 


DYE 


1  N  G. 


ing  matter  of  the  padel  that  flight  combuflion  which  it  mud 
undergo,  to  acquire  properties  analogous  to  thofe  of  indigo. 
Another  ufe  of  the  lime,  or  of  one  part  of  it,  is  to  diffolve 
the  blue  particles  which  are  rendered  foluble.  If  too  much 
lime  be  put  into  the  vat,  the  neceffary  fermentation  is  Hopped, 
and  it  mult  be  renewed,  either  by  heat,  or  by  fermentable  fub- 
ilances,  or  by  abforbing  the  excefs  of  lime  by  vegetable  acids. 
If,  on  the  other  hand,  too  little  lime  be  put  in,  the  paltel  i  unsinto 
a  true  putrefaction,  which  would  dcllroy  the  indigo,  and  which 
mud  be  brought  back  to  a  due  degree  of  fermentation,  by  repeat¬ 
edly  adding  lime  till  it  is  reduced  exaftly  to  the  proper  date. 

The  vat  mud  be  raked  about  two  hours  before  dyeing,  and 
to  prevent  the  fediment,  called  pade,  from  occafioning  inequa¬ 
lities  in  the  colour,  a  kind  of  lattice  formed  of  large  cords, 
termed  a  crofs,  is  introduced  ;  and  indeed  when  wool  is  to  be 
dyed  in  the  fleece,  a  net  with  final!  mefhes  is  placed  over  this. 
The  wool  or  cloth  being  thoroughly  wetted  with  clear  water  a 
little  warm,  is  preffed  out,  and  dipped  into  the  vat,  where  it 
is  moved  about  a  larger  or  fhoiter  time,  according  as  the  co¬ 
lour  is  required  to  be  more  or  kfs  deep,  taking  it  out  occafion- 
al!y  to  air.  The  adtion  of  the  air  is  neceffary  to  change  the 
green  colour  given  by  the  bath  to  a  blue.  In  a  rich  bath  it  is 
difficult  to  give  an  uniform  colpur  to  light  blues :  the  bed  me¬ 
thod  of  obtaining  fuch  fliadeS,  therefore,  is  to  ufe  vats  already 
exhauded,  and  which  are  growing  cold.  Wool  and  cloth 
dyed  blue  fliould  be  waihed  with  great  care,  in  order  to  carry 
off  the  particles  not  fixed  in  the  wool ;  and  thofe  which  are 
of  a  fomewhat  deep  blue  ought  even  to  be  carefully  cleanfed 
by  fulling  with  foap,  which  does  not  alter  the  colour.  Thofe 
defigned  to  be  dyed  black  ought  to  be  treated  in  the  fame  man¬ 
ner  ;  but  it  is  not  fo  neceffary  for  thofe  w'hich  are  to  be  green, 
to  be  thus  prepared. 

That  kind  of  vat  which  contains  neither  padel  nor  w'oad  is 
■called  an  indigo  vat.  The  veffel  ufed  for  this  preparation  is  a 
copper,  which,  being  of  a  conical  figure,  leaves  between  it  and 
the  brick-work  that  furrounds  it,  and  on  which  its  brim  reds, 
an  empty  fpace  fufficient  for  containing  the  fire.  Into  this 
copper  are  poured  forty  buckets  of  water,  more  or  lefs,  ac¬ 
cording  to  its  capacity,  in  which  have  been  boiled  fix  pounds 
of  cendres  gravelees,  twelve  ounces  of  madder,  and  fix  pounds 
of  bran.  This  liquor  is  to  be  put  into  the  vat,  grounds  and 
all.  Six  pounds  of  indigo  ground  in  wrater  are  then  to  be  put 
in,  and  after  raking  it  carefully,  the  vat  is  to  be  covered.  A 
flow  fire  is  to  be  kept  up  round  it.  Twelve  hours  after  it  is 
filled,  it  is  to  be  raked  a  fecond  time  ;  and  fo  on  every  twelve 
hours,  till  it  is  come  to  cr  become  blue,  which  it  will  be  in 
forty-eight  hours.  If  the  bath  be  well  managed,  it  will  be  of 
a  fine  green,  covered  with  coppery  feales,  and  have  a  blue 
feum  or  flower  at  the  lop.  It  may' be  noticed  that  the  theory 
of  this  vat  is  the  fame  as  that  of  the  foregoing,  except  that 
the  indigo  is  here  diffolved  by  means  of  alkali  indead  of  lime. 
When  this  vat,  which  is  much  more  eafily  managed  than  that 
of  padel,  is  in  a  proper  date,  it  may  be  ufed  for  dyeing  in  the 
fame  manner  as  that  deferibed  above.  There  are  two  vats  de- 
feribed  by  Hellot,  in  which  the  indigo  is  diffolved  by  means  of 
urine.  Madder  is  added  to  it,  and  in  the  one  vinegar,  in  the 
other  alum  and  tartar,  of  each  a  weight  equal  to  that  of  the  in¬ 
digo.  The  quantity  of  urine  ought  to  be  very  confiderable. 
There  is  a  probability  that  the  indigo,  deprived  of  its  oxigene 
by  the  urine  and  madder  in  fermentation,  is  diffolved  by  the 
ammoniac,  which  is  formed  by  the  urine,  either  by  the  adlion 
of  heat,  or  by  putrefaction.  Hellot  remarks,  that  an  effervef- 
cence  takes  place  on  pouring  in  the  dilution  of  alum  and  tartar, 
which  probably  tends  to  dop  the  put refattion.  Thefe  vats  are 
by  no  means  comparable  with  that  of  padel,  or  that  of  indigo 
before  deferibed,  much  lefs  work  being  expedited  by  them,  fo 
that  they  are  adapted  only  for  dye-houfes  upon  a  fmall  feale. 
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For  the.  purpofe  of  dyeing  filk  blue,  the  indigo  vat  before 
deferibed  is  ufed.  In  general  a  larger  proportion  of  indigo  is 
put  in  than  is  there  diredted,  but  nearly  the  fame  quantities  of 
bran  and  madder.  Macquer  obferves,  that  if  half  a  pound  of 
madder  be  employed  for  every  pound  of  cendres  gravelees,  the  vat 
becomes  greener,  and  its  colour  is  more  fixed  in  the  filk,  with¬ 
out  being  of  a  lefs  pleating  cad.  The  padel  vat,  and  the 
others  that  have  been  deferibed,  are  not  proper  for  dyeing  filk, 
becaufe  they  do  not  colour  it  in  a  fufficiently  readv  manner. 
When  the  vat  is  come  to,  what  is  called  a  hrevet  is  given  it,  with 
about  two  pounds  of  cendres  gravelees,  and  three  or  four  ounces 
of  madder :  it  is  then  raked,  and  in  four  hours  is  ready  for 
dyeing.  -  The  heat  ought  to  be  at  that  time  moderated  fo  that 
the  hand  may  be  held  in  it  without  pain  being  given.  Before 
it  is  dipped  in  this  vat,  the  filk  mud  be  boiled  with  foap,  in 
the  proportion  of  thirty  pounds  of  foap  to  a  hundred  of  filk, 
and  well  cleanfed  from  it  by  two  or  more  beetlings  in  a  dream 
of  water.  •  As  the  filk  is  very  liable  to  take  an  uneven  colour, 
it  is  neceffary  to  dye  it  in  fmall  portions.  Thus  the  workman 
dips  each  hank  one  after  another,  having  iird  put  it  on  a 
wooden  cylinder ;  and  when  he  has  turned  it  once  or  ofiener 
in  the  bath,  he  wrings  it  drongly  over  it,  and  airs  it,  to  turn 
the  green  colour  to  a  blue  When  the  green  appears  thorough¬ 
ly  changed,  he  throws  it  into  fome  clear  water,  after  which 
he  rings  it  with  the  pin  repeatedly  ;  and  care  mud  be  taken 
that  the  filk  dyed  blue  dry  fpeedily.  In  the  winter,  and  in 
damp  weather  it  fhould  be  dried  in  a  chamber  heated  by  a  dove, 
being  hung  or.  a  kind  of  frame  which  is  condandy  in  morion . 
When  the  bath  grows  weak,  and  the  green  colour  diminiffies, 
a  brevet  is  given  it,  into  which  are  put  a  pound  of  cendres 
gravelees,  an  ounce  of  madder,  and  a  handful  of  bran  well., 
wafhed.  When  the  indigo  is  exhauded,  more  of  that  alfo  mud 
be  added,  with  the  due  proportions  of  cendres  gravelees,  mad¬ 
der,  and  bran.  But  fome  dyers  ufe  vats  that  are  grown  weak 
to  dye  light  fhades :  however  the  blue  obtained  in  that  cafe  is 
lefs  beautiful,  and  lefs  permanent,  than  when  freth  vats  contain¬ 
ing  a  fmaller  quantity  of  indigo  are  made  ufe  of :  but  indigo 
alone  is  incapable  of  giving  filk  a  deep  blue  :  therefore,  when 
this  is  required,  it  is  neceffary  to  prepare  it  hy  giving  it  an¬ 
other  colour  or  ground.  For  the  Turkey  blue,  which  is  the  deep¬ 
ed,  a  very  drong  archil  bath  is  fird  given  ;  and  for  the  royal 
blue  one  of  the  fame  kind,  but  weaker.  Other  blues  are  dyed 
without  any  ground  being  previoufly  given.  There  is  however 
a  blue  made  as  deep  as  the  royal  blue,  for  the  ground  of  which 
cochineal  is  ufed  indead  of  archil,  in  order  to  render  it  more 
permanent,  whence  the  title  lieu  fin  has  been  giyen  it.  A  blue 
•of  little  durability  may  be  given  to  filk  by  means  of  verdegris 
and  logwood  ;  but  it  might  be  made  more  lading,  by  fird  giving 
it  a  lighter  fhade  than  is  intended  in  a  bath  of  this  kind,  after¬ 
wards  dipping  it  in  an  archil  bath,  and  in  the  vat  after  that. 

When  raw  filk  is  to  be  dyed  blue,  that  fliould  be  chofen 
which  is  naturally  white.  It  fhould  be  'thoroughly  fos.ked  in 
water,  and  afterwards  put  into  the  vat  in  feparate  hanks,  in 
the  fame  manner  as  the  fcoured  filk.  In  general  raw  filk. takes 
the  dye  more  readily,  and,  if -it  be  poffible,  the  fcoured  filk  is 
put  into  the  vat  before  it.  If  raw  filk  require  archil,  or  the 
other  ingredients  above-mentioned,  it  is  to  be  treated  in  the 
manner  that  has  been  already  mentioned.  According  to  the 
method  of  Mr.  Pileur  d’Apligny,  the  vat  for  dyeing  linen  and 
cotton  is  a  caik  of  about  a  hundred  and  twenty  gallons.  The 
quantity  of  indigo  ufed  is  generally  frotn  fix  to  eight  pounds. 
This  indigo,  after  being  pounded,  is  boiled  irr  a  ley  drawn  off 
clear  from  a  quantity  of  lime  equal  to  the  indigo,  and  double 
its  weight  of  pot-afh.  The  boiling  is  continued  till  the  indigo 
is  thoroughly  penetrated  by  the  ley,  carefully  ftirring  it  all  the 
while,  that  the  indigo  may  not  dick  to  the  bottom  of  the 
veffel  and  be  burned.  While  the  indigo  is  boiling,  an  equal 
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weight  of  quick-lime  is  to  be  flacked.  About  twenty  quarts 
of  warm  water  are  added,  and  in  this  is  difiolved  as  much 
vitriol  or  fulphate  of  iron  as  amounts  to  twice  the  weight  of 
the  lime.  When  the  folution  is  completed,  the  liquor  is  to  be 
poured  into  the  vat,  which  mull  be  previouflv  half  filled  with 
water.  To  this  the  folution  of  the  indigo  muft  be  added, 
with  the  remainder  of  the  ley  which  was  not  ufed  in  boiling 
it.  When  all  thefe  are  put  into  the  vat,  it  is  to  be  filled  up  to 
within  two  or  three  fingers  of  the  brim,  and  ftirred  with  the 
rake  two  or  three  times  a  day,  till  it  is  in  a  (late  fit  for  dyeing, 
which  it  will  be  in  eight-and- forty  hours,  and  frequently 
fooner,  according  to  the  temperature  of  the  atmofphere,  on 
which  the  time  required  to  make  this  vat  depends  in  a  great 
degree.  But  fome  dyers  add  to  a  vat  compofed  nearly  in  the 
fame  manner  as  the  above,  a  little  bran,  madder,  and  paftel. 

However,  at  Rouen  in'  France  a  more  fimple  procefs  is  fol¬ 
lowed,  which  is  thus  defcribed  by  Mr.  Quatremere.  The  vats 
are  conilrucled  of  a  kind  of  flint,  covered  within  and  without 
with  a  coating  of  fine  cement.  In  every  dye-houfe  there  is  a 
certain  number  arranged  in  one  or  rnbre  parallel  lines.  Each 
vat  is  capable  of  containing  four  hogfheads  of  water,  and  into 
it  may  be  put  eighteen  or  twenty  pounds  of  indigo.  The  in¬ 
digo  having  been  macerated  for  a  week  in  a  cauftic  ley  fuffi- 
ciently  ftrong  to  bear  an  egg,  and  then  ground  in  a  mill,  in 
which  not  unfrequently  the  maceration  is  made,  about  three 
hogfheads  and  a  half  of  water  are  put  into  the  vat,  and  after¬ 
wards  twenty  pounds  of  lime.  When  the  lime  is  thoroughly 
flacked,  the  vat  is  raked,  and  fix-and-thirty  pounds  of  fulphate 
of  iron  or  englifh  copperas  are  put  in.  When  the  folution  is 
completed,  the  ground  indigo  is  poured  in  through  a  fieve. 
On  that  day  it  is  raked  feven  or  eight  times :  and,  after  hav¬ 
ing  hood  at  reft*  fix-and-thirty  hours,  it  is  fit  for  the  purpofe 
of  dyeing  with.  However  it  is  neceflary  to  have  vats  fet  at 
different  times.  The  cotton,  or'thread,  is  fir  ft  dipped  in  that 
which  is  moft  exhaulted,  going  on  from  vat  to  vat,  till  it  comes 
to  the  ftrongeft,  unlefs  it  have  before  attained  the  proper  fhade. 
It  fhould  be  wetted  before  it  is  put  into  the  fir  ft  vat,  and  fnould 
not  be  left  in  the  bath  more  than  five  or  fix  minutes,  as  in  that 
time  it  will  have  acquired  nearly  all  the  blue  that  can  be  taken 
up  by  it.  But  as  foon  as  the  dyeing  in  one  vat  is  over,  it 
fhould  be  raked  and  not  ufed  again,  till  it  has  flood  at  lead 
four-and-twenty  hours,  unlefs  it  be  newly  fet,  when  it  need  not 
ftand  fo  long  a  time.  After  a  vat  has  been  dyed  in  three  or 
four  times,  it  begins  to  change  :  no  more  veins  are  feen  on  its 
furface  after  raking  it,  or  it  grows  black.  It  is  then  neceflary 
to  replenifh  it,  and  for  that  purpofe  four  pounds  of  fulphate  of 
iron,  with  two  of  quick-lime,  are  added,  and  it  is  raked  twice. 
A  vat  may  be  replenifhed  three  or  four  times,  diminifhing  the 
ingredients  in  proportion  as  it  falls  off  in  flrengt’n  and  quality. 
But  this  vat  may  be  rendered  Hill  more  fimple.  It  may  be 
compofed,  as  directed  by  Bergman,  in  the  following  propor¬ 
tions.  Take  three  drams  of  indigo  powdered,  three  drams  of 
fulphate  of  iron,  fix  drams  of  lime,  and  two  pints  of  water. 
Rake  it  well,  arid  in  a  few  hours  the  vat  will  be  ready  for 
the  purpofes  of  dyeing. 

Another  vat  is  mentioned  by  Bergman,  which  is  very  con¬ 
venient  and  expeditious  for  dyeing  thread  ctr  cotton.  It  is 
thus  defcribed  by  Scheffer.  To  very  ftrong  foap-boilers’  ley 
indigo  well  powdered  is  added,  in  the  proportion  of  three 
drams  to  a  quart.  After  a  few  minutes,  when  the  colouring 
fsculae  are  well  penetrated  by  the  ley,  fix  drams  of  powdered 
orpiment  are  added.  .The  bath  is  to  be  well  raked,  and  in  a 
few  minutes  it  becomes  green,  and  exhibits  the  blue  flower 
with  a  pellicle  at  top,  when  the  fire  is  to  be  put  out,  and  the 
dyeing  is  to  be  begun.  But  Mr.  Oberkampf,  whofe  pre¬ 
cedes  have  been  improved  with  great  car?,  ufes  a  Hill  greater 
proportion  of  indigo.  In  Bergman’s  procefs,  the  indigo  is 


fcarcely  an  eightieth  part  of  the  water :  in  that  of  Scheffer 
ft  ill  lefs ;  and  an  eighth  in  Mr.  Oberkampf’s.  The  propor¬ 
tions  of  the  other  ingredients  in  thefe  proceffes  alfo  vary. 
Thefe  preparations  would  probably  fucceed  on  a  fcale  in  which 
the  proportions  fhould  be  greatly  augmented,  and  there  would 
be  no  difficulty  in  determining  which  would  beft  attain  the  ob- 
je£l  that  is  aimed  at. 

Of  Saxon  Blue. — That  colour  which  is  dyed  by  means  of  a 
folution  of  indigo  in  fulphuric  or  vitriolic  acid  has  received  the 
appellation  of  fdxon  blue,  from  its  having  been  difeovered  in 
Saxony.  At  firft  the  folution  was  not  made  with  indigo  alone  ; 
but  alumine,  antimony,  and  other  mineral  fubftances  were  pre- 
vioufly  digefted  in  the  fulphuric  acid,  the  indigo  was  added 
afterwards,  and  when  the  folution  was  finifhed,  it  was  em¬ 
ployed  for  dyeing.  Mr.  Bergman  has  made  many  experiments 
on  this  procefs,  and  he  thinks  that,  if  it  have  hitherto  afford¬ 
ed  only  a  fading  colour,  it  has  been  becaufe  the  acid  ufed  was 
too  weak.  He  puts  one  part  of  indigo  finely  powdered  into 
eight  parts  of  fulphuric  or  vitriolic  acid,  fo  concentrated  that 
its  fpecific  gravity  is  to  that  of  diftilled  water  as  1900  to 
1000.  The  mixture  being  made  in  a  glafs  veffel  flightly  flop¬ 
ped,  a  great  heat  is  excited.  After  a  digeftion  of  twenty-four 
hours,  in  a  heat  of  from  100  to  122  degrees  of  Fahrenheit,  the 
indigo  is  diffolved,  but  the  mixture  is  quite  opake  and  black : 
by  the  addition  of  water  it  is  rendered  clear,  and  affords  fuc- 
ceffively  the  various  fhades  of  blue,  according  to  the  quantity 
of  water  added. 

It  has  been  found,  that  thread  and  cotton  take  only  very  pale 
fhades  from  this  dye  ;  and  that  the  deepeft  fhades  obtained  by 
this  procefs,  when  concentrated  fulphuric  acid  is  employed, 
fuffer  no  change,  as  has  been  afferted  by  Bergman.  He  fays, 
that  having  expofed  all  the  patterns  to  the  fun  for  two  months, 
the  deep  blues,  fuch  as  are  known  by  the  name  of  Coventry 
blues,  were  fcarcely  weakened  ;  but  that  the  light  fhades  fuff 
fered  much  more,  becoming  dull  and  of  a  greenifh  caft. 

Mr.  Quatremere  found  only  two  dye-houfes  among  feveral, 
in  which  it  was  known  how  to  make  the  dye  of  indigo  with- 
fulphuric  acid  penetrate  into  the  internal  part  of  the  fluff,  when 
the  colour  is  faid  to  pierce  or  cut.  He  obferves  that  he  gave 
it  this  property,  by  introducing  fixed  alkali,  one  ounce  to  an 
ounce  of  indigo  and  fix  ounces  of  fulphuric  acid.  With  this 
preparation  he  dyed  a  pattern  of  a  moft  deep  and  vivid  blue, 
and  the  cut  was  as  deeply  tinged  as  the  furface.  And  Mr. 
Poerner,  who  has  paid  great  attention  to  this  preparation, 
adopts  the  addition  of  alkali.  He  fays,  that  by  means  of  it 
the  colour  is  rendered  more  pleafing,  and  penetrates  deeper. 
He  directs”  only  four  parts  of  fulphuric  acid  to  one  of  indigo. 
In  the  procefs  defcribed  by  him,  four  parts  of  concentrated 
fulphuric  acid  are  poured  on  one  of  indigo  reduced  to  a  fine 
powder :  the  mixture  is  ftirred  for  fome  time  ;  after  having 
flood  twenty-four  hours,  one  part  of  good  dry  pot-afh  in  fine 
powder  is  added  :  the  whole  is  again  well  ftirred,  and  having 
flood  twenty-four  hours  longer,  water  is  to  be  added  gradually 
in  a  greater  or  lefs  proportion.  A  preparation  of  indigo  in  a 
dry  form  has  alfo  been  difeovered  by  the  fame  writer,  which  is 
more  advantageous,  more  eafy  to  be  ufed,  and  more  conve¬ 
nient  than  the  preceding.  The  public  have  not  yet  however 
been  informed  of  the  nature  of  this  preparation. 

In  order  to  dye  faxon  blue,  the  cloth  is  prepared  with  alum 
and  tartar.  A  greater  or  lefs  proportion  of  the  folution  of  in¬ 
digo  is  to  be  put  into  the  bath,  according  as  the  ftiade  required 
is  deep  or  light.  In  the  dye-houfe  this  folution  is  called  com~ 
pojition,  and  the  colour  obtained  by  it  frequently  prujfan  blue. 
The  light  fhades  may  be  dyed  after  the  deep  ones  :  but  they 
have  more  luftre  when  dyed  in  a  frefti  bath.  For  deep  fhades 
it  is  beft  to  put  in  the  folution  of  indigo  in  different  portions, 
the  cloth  being  raifed  on  the  winch  at  the  time. 
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Of  Dyeing  Blue  ly  Prtiffian  Blue. — From  this  blue  furnifh- 
ing  a  beautiful  and  permanent  colour  in  paints,  attempts  have 
been  made  to  employ  it  in  dyeing.  Pruluan  blue  is  a  combi¬ 
nation  of  iron  with  a  peculiar  acid,  which  acid  is  formed  by 
calcining  animal  fubilances  with  alkali,  and  which  is  diftin- 
guiihed  by  the  name  of  prujjlc ,  and  its  compounds  are  called 
pru /fates. 

Mr.  Macquer  firft  attempted  to  foak  thread,  cotton,  wool, 
and  iilk,  in  a  folution  of  alum  and  fulphate  of  iron  ;  then  in 
an  alkaline  folution  partly  faturated  with  prufiic  acid  ;  and 
next  in  water  acidulated  with  fulphuric  acid,  which  was  to 
diffolve  that  part  of  the  oxide  of  iron  not  combined  with  the 
prufiic  acid,  which  the  alkali  not  combined  with  that  acid  had 
precipitated.  Repeating  fucceffively  thefe  immeriions,  he  ob¬ 
tained  a  fine  blue,  but  very  unequal :  and  the  wool  and  fflk 
were  become  harfii  to  the  touch,  from  the  adlion  of  the  alkali, 
and  of  the  fulphuric  acid.  It  is  eafy  to  perceive,  that  this 
procefs  could  not  fucceed.  For  as  an  alkali  not  faturated  with 
prufiic  acid  was  ufed  in  the  fecond  immerfion,  that  part  of  the 
alkali  which  was  not  faturated  muft  difTolve  more  or  lefs  of  the 
blue  taken  up  in  the  firft.  If  any  one,  therefore,  would  repeat 
thefe  experiments,  be  fhould  employ  an  alkali  faturated  with 
prufiic  acid  ;  or  perhaps  lime-water,  or  rather  magnefia,  both 
of  which  have  the  property  of  combining  with  that  acid  very 
readily.  But  in  a  fecond  procefs,  that  learned  chemift  boiled 
his  patterns  in  a  folution  of  alum  and  tartar,  and  afterwards 
parted  them  through  a  bath  in  which  pruffian  blue  was  mecha¬ 
nically  diffuled.  They  were  now  dyed  evenly,  and  were  foft  to 
the  touch  ;  but  the  colour  was  faint,  and  it  could  not  be  ren¬ 
dered  more  deep. 

Another  procefs  for  thread  and  cotton  has  beenpropofed  by 
the  abbe  Menon.  It  confifts  in  firft  dyeing  them  black  :  then 
foaking  them  a  few  minutes  in  a  folution  of  pruffiate  of  alkali ; 
and  afterwards  boiling  them  in  a  folution  of  alum,  in  which 
they  acquire  a  very  deep  blue.  If  a  lighter  blue  be  required, 
they  muft  be  parted  through  a  weak  acid.  This  procefs  is  very 
curious :  in  it  the  prufiic  acid  feems  to  take  the  place  of  the 
aftringent  principle.  Different  trials  have  been  made  to  turn 
thefe  experiments  to  advantage,  particularly  the  firft  :  but 
whatever  care  has  been  taken,  the  colour  was  frequently  weak, 
dull,  and  uneven.  They  feem  therefore  to  have  been  renoun¬ 
ced,  and  the  only  one  now  ufed  has  confiderable  analogy  to 
the  fecond  of  Macquer.  In  this  the  pruffian  blue  is  merely 
diluted  by  means  of  muriatic  acid,  which  does  not  form  with 
it  a  true  folution,  but  attenuates  k  fufficiently  to  make  it  pe¬ 
netrate  more  copioufly  into  cotton  ftuffs. 

The  defeription  of  it  is  as  follows. — On  fine  pruffian  blue,  in 
the  proportion  of  a  pound  to  a  piece  of  fluff,  powdered  and 
palled  through  a  very  fine  fieve,  pour,  in  a  veflel  of  delft  ware, 
as  much  marine  acid  as  will  reduce  it  to  the  confluence  of  a 
fyrup.  Stir  it  continually  while  it  ferments  for  about  half  an 
hour.  Dilute  it  well,  and  ftir  it  every  hour  for  a  day  till  no 
more  fermentation  be  perceptible,  the  particles  are  extremely 
divided,  and  united  with  the  acid  very  intimately.  Afterwards, 
in  a  trough  narrower  than  the  'common  ones,  but  widening 
more  toward  the  top,  being  two  feet  and  a  half  high,  two  feet 
and  a  half  diameter  at  top,  and  two  feet  at  bottom,  put  feven 
or  eight  buckets  of  water  for  one  piece  of  velvet.  To  thefe 
add  the  compofition,  well  diluted  with  water  in  a  feparate  vef- 
fel,  and  poured  into  the  bath  through  a  very  fine  iieve.  As 
foon  as  the  piece  is  placed  on  the  winch  over  the  trough,  ftir 
the  bath  very  brilkly,  and  let  down  the  piece  fpeedily,  work¬ 
ing  as  fall  as  poffible  for  ore,  two,  or  three  hours  ;  parting  the 
piece  from  the  winch  to  the  horfe  or  board,  and  from  the 
board  to  the  winch  fucceffively.  From  the  pruffian  blue  not 
being  really  diffolved,  but  only  very  minutely  divided,  and  be¬ 
ing  weighty,  it  is  quickly  depofited  on  the  fluff,  and  always 
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in  greateft  quantity  on  the  firft  that  prefents  itfelf.  Hence  it 
follows,  that  the  colour  is  at  firft  wavy,  and  frequently  in 
patches,  whatever  care  be  taken.  At  this  we  fhould  not  be 
furprifed,  though  we  ought  to  avoid  it  as  much  as  poffible : 
work  and  rework  the  fluff;  wafh  the  parts  that  have  taken  too 
much  colour  with  the  bath  itfelf ;  work  it  over  again,  now  one 
end  firft,  then  the  other ;  dry  it ;  work  it  again,  always  as 
evenly  and  fpeedily  as  poffible ;  dry  it  once  more  if  neceffary, 
and  work  it  again,  till  we  attain  the  proper,  fhade,  and  the 
colour  be  perfectly  even.  There  is  no  colour  that  requires  a 
more  experienced  workman  than  this.  The  fluff  is  always  to  be 
wafhed  and  beetled  between  the  dryings.  In  all  kinds  of  baths 
it  is  neceffary  that  the  fluff  be  put  in  thoroughly  wet ;  if  dry, 
the  colour  will  not  penetrate  it  without  great  difficulty,  and 
always  very  unequally.  The  laft  time  iris  not  wafhed,  and  is 
dried  on  the  tenters  in  the  open  air,  either  in  the  fun  or  in  the 
fhade,  provided  the  piece  be  ftretched  out  very  well. 

This  is  one  of  the  moft  beautiful  colours  produced  by  art,  and 
is  not  changed  by  the  air,  though  expofed  to  all  its  viciffitudes. 
Mr.  Roland  de  la  Platiere  left  patterns  of  it  in  the  open  air  for 
fix  months  together :  fora  longtime  the  colour  heightened, 
and  at  laft  had  loft  but  little.  Acids  are  not  injurious  to  it: 
boiling  with  alum  even  produces  in  it  but  little  alteration. 
However,  duft,  and  rubbing  on  the  creafes  of  it,  foon  tarnifh 
it ;  and  the  flighted  touch  of  an  alkaline  liquor  inftantly  de- 
compofes  it.  But  for  this  operation,  inftead  of  the  muriatic 
acid,  Mr.  Guliche  ufes  a  folution  of  tin  in  nitro-muriatic  acid. 

A  .kind  of  fea-green  colour  was  formeily  in  eftee*i,  made 
with  fulphate  of  copper  ;  but  this  colour,  which  approaches 
very  near  to  blue,  poffeffes  no  durability,  and  is  no  longer  in 
ufe.  The  procefs  for  it  is  this.  The  cloth,  after  having  been 
fulled  and  moiftened  with  warm  water,  is  left  for  an  hour  in 
ftron’g  foap-fuds,  after  which  it  is  kept  half  an  hour  or  three 
quarters  of  an  hour  in  a  folution  of  fulphate  of  copper  or 
blue  vitriol ;  a  net  is  employed  to  prevent  the  cloth  from  being 
rendered  dull  by  the  fediment  from  the  foap  and  fulphate  of 
copper :  fometimes,  in  order  to  produce  a  more  diftindl  green, 
a  folution  of  copperds  mixed  witH  a  bath  of  weld ;  and  fome¬ 
times  verdegris  is  fubftituted  for  fulphate  of  copper.  Hellot 
deferibes  a  fomewhat  different  procefs,  by  which  the  Dutch 
produced  this  colour  in  perfection.  He  fays,  that  they  mixed 
together  equal  parts  of  lime  and  fulphate  of  copper  in  a  bag, 
and  turned  the  cloth  out  of  the  copper  with  the  foap-fuds, 
into  another  that  was  contiguous,  in  which,  by  the  particles 
of  the  copper  that  palled  through  the  bag,  a  green  colour  was 
given  to  the  cloth. 

Sect.  III.  Of  Reel. 

Of  the  Proce/fes  uf  Dyeing  with  Madder. — It  has  been  al¬ 
ready  obferved,  that  wool  would  receive  from  madder  only  a 
perifhable  colour,  if  its  colouring  particles  were  not  fixed  by  a 
bafe  which  occafijas  them  to  combine  with  the  ftuff  more  in¬ 
timately,  and  which  in  fome  meafure  defends  them  from  the 
deftrudiive  influence  of  the  air.  For  this  purpofe,  the  woollen 
ftuffs  are  firft  boiled  for  two  or  three  hours  with  alum  and 
tartar,  after  which  they  are  left  to  drain  ;  they  are  then  flightly 
wriing  and  put  into  a  linen  bag,  and  carried  into  a  cool  place, 
where  they  muft  remain  for  fcvtral  days.  The  quantities  of 
alum  and  tartar,  as  well  as  their  proportions,  vary  much  in  dif¬ 
ferent  manufactories :  Hellot  recommends  five  ounces  of  alum 
and  one  ounce  of  tartar  to  each  pound  of  wool ;  if  the  pro¬ 
portion  of  tartar  be  increafed  to  a  certain  degree,  inftead  of  a 
red,  a  deep  and  durable  cinnamon  colour  is  produced,  becaufe 
acids  have  a  tendency  to  give  a  yellow  tinge  to  the  colouring 
particles  of  madder.  Mr.  Poener  fomewhat  diminifhes  the 
proportion  of  tartar,  he  diredts  that  it  fhould  be  only  one 
feventh  of  the  alum  :  Scheffer,  on  the  contrary,  diredls  that 
the  quantity  of  tartar  fhould  be  double  that  of  the  alum  ;  but 
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Mr.  Berthollet  ha3  found  that  by  employing  one  half  tartar,  the 
colour  fenfibly  bordered  more  on  the  cinnamon,  than  when  the 
proportion  was  only  one  fourth  of  the  alum. 

In  order  to  dye  with  madder,  the  bath  mud  not  be  permitted 
to  boil,  becaufe  that  degree  of  heat  would  dilfolve  the  fawn- 
coloured  particles,  which  are  lefs  foluble  than  the  red,  and  the 
colour  would  be  different  from  that  which  it  is  intended  to 
obtain.  At  the  time  the  water  is  at  a  degree  of  heat  which 
the  hand  can  bear,  Hellot  directs  us  to  throw  in  half  a  pound 
of  the  beft  grape  madder  for  each  pound  of  wool  to  be  dyed, 
and  to  ftir  it  well  before  the  wool  is  put  in,  which  mul  remain 
for  an  hour  without  boiling  ;  but  in  order  to  be  more  certain 
of  the  dye,  it  may  be  boiied  for  four  or  five  minutes  towards 
the  end  of  the  operation.  Mr.  Beckmann  advifes  the  addition 
of  a  little  alkali  to  the  madder  bath ;  and  in  the  dyeing  of  thread 
and  cottons,  Mr.  Berthollet  thinks  the  addition  judicious. 
But  the  reds  obtained  by  this  procefs  are  never  fo  beautiful  as 
thofe  produced  even  by  kermes,  much  lefs  thofe  from  lake 
and  cochineal  ;  but  as  they  colt  but  little,  they  are  ufed  for 
commen  low-priced  {tuffs.  The  madder  reds  are  fometimes 
rofed  with  archil  and  brazil  wood,  in  order  to  render  them 
more  beautiful  and  more  velvety,  but  the  brightnefs  given 
them  in  this  way  is  by  no  means  durable. 

But  the  quantity  of  madder  which  Mr.  Poerner  employs  is 
only  one  third  cf  the  weight  of  the  wool,  and  Scheffer  advifes 
only  one  fourth.  Mr.  Poerner  fays,  that  having  added  to  the 
alum  and  tartar  a  quantity  of  folution  of  tin,  of  equal  weight 
with  the  tartar,  and  after  two  hours  boiling,  having  let  the 
cloth  remain  in  the  bath  that-had  been  left  to  cool  for  three  or 
four  days,  he  dyed  it  in  the  ufual  way,  and  obtained  a  pleafing 
red.  He  defcribes  another  procefs,  in  which,  after  having  pre¬ 
pared  the  cloth  by  the  common  boiling,  he  dyed  it  in  a  bath 
but  flightly  heated  with  a  larger  quantity  of  madder,  tartar, 
and  folution  of  tin  :  he  let  the  cloth  remain  twenty-four  hours  in 
the  bath,  and  after  it  had  become  cold,  he  put  it  into  anotherbath 
made  with  madder  only,  and  there  left  it  for  twenty  four  hours  • 
in  this  way  he  obtained  a  pleafing  red,  fomewhat  clearer  than 
the  common  red,  and  bordering  a  little  on  a  yellow.  Ac¬ 
cording  to  Scheffer,  by  boiling  wool  with  a  folution  of  tin, 
the  quantity  of  which  he  does  not  mention,  with  one  fourth  of 
alum,  and  by  dyeing  with  one  fourth  of  madder,  an  orange 
red  may  be  procured.  Bergman  obferves,  that  if  without 
boiling  the  wool  it  be  dyed  with  one  part  of  a  folution  of  tin 
and  two  parts  of  madder,  it  acquires  a  cherry  colour,  which 
■when  expofed,  to  the  air  acquires  a  if  ill  deeper  cad.  Wool,  on 
being  boi'ed  for  two  hours  with  one  fourth  of  fulphate  of  iron, 
then  waffled,  and  afterwards  put  into  cold  wafer  with  one 
fourth  of  madder  and  then  boiled  for  an  hour,  a  coffee  colour 
is  produced  :  Bergman  adds,  that  if  the  wool  has  not  been 
foaktd,  and  if  it  be  dyed  with  one  part  of  fulphate  cf  iron  and 
two  of  madder,  the  brown  obtained  approaches  to  red.  It 
feems  from  thefe  chemiffs,  that  by  employing  fulphate  of 
copper  as  a  mordant,  we  obtain  from  madder  a  clear  brown 
bordering  on  yellow.  A  colour  cf  the  fame  kind  will  be  pro¬ 
duced,  by  dyeing  the  wool  firrply  foaked  in  hot  water,  with 
one  part  of  fulphate  of  copper  and  two  of  madder  ;  if  equal 
parts  of  thefe  two  fubftances  be  ufed,  the  yellow  will  be  femewhat 
more  obfeure,  bordering  on  a  green  ;  in  both  thefe  cafes,  the 
colour  does  not  become  darker  by  expofure  to  the  atmofphere. 

Mr.  Berthollet  has  employed  a  folution  of  tin  in  various 
ways,  both  in  the  preparation  and  in  the  maddering  of  cloth  ; 
and  has  ufed  different  folutions  of  tin,  and  has  found  that  the 
tint  was  always  more  yellow  or  fawn-coloured,  although  fome¬ 
times  brighter  than  that  obtained  by*  the  ufiral  procefs. 

Though  madder  has  not  been  found  to  afford  a  colour  fuf- 
ficiently  bright  for  dyeing  filk,  He  la  Folie  has  given  a  procefs 
for  employing  it  for  that  purpofe.  Half  a  pound  of  alum  is  to 
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be  diffolved  in  each  quart  of  hot  water,  to  which  two  ounces 
of  potaffi  are  to  be  added  ;  after  the  effervefcence  has  ceafed, 
and  the  liquor  has  begun  to  grow  clear,  the  filk  muff  be  foaked 
in  it  for  two  hours  ;  it  is  then  to  be  wafhed  and  put  into  a 
madder  bath.  Silk  dyed  in  this  way  becomes  more  beautiful.by 
the  foap  proof. 

It  is  well  known  that  madder  is  ufed  for  dyeing  linen  and 
and  cotton  red,  and  even  for  giving  them  many  other  colours 
by  means  of  different  admixtures  ;  it  is  the  mod  ufeful  of  all 
the  colouring  fubftances  employed  in  this  kind  of  dyeing.  It 
is  therefore  proper  to  enter  into,  a  fomewhat  minute  detail  of 
the  different  means  by  which  this  kind  of  dye  may  be  rendered, 
more  certain,  more  beautiful,  and  varied.  Thread  does  not  fo 
eafily  take  a  colour  from  madder  as  cotton,  but  the  prcceffes 
which  fucceed  beft  for  the  one,  are  alio  to  be  preferred  for  that 
of  the  other.  The  madder  red  of  cotton  is  diftinguifhed  into 
two  kinds  ;  the  one  is  called  fimple  madder  red  ;  the  other, 
which  is  much  brighter,  is  called-  Turkey  or  Adrianople  red, 
becaufe  it  comes  from  the  Levant,  and  has  feldom  been 
equalled  in  brightnefs  or  durability  by  the  dyers  in  this 
country.  The  reds  introduced  by  madder  likewife  differ  verv 
much  in  brightnefs  and  permanency,  according  to  the  prcceffes 
employed.  We  are  indebted  to  Mr.  Ycgler  for  fome  very  in- 
terefting  experiments  on  this  fubjeft.  He  firft  confiders  the 
bafes  or  mordants,  and  afterwards  the  preparation  of  the 
madder  bath.  The  firft  mordant  that  was  tried  confifted  of  a 
folution  of  three  drams  of  roman  alum  in  fourteen  ounces  of 
water.  Thread  and  cottons  boiled  for  fome  minutes  in  this 
folution,.  and,  afterwards  paffed  through  the  different  madder 
baths,  which  will  be  hereafter  deferibed,  took  a  flight  poppy* 
coloured  red.  The  author  obferved  in  this,  and  many  other 
experiments,  that  roman  alum  was  much  better  than  common 
alum,  and  gave  greater  brightnefs  to  the  colours.  He  always 
ufed  yellowifh  thread  and  cotton,  which  he  firft  lcyed,  then 
wafhed  and  dried  carefully.  The  proportion  of  alum  juft 
mentioned  appeared  to  him  the  beft  ;  but  though  lie  repeated 
the  aluming  three  times,  he  was  not  able  to  give  the  thread 
and  cotton  a  good  colour.  The  addition  of  the  fmalldt 
quantity  of  any  kind  of  acid  rendered  it  paler  ;  the  addition  cf 
arfenic  produced  no  effect ;  ffieep  and  cow  dung,  and  album 
greewn,  added  to  the  mordant,  as  alfo  urine  employed  inftead 
of  water  to  diffolve  the  alum,  contributed  fomev  hat,  but  not 
much,  to  {Lengthen  the  colour.  Muriate  of  foda  and  ammo- 
niacal  muriate  had  more  effect,  but  thefe  fairs  rendered  the 
colour  more  dull ;  lime-water  a  fled  very  much  in  the  fame 
way.  The  fubftances  which  had  the  beft  effect  were  gum 
arabic,  ftarch,  fenugreek-feed,  and,  above  all,  glue.  The 
author  fays  he  has  attempted  to  impregnate  thread  and  cotton 
with  fifh  oil,  hogs-lard,  and  clive  oil,  but  without  fuccefs. 
The  gaftric  juice  and  the  fercus  part  of  the  L  tod  of  animals 
act  in  a  manner  fimilar  to  glue.  The  thread  and  cottcm  may 
be  foaked  alternately  in  a  folution  of  glue  and  a  folution  of 
alum,  or  the  glue  may  be  diffolved  with  the  alum,  in  the  pro¬ 
portion  of  from  one  dram  and  a  half  to  four  drams,  with  the 
quantity  of  alum  directed.  It  is  i.eceffary  to  choofe  fine  glue. 
This  fubftance  ufed  with  alum  produces  a  more  faturated  co¬ 
lour,  but  without  alum  the  red  is  of  a  dufky  colour. 

It  is  alfo  found  that  muriate  and  nitrate  of  alumine  not  only 
produce  a  more  intenfe  and  durable  red  than  alum,  but  the  tint 
is  pleafanter,  more  efpecially  when  the  nitrate  is  employed.  In 
general,  muriates  render  the  colour  darker,  more  faturated,  and 
more  durable.  Corrofive  mercurial  muriate  produces  an  effect 
of  a  fimilar  kind.  Having  diffolved  in  a  ftrong  ley  of  pot-afh 
as  much  powdered  white  arfenic  as  it  would  take  up  with  the 
affiftanee  of  heat,  and  having  mixed  this  folution,  which  had 
been  diluted  with  two  parts  of  water,  with  a  faturated  folution 
of  alum,  the  mixture  became  turbid  and  of  the  confidence  of 
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jelly  ;  it  recovered  its  tranfparency  on  a  folution  of  alum  being 
gradually  added,.  It  was  found  that  thread  and  cotton  looked 
for  twelve  hours  in  this  mordant,  when  wafttcd  and  dried,  re¬ 
ceived  from  madder  a  beautiful  well  faturated  colour.  Thread 
and  cotton  which  had  been  for  fix  hours  in  nitro- muriatic  acid, 
and  afterwards  waftied  and  dried,  took  from  madder  a  more 
beautiful  and  durable  colour  than  that  which  dyers  obtain  from 
annotta  ;  fome  bad  madder,,  by  means  of  this  mordant,  afforded 
a  yellowifh  brown,  that  had  a  {hade  rather  agreeable. 

This  colour  is  capable  of  being  changed  into  a  poppy-coloured 
red,  which  may  vie  with  the  molt  beautiful  colours  of  this  hue 
obtained  from  brafil  wood  and  cochineal,  by  firft  forking  the 
fluff  in  a  folution  of  alum  and  common  fait,  and  boiling  it  a 
fecond  time  with  madder.  Mr.  Vogler  macerated  for  a  night 
three  drama  of  pot-alh  with  an  equal  quantity  of  common  mad¬ 
der  in  a  pound  of  water  ;  he  then  applied  a  boiling  heat,  and 
put  into  it  fome  thread  and  fome  cotton  ;  and  after  half  a  quar¬ 
ter  of  an  hour’s  boiling,  he  took  it  out,  rinfed  and  dried  it, 
then  foaked  it  in  a  folution  of  alum  and  common  fait ;  after 
which  he  paffed  it  through  a  folution  of  glue,  and  at  ’aft  dip¬ 
ped  it  in  a  madder  bath  ;  when  it  took  a  fall  red,  which  was 
very  tine.  But  if  to  the  preparation  of  madder  and  pot-alh 
annotta  be  added,  the  thread  and  cotton  take  in  this  bath  a  beau¬ 
tiful  orange  colour  ;  it  is  thus  that  the  dyers  in  many  places 
prepare  that  colour,  but  it  is  not  fo  durable  as  that  deferibed 
above.  When  inflead  of  pot-alh  roman  alum  is  employed,  a 
colour  is  obtained  which  is  at  firft  weak  though  more  lively 
than- with  the  pot-alh,  and  on  going  on  with  the  procefs  a  fine 
full  rtd  is  procured.  And  by  giving  a  weak  madder  colour 
to  thread  and  cotton  that  have  been  alumed,  by  afterwards 
foaking  them  in  a  folution  of  alum  and  fait,  impregnating  them 
with  glue,  and  dyeing  them  aTecond  time  in  a  madder  batlq 
they  take  a  beautiful  red,  which  is  very  lively.  The  red  of 
thread  and  cotton  coloured  by  two  madderings,  was  found  to 
be  very  much  weakened  by  the  nitric,  fulphuric,  and  muriatic 
acids  diluted  with  two  parts  of  water,  and  became  more  or 
kfs  pale  and  yellow.  The  afb'on  of  the  nitric  acid  was  the  molt 
powerful,  and  that  of  the  muriatic  the  wcaktfl  ;  this  laft  turned 
the  colour  brown.  The  vegetable  acids  have  a  much  weaker 
a,  ft  ion  ;  a  folutior.  of  alum  powerfully  diffoived  the  colour,  ren¬ 
dered  it  cleaver,  and  at  the  fame  time  brighter pot-alh  and 
lime  water  have  the  property  of  extracting  much  of  its  colour, 
and  changing  it  to  a  red  which  is  very  deep. 

It. is  found  that  galls  difpofe  thread  and  cotton  to  receive 
the  madder  colour  Mr.  Vegler's  preparation  for  galling  con- 
lifted  of  five  drams  of  black  galls,  kept  for  twenty-four  hours 
in  a  pound  of  water,  which  was  then  foiled  for  ten  minutes, 
and  fometimes  he  added  fix  drams  of  common  fal-t.  The  galled 
thread  and  cotton,  after  having  received  the  mordants  of  .dura 
and  fa’t,  took,  with  the  r; adder  a  perfectly  faturated  colour,  but 
which  was  of  a  dark  red.  Thread  and  cotton  fucceffively  im¬ 
pregnated  with  a  folntion  of  tin  and  glue,  fteeped  in  an  info- 
fion  of  cochineal  and  galls,  waded  and  dried,  and  after.vards 
impregnated  with  the  alum  and  fait  mordant,  and  l  ift  of  ail 
dyed  in  a  madder  bath,  received  an  uncommonly  beautiful 
colour,  which  was  very  bright  and  conliderably  durable.  'The 
mordant  of  alum  and  corrofive  miniate  of  mercury, id  that  of 
alum  and  fait,  gave  a  colour  of  a  loine  r.  h  u  deeper  call 

The  fame  gentleman  was  equally  iuccefst.il  when  inflead  of 
galls  he  ufed  fever.il  other  vegetable  aftringents,  fuch  as  the 
ground  bark  of  the  alder  and  oak,  the  powdered  'oaik  of  wal¬ 
nut-tree  root,  flowers  and  bark  of  pomegranate,  the  leaves, 
bark,  and  tops  of  the  fumach.  .Ht  made  many  experiments 
with  metallic  and  earthy  falts,  all  of  which,  except  the  alumi¬ 
nous  and  the  folution  of  tin,  appeared  to  him  to  be  but  l.ttle 
adapted  or  entirely  hurtful  in  the  dyeing  of  red.  The  principal 
refults  arc  the  following.  A  folution  of  nitrate  of  kad  employed 
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as  a  mordant,  produced  a  very  loaded  dirty  red,  inclining  to 
brown.  In  general,  folutions  of  lead  ufed  as  mordants  for 
thread  and  cotton,  difpofe  them  abundantly  to  receive  colours 
from  all  vegetable  colouring  fubftances,  but  they  have  always  a 
dark  and  dirty  appearance.  Thefe  mordants  may  be  employed 
for  brown  or  black  colours  ;  the  bad  brown  juft  mentioned  for 
inftance  will  change  to  a  perfed  brown  of  a  very  beautiful  {hade, 
if  palled  through  a  mordant  of  alum  and  fait,  and  boiled  a  fe- 
coud  time  with  madder.  A  very  fine  black,  by  galling  thread, 
and  cotton  impregnated  with  fait  of  lead,  and  then  putting 
them  into  a  folution  of  fulphate  of  copper,  and  boiling  them  in 
a  logwood  bath.  Cobalt  diffolved  in  the  nitro-mnriatic  acid 
produced  a  very  pleafant  colour,  nearly. refembrting  a,  very  fatu¬ 
rated  violet.  A  folution  of  fulphate  of  copper  gave  a  bad 
lilac,  and  verdegris.  diffolved  in  vinegar  produced  the  fame  ef¬ 
fect  ;  but  the  nitrate  of  copper  produced  a  much  more  beautiful 
and  faturated  colour. 

The  thread  and  cotton  that  has  received  the- mordant  of  ful¬ 
phate  of  copper  or  iron,  takes  in  the  madder  bath  a  dirty  dull 
violet  coloui.  Mr.  Vogler  having  added  the  alkaline  folution 
ofarfenic  juft  mentioned,  to  a  moderately. faturated  folution  of 
fulpliate  of  copper  or  iron,  produced  a  turbid  mixture  which 
effervefeed,  and  he  rendered  it  tranfparent  by  adding  fulphate 
of  iron.  Thread  and  cotton  impregnated  with  this  preparation 
received  a  beautiful  faturated  puce  colour  which  penetrated 
them  in  a  deep  manner.  But  the  nitrate  and  muriate  of  iron 
produced  a  better  effect  than  the  fulphate  and  acetite,  they  af¬ 
forded  a  beautiful  well  faturated  violet  colour.  The  alkaline 
folution  of  arfenic  mixed  with  earthy  and  metallic  falts  gene¬ 
rally  render  them  better  mordants  for  all  colours.  This  like- 
wife  renders  the  effedt  of  the  mordants  into  which  it  enters  more 
lafting,  fo  that  the  lfuff  impregnated  with  it  many  years  before, 
may  be  dyed  without  difadvautage,  a  cireunaftance  we  do  not 
remark  refpcdling  any  other  mordant,. excepting  a  folution  of 
tin.  Sulphate.of  zinc  afforded  a  weaker  violet  than  fulphate  of 
copper.  Sulphate  of  lime  and  calcareous  nitrate  produced  no 
effect.  Sulphate  of  manganefe  di (covered  fome  though  but  little 
adion.  Mr.  Vogler  remarks,  that  it  is  neceffary  always  to  rinfe 
the  cotton  and  thread  when  they  come  out  of  a  mordant;  if  this 
precaution  be  negleded,  a  weak  colour  only  is  frequently  ob¬ 
tained,  where  a  itrong  one  was  expected,  becauie  the  particles 
of  the  mordant  difperfed  through  the  bath  combine  with  the 
colouring  particles  and  are  precipitated  with  them  ;  this  pre¬ 
caution  is  efpecially  neceffary  when  we  dye  with  fubftances  in 
which  the  colouring  matter  is  not  in  a  large  proportion. 

The  madder  bath  is  prepared  in  diffa ent  wavs  by  Mr.  Vo¬ 
gler.  He  put  three  drams  of  madder  into  from  iixteen  to  eigh¬ 
teen  ounces  of  water  ;  he  macerated  it  for  twenty  four  hours, 
then  boiled  it  for  a  quarter  of  an  hour,  introduced  the  thread 
and  cotton,  and  boiled  them  for  half  a  quarter  of  an  hour;  he 
afterwaids  wafhed  them  in  two  or  three  waters,  and  then  dried 
them  in  the  {hade  ;  he  remarks  that  by  long  boiling  the  colour 
of  tile fluff  is  taken  away  andentirely  deltroyed.  If  frelh  urine 
be  fubltituted  for  water,  it  affords  more  lafting  colours;  but  iu 
fummer  it  is  liable  to  become  putrid  foon,  fo  as  to  render  the 
infufion  incapable  of  giving  the  dye.  A  dram  of  (heep’s  dung  or 
album  grecum  produced  the  lame  effedl  as  the  uripe  ;  and  three 
drams  of  muriate  of  foda,  or  one  dram  of  ammoniacal  muriate, 
produced  a  fuller  but  lefs  bright  colour.  Sulphate  of  pot-afti 
and  nitre  had  no  effect  whatever.  Three  drams  of  white  fugar 
afforded  a  more  beautiful  and  faturated  colour  ;  on  four  drams 
of  long  ptpper  being  added,  it  was  found  to  have  become  more 
capable  of  refilling  the  nitric  acid.  A  dram  or  a  dram  and  a  half 
of  {larch  or  gum  arabic  thrown  into  the  bath  juft  as  it  begins  to 
boil,  and  before  the  cotton  is  put  in,  gives  a  finer  and  more  fa¬ 
turated  colour  ;  one  dram  of  fenugreek  feed  produced  very 
nearly  the  fame  efiedl.  If  iu  the  beginning  of  the  digellion 
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four- drams  of  Spanifli  pepper  be  added,  colours  are  obtained 
from  the  liq\ior,  which  are  more  durable  than  the  preceding, 
efpecially  if  three  drams  of  common  fait  be  afterwards  added. 
If  from  one  ounce  to  one  ounce  and  a  half  of  glue  in  the  Hate 
or  jelly  be  thrown  into  the  liquor  as  the  ebullition  commences, 
it  affords  a  particularly  beautiful  full  colour,  and  the  addition 
of  three  drains  of  common  fait  not  only  renders  the  colour  more 
Hading,  but  preferves  the  infufion  from  running  into  the  putrid 
ftate.  But  the  mod  beautiful  colour  of  all  is  obtained  by 
mixing  four  drams  of  ox  gall  with  the  decoftioa  :  at  the  fame 
time,  however,  it  muft  he  obferved,  that  this  colour  is  more  -ea¬ 
sily  deflroyed  than  any  other  by  the  nitric  acid. 

ft  is  eafy  to  preferve  all  the  madder  baths,  except  thofe  pre¬ 
pared  with  urine,  glue,  and  animal  dung,  for  along  time  with¬ 
out  lofing  their  power.  Mr.  Vogler  kept  fome  till  they  became 
mouldy  and  fcetid,  and  yet  they  dyed  very  well  :  nay  he  ob- 
ferves  that  they  produced  more  durable  colours,  or  at  lead; 
colours  which  refilled  the  adlion  of  the  nitric  acid  in  a  more 
powerful  manner.  But  on  putting  from  thirty-fix  to  forty" 
grains  of  cryttals  of  tartar  into  the  bath,  juft  as  the  linen  was 
thrown  in,  the  colour  produced  was  found  capable  of  refilling 
the  nitric  acid.  The  fulphuric,  nitric,  and  muriatic  acids,  in 
very  fmall  quantity,  produced  the  fame  effedl  ;  in  too  large  a 
quantity  they  weakened  the  colour  and  rendered  it  pale.  One 
dram  and  a  half  of  powdered  alum  made  the  colour  finer,  but 
not  more  durable  ;  twenty-four  drams  of  corrofive  muriate  of 
■mercury  rendered  it  more  obfcure,  but  more  permanent.  White 
arfenic  employed  in  different  proportions  never  occafioned  the 
leaft  change,  though  dyers  frequently  ufe  it  as  well  as  orpi- 
ment,  with  a  view  of  making  the  colour  have  more  durability. 
In  the  experiments  of  Mr.  Vogler,  cotton  always  took  the  co¬ 
lour  better  than  thread  ;  the  difference,  however,  was  not  very- 
great,  when  he  employed  linen  or  hempen  cloth  that  had  been 
a  little  worn,  and  that  had  become  foft  to  the  touch,  and  when 
its  texture  was  loofe  and  the  thread  twilled  only'  in  a  flight 
■degree. 

'The -following  procefs  employed  at  Rouen,  for  dyeing  cotton 
red,  has  been  defcribed  by  Mr.  le  Pileur  d’Apligny.  The 
cotton  muft  be  fcoured,  galled  with  one  part  of  galls  to  four  of 
the  cotton,  after  which  it  muft  be  alumed  with  four  ounces  of 
Toman  alum  to  one  pound  of  cotton,  and  an  equal  weight  of 
water  ;  to  the  folution  of  alum,  one  twentieth  part  of  a  folution 
of  foda,  confilling  *of  half  a  pound  of  foda  to  a  quart  of  water, 
is  to  be  added.  But  fome  ufe  only  half  the  quantity  of  foda, 
and  one  fixth  lefs  of  water,  which  they  replace  by  a  folution 
of  tartar  and  arfenic.  Mr.  le  Pileur  d’Apligny  thinks  thefe 
laft  ingredients  counteract  each  ocher.  It  has  been  feen  by  the 
experiments  of  Mr.  Vogler,  that  tartar  ufed  with  the  mordant 
weakens  the  colour,  and  that  arfenic  only  proved  ufeful  when 
combined  with  an  alkali.  Other  dyers  add  acetite  of  lead,  or 
faccharum  faturni,  or  muriate  of  tin  ;  but  d’Apligny  recom. 
mends  the  addition  of  fome  vinegar  to  the  acetite  of  lead,  in 
order  to  prevent  the  precipitation  which  is  formed,  when  it  is 
diffolved  in  water.  After  the  cotton  is  taken  out  of  the  mor¬ 
dant,  it  is  (lightly  wrung  with  the  pin.  and  dried  ;  the  colour 
is  more  beautiful  as  the  drying  is  flow.  They  generally  dye  only 
twenty  pounds  of  cotton  at  a  time  ;  it  is  better  to  dye  even  only 
ten,  becaufe  when  too  great  a  number  of  hanks  are  wrought 
in  the  copper,  it  is  much  more  difficult  to  dye  them  in  an  equal 
manner.  But  a  copper  in  which  ten  pounds  of  cotton  are  to 
be  dyed,  (hould  hold  about  two  hundred  and  forty  quarts  of 
water,  which  muft  be  heated  ;  when  almoft  too  hot  for  the 
hand,  fix  pounds  and  a  quarter  of  good  Dutch  grape  madder 
are  to  be  added,  and  carefully  difperfea  through  the  bath. 
When  it  is  well  mixed  with  it,  the  cotton,  which  has  been  pre- 
vioufly  put  upon  the  (licks  and  placed  on  the  edge  of  the  copper, 
is  to  be  immerfed  hank  by  hank.  All  the  cotton  being  put  into 


the  bath,  it  is  to  be  worked,  the  hanks  on  each  of  the  (He  k 
being  turned  for  three  quarters  of  au  hour,  and  the  bath  k  e  p 
conilantly  at  the  lame  degree  of  heat  without  boiling.  At  th 
expiration  of  this  time,  the  cotton  is  taken  out  and  placed  on 
the  edges  of  the  copper,  a  pint  of  the  above  ley  of  foda  is  to 
be  added  to  the  bath  ;  the  cotton  is  then  to  be  returned  into  the 
bath,  and  boiled  from  twelve  to  fifteen  minutes;  it  is  then  to  be 
taken  out  and  left  to  drain,  wrung,  waffied  in  a  dream  of 
water,  and  again  wrung  on  the  pin.  Two  days  afterwards, 
the  cotton  receives  a  fecond  maddering  in  the  proportion  of 
eight  ounces  to  the  pound,  and  is  worked  about  as  in  the  firft 
maddering,  with  this  difference,  that  no  ley  is  added,  and  that 
well  water  is  employed  for  the  bath  :  this  maddering  being 
finifhed,  the  cotton  is  left  to  cool,  waffied,  wrung,  and  dried 
afterwards.  -  * 

It  is  not  thought  by  d’Apligny  that  this  method  of  dyeing 
by  two  baths  is  a  good  one,  becaufe  it  requires  more  time  and 
fuel,  and  becaufe  the  fecond  maddering  cannot  furnifh  much 
dye,  the  falts  of  the  mordant  having  been  exhaufted  by  the 
firft-  He  propofed  another  method,  in  which  he  fays  feveral 
dyers  have  already  lucceeded  ;  it  confifts  in  aluming  the  cotton 
twice,  and  then  dyeing  it  by  one  bath  only.  And  in  order  to 
render  this  red  more  lively,  a  quantity  of  warm  water,  fufficient 
to  moiften  the  cotton,  is  put  into  a  caldron  or  vat,  into  which 
about  a  pint  of  the  ley  is  to  be  poured  ;  the  cotton  is  to  be  foak- 
ed  in  this  bath,  pound  by  pound,  left  there  for  a  moment,  taken 
out,  wrung,  and  dried.  According  to  the  fame  writer,  this 
operation  is  ufelefs,  for  as  the  red  cotton  is  intended  for  making 
duffs,  from  whence  it  is  neceffary  to  feparate  the  preparation 
when  they  are  to  be  wrought,  the  colour  of  the  cotton  is  at  the 
fame  time  rendered  more  lively,  becaufe  it  is  palled  through 
warm  water  rendered  more  adlive  by  the  addition  of  a  little 
ley.  When  the  Huffs  are  taken  out  of  this  water,  they  are 
waffied  in  a  dream,  and  fpread  upon  the  grafs,  where  the  red 
brightens  more  than  it  would  do  by  any  other  method  of  pro¬ 
ceeding. 

But  the  Adrianople  red  poffeffes  a  degree  of  brightnefs  which 
it  is  difficult  to  approach  by  any  of  the  proceffes  hitherto  menti¬ 
oned  ;  it  has  likewife  the  property  of  redding  much  more  power¬ 
fully  the  a<flion  of  different  readlives,  fuch  as  alkalis,  alum,  foap, 
and  acids.  Mr.  Vogler  confeffes  that  by  his  numerous  proceffes, 
he  has  not  been  able  to  obtain  a  red  of  a  degree  of  permanency- 
equal  to  that  of  the  Adrianople  red,  though  he  has  much  ex¬ 
celled  in  this  refpedl  the  falfe  Adrianople  reds  ufed  for  Siamefe 
and'  other  red  (luffs.  It  is  neceffary  to  remark,  that  foap  fuds 
weaken  and  deftroy  the  moft  durable  madder  colours,  even 
that  of  the  Adrianople  cotton  ;  hence  it  appears,  that  we 
ought  as  much  as  poffible  to  be  (paring  in  the  ufe  of  foap  in 
the  waffiing  §f  thread  and  cotton  of  this  colour  :  the  only 
difference  between  the  true  and  falfe  Adrianople  red,  is  this, 
that  the  one  refills  thefe  influences  much  longer  than  the  other. 
Aqua  fortis,  or  dilute  nitric  acid,  is,  according  to  Mr.  Vogler, 
the  bed  and  moft  expeditious  teft  for  difiinguiffiing  the  true 
Adrianople  red  from  the  falfe.  If  we  immerfe  a  thread  of  the 
latter  dye  in  it,  it  foon  becomes  pale,  and  in  lefs  than  a  quarter 
of  an  hour  white  ;  while  the  true  Adrianople  red  will  remain  itt 
it  for  an  hour  without  any  alteration,  and  indeed  never  entirely 
Jofes  its  colour,  which  acquires  an  orange  hue  or  call. 

The  abbe  Mazeas  has  publiffied  fome  experiments  which 
throw  confiderable  light  on  this  kind  of  dye  ;  but  the  procefs 
recommended  has  not  completely  fucceeded.  The  following 
is  the  method  which  Mr.  Henry  has  recommended,  in  a  very 
ingenious  paper  on  dyeing. 

Of  the  Procefs  for  dyeing  Adrianople  or  Turkey  Red. — It  is 
proper,  he  obferves,  that  all  the  wooden  veffels  employed  ffiould 
be  made  of  deal,  or  of  fome  white  wood,  free  from  aftringent 
matter  ;  and  that  the  moft  convenient  quantity  for  operating 
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on,  In  proportion  to  the  Ingredients  ufed  in  the  feveral  opera- 
tions,  is  iixty-fix  pounds  of  cotton.  From  fixty  pounds  oi  Ali- 
cant  barilla,  a  ley  is  drawn,  by  means  of  foft  water,  amount¬ 
ing  to  iixty  gallons — and  then,  by  the  pouring  on  of  frdh 
water,  a  fecond  ley  is  formed,  meafuring  forty  gallons — after 
this,  a  third  ley  is  alfo  extracted  from  the  fame  barilla,  the 
quantity  of  which  Ibould  be  about  lifty-tvvo  gallons.  A  liquor 
is  alfo  prepared,  confiding  of  four  gallons  of  (beeps’  dung, 
colle&ed,  after  it  has  been  excreted  from  the  animal,  and  be¬ 
fore  it  has  been  expofed  to  rain,  diflblved  in  twenty  gallons  of 
water,  and  drained  through  a  hair  fieve,  to  feparate  from  it  the 
groffer  parts.  Having  taken  thefe  preparatory  mtafures,  the 
different  operations  may  be  begun. 

I (l  Operation.  This  conlids  in  adding  nine  pounds  of  Galli- 
poly  oil  to  eight  gallons  of  the  iecond  barilla  liquor  ;  this 
forms  a  kind  of  foap,  to  which  are  to  be  added  twenty-four 
gallons  of  the  fir  ft.  barilla  liquor,  twelve  gallons  of  the  dung 
liquor,  and  forty-eight  gallons  of  foft  water.  Into  this  liquor, 
when  nearly  of  a  fealding  heat,  the  cotton  is  to  be  put  ;  room 
being  made  for  it  by  taking  out  about  twenty  gallons  of  the 
liquor,  which  is  to  be  gradually  returned  into  the  pan,  in  pro¬ 
portion  to  the  wade  by  evaporation  :  and  the  whole  is  to  be  kept 
boiling,  during  five  hours.  After  which  the  cotton  is  taken 
out  of  the  pan,  fufpended  over  it  to  drain,  and  then  well 
wrung,  walked  in  clear  water,  and  hung  on  fmooth  poles  to 
dry,  either  in  the  open  air  or  in  a  dove  ;  but  the  former  is  to 
be  preferred,  if  the  weather  be  fair.  The  liquor  when  wrung 
out  of  the  cotton  is  to  be  preferved,  together  with  the 
remainder  in  the  pan,  for  a  future  operation  ;  and,  at  this 
time,  fixteen  gallons  of  foft  water  are  to  be  added  to  the  dung 
liquor. 

id  Operation.  It  confids  in  pouring  three  pounds  and  a  half 
of  Gallipoli  oil  into  a  bucket,  containing  four  gallons  of  the 
fecond  barilla  liquor,  and  adding  this  mixture  to  fix  gallons  of 
the  fird  barilla  liquor,  and  four  gallons  of  dung  liquor.  Of  this 
compofition  two  or  three  gallons  are  to  be  put  into  a  tub,  and 
in  it  about  a  pound  and  a  quarter  of  the  cotton  is  to  be  well 
foalced,  and  afterwards  wrung,  but  not  too  clofely,  over  a 
tub  kept  for  that  purpofe.  A  fimilar  portion  of  cotton  is 
then  to  he  treated  in  the  fame  way  ;  and  fo  on,  till  the  whole 
has  paffed  through  the  mixture  ;  adding  about  a  pint  or  three 
lialf  pints  of  liquor,  on  the  immerfion  of  every  frefh  parcel  of 
cotton.  The  cotton  is  then  to  be  thoroughly  dried,  which  it 
mud  alfo  be  after  the  fubfequent  operations  ;  and  thefe  are  to 
be  conduced  in  the  fame  manner,  with  refpe&to  the  manipula¬ 
tions,  as  in  the  prefen t  one. 

3 d  Operation.  In  this  operation  the  liquor  which  had  been 
wrung  out  of  the  cotton,  is  to  he  poured  back  into  the  tub  in 
which  the  foaking  has  been  performed  :  and  to  this  are  to  be 
added  of  Gallipoli  oil  three  pounds  and  half,  and  of  the  Iecond 
barilla  dung,  and  fird  barilla  liquors,  four  gallons  each.  After 
this  operation  the  dung  liquor  is  to  be  drengthened  by  the 
addition  of  about  two  handfuls  of  fheeps’  dung,  diluted  with  a 
little  water. 

4 th  Operation.  This  is  fimilar  to  the  third.  The  liquor 
which  remains  is  to  be  fet  afide,  for  thepuipofeof  mixing  with 
the  refiduary  liquor,  after  the  eighth  operation  ;  to  be  ufed 
for  other  cotton,  in  any  fubfequent  procefs. 

7 th  Operation.  In  this  the  dung  liquor  is  omitted,  and  the 
mixture  employed  in  the  three  following  operations  is  called 
the  white  liquor,  to  didinguifh  it  from  that  ufed  in  the  three 
preceding  parts  of  the  procefs,  which,  from  the  colour  imparted 
by  the  dung,  is  named  the  green  liquor. 

6 th  Operation.  The  fame  quantity  of  oil,  as  before,  is  to 
be  mixed  in  a  bucket  with  four  gallons  of  the  fecond  barilla 
liquor  ;  and  poured  into  a  tub,  where  are  to  be  added  to  it, 
three  gallons  more  of  the  fame  liquor,  and  four  gallons  of  the 
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firft  barilla  ley.  About  four  galUlU  of  this  liquor  remain  after 
the  wringing,  and  thefe  are  to  be  added  in  this  operation  to 
the  fame  quantity  of  oil,  full  mixed  with  four  gallons  of  the 
fecond  ley,  and  then  with  two  gallons  (more  or  lefs,  in  pro¬ 
portion  to  the  quantity  of  white  liquor  remaining  after  the- 
preceding  operation)  of  the  fame  ley,  and  four  gallons  of  the 
firfl. 

7 th  Operation.  In  this  the  quantities  of  all  the  ingredient* 
are  the  fame  as  in  the  fixth.  The  reiiduum  ot  the  white  li¬ 
quor,  after  the  three  laft  operations,  will  be  about  eight  gal¬ 
lons,  and  is  to  be  preferved  to  be  ufed  in  the  fourteenth  ope¬ 
ration. 

8 th  Operation.  It  confifts  in  heating  the  third  barilla  liquor, 
amounting  to  fifty-two  gallons,  to  about  the  warmth  of  new 
milk  ;  removing  it,  when  thus  warmed,  from  the  copper  to  a 
tub,  immerfnig  the  whole  of  the  cotton  therein,  and  fullering  it 
to  remain  for  twelve  hours,  or  longer.  It  is  then  to  be  taken 
out,  and  laid  on  a  cloth  fpread  on  four  or  five  Hicks,  placed 
acrofs  a  large  tub,  into  which  the  liquor  drains  as  it  ru  is  from 
the  cotton.  The  cotton  is  then  to  be  well  wrung,  and  after¬ 
wards  thoroughly  vvalhed,  that  no  loofe  oil  may  remain,  which, 
would  be  injurious  to  the  next  operation.  The  wringing  tub 
and  peg  are  now  to  be  well  waflied,  and  a  frefh  fet  of  poles 
ufed  ;  for  if  any  oil  were  to  come  into  contav&  with  the  cotton 
in  the  next  parts  of  the  procefs,  it  would  receive  a  blackilh  tinge 
in  the  dyeing. 

9 th  Operation.  This  is  the  galling.  Sixteen  pounds  of  galls, 
or  if  the  blue  galls  be  ufed,  a  fomewhat  fmaller  portion,  arc  put 
into  twenty-four  gallons  ot  water,  nearly  boiling.  The  liquor 
is  then  brought  to  boil,  and  the  ebullition  continued  for  fifteen 
minutes.  But  as  foon  as  the  boiling  commences,  the  fire 
fhould  be  withdrawn  ;  as  the  heat  already  received  will  keep  it 
up  for  a  fufficient  time,  and  the  galls  will  not  fettle  if  it  be  toc» 
violent.  The  liquor  is  to  be  carried  to  the  wringing  tub,  in 
the  quantity  of  three  or  four  gallons  at  a  time,  according  as  it 
is  foaked  up  by  the  cottou,  till  one  half  of  it  has  been  thus  em¬ 
ployed.  And  the  cotton  is  to  be  worked  in  it  as  hot  as  poffible, 
by  means  of  a  ftick  palfed  through  the  Ikains.  After  this,  it  is 
to  be  dried,  either  wholly  or  in  part,  in  the  open  air.  If  it  can¬ 
not  be  thus  completed,  for  rain  would  in  this  Hate,  and  efpeci- 
ally  as  the  cotton  approaches  to  drynefs,  be  highly  prejudicial, 
the  drying  mull  be  iinifhed  in  a  Hove.  The  liquor  which  has 
been  wrung  out  is  to  be  added  to  the  remaining  half  in  the 
copper. 

ic th  Operation.  The  remaining  decoftion  of  galls  is  to  be 
heated,  the  thick  fediment  at  the  bottom  being  previoufly 
feparaied  by  a  hair  fieve,  and  the  cotton  again  treated  as  in  the 
ninth  operation. 

1  i/Ij  Operation.  This  is  the  aluming  of  the  cotton.  Thirty 
pounds  of  Roman  alum,  finely  powdered,  are  put  into  fixteen 
gallons  of  water,  gradually  heated,  and  continually  llirred.  As 
foon  as  it  becomes  fo  hot  that  the  operator  can  eafily  bear  Iris 
hand  in  it,  the  fire  is  to  be  removed.  .Six  gallons  of  the  firfl 
barilla  liquor  are  then  to  be  added  by  degrees,  and  the  whole 
agitated  till  the  folution  is  complete.  The  cottou  .  is  to  be 
placed  in  the  wringing  tub,  about  three  gallons  poured  on  it, 
and,  in  proportion  as  the  folution  is  foaked  up,  more  is  to  be 
added,  till  about  one  half  of  it  is  employed.  The  cotton  hav¬ 
ing  been  thoroughly  worked  in  the  alum  liquor,  is  to  be  well 
wrung  and  dried,  and  the  portion  which  is  wrung  out  is  to  be 
returned  to  the  remainder  in  the  pan. 

1  zth  Operation.  In  this  the  above  liquor  is  ufed,  and  the  opera¬ 
tion  is  performed  exactly  in  the  fame  manner  as  the  eleventh. 
After  which  the  dried  cotton  is  to  be  well  walhed,  by  handfuls, 
in  running  water,  the  workman  holding  in  raeh  hand  about 
twenty  ounces  of  cotton  for  two  minutes.  Each  portion  is 
then  wrung  uad  feparated,  wafhed  and  wiung  •‘'■gain,  and  laid 
K  k 
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upon  a  coarfe  cloth.  The  whole  is  then  carried  up  from  the 
river,  wrung  a  third  time,  and  hung  to  dry.  The  cotton  will 
now  be  ready  for  the  following  operation,  in  which  the  colouring 
fubftance  is  applied  to  the  cotton. 

I  Xih  Operation.  The  cotton  is  firft  divided  into  four  equal 
parts,  each  of  which  is  to  be  dyed  feparately ;  and  thefe  are 
fubdivided  into  fkains  or  parcels  of  about  a  pound  and  quarter 
each.  The  copper  pan  is  then  to  be  filled  with  water,  within 
about  fix  inches  of  the  top  ;  and  twenty-fix  pounds  of  Smyrna, 
or  rather  of  Cyprus  madder,  added  to  it.  As  foon  as  the 
water  becomes  milk  warm,  fourteen  pounds  of  flreeps*  blood, 
as  frefh  as  it  can  be  procured,  are  to  be  tlirred  into  it.  When 
the  liquor  is  fo  warm  that  the  workman  can  juft  bear  his  hand 
in  it,  one  fourth  part  of  the  cotton  is  to  be  put  into  it,  fuf- 
pended  on  flicks,  by  means  of  which  it  is  moved  backwards 
and  forwards  in  the  pan  every  five*  minutes  ;  and  the  fkains  are 
to  be  inverted  every  ten  minutes,  fo  that  they  may  receive  the 
dye  equally  in  every  part.  This  bufiueis  is  continued  for  about 
fifty  minutes.  The  cotton  is  then  hung  on  fi.ve  fticks  only, 
and  fo  fufpended  by  firings  as  to  be  wholly  immerfed  in  the  li¬ 
quor,  which  rs  now  made  to  boil,  and  continued  boiling  for 
forty-five  or  fifty  minutes.  A  white  froth,  which  about  this 
time  appears  on  the  fur  face,  is  a  fign  that  the  madder  is  ex- 
haufted  of  its  colouring  matter,  and  that  the  cotton  can  receive 

benefit,  though  it  will  get  no  injury  from  continuing  longer 
in  the  liquor.  It  is  then  to  be  withdrawn,  carried  to  be  well 
walked  in  the  river  or  wafh-wheel,  and  then  wrung  and  dried. 
The  other  three-fourths  of  the  cotton  are  then  to  be  fuecef- 
fively  dyed' in  the  lame  manner,  frefn  ingredients  being  ufedfor 
each,  parcel. 

14 th  Operation.  This  is  represented  as  highly  elfential  to  the 
fuccefs  of  the  prbeefs.  Should  it  be  omitted,  the  colour,  it  is 
faid,  would  not  only  be  fo  unfixed  as  to  lofe  much  in  the  fubfe- 
quent  operation,  but  would  hkewife  require  more  time  for  the 
enlivening.  About  eight  gallons  of  the  white  liquor,  which 
remained  after  the  feventh  operation,  and  were  directed  to  be 
referved,  are  now  to  be  mixed  with  four  gallons  of  the  firft 
barilla  ley.  Two  gallons  of  this  mixture  being  put  into  the 
wringing  tub,  the  whole  of  the  cotton  is  to  be  w  a  fired  in  it, 
adding  more  liquor  in  proportion  as  it  is  foaked  up  by  the  cot¬ 
ton,  which  is  afterwaids  tube  wrung  and  dried. 

15T  Operation.  This  is  that  of  enlivening  or  reviving  the 
colour.  The  copper  pan  being  about  half  filled  with  water, 
twenty-eight  or  thirty  gallons  of  the  liquor  remaining  after  the 
firft  operation  are  to  be  added,  To  that  the  liquor  may  reach  to 
within  fix  inches  of  the  top.  When  the  liquor  is  nearly  boiling, 
the  cotton  is  to  be  putin  ;  being  previoufly  formed  into  parcels 
of  about  two  pounds  and  a  half  each  ;  nearly  four  ounces  being 
kept  kparcie  for  the  purpofe  defc-ribed  below.  •  The  cotton  is 
to  be  well  pveffed  down  in  the  pan,  and  confined  by  fticks. 
The  pan  is  covered  with  a  wooden  lid,  having  a  fmall  hole, 
through  which  the  fmall  portion  of  cotton  referved  for  that  in¬ 
tention  may  be  occalionally  withdrawn,  in  order  to  obferve  the 
progrefs  of  the  operation.  This-  hole  has  a  moveable  cover. 
The  lid  is  then  to  be  fecurea  by  a  ftrong  crofs  of  wood,  with  a 
ftraight  piece  over  it,  and  the  fides  made  clofe,  fo  as  to  confine 
the  vapour,  by  laying  round  the  edges. of  the  lid  a  quantity  of 
damp  linen  cloth.  The  fire  is  then  to  be  rai-fed,  fo  as  to  make 
the  liquor  boil,  and  the  boiling  is  to  be  continued  for  nine 
hours.  The  procefs  is  finifiied  by  taking  the  cotton  out  of  the 
liquor,  wringing  and  drying  it.  But  the  drying  is  never  to 
be  performed  either  in  a  itove  or  in  ftrong  fun-fhine.  The 
colour  wiH  be  rnoft  brilliant  if  the  cotton  be  dried  in  the  (hade, 
with  a  free  accefs  ex  air. 

A  procefs  very  nearly  refembi'ing  the  above,  is  employed  by 
Mr.  Clere  in  a  manufactory  at  Vandreuil,  in  France,  by  which 
cotton  may  be  dyed  of  a  beautiful  and  durable  red  colour. 


This  procefs  is  fully  deferibed  by  Mr.  Berthollet  in  his.  Elements 
of  the  Art  of  Dyeing. 

This  laft  gentleman  is  in  the  habit  of  giving  the  cottons  a  dip- 
after  they  have  become  quite  dry  ;  he  makes  a  folution  of  tin 
in  aqua  fortis,  taking  for  a  hundred  pounds  of  cotton  three  or 
four  pounds  of  aqua  fortis  at  twenty- fix  degrees  ;  to  which  he 
adds  an  ounce  of  fal  ammoniac  for  each  pound,  and  then  dif- 
folves  in  it  fix  ounces  of  fine  tin  in  grains  ;  he  adds  to  the  bath 
a  pound  and  a  half  of  mineral  cryftal,  and  then  dilutes  the 
mixture  with  eight  buckets  of  water,  and  dips  the  cotton  ;  it 
is  then  wafired.  This  dip,  he  fays,  gives  the  cotton  a  very 
fine  fire, 

Mr.  Henry  feems  to  think  that  an  animal  acid  is  fupplied  to  the 
cotton,  in  the  procefs  for  dyeing  the.  Adrianople  red  ;  and  that 
the  attradlion  between  the  cotton  and  acid  being  ftrong,  and 
that  between  the  latter  and  the  earth  of  alum  being  likewife 
powerful,  fuch  an  union  is  effedled  as  affifts  in  rendering  the 
material  capable  of  attracting  and  retaining  the  colouring-  mat¬ 
ter,  in  as  forcible  and  permanent  a  manner  as  can  be  done 
either  by  wool  or  filk.  The  ufe  of  the  galls  alfo  in  this  and' 
other  proceffes  feems  intended  to  promote  a  ftmilar  purpofe.. 
Cotton  either  unbleached,  or  which  has  undergone  no  procefs. 
but  that  of  bleaching,  when  immerfed  in  a  folution  of  alum, 
produces  no  change  in  the  appearance  of  the  folution  ;  but- 
cotton  previoufly  lteeped  in  an  infufion  or  decodtion  of  galls,, 
foon  renders  the  liquor  turbid,  occafioning  a  precipitation  of- 
the  earth  of  alum  on  the  cotton.  The  imperfetl  foap  alfo, 
formed  by  the  union  of  the  alkali  and  oik  when  mixed  with  the- 
alum,  wall  both  deeompofe  that  fait,  and  be  kielf  decompounded,, 
and  a  foap  of  a  different  nature  will  refult  from  the  union  of  the* 
oil  with  the  earth  of  alum.  It  is  probable  alfo  that  the  blood 
which  is  employed  with  the  madder,  may  fupply  both  animal 
falts  and  a  glutinous  mutter  to  the  cotton. 

The  experiments  of  Mr.  Gren  throw  confidergble  light  on 
the  theory  of  the  A  drianople  red.  He  took  two  ounces  of  fpun 
cotton,  on  which  he  poured  frefh  oil,  and  left  it  to  foak  for 
fifteen  days,  taking  care  to  work  the  cotton  well  with  it  from 
time  to  time  ;  he  then  fqueezed  out  the  oil  as  much  as  pofiible, 
and  put  the  cotton  into  a  boiling  folution  of  barilla.  After  - 
boiling  it  for  half  an  hour,  he  poured  out  the  ley,  which  had  a 
milky  appearance,  and  fupplied  its  place  with  frefh  urine,  in 
which  he  boiled  the  cotton  a  quarter  of  an  hour;  but  he  has-, 
afeertained  that  water  may  be  fubftituted  far  the  urine.  He 
mads  adecodlion  with  half  an  ounce  of  alum  and  two  drachms  of 
fumach,  and  put  the  cotton,  which  had  been  well  wafhed,  into  it  - 
while  boiling  hot,  and  kept  up  the  ebullition  for  an  hour:  after 
which  he  let  it  cool,  and  kept  the  cotton  in  it  twelve  hours  ; 
when  taken  out  of  this  bath,  it  was  dried  in  the  {hade,  wafhed-' 
in  cold,  water,  and  dyed  with  a  decodlion  of  half  an  ounce  of 
madder  :  he  chofe  whole  roots  of  madder  the  mod  {lender  he 
could  find,  cut-  them  into  fmall  pieces,  ar.d  pounded  them. 
He  left  the  cotton  to  grow  cold  in  the  bath.  When  wafhed, 
it  fhewed  a  very  fine  colour,,  which  differed  from  the  true  Tur¬ 
key  red  cotton  only  in  luftre,  which  it  did  not  poffefs  in  fo  - 
high  a  degree,  but  it  fuftained  the  fame-proofs.  Thus  it  retained 
its  colour  after  being  wafhed  in  boiling  water ;  the  biightnefs- 
of  the  colour  was  increafed  by  walking  in  a  cold  ley  of  afhes 
vinegar  did  not  change  it ;  expofure  to  the  fun  and  air  for  three- 
weeks  produced  no  fenfible  alteration  in  its  colour.  Ground . 
madder  of  a  middling  quality  prod  reed,- under  ftmilar  treatment,:, 
a  dirty  brown  colour  without  any  brightnefs  ;  but  Zealand 
madder  of  a  good  quality  produced  a  colour  ftmilar  to  the  for-. 
mer.  And  the  addition  of  fixed  alkali,  even  in  fmall  quantity 
to  the  decocftion,  produced  a  deeper  colour.  The  addition  of 
folution  of  tin  gave  the  colour  a -more  pleafing  hue.  He  only 
obtained  a  bad  colour,  which  fimple  wafhing  difeharged,  when 
be  ufsd  pure  or  cauftie  pot-afh  inti  tad  of  foda ;  but  carfconaia,- 
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of  pot-a/h  fucceeaed  as  well  as  foda,  when  care  was  taken  to 
fqueeze  out  the  oil  from  the  cotton  previous  to  its  being  put 
into  the  folution  of  the  fait ;  if  the  oil  was  not  fqueezed  out,  the 
colour  was  but  indifferent  :  whence  he  infers,  that  the  alkali 
ought  not  to  be  fo  cauftic  as  to  deprive  the  cotton  entirely  of 
the  oil,  w'hile,  at  the  fame  time,  it  ought  to  poffefs  fufficient 
activity  not  to  allow  it  to  retain  too  much.  To  produce 
this  red  colour  in  perfection,  the  bell  kind  of  madder  mull 
be  ufed. 

Mr.  Berthollet  has  found  that  the  acetite  of  alumine  formed 
by  the  mixture  of  alum,  and  the  acetite  of  lead  or  fait  of  faturn, 
as  already  explained,  was  a  better  mordant  than  alum  for  fixing 
the  colour  of  madder,  and  that  it  was  Hill  more  efficacious  when 
it  contained  an  excefs  of  acid.  Alum  faturated  with  pot-affi 
to  fuch  a  degree  as  to  afford  a  flight  fediment,  was  alfo  a  much 
rbore  efficacious  mordant  than  common  alum,  probably  for  the 
fame  reafon.  Solution  of  arfenic  in  pot-alh  produced  a  fimilar 
effeCt,  and  even  feemed  to  be  fuperior  in  fome  degree.  Galling 
renders  the  colour  more  fixed,  and  appears  to  darken  it  a  little  ^ 
yet  galling  is  employed  in  the  Adrianople  procefs.  Galls  can¬ 
not  be  mixed  with  madder,  becaufe  they  prevent  the  extraction 
of  its  colouring  part.  Mr.  Berthollet  begins  his  proceffes  by 
galling,  after  having  leyed  the  cotton.  Leying  renders  the 
cotton  more  difpofed  to  become  faturated  with  colour.  Muci¬ 
lages  and  gums  render  the  colour  more  fixed,  and  glue  is  parti¬ 
cular  in  producing  this  effeCt :  it  combines  with  the  alumine 
and  the  cotton,  and  thus  imparts  to  the  cotton  the  property  of 
animal  fubffances.  Complete  exficcation  between  each  of  the 
proceffes  is  very  ufeful,  but  fheuld  not  be  too  rapid.  When 
the  water  is  expelled,  its  attraction  no  longer  oppofes  the  com¬ 
bination  or  decompoiition  of  the  mordant  to  which  it  proved 
an  obllacle.  Long  maceration  and  long  continued  boilings 
with  the  mordant  feem  to  be  ufelefs  ;  it  is  fufficient  that  the 
cotton  be  well  impregnated  with  tire  mordant ;  nor  is  anv  greater 
effeCt  produced  by  repeating  the  aluming  two  or  three  times 
fncceffively,  than  by  one  operation  properly  conduced. 

The  proceffes  by  means  of  which  Mr.  Berthollet  came  neared 
the  Adrianople  red,  without  ufing  a  confident  oil,  were  by  em¬ 
ploying,  as  mordant,  a  folution  in  the  nitric  acid  of  the  precipi¬ 
tate  from  alum  by  common  pot-afh,  and  by  adding  oxide  of 
tm  to  the  madder  bath.  By  this  lad  procefs  he  obtained  a 
red  which  might  eafily  be  confounded  with  that  of  Adrianople. 

It  is  evident,  from  many  obfervations  of  the  above  gentleman, 
that  in  the  Adrianople  red  the  cotton  retains  a  little  of  the 
oil.  The  bed  madder  mud  alfo  be  employed.  From  further 
experiments  of  the  fame  writer  we  may  alfo  confider  in  cotton 
dyed  with  madder  its  power  of  refilling  the  aCticn  of  the  air 
for  a  long  time,  or  that  of  refiding  alkalis  or  foap.  This  lad 
can  only  be  obtained  by  means  of  oils  and  greafe  ;  but  the  fird 
depends  principally  on  the  mordants  employed,  and  the  num¬ 
ber  of  dryings.  It  is  therefore  proper,  independent  of.  the 
beauty  of  the  colour,  to  employ  proceffes  fimilar  to  that  of 
Adrianople,  for  fuch  fluffs  as  are  to  be  fubjeCled  to  leying  or 
frequent  wafhing  with  foap. 

It  may  be  obferved  alfo  that  the  oxigenated  muriatic  acid 
reprefented  the  aClion  of  the  air  on  the  madder  reds  expofed  to 
its  influence,  indicating  the  patterns  which  would  refid  its  ac¬ 
tion  mod  powerfully  ;  while  the  nitric  acid,  on  the  contrary, 
indicates  the  cotton  dyed  in  the  Adrianople  manner,  by  giving 
it  a  yellow  colour.  Tin’s  erftCt  feems  to  depend  on  the  combi¬ 
nation  of  the  animal  oil  with  the  cotton,  to  which,  as  to  all 
°ther  animal  fubdances,  the  nitric  acid  gives  a  yellow  colour, 
by  dedroying  the  proper  colour  of  the  madder  :  'it  is  this  com¬ 
bination  of  animal  oil  with  the  cotton  which  forms  the  diltin- 
guiffiing  chara&eriftic  of  this  fpecies  of  dye  :  a  different  kind 
c-f  oil  might  produce  a  bright  colour,  but  probably  it  would  not 
fct  f«  durable  or  lading. 


Mr.  Berthollet  has  alfo  tried  the  ox’de  of  tin  in  dyeing  wool. 
The  decoction  of  madder  acquires  a  more  clear  and  lively  red 
by  the  addition  of  this  oxide  ;  its  colouring  particles  became 
fixed  much  more  quickly  and  more  abundantly  upon  clo  h 
which  had  been  prepared  by  a  decoCtion  of  alum  and  tartar  in 
the  ordinary  manner.  The  cloth  came  out  of  the  dye  bath  of  a 
much  more  faturated  and  beautiful  red  than  a  fimilar  pattern 
dyed  with  an  equal  weight  of  madder  without  oxide  of  tin  ; 
the  advantage  does  not,  however,  appear  fo  great  as  to  render 
the  procefs  worthy  of  being  employed  generally.  It  was  alio 
found  that  oxide  of  zinc,  ufed  inllead  of  tin*  produced  a  fine 
orange  colour  in  the  cloth  ;  oxide  of  lead  a  dull  brick  colour  ; 
but  that  that  of  iron  had  no  evident  effeCt. 

Of  Dyeing  Scarlet — This  is  the  fined  and  mod  fplendid  colour 
in  tire  art  of  dyeing.  The  fame  tade  with  refpeCt  to  the  fhade 
that  is  preferred  does  not  however  always  prevail  :  fometimes  it 
is  required  to  be  of  a  deeper  and  more  perfect  red;  at  others,  to 
incline  more  or  lefs  to  the  colour  of  fire.  It  cannot  be  expeCtcd 
to  obtain  the  defined  fhade  from  the  precife  proportions  pre-  - 
feribed  in  the  proceffes,  becaufe  the  quantity  of  colouring 
matter  contained  in  different  kinds  of  fine  cochineal  varies,  and 
dill  more,  becaufe  the  fohuions  of  tin  employed  may  dif¬ 
fer  con fiderablv  from  each  other  :  but  it  is  eafy  to  afeertain,  by 
trials  on  a  fmall  fcale,  the  proper  proportion  of  ingredients  to 
be  ufed  for  obtaining  a  particular  fhade  ;  and  it  the  pieces 
dyed  be  found  to  go  beyond  the  point,  or  fall  fhort  of  it,  it  is 
difficult  to  bring  them  to  it.  As  we  have  already  taken  notice 
of  the  folution  of  tin,  it  is  not  neceffary  to  fay  any  thing  more 
refpe&ing  it  here. 

The  dyeing  of  fcarlet  is  performed  at  two  operations  :  the 
fird  is  called  the  boiling  ;  the  fecond,  the  finiffi  or  reddening. 
For  the  boiling  defigned  for  dyeing  a  hundred  pounds  of  cloth, 
fix  pounds  of  pure  tartar  are  thrown  into  the  water  when  a  lit¬ 
tle  more  than  warm.  The  bath  is  dirred  brifkly,  and  when  it 
is  a  little  hotter,  half  a  pound  of  powdered  cochineal  is  added, 
and  well  mixed.  A  moment  after,  five  pounds  of  very  clear 
folution  of  tin  are  poured  in,  and  carefully  mixed.  As  loon  as 
the  bath  begins  to  boil,  the  cloth  is  put  in,  and  moved  brifkly 
for  two  or  three  turns,  after  which  it  is  moved  more  flowly. 
When  it  has  boiled  a  couple  of  hours,  it  is  taken  out,  aired, 
and  carried  to  the  river  in  order  to  be  well  wafhed.  In  order 
to  prepare  the  fecond  bath,  which  is  the  reddening,  the  boiler 
is  to  be  emptied.  When  the  bath  is  ready  to  boil,  five  pounds 
and  three  quaiters  of  cochineal  powdered  and  lifted  are  put  in. 
Thefe  being  carefully  mixed,  when  after  having  ceafed  llirring,. 
a  cruft,  which  forms  on  the  furface,  opens  ot  itfelf  in  feveral 
places,  thirteen  or  fourteen  pounds  of  folution  of  tin  are  poured  ' 
in.  If,  after  that,  the  bath  rife  above  the  brim  of  the  boiler,  it 
mult  be  cooled  by  means  of  cold  water. 

After  the  folution  is  well  mixed,  the  cloth  is  to  be  pnt  into  •• 
the  bath,  taking  care  to  turn  it  quickly  the  lirlt  two  or  three 
turns.  In  this  bath  it  is  boiled  for  an  hour,  pufhfng  it  down 
with  a  Hick  when  the  boiling  raifes  it  up.  It  is  then  taken  out, . 
aired,  and  cooled,  and  then  wafhed  in  the  river,  and  dried.  ■ 
On  examining  the  proportions  of  cochineal  and  of  folution  of- 
tin,  put  either  into  the  boiling,  or  into  the  reddening,  it  ap¬ 
pears  that  they  are  by  no  means  fixed.  There  arc  dyers  who,- 
according  to  Hellot’s  account,  fucceetl  very  well  by  putting 
two-thirds  of  the  compofition,  and  a  fourth  of  the  cochineal,  into5 
the  boiling,  and  the  remaining  third  of  the  compofition,  with' 
the  remaining  three-fourths  of  the  cochineal,  into  the  redden¬ 
ing.  He  alfo  afferts  that  it  does  no  hilnn  to  ufe  tartar  in  the 
reddening,  provided  not  more  of  it  than  half  the  weight  of  the 
cochineal  be  put  in  ;  and  lie  thinks  that  it  even,  renders  the 
colour  more  permanent.  This  is  at  prefent  the  practice  of 
feveral  dyers.  It  has  been  feen  that  tartar  promotes  the  folu- 
tioD  of  the  colouring  matter,,  an  effect- that  tfpecially  occurs- 
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when  it  is  ground  with  the  cochineal,  whence  the  refiduum  is 
more  completely  exhaufted. 

Bat  fume  dyers  do  not  take  the  cloth  out  of  the  boiling, 
only  refreshing  it  to  make  the  reddening  in  the  fame  bath,  by 
pouring  in  an  infuiion  of  cochineal,  which  they  have  made 
apart,  and  with  winch  they  have  mixed  the  proper  quantity , of 
composition,  in  this  way  they  fave  time  and  fuel  ;  and  they 
ftJUrm  that  the  fcarlet  is  equally  fine  that  is  produced  in  this 
way.  But  as  Scarlet  is  in  general  required  to  be  very  lively, 
and  to  approach  the  colour  of  Sire,  a  yellowifh  tinge  is  given  it 
by  boiling  iuftic  in  the  lirft  bath,  or  by  adding  a  little  turmeric 
to  the  cochineal.  The  yellow  tinge  might  be  obtained  by  in- 
•creafing  the  quantity  of  eompofition  :  but  this  has  the  inconve¬ 
nience  of  rendering  the  cloth  harlh,  and  even  of  preventing  the 
.colouring  matter  from  fixing  in  it  in  a  certain  quantity.  Thus, 
though  neither  fuflic  nor  turmeric  gives  a  permanent  colour,  it 
is  better  perhaps  to  ufe  them  in  fmall  quantity,  than  to  add  too 
much  folution  of  tin.  lliat  thefe  ingredients  have  been  ui'ed  is 
. chlco verable  by  cutting  the  doth,  the  inlide  of  it  appearing  in 
that  cafe  yellow  ;  whilll  in  the  common  proceffes  the  cochineal 
does  not  penetrate  the  cloth,  leaving  it  internally  white,  when 
it  is.faid  to  cut  by  the  dyers.  It  is  alfo  of  advantage  in  dyeing 
fcarlet  to  ule  tin  boilers,  becaufe  the  acid'  employed  attacks 
copper,  and  the  folution  it  forms  with  it  may  injure  the  beauty 
of  the  colour.  But  as  thefe  aie  difficult  to  make  of  any  confi- 
.derable  Size,  and  are  liable  to  melt,  it  the  workmen  forget  to 
-.withdraw  the  hr e  'before  emptying  them,  many  dyers  ufe  copper 
ones.  It  is  neceffary,  however,  to  keep  thefe  very  clean,  not 
-to  let  the  acid  liquor  remain  in  them,  and  to  prevent  the  cloth 
■dyed  in  them  from  touching  the  copper,  by  means  either  of  a  net, 
.or  of  an  open-work  wicker  ba fleet  introduced  within  the  boiler. 

For  the  boiling,  an  ounce  and  a  half  of  folution  of  tin,  with 
-an  equal  quantity  of  llarch,  and  as  much  tartar,  is  recommended 
,by  Scheffer  to  every  pound  of  cloth.  He  fays,  that  the  {larch 
lerves  to  render  the  colour  more  uniform  ;  and  he  aavifes  to 
-throw  into  the  water  when  it  boils,  a  drachm  of  cochineal,  to  ftir 
■it  well,  to  boil  the  wool  an  hour,  and  afterwards  to  waffi  it. 
Ihe  wool  is  then  to  be  boiled  half  an  hour  in  the  reddening 
hath,  with  half  an  ounce  of  (larch,  three  quarters  of  an  ounce 
.of  folution  of  tin,  half  an  ounce  of  tartar,  and  feveja  drachms  of 
cochineal.  In  tins  procefs  there  is  a  fmaller  quantity  of  the 
iolution  of  tin  than  in  the  above. 

1  liree  principal  proceffes,  which  vary  according  as  the  fhade 
of  the  fcarlet  is  to  be  more  or  lefs  deep,  or  more  or  lefs  inclining 
to  orange,  are  defer abed  by  Poerner.  He  puts  no  cochineal  into 
the  boiling,  which  hecompofes  ofoneounce  fix  drachms  of  tartar, 
and  an  equal  weight  of  folution  of  tin,  added  after  the  tartar  is 
diffolved,  for  every  pound  of  cloth.  After  it  has  boiled  a 
moment,  be  puts  in  the  cloth,  and  lets  it  boil  two  hours 
longer.  A  nd  for  the  reddening  of  the  firll  procefs,  he  ufes  two 
drachms  of  tartar,  and  an  ounce  of cochineal;  afterwards  pouring 
in  two  ounces  of  folution  of  tin  in  a  gradual  manner.  But  for 
tne  reddening  of  the  fecond  procefs,  he  ufes  the  fame  quantity 
of  cochineal,  and  two  ounces  of  folution  of  tin  ;  the  tartar  is 
omitted.  For  that  of  the  third,  he  direfts  two  drachms  of  tartar, 
an  ounce  of  folution  of  tin,  and  two  ounces  of  common  fait, 
with  the  quantity  of  cochineal  which  has  been  mentioned  above. 

It  mull  be  obferved  that  the  Icailet  of  the  firfl  procefs  is  of 
the  deepeft  fhade;  that  of  the  fecond  is  lefs  full,  but  more 
lively  ;  and  that  of  the  third  is  (till  more  bright  and  pale. 
I  a  rear  gives  a  deeper  and  more  rofy  hue  to  the  colouring 
matter  of  cochineal  precipitated  by  folution  of -tin.  It  mode- 
fates  the  adlion  of  the  nitro- muriatic  acad,  which  tends  to  give 
fcarlet  an  orange  call,  though  this  orange  call  is  not  to  be  feen 
in  the  precipitate  produced  by  the  folution  of  tin,  which  is,  on 
the  contrary,  of  a  fine  red.  It  is  probable,  that  tire  folution 
of  tin  gives  fcarlet  an  orange  .tinge,  by  means  of  the  adlion  the 


nitro-muriatic  acid  exerts  on  the  wool,  wlrich  it  turns  yellow  8S 
well  as  all  other  animal  fubftances. 

It  is  therefore  evident,  that,  by  putting  more  or  lefs  tartar 
into  the  reddening,  a  deeper  and  fuller  fcarlet  may  be  obtained; 
and,  on  the  contrary,  the  fcarlet  may  be  rendered  more  in¬ 
clining  to  orange,  by  this  ingredient  being  omitted.  The  fo¬ 
lution  of  tin  may  alfo  influence  the  colour,  according  to  the 
proportions  of  tin  and  ammoniacal  muriate  it  contains.  Dr.  Ban¬ 
croft  however,  objedls  to  the  above  opinion  refpe&ing  the  effedls 
of  tartar  and  iolution  of  tin,  as  being  highly  erroneous. 

It  appears  from  the  experiments  of  Mr.  Berthollet,  that  a 
folution  of  tin  made  with  iixteen  parts  of  nitric  acid,  at  thirty 
degrees  of  Beaume's  areometer,  two  parts  of  ammoniacal 
muriate,  and  three  parts  of  tin,  gave  a  lefs  lively  and  fomewhat 
deeper  colour,  than  a  folution  in  which  the  acid  and  ammoniacal 
muriate  were  in  the  fame  proportions,  but  which  contained  only 
two  parts  of  tin.  Thefe  laft  mentioned  proportions  fucceeded 
the  bell  of  many  which  were  tried.  He  mixes  with  the  fo¬ 
lution  four  parts  of  water.  Putting  only  half  a  part  of  mu¬ 
riate  of  ammoniac,  the  colour  was  more  bright,  and  inclining 
to  orange.  In  line,  by  uling  a  folution  of  murio-ammoniacal 
fa’.t  of  tin,  which  contained  near  half  its  weight  of  oxide  of 
tin,  and  adding  to  the  folution  a  little  muriatic  acid  to  prevent 
the  precipitation  of  the  metal,  he  obtained  a  crimfon  colour: 
but  on  adding  tartar  in  the  reddening,  the  cloth  took  a  beauti¬ 
ful  deep  red,  which  refilled  the  oxigenated  muriatic  acid  better 
than  common  fcarlet.  But  in  uling  this  lad  fait,  the  batli  is 
fooner  and  more  completely  exhaulted,  than  with  the  folution 
of  tin  commonly  employed.  , 

It  is  found  that  fcarlet  may  be  brightened  by  common  fait  ; 
and  that  the  colour  will  at  the  fame  time  penetrate  deeper, 
and  leave  lefs  cut.  Muriate  of  ammoniac  alfo  renders  the 
colour  more  bright  and  pale,  but  it  carries  the  effedl  too 
far.  It  is  not,  however,  eafy  to  explain  the  reafon,  why 
common  fait,  which  deepens  a  little  the  colour  of  infuiion 
of  cochineal,  and  produces  the  fame  effedl  on  colours  in  ge¬ 
neral,  fliould  diminifh  the  intenfity  of  fcarlet.  It  is  obferved 
by  Mr.  Poerner,  that  the  proportion  of  common  fait  he  diredl# 
is  the  greatefl  that  can  be  employed;  and  that  a  more  agree¬ 
able  {hade,  though  lighter,  will  be  obtained,  if  lefs  ufed.  He 
thinks  that  the  addition  of  five  ounces  of  white  fugar  to  the 
ingredients  of  tire  fecond  procefs  will  produce  a  finer  colour, 
which  is  always  lighter  than  that  of  the  firfl  procefs ;  and  he 
afferts,  that  a  more  pleafing  arid  more  permanent  colour  will  be 
obtained,  if  the  cloth  be  left  in  the  boiling  twenty-four  hours 
after  it  is  cold.  When  the  fcarlet  which  has  been  juft  dyed  is 
found  to  have  too  much  of  the  orange  caft,  this  may  be  weak¬ 
ened  bv  waffling  with  hot  water,  particularly  if  the  water  coa- 
tain  any  fait  with  an  earthy  bafe. 

Mr.  Berthollet  obferves,  that  if  the  quantity  of  cloth  to 
be  dyed  fcarlet  be  large,  we  may  ufe  for  the  boiling  a  red¬ 
dening  with  which  we  have  juft  dyed,  taking  from  the  ordinary 
quantity  of  cochineal  as  much  as  we  fuppofe  to  be  left  in  the 
bath,  diminifhing  alfo  the  quantity  of  Iolution  of  tin.  But  if 
we  would  have  a  fiery  colour,  we  mull  begin  by  boiling  a  bag 
of  fuflic,  which  is  to  be  removed  before  the  other  ingredients 
are  added.  After  this  the  bath  may  be  ufed,  as  foon  as  the 
cloth  is  taken  out,  for  making  pomegranate  colour,  boiling  in 
it  a  bag  of  fuflic.  That  which  has  already  been  in  a  bath,  is 
fitter  than  new  for  this  fhade.  As  foon  as  this  is  taken  out,  fome 
tartar  and  eompofition  are  put  into  the  bath,  which  is  well  raked, 
and  the  cloth  treated  as  for  dyeing  fcarlet;  and  the  bath  may  be 
ufed  after  this  for  capuchin  colour,  boiling  in  it  fuflic,  and  adding 
tartar  and  folution  of  tin.  The  preceding  boiling  may  alfo  be 
employed  for  langoufte,  orange,  caffis,  gold  colour,  andjon- 
quille,  by  boiling  in  it  fuflic,  and  adding  a  little  cochineal,  and 
more  or  lefs  tartar,  and  folution  of  tin,  as  may  be  neceffary. 
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After  all  the  cloths  which  are  to  be  dyed  have  gone 
through  the  boiling,  proceeding  from  the  deepeft  colour  to  the 
lighted,  they  are  then  to  be  paffed  through  the  reddening, 
proceeding  contrariwife  from  the  lighted  to  the  deeped, 
adding  more  and  more  cochineal,  and  folution  of  tin,  till 
we  come  to  the  pomegranate  and  fire  colours.  When  it  is 
come  to  the  turn  of  the  gold  colour  and  jonquille,  fudic  is  to 
be  added,  at  lead  if  they  were  not  finilhed  in  the  fird  bath, 
which,  as  we  (hall  fee,  may  be  done  for  fome  (hades.  For  the 
gold  colour  and  caffis,  the  addition  of  a  little  madder  is  ne¬ 
ceffary. 

It  is  neceffary  to  obferve,  that  the  colours  of  gold,  cadis, 
jonquille,  and  buff,  may  be  made  after  the  fcarlet  boiling,  by 
adding  for  the  former  two,  fudic,  folution  of  tin,  and  a  little 
madder ;  a  little  more  fudic,  and  a  little  lefs  folution  of  tin, 
for  the  fird  than  for  the  fecond.  For  the  buff  much  lefs  fo¬ 
lution  of  tin  mud  be  ufed.  A  dun  colour  may  be  made  after 
boiling  fcarltt  without  any  addition.  Le  caffe  au  /ait  requires 
a  little  fudic  and  folution  of  tin,  and  a  very  fmall  quantity  of 
madder  :  for  le  chocolat  au  lait,  a  little  cochineal  and  tartar  are 
added  to  the  ingredients  lad  mentioned. 

But  for  the  boiling  for  cherry  colours,  a  fre(h  bath,  com- 
pofed  of  tartar  and  folution  of  tin,  is  commonly  ufed.  And 
then  for  dyeing  them,  a  reddening  that  has  been  ufed  for 
fcarlet  is  employed,  adding  to  it  tartar,  folution  of  tin,  and  a 
little  cochineal.  In  boiling  and  reddening  thefe,  only  half  the 
time  required  for  fcarlet  is  taken  up  :  and  in  general  the  time 
is  (hortened  in  proportion  to  the  delicacy  of  the  tint.  For 
the  boiling  for  rofe  colour  the  reddening  of  cherry  colour 
may  be  employed,  and  its  reddening  compofed  of  a  little  fo¬ 
lution  of  tin,  a  little  tartar,  and  a  very  little  cochineal.  The 
colour  may  be  deepened  by  palling  the  cloth  when  it  comes 
out  of  the  dye,  through  hot  water.  Fle(h  colour  is  made  after  a 
reddening,  by  throwing  away  a  little  of  the  bath,  and  cooling 
it.  It  may  alfo  be  made  after  a  violet  colour,  by  adding  a 
little  folution  of  tin.  It  mud  boil  but  a  little  time.  The  red¬ 
dening  from  which  fcarlet  has  been  taken  out,  may  alfo  be 
ufed  for  grays  that  are  to  have  a  purple  call  ;  refrdhing  the 
bath  with  the  addition  of  galls,  and  afterwards  a  little  fulphate 
of  iron,  or  green  vitriol. 

It  is  proper  to  obferve,  that  weak  and  delicate  tints,  as 
langouftes  and  orange  colours,  as  well  as  lilacs,  mauves,  cherry, 
and  rofe  colours,  have  more  bloom  and  frefhnefs  when  pre¬ 
pared  in  a  fingle  bath,  than  when  they  have  gone  through 
both  boiling  and  reddening.  It  is  only  neceffary  to  put  into 
the  bath  the  proper  ingredients.  The  cloth  limply  wetted, 
and  impregnated  with  no  mordant,  fills  itfelf  with  the  colouring 
matter  leJs  readily,  and  in  a  more  even  manner.  It  is  therefore 
evident,  that  for  obtaining  different  (hades  of  fcarlet,  and  the 
colours  derived  from  it,  nothing  more  is  neceffary  than  to  vary 
the  proportions  of  cochineal,  tartar,  and  folution  of  tin,  and 
to  add  for  the  (hades  mod  inclining  to  yellow,  fudic,  for 
which  other  yellow  fubilances  are  fometimes  fubllituted. 
Tartar  ferves  to  deepen  the  colour ;  and  the  folution  of  tin 
makes  it  incline  to  orange.  For  the  light  (hades  the  time  of 
operating  mull  be  confiderably  abridged. 

Of  Dyeing  Crimfon. — The  different  proceffes  employed  for 
obtaining  the  various  (hades  of  crimfon,  from  the  deeped  to 
the  lighted,  may  be  reduced  to  two.  Either  the  (hade  of 
crimfon  required  is  given  to  cloth  previoufly  dyed  fcarlet,  or 
the  cloth  is  at  once  dyed  crimfon.  It  is  found  that  alum,  falts 
with  earthy  bafes  in  general,  and  fixed  and  volatile  alkalis, 
have  the  property  of  changing  the  colour  of  fcarlet  to  crimfon, 
which  i6  the  natural  colour  of  cochineal.  Nothing  more 
is  therefore  neceffary,  than  to  boil  cloth  dyed  fcarlet  for  about 
an  hour  in  a  folution  of  alum,  proportioned  in  drength  to  the 
deepnefs  of  the  colour  defired.  But  a6  other  falts  with  earthy 
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bafes  have  the  fame  property,  and  water  domains  more  or  lefs 
of  thefe  falts,  whence  it  gives  a  proportionate  rofy  tinge  to 
fcailet  paffed  through  it,  particularly  if  it  be  warm,  the 
quantity  of  alum  neceffary  to  obtain  a  crimfon  varies  accord¬ 
ing  to  the  nature  of  the  water  employed  :  nay,  if  the  water  be 
loaded  with  earthy  falts,  it  will  anfwer  the  purpofe  of  itfelf, 
without  the  addition  of  alum.  If  a  piece  of  fcarlet  have  any 
defefts,  it  is  converted  into  a  crimfon.  Hellot  fays,  that  he 
has  tried  foap,  foda,  pot-alh,  and  ccndre  gravelee :  that  all 
thefe  fubilances  produced  the  crimfon  defired,  but  faddened  it, 
and  gave  it  lefs  luftre  than  alum  :  that  ammoniac,  on  the  con¬ 
trary,  produced  a  very  good  effeft  ;  but,  as  it  evaporates 
quickly,  a  confiderable  quantity  mult  be  put  into  the  bath  a 
little  more  than  warm,  a  little  ammoniacai  muriate,  or  fa'l 
ammoniac,  and  an  equal  quantity  of  common  pot-alh.  In 
this  method  the  cloth  inftantly  took  a  very  bright  rofy  colour. 
He  thinks  that  it  heightens  the  colour  fo  much  as  to  render 
lefs  cochineal  neceffary.  But  Mr.  Poerner,  who  gives  the 
fame  procefs,  directs  the  fcarlet  to  be  left  twenty-four  hours 
in  a  cold  folution  of  pot-alh  and  ammoniacai  muriate. 

In  order  to  dye  crimfon  at  once,  a  folution  of  two  ounces 
and  a  half  of  alum,  and  an  ounce  and  an  half  of  tartar,  to  every 
pound  of  cloth,  is  ufed  for  the  boiling  :  and  the  cloth  is  after¬ 
wards  dyed  with  an  ounce  of  cochineal.  Solution  of  tin  is 
commonly  added,  but  in  lefs  proportion  than  for  fcarlet.  The 
proceffes  employed  vary  greatly,  according  as  the  (hade  re¬ 
quired  is  deeper  or  lighter,  or  more  or  lefs  diftant  from  fcarlet. 
Common  fait  is  alfo  ufed  for  the  boiling  by  fome  dyers.  For 
laddening  crimfons,  and  giving  them  more  bloom,  archil  and 
pot-a(h  are  frequently  ufed,  but  the  bloom  thus  imparted  is  by 
no  means  permanent.  Sometimes  alfo,  the  boiling  for  crimfon 
is  made  after  a  fcarlet  reddening,  by  adding  tartar  and  aluifi  : 
and  it  is  affirmed,  that  the  foupe  au  vin  has  more  bloom,  if 
both  jts  boiling  and  reddening  be  made  after  fcarlet,  than  when 
it  is  dyed  in  a  frefh  bath.  For  thefe  colours  the  cothinilla 
fyhejlris  may  be  employed  inftead  of  the  fine,  but  in  larger 
quantity.  The  reddening  which  has  been  ufed  for  crimfon 
may  alfo  be  employed  for  purples,  and  other  compound  colours. 

Both  fcarlets  and  crimfons  in  half-grain  are  made  by  fubfti- 
tuting  madder  for  half  the  quantity  of  the  cochinr  J,  giving 
the  fame  boiling  as  for  fcarlet  in  grain,  and  follow mg  in  other 
refpedls  the  proceffes  for  reddening  the  fcailet  or  crimfon. 
Other  proportions  of  madder  may  be  ufed  inftead  of  half,  ac¬ 
cording  to  the  effeft  which  is  to  be  obtained.  The  common 
madder  red  alfo  acquires  a  greater  luftre,  when  its  boiling  is 
made  after  a  reddening  for  fcarlet. 

It  is  proper  to  obferve,  that  in  filk  the  grain  crimfon,  pro¬ 
duced  by  cochineal,  is  diftinguilhed  from  falfe  crimfon,  which 
is  obtained  by  means  of  brazil  wood.  And  filk  when  defigned 
to  be  dyed  etimfon  with  cochineal,  fhould  not  be  boiled  with 
more  than  twenty  pounds  of  foap  to  a  hundred  of  filk,  as  the 
flight  yellow  call  which  filk  has  when  only  fo  far  fcoured,  is 
advantageous  to  the  colour.  After  the  filk  has  been  well 
cleanfed  from  the  foap  at  the  river,  it  is  to  be  put  into  an  alum 
liquor  of  the  full  drength.  In  this,  it  is  commonly  left  from 
the  evening  till  the  next  morning;  it  is  then  walhed,  and 
beetled  at  the  river  twice.  In  preparing  the  bath,  a  long 
boiler  is  half  or  two-thirds  filled  with  water;  and  when  the  water 
boils,  white  galls  powdered  are  thrown  in,  from  half  an  ounce  to 
two  ounces  for  every  pound  of  filk.  After  boiling  a  few 
moments,  from  two  to  three  ounces  of  cochineal,  powdered 
and  lifted,  for  every  pound  of  filk,  according  to  the  (hade 
required,  are  put  in,  adding  afterwards  an  ounce  of  taitar  to 
every  pound  of  cochineal  ;  and  as  foon  as  the  tartar  is  diffolved, 
an  ounce  of  folution  of  tin  to  every  ounce  of  tartar.  This 
folution  ought  to  contain  more  tin  than  that  ufed  for  fcnrlet, 
otherwife  the  colour  would  be  too  bright.  Macquer  dire&a 
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this  folution  to  be  made  with  one  pound  of  nitric  acid,  two 
ounces  of  ammoniacal  muriate,  fix  ounces  of  fine  grain  tin,  and 
twelve  ounces  of  water  which  is  pure. 

Thefe  ingredients  being  mixed,  the  boiler  is  to  be  filled  up 
with  cold  water.  The  proportion  of  the  bath  is  about  eight 
or  ten  quarts  of  water  to  every  pound  of  filk.  In  this  the  iilk 
is  immediately  dipped,  turning  it  on  the  fkein  flicks  till  it 
appears  to  be  of  an  uniform  colour.  The  fire  is  then  increafed, 
and  the  bath  made  to  boil  for  two  hours,  turning  the  filk  from 
time  to  time.  After  this  the  fire  is  put  out,  and  the  filk  put 
into  the  bath,  where  it  is  kept  a  few  hours  longer.  The 
filk  is  afterwards  wafhed  at  the  river,  and  wrung,  and  dried, 
two  beetlings  firft  being  given  it.  When  crimfons  are  to  be 
faddened,  they  muft  be  palled,  after  having  been  wafhed, 
through  a  folution  of  fulphate  of  iron,  more  or  lefs  ftrong  ac¬ 
cording  to  the  fhade  required.  If  it  fhould  have  a  yellow- 
tinge,  the  folution  muft  be  charged  with  a  greater  or  lefs 
proportion  of  decoftion  of  fuftic.  And  white  galls  fhould  be 
cbofen,  becaufe  black  ones  would  dull  the  colour  of  the 
crimfon  ;  and  even  too  large  a  quantity  of  the  white  will  pro¬ 
duce  the  fame  effedl.  Macquer  fays,  that  the  galls  ferve  only 
to  increafe  the  weight  of  the  filk  :  yet  their  general  efferit  is 
to  render  colours  more  permanent,  and  they  are  effentially 
necetTary  for  crimfons  that  are  intended  to  be  iaddened.  Vinegar 
is  employed  in  diftinguifhing  grain  crimfons  from  falfe  :  but  it 
will  not  detect  colours  obtained  from  brazil  wood,  if  they  be 
fixed  by  means  of  folution  of  tin  ;  as  then,  they  ftand  the  proof 
with  vinegar  as  well  as  thofe  in  which  cochineal  has  been  ufed. 
It  is  therefore  evident,  that  a  very  fmall  quantity  of  folution  of 
tin  is  put  into  the  bath  for  dyeing  filk  crimfon.  If  the  fame 
procefs  as  that  for  dyeing  wool  fcarlet  were  employed,  the 
filk  would  lofe  its  bloom,  and  acquire  only  a  faint  colour. 
Macquer  and  Scheffer  have,  however,  detailed  proceffes  which 
differ  from  it  only  in  a  few  circumftances,  for  dyeing  filk  rofe 
and  poppy  colours  by  means  of  folution  of  tin,  ufed  cold, 
that  its  a&ion  on  the  filk  might  not  be  too  powerful. 

The  folution  of  tin,  which  Mr.  Berthollet  found  to  fucceed 
beft,  was  the  -fame  as  directed  for  dyeing  fcarlet :  this  pro¬ 
cured  him  a  fine  cherry  colour,  fufficiently  bright.  Solutions 
containing  a.  greater  proportion  of  tin  gave  him  deeper  fhades  : 
and  the  folution  of  the  murio  ammoniacal  fait  of  tin  produced 
a  dull  deep  crimfon.  Though  he  has  varied  his  experiments 
in  feveral  ways,  he  has  never  been  able  to  obtain  a  fhade  com¬ 
parable  to  fcarlet.  Scarlet,  however,  is  io  much  in  requeft, 
as  to  have  excited  artifts  to  repeated  attempts  for  obtaining  it. 
Thofe  who  appear  to  have  approached  neareft  to  the  defired 
end  begin  with  dyeing  the  filk  crimfon  ;  this  dye  they  cover 
over  with  that  of  carthamus,  by  the  procefs  hereafter  to  be 
defcribed  ;  and  laftly,  they  give  it  a  yellow  dye  without  heat. 
By  thefe  means  a  fine  colour  is  obtained,  but  the  adtion  of  the 
air  deftroys  the  dye  of  the  carthamus,  and  the  colour  is  foon 
darkened  by  it.  The  ufe  of  cochineal  for  dyeing  cotton  and 
linen  is  not  much,  becaufe  a  fine  and  permanent  red  may  be 
given  them  by  means  of  madder.  Scheffer,  however,  de- 
fcribes  a  procefs,  which  might  be  employed.  The  linen  or 
cotton  is  to  be  fteeped  twenty-four  hours  in  a  cold  folution  of 
tin  :  it  is  then  wrung,  wafhed,  and  boiled  a  quarter  of  an 
hour  with  four-fixths  of  its  weight  of  cochineal.  The  cotton 
takes  a  light  red ;  but  thefe  colours  do  not  ftand  the  adtion  of 
foap,  though  they  do  that  of  the  fun. 

1 1  would  feem,  that  the  difference  of  the  proceffes  to  which 
recourfe  muft  be  had  for  giving  cotton  and  filk  a  fcarlet  colour, 
are  owing  to  the  flight  difpofition  thefe  fubftances  have  for 
combining  with  the  colouring  matter  of  cochineal,  or  the 
compound  of  that  colour  and  tin.  Hence  it  happens,  that 
this  compound  feparatcs,  unites  in  too  large  maffes,  and  pre¬ 
cipitates  before  its  union  with  the  fluff  can  take  place.  This 
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This  inconvenience  is  prevested  by  firft  impregnating  the  fluff 
with  folution  of  tin  ;  becaufe  the  oxide  of  tin  being  combined 
with  it,  the  colouring  matter  of  the  cochineal  comes  to  fix  in 
it,  and  then  the  compound  can  no  longer  precipitate.  There¬ 
fore  this  mode  of  operating  ought  to  be  tried,  whenever  we 
have  reafon  to  fear,  that  from  the  too  feeble  attradlion  of  the 
fluff,  the  compound  which  is  to  colour  it,  will  precipitate 
before  it  can  fix  in  it  in  a  fufficient  degree. 

Of  Dyeing  with  Kermes. — In  order  to  dye  fpun  worfted  with 
kermes,  it  is  firft  boiled  half  an  hour  in  water  with  bran  ;  then 
two  hours,  in  a  frefli  bath,  with  one  fifth  of  Roman  alum, 
and  one  tenth  of  tartar,  to  which  four  water  is  commonly 
added  ;  after  which  it  is  taken  out,  tied  up  in  a  linen  bag, 
and  carried  to  a  cool  place,  where  it  is  left  fome  days.  To 
obtain  a  full  colour,  as  much  kermes  as  equals  three  fourths, 
or  even  the  whole  of  the  weight  of  the  wool,  is  put  into  a 
warm  bath,  and  the  wool  is  put  in  at  the  firft  boiling.  As 
cloth  is  more  denfe  than  wool,  either  fpun  or  in  the  fleece, 
it  requires  one  fourth  lefs  of  the  falts  in  the  boiling,  and  of 
kermes  in  the  bath.  Hellot  advifes  a  fmall  handful  of  cot  or 
refufe  wool  to  be  thrown  into  the  boiler  in  which  the  kermes 
is,  and  to  let  it  boil  a  moment,  before  the  wool  to  be  dyed  is 
put  in.  This  will  abforb  a  kind  of  black  dregs,  and  the  wool 
afterwards  dipped  will  take  a  better  colour.  Before  the 
wool  that  is  juft  dyed  is  taken  to  the  river,  it  may  be  dipped  in 
a  bath  of  water  a  little  warm,  in  which  a  fmall  quantity  of 
foap  has  been  diffolved.  In  this  way  the  colour  will  acquire 
more  brightnefs,  though  it  vnll  have  a  crimfon  caft.  By  the 
ufe  of  kermes  and  tartar,  without  alum,  and  with  as  much 
folution  of  tin  as  is  required  for  a  fcarlet  with  cochineal, 
Hellot  obtained  a  very  lively  cinnamon  colour  in  a  Angle 
bath.  Cloth  fteeped  in  a  folution  of  fulphate  of  pot-afh,  took 
with  kermes  a  pretty  fine  and  permanent  agate  gray :  in  a 
folution  of  fulphate  of  foda,  a  dirty  gray  of  little  durability': 
in  a  folution  of  fulphate  of  iron  and  tartar,  a  fine  gray  :  in  a 
folution  of  tartar  and  fulphate  of  copper,  an  orange  colour  : 
and  the  fame  with  nitrate  of  copper.  Solution  of  bifmuth, 
added  drop  by  drop  to  a  kermes  bath,  produced  a  violet.  All 
acids  convert  it  to  a  cinnamon  colour,  which  inclines  more  or  lefs 
to  red,  according  as  the  acids  are  weak,  and  their  quantity 
fmall.  Its  colour  is  rendered  dull  and  rofy  by  means  of  alkalis. 
But  the  colour  that  kermes  imparts  to  wool  has  much  lefs 
bloom  than  the  fcarlet  made  with  cochineal,  whence  the  latter 
has  generally  been  preferred,  fince  the  art  of  heightening  its 
colour  by  means  of  folution  of  tin  has  been  known.  The 
former,  however,  is  more  permanent ;  and  fpots  of  greafe  may 
be  difcharged  from  it  without  injury.  The  fcarlet  made  by 
kermes  has  been  called  fcarlet  in  grain,  becaufe  that  infedl  was 
fuppofed  to  be  a  grain.  The  folution  of  tin  has  been  tried 
with  kermes  as  well  as  with  cochineal ;  and  Scheffer  defcribes 
feveral  proceffes  for  dyeing  in  this  way  :  but  the  colour  always 
inclines  to  yellow  or  cinnamon,  becaufe  the  compound  formed 
of  its  colouring  matter  and  the  oxide  of  tin,  retains  a  yellow 
hue,  from  the  aftion  of  the  acid  j  as  does  the  colouring  matter 
of  madder.  The  colour  afforded  by  kermes  is  very  permanent. 

Dyers  have  not  yet  been  able  to  give  filk  any  thing  more 
than  a  dull  reddifh  colour  by  means  of  kermes.  The  fcarlet, 
for  which  half  kermes  and  half  madder  is  ufed,  is  called  fcarlet 
in  half  grain.  This  mixture  affords  a  very  permanent  dye  ; 
but  it  is  not  lively,  inclining  a  little  to  the  blood-colour. 

Of  Dyeing  with  Gum-lac. — For  the  purpofe  of  dyeing, 
flick-lac  of  the  deepeft  colour  fhould  be  chofen.  It  is  to  be 
feparated  from  the  flicks,  and  powdered  very  well.  But  the 
colour  obtained  by  means  of  lac  has  not  the  bloom  of  fcarlet 
made  with  cochineal ;  however,  it  has  the  advantage  of  being 
more  permanent.  It  may  be  employed  with  advantage,  by 
mixing  a  certain  quantity  with  cochineal,  when,  if  it  be  not 
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in  too  large  proportion,  the  fcarlet  will  be  rendered  more  perma¬ 
nent,  without  its  beauty  being  diminiihed.  Lac  may  be  ufed  in 
a  very  Ample  manner.  Nothing  more  is  neceffary  than  to  boil 
the  cochineal  and  folution  of  tin  for  a  proper  length  of  time  ; 
after  which  the  bath  is  to  be  cooled,  and  the  lac  put  in,  in 
powder.  It  requires  a  very  moderate  heat,  otherwife  it  will 
dye  very  unequally ;  and  alfo  a  greater  proportion  of  folution 
of  tin  than  cochineal.  The  cloth  ought  to  be  wafhed  very  hot 
at  coming  out  of  the  boiler,  becaufe  the  refinous  particles  fixed 
in  it  are  difficult  to  feparate  when  cold.  Lac  may  be  ufed 
with  fuccefs  for  foupe  au  vin  colour,  putting  it  into  the  boiling, 
in  which  there  mu  ft.  be  no  alum,  as  that  would  precipitate  its 
colouring  matter  too  quickly.  In  the  reddening  cochineal 
mull  be  employed,  and  the  colour  may  be  faddened  in  the 
common  method.  The  circumftance  that  appears  to  give  lac 
the  fuperiority  over  kermes,  is,  that  it  is  able  to  bear  the 
adtion  of  folution  of  tin,  and  experiences  the  good  effects  of  it, 
without  its  colour  being  changed  to  yellow. 

Of  Dyeing  with  Archil. — In  order  to  dye  with  archil,  the 
quantity  judged  neceffary,  according  to  the  quantity  of  wool 
or  fluff  to  be  dyed,  and  the  (hade  to  be  given  it,  is  mixed  in  a 
bath  beginning  to  grow  warm.  The  bath  is  then  heated  till  it 
is  ready  to  boil,  and  the  wool  or  fluff  is  dipped  in  it,  without 
any  other  preparation,  keeping  that  in  longeft,  which  is  to  be 
of  the  deepeft  fhade.  A  beautiful  gridelin  inclining  to  violet  is 
thus  obtained,  but  the  colour  has  no  permanency  ;  fo  that 
archil  is  rarely  ufed,  except  for  modifying,  heightening,  or 
giving  bloom  to  other  colours.  Hellot  fays,  that  having  ap* 
plied  archil  on  wool  boiled  with  alum  and  tartar,  the  colour 
did  not  Hand  the  air  any  better  than  when  the  wool  had  un¬ 
dergone  no  preparation.  But  he  obtained  a  much  more  per¬ 
manent  colour  from  the  herb  archil,  by  putting  a  little  folution 
of  tin  into  the  bath.  This  changes  the  natural  colour  of  the 
archil  to  one  more  or  lefs  approaching  to  fcarlet,  according  to 
the  quantity  of  the  folution  employed.  This  procefs  is  to  be 
conduced  nearly  in  the  fame  manner  as  that  for  dyeing  fcarlet, 
except  that  one  bath  is  only  required.  According  to  Mr. 
Poerner,  one  pound  of  wet  cloth,  boiled  for  about  an  hour  in 
a  bath  compofed  of  ten  ounces  of  archil  and  an  ounce  and  a 
half  of  tartar,  acquires  a  blueifh  red  colour.  If  previouffy  pre¬ 
pared  with  tartar  and  folution  of  tin,  it  affumes  an  amaranth 
colour:  and  if  prepared  with  alum,  a  paler  and  lefi  lively 
colour  than  the  foregoing.  This  fubftance  is  frequently  ufed 
for  deepening  different  fhades,  and  giving  them  a  bloom.  It 
is  thus  ufed  for  violets,  lilacs,  mallow,  and  rofemary  flower 
colours.  But  in  order  to  obtain  a  deeper  tint,  alkali,  and 
cremor  calcis  diffufed  in  water,  are  fometimes  added  to  it  as 
for  deep  foupe  au  vin  colours.  The  remainder  of  this  liquor 
will  give  a  beautiful  agate,  rofemary  flower,  and  other  delicate 
colours,  which  cannot  be  procured  equally  fine  by  any  other 
means.  Alum  cannot  be  employed  inftead  of  this  fubftance 
for  deepening  colours,  as  it  does  not  afford  the  fame  bloom, 
and  the  colour  is  tarnilhed  by  it.  Archil  is  never  employed 
alone  for  dyeing  filk,  unlefs  for  lilacs :  but  filk  is  frequently 
dipped  in  an  archil  bath,  either  before  or  after  dyeing  in 
others,  to  modify  various  colours,  and  give  them  a  bloom. 

In  the  archil  bath,  for  treating  white  filks,  a  quantity  of 
archil  proportionate  to  the  colour  that  is  required,  is  boiled  in 
a  proper  veffel.  The  clear  liquor  is  then  poured  quite  hot, 
leaving  the  dregs  at  the  bottom  of  the  boiler,  into  a  trough  of  a 
convenient  fize,  in  which  the  filk,  carefully  cleanfed  from 
foap,  is  to  be  turned  with  great  care,  till  it  has  acquired  the 
proper  (hade.  The  filk  is  then  to  be  beetled  at  the  river. 
This  is  a  fubftance  of  great  ufe  in  dyeing  ;  but  as  it  is  rich  in 
colour,  and  communicates  a  feducing  bloom,  dyers  are  fre¬ 
quently  tempted  to  make  an  improper  ufe  of  it,  and  to  go 
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beyond  thofe  proportions  which  would  add  to  the  beauty  of 
colours,  without  any  great  injury  to  their  permanency.  The 
colour,  however,  obtained  from  it  by  means  of  folution  of  tin, 
which  is  red,  and  approaches  to  fcarlet,  is  lefs  fugitive,  than 
thofe  in  which  that  ingredient  is  not  employed.  This  folution 
appears  to  be  the  only  thing  capable  of  increafing  its  dura¬ 
bility.  It  may  be  employed  not  only  in  the  dye-bath,  but  in 
the  preparation  of  the  filk,  when,  by  mixing  archil  with  other 
colouring  fubllances,  bright  colours  with  fulficient  permanency 
may  be  procured. 

Of  Dyeing  with ■  Qarthamus . — Wool  may  be  dyed  red  by 
means  of  carthamus,  but  it  foon  changes  towards  an  orange. 
This  fubftance  is  alfo  ufed  for  dyeing  filk  poppy  colour,  a 
bright  orange  red,  cheny,  rofe  and  ftelh  colour.  The  pro- 
ceffes  differ  according  to  the  intenfity  of  the  colour  to  be 
given,  and  the  degree  in  which  it  approaclies  that  of  fire  :  but 
the  carthamus  bath,  which  varies  in  tire  mode  of  ufing,  is 
prepared  in  this  way  :  Having  extracted  the  yellow  matter  of 
the  carthamus,  and  opened  the  cakes,  it  is  put  into  a  deal 
trough,  where  it  is  fprinkled  at  different  times  with  cendres 
gravelees,  or  foda,  the  latter  of  which  is  belt  well  powdered 
and  lifted,  in  the  proportion  of  fix  pounds  to  a  hundred  ; 
mixing  it  well  as  the  alkali  is  put  in.  The  carthamus  thus 
mixed  with  the  alkali,  is  put  into  a  fmall  trough  with  a  grated 
bottom,  firft  lining  it  with  a  clofely  woven  cloth.  When  this 
trough  is  nearly  half  filled,  it  is  placed  upon  the  large  one, 
and  cold  water  is  poured  on  it  till  the  lower  trough  be  full. 
The  carthamus  is  then  fet  over  another  trough,  till  the  water 
comes  from  it  almoft  colourlefs.  A  little  more  alkali  is  then 
added,  and  frefh  water  is  poured  on,  and  thefe  operations  are 
repeated,  till  the  carthamus  be  exhaufted,  and  become  yellow. 

After  the  filk  has  been  diftributed  on  the  rods  in  hanks, 
good  lemon  juice  is  poured  into  the  bath,  till  it  is  of  a  fine 
cherry  colour.  This  is  called  turning  the  bath.  Having  Itir- 
red  the  bath  well,  the  filk  is  dipped  in,  and  turned  on  the  ikein 
fticks  as  long  as  it  appears  to  get  any  colour.  For  poppy  co¬ 
lour  it  is  taken  out,  wrung,  drained  on  the  pegs,  and  paffed 
through  a  new  bath,  where  it  is  treated  as  in  the  former.  It- 
is  then  dried  and  palled  through  frelli  baths,  waffling  and  dry¬ 
ing  it  after  every  operation,  till  it  have  obtained  the  depth  of 
colour  required.  When  it  is  at  the  proper  point,  it  is  bright¬ 
ened,  by  turning  it  feven  or  eight  times  in  a  bath  of  hot  water, 
to  every  bucket  of  which  about  a  gallon  of  lemon-juice  has  been 
put.  But  when  filk  is  to  be  dyed  poppy  or  fire  colour,  it  muff 
be  firft  feoured  as  for  white  ;  and  mull  then  have  a  flight  an- 
notta  ground.  This  filk  ffiould  not  be  alumed.  And  bright 
orange  reds,  as  well  as  deep  cherry  colours,  are  treated  exatftly 
in  the  fame  way  as  poppy  colour T  except  that  they  have  not  the 
annotta  ground,  and  that  they  may  be  dipped  in  the  baths  that 
have  been  already  ufed  for  poppy  colour,  which  will  exhauft 
them.  The  lighter  cheny  colours,  rofe  colours  of  every  fhade, 
and  flefh  colours,  are  made  from  baths  of  the  fecond  and  third- 
runnings  of  the  carthamus,  which  are  weaker  than  the  firft. 
In  thefe  the  deepeft  Ihades  are  dipped  the  firft.  But  the  lighteil 
of  thefe  fhades,  which  is  a  very  pale  flefh  colour,  requires  a. 
little  foap  to  be  put  into  the  bath  :  tin’s  foftens  the  colour,  and- 
prevents  it  from  taking  too  quickly  or  unevenly.  The  filk  is 
then  waffled,  and  brightened  a  little  in  the  bath  -which  has  been 
ufed  for  brightening  the  colours  which  are  deeper. 

Thefe  different  baths  are  ufed  as  foon  as  they  are  made,  and 
as  quickly  as  poff.ble,  as  by  keeping  they  Iofe  much  of  their 
colour,  which  would  even  be  entirely  loft  after  fome  time-- 
They  are  alfo  ufed  cold,  becaufe  the  red  fccitla  lofe  their  co¬ 
lour  on  being  expofed  to  heat..  The  moft  proper  alkali  to  be 
ufed  will  be  cryftals  of  foda,  or  the  fait  of  tartar.  In  order  to 
leffen  the  expence  of  carthamus  for  deep  fhades,  about  a  fifth 
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of  the  bath  of  archil  may  be  mixed  with  the  firft  and  fecond 
bath.  But  when  raw  filk  is  to  be  dyed,  that  which  is  very 
white  fhould  be  chofen,  and  treated  as  boiled  filk,  with  this 
difference  only,  that  the  poppy  colours,  bright  orange  reds, 
and  cherry  colours,  are  palled  through  baths  that  have  been 
ufed  for  the  fame  colours  for  fcoured  filk.  Poppy  colour  pre¬ 
pared  in  an  acid  liquor  refills  the  a£lion  of  vinegar,  but  it  foon 
changes  and  fades  in  the  air. 

Some  experiments  have  been  made  by  Mr.  Beckmann  re- 
fpedting  the  application  of  the  red  colour  of  carthamus  to  cot¬ 
ton.  Having  macerated  cotton  two  hours  in  melted  lard,  he 
wafhed  it  well,  and  dyed  it  in  the  common  way  with  carthamus 
deprived  of  its  yellow  matter.  This  cotton  took  a  deeper  colour 
than  feme  which  had  undergone  no  preparation.  Soap  fuc- 
ceeded  equally  well  ;  and  olive  oil  flill  better.  He  then  dip¬ 
ped  his  cotton  in  oil  repeatedly,  drying  it  each  time.  After 
the  lafl  drying  he  walked  and  dried  it,  and  then  paffed  it  through 
the  yellow  bath  of  carthamus,  to  which  he  added  galls  and 
alum,  finally-,  he  dyed  it  with  the  alkaline  folution  of  car¬ 
thamus  and  lemon-juice.  By  thefe  means  he  obtained  a  fine 
full  red.  Cotton  treated  in  the  fame  manner,  without  having1 
been  impregnated  with  oil,  took  a  colour  of  the  fame  kind,  but 
lefs  full,  and  lefs  capable  of  Handing  the  adlion  of  the  air.  From 
thefe  trials  he  thinks,  that  cotton  to  be  dyed  with  carthamus 
fhould  receive  a  preparation  fimilar  to  that  which  it  receives  for 
the  Adrianople  red. 

In  order  to  dye  cotton  poppy  colour,  Mr.  Wilfon  diredls  that 
the  carthamus  thoroughly  freed  from  the  yellow  colouring  matter 
be  put  into  a  vefiel,  at  the  bottom  of  which  is  a  hair  fieve,  and 
to  pour  on  it  a  folution  of  pearl-afhes,  mixing  them  well,  and 
leading  them  to  fland  all  night.  The  next  morning  the  liquor 
is  to  be  drawn  off  by  a  cock  at  the  bottom  of  the  vefTel,  and 
the  cotton  to  be  dyed  is  to  be  put  into  it,  and  turned  by  means 
of  a  winch.  In  the  mean  time  a  folution  of  tartar  is  prepared, 
and  left  to  fettle,  and  while  it  is  yet  hot,  it  is  poured  into  the 
carthamus  bath,  till  the  liquor  is  rendered  a  little  four.  The 
cotton  mull  continue  to  be  turned  in  this  till  it  has  acquired  the 
proper  fhade.  It  is  then  wafhed  lightly,  and  dried  in  a  flove;  and 
in  this  way  it  obtains  a  colour  which  is  very  fine.  But  to  give 
cotton  a  fcarlet,  it  mufl  firft  be  dyed  yellow  by  means  of  an- 
notta,  and  while  wet,  mult  be  dyed  with  carthamus,  in  the 
manner  juft  deferibed.  It  thus  acquires  a  fine  fcarlet,  which 
however  is  neither  permanent  nor  capable  of  withftanding  the 
operation  of  walhing. 

Of  Dyeing  with  Bra/il-wood. — In  ufing  brafil-wood  or  any 
other  colouring  wood  in  a  dye  bath  or  fiat,  it  is  neceffary  to 
inclofe  them  in  thin  linen  bags.  Wool,  in  order  to  be  dyed 
with  this  wood,  muft  undergo  certain  preparations.  It  is 
to  be  boiled  in  a  folution  of  alum,  to  which  a  fourth  of  its 
weight,  or  even  lefs,  of  tartar,  has  been  added.  A  greater 
proportion  of  tartar  would  render  the  colour  yellow.  The  wool 
thus  impregnated  is  to  be  kept  at  leaft  a  week  in  a  cool  place, 
after  which  it  is  dyed  byr  boiling  gently  in  the  brafil-juice.  The 
colouring  matter  which  is  firft  depofited  does  not  yield  fo  fine  a 
colour  ;  it  is  proper,  therefore,  to  dip  the  coarfeft  fluff  in  the 
hath  firft.  In  this  manner  a  bright  red  is  obtained,  which 
Hands  the  action  of  the  air  in  a  tolerable  degree.  When  the 
red  colour  of  brafil-juice  is  deftroyed  by  means  of  any  acid, 
it  gives  woollens  a  more  or  lefs  dun  colour,  which  is  very 
durable. 

It  is  the  cuftom  of  Mr.  Poerner  to  prepare  the  cloth  with  a 
boiling  compofed  of  folution  of  tin,  alum,  and  a  little  tartar  ; 
and  to  make  his  bath  with  brafil-wood,  and  a  confiderable  pro¬ 
portion  of  alum.  In  the  refiduum  of  this  bath  he  dyes  a  fecond 
piece,  which  has  received  a  fimilar  preparation.  The  firft  piece 
takes  a  fine  brick  colour  j  the  fecond,  a  colour  that  approaches 
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fcarlet,  The  fhades  may  be  confiderably  varied  by  varying  the 
proportions  of  the  ingredients  employed. 

A  procefs  is  given  by  Mr.  Guhliche,  by  which  he  pretends 
finer  and  more  permanent  colours  are  obtained  than  by  thofe  in 
ufe.  He  direfts  pure  vinegar,  or  aceto-citric  acid,  which  is  a 
mixture  of  lemon-juice  and  vinegar,  or  aqua  regia,  to  be  poured 
on  brafil-wood,  reduced  to  a  powder,,  or  very  fmall  chips,  till  it 
is  covered  with  liquor,  or  even  till  the  liquor  is  a  certain  height 
above  it  ;  the  mixture  to  be  well  fhaken,  and  then  left  to  fettle 
for  twenty-four  hours ;  after  which  it  is  to  be  decanted,  filter¬ 
ed,  and  kept  for  ufe.  On  the  refiduum  a  vegetable  acid,  or 
pure  water,  is  to  be  poured,  and,  having  flood  a  day  or  two, 
filtered.  This  is  to  be  repeated  till  all  the  colouring  matter  is 
extracted,  when  the  wood  will  be  found  to  be  black.  All  thefe 
liquors  are  then  to  be  mixed  together  very  carefully.  The  fluff 
being  prepared  with  a  flight  galling  of  fumach,  or  white  galls, 
is  flightly  alumed  :  being  juft  rinfed,  it  is  put  quite  wet  into  a 
bath  prepared  in  the  following  manner  :  A  portion  of  the  acid 
folution  of  brafil-wood  is  diluted  with  a  quantity  of  water  pro¬ 
portionate  to  the  quantity  of  the  fluff,  and  the  depth  of  the 
colour  to  be  given  it.  When  this  is  fo  hot  that  the  hand  will 
juft  bear  it,  folution  of  tin  is  poured  in,  till  it  is  of  a  fire  colour  : 
it  is  then  flirred,  and  the  fluff  is  put  in.  After  this  has  remained 
in  half  an  hour,  it  is  taken  out  and  wafhed.  The  remainder 
of  the  bath  may  be  ufed  for  lighter  fhades  ;  but  thofe  fluffs 
fhould  only  be  galled  which  are  for  deep  fhades. 

This  wood  is  ufed  for  dyeing  filk  what  is  called  falfe  crimfon, 
to  diftinguifh  it  from  that  produced  by  means  of  cochineal, 
which  has  far  more  permanency.  For  this  the  filk  fhould  be 
boiled  with  foap,  in  the  proportion  of  twenty  pounds  of  the 
latter  to  a  hundred  of  the  former,  and  afterwards  alumed.  Lefs 
aluming  is  required  for  this  than  for  grain  crimfon.  Having 
refrefhed  it  at  the  river,  it  is  dipped  in  a  bath,  more  or  lefs 
charged  with  brafil-juice  according  to  the  fhade  to  be  given.  If 
water  containing  no  earthy  fait  be  employed,  the  colour  will 
be  too  red  for  crimfon  :  to  remedy  which,  the  filk  may  be  paffed 
through  a  flight  alkaline  folution,  or  a  little  alkali  may  be  added 
to  the  bath.  Wallring  the  filk  in  hard  water  till  it  have  ac¬ 
quired  the  proper  hue,  will  produce  the  fame  effe£t.  In  order 
to  make  falfe  crimfons  deeper,  or  dark  reds,  juice  of  logwood 
is  added  to  the  brafil  bath,  after  the  filk  has  been  impregnated 
with  the  latter.  A  little  alkali  may  alfo  be  put  in  according  to 
the  fhade  required.  But  to  imitate  poppy  or  fire  colour,  the 
filk  mufl  have  an  annotta  ground,  even  deeper  than  when  it  is 
to  be  dyed  with  carthamus  :  after  which  it  is  wafhed,  alumed, 
and  dyed  with  the  brafii-juice,  to  which  a  fmall  portion  of  foap- 
fuds  is  generally  put. 

But  the  folution  of  tin  cannot  be  ufed  for  dyeing  filk  with  the 
juice  of  brafil-wood,  as  with  cochineal  ;  and  the  reafon  in  both 
is  the  fame  :  the  colouring  particles  would  feparate  too  quickly 
to  be  capable  of  fixing  on  the  filk,  which  does  not  attradl  them 
fo  powerfully  as  wool.  The  colours  imparted  by  dye-woods 
m  ay  however  be  much  improved  by  lleeping  the  filk  in  a  cold 
folution  of  tin.  A  ftrong  decoftion  of  brafil-wood  gives  yellow 
filk  a  fcarlet  colour,  inferior  indeed  to  that  given  by  cochineal, 
but  finer  and  more  permanent  than  if  it  be  fleeped  in  alum  only, 
and  as  capable  of  Handing  the  proof  by  vinegar,  as  crimfon  or 
poppy  in  grain.  But  it  is  neceffary,  inflcad  of  ufing  raw  filk, 
to  give  a  yellow  ground  to  filk  that  has  been  fcoured,  or  to  mix 
fome  yellow  fubftance  with  the  brafil-juice. 

Different  experiments  have  been  made  by  Mr.  Poerner  on 
methods  that  may  be  employed  for  dyeing  cotton  with  brafil- 
wood  by  means  of  different  mordants,  as  alum,  folution  of  tin, 
fal  ammoniac,  pot-alh,  &c.  ufed  either  in  the  bath,  or  in  the 
preparation  of  the  cotton.  He  could  not  produce  a  colour, 
however,  that  would  Hand  waftring  with  foap,  though  fome 
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would  {land  the  aflionof  the  air,  and  waffling  with  water,  to¬ 
lerably  well.  Cottons  thus  dyed  fliould  be  dried  in  the  lhade. 
The  following  procefs  is  recommended  by  Mr.  Brown  for  giving 
cotton  a  crimfon  colour  :  A  folution  of  tin  is  prepared  in  the 
proportions  of  nitric  acid  two  pounds,  muriatic  acid  one  pound, 
tin  eight  ounces,  water  one  pound.  The  liquids  being  mixed 
together,  the  tin  is  gradually  added.  Then  for  a  piece  of  cot¬ 
ton  velvet  weighing  fifteen  or  fixteen  pounds,  a  bath  is  pre¬ 
pared,  confuting  of  boiling  water  four  parts,  flrong  decodlion 
of  galls  two  parts.  Having  llirred  the  bath  with  the  rake, 
the  piece  is  put  in,  worked  for  half  an  hour,  and  left  to  foak 
two  hours,  when  it  is  taken  out,  and  left  to  drain.  Another 
bath  being  prepared  with  three  buckets  of  boiling  water,  and 
one  of  decodlion  of  brafil-wood,  alfo  boiling,  is  to  be  raked, 
and  the  piece  worked  in  it  an  hour.  This  bath  is  to  be  thrown 
away,  and  the  vat  waflied  out,  and  then  filled  with  a  pure  de- 
codlion  of  the  wood,  in  which  the  piece  is  to  be  worked  half  an 
hour,  and  then  raifed  on  the  winch.  A  bath  of  very  clear  river 
water,  with  a  quart  of  folution  of  tin,  being  piepared  and 
raked,  the  piece  is  to  be  worked  in  it  a  quarter  of  an  hour. 
It  is  then  raifed  on  the  winch,  and  fet  over  the  vat  containing 
the  bath  of  decodlion  of  brafil-wood,  one  lixteenth  of  which  is 
to  be  taken  out,  and  replaced  by  an  equal  quantity  of  boiling 
decodlion.  This  being  raked,  the  piece  is  worked  in  it  half  an 
hour,  raifed  oi)  the  winch,  and  carried  back  to  the  vat  contain¬ 
ing  the  folution  of  tin.  Tliefe  operations  are  performed  alter¬ 
nately  fix  or  eight  times,  obferving  each  time  to  take  out  a 
fixteenth  of  the  bath  of  biafil-wood,  and  replace  it  with  an  equal 
quantity  of  boiling  dccodtion  of  the  fame  wood,  to  rake  the 
bath  of  compofition  each  time,  and  to  finilh  the  dyeing  with 
the  latter.  The  piece  is  to  be  waflied  in  the  river,  and  dried  in 
a  dark  lhady  fituation. 

In  order  to  give  greater  permanency  to  the  fine  and  various 
colours  obtained  from  brafil-wood,  it  is  neceffary  to  confider  its 
properties.  The  two  combinations  of  it  with  alumine  and  oxide 
of  tin,  appear  bell  calculated  to  render  it  durable.  It  is  there¬ 
fore  advifeable  to  feek  the  circumltances  mo  ft  proper  to  favour 
the  formation  of  thefe  combinations  according  to  the  nature 
*of  the  Huff  to  be  dyed. 

Gf  Dyeing  -with  Logwood. — Stulls  would  only  take  a  flight 
and  fading  colour  from  the  decodlion  of  logwood,  if  they 
were  not  previoufly  prepared  with  alum  and  tartar.  A  little 
alum  is  added  alfo  to  the  bath.  By  thefe  means  a  pretty  good 
violet  is  produced  in  them.  But  a  blue  colour  may  be  obtained 
from  this  wood,  by  mixing  verdegris  with  the  bath,  and  dip¬ 
ping  the  cloth  till  it  have  acquired  the  {hade  which  is  defired. 
The  grand  ufe  of  logwood  is  for  blacks,  to  which  it  gives  a 
lufire  and  velvety  call,  and  for  grays  of  certain  fhades.  It  is 
alfo  of  very  extenfive  ufe  for  different  compound  colours,  which 
it -would  he  difficult  to  obtain  of  equal  beauty  and  variety,  by 
means  of  drugs  affording  a  dye  of  greater  permanency.  It  is 
ufed  for  dyemg  filk  violet.  For  this  the  filk  mull  be  fcoured, 
aluined,  and  waflied  ;  becaufe  without  aluming  it  would  take 
ody  a  reddilh  tinge,  that  would  not  Hand  wetting.  To  dye 
filk  thus,  it  mull  be  turned  in  a  cold  decoftion  of  logwood,  till 
it  have  acquired  the  proper  colour  :  if  the  decoflion  were  ufed 
hot,  the  colour  would  he  in  flripes  and  very  uneven.  13  «r  gin  an 
has  obferved,  that  a  line  violet  might  he  produced  from  log¬ 
wood,  by  impregnating  the  filk  with  folution  of  tin.  In  faff, 
we  may  thus  obtain,  particularly  by  mixing  logwood  and  brafil 
in  various  proportions,  a  great  number  of  fine  fhades,  more  or 
lefs  inclined  to  red,  from  lilac  to  violet.  And  if  deco6liori  of 
logwood  be  fubllituted  for  that  of  brafil  in  the  procefs  commu¬ 
nicated  by  Mr.  Brown,  a  fine  violet  colour  will  be -produced. 
The  remarks  made  on  brafil-wood  are  equally  applicable  to 
tllii. 

Vol.  III. 


Sect.  IV.  Of  Yellow. 

Of  Dyeing  with  1  Veld. — The  yellow  communicated  to  wool 
by  means  of  weld  has  little  permanency,  if  the  wool  be  not  pre¬ 
vioufly  prepared  by  fome  mordant.  For  this  purpofe  alum  and 
tartar  are  ufed,  by  means  of  which  this  plant  gives  a  very  pure 
yellow,  which  has  the  advantage  of  being  perrrwnent  or  durable. 
Tor  the  boiling,  which  is  managed  in  the  common  way,  Hellot 
advifes  four  ounces  of  alum  to  every  pound  of  wool,  and  only 
one  ounce  of  tartar  :  many  dyers,  however,  ufe  half  as  much 
tartar  as  alum.  Tartar  renders  the  colour  paler,  but  more 
lively.  For  the  purpofe  of  dyeing  with  -weld,  the  plant  is 
boiled  in  a  frefh  bath,  enclofing  it  in  a  bag  of  thin  linen,  and 
keeping  it  from  riling  to  the  top  by  means  of  a  heavy  wooden 
crofs.  Some  dyers  boil  it  till  it  finks  to  the  bottom  of  the  cop¬ 
per,  and  then  let  a  crofs  down  upon  it  :  others,  when  it  is 
boiled,  take  it  out  with  a  rake  and  throw  it  afide.  Hellot  di- 
re£ls  five  or  fix  pounds  of  weld  for  every  pound  of  cloth  ;  but 
dyers  feldom  ufe  fo  much,  contenting  themlelves  with  three  or 
four  pounds,  or  even  much  lefs.  Many,  indeed,  add  to  the 
weld  a  little  quicklime  and  afnes,  which  favour  the  extraflion 
of  the  colouring  matter,  and  heighten  its  colour,  but  at  the 
fame  time  render  it  liable  to  be  changed  by  the  action  of  acids. 
The  quantity  of  weld,  however,  plight  to  be  proportionate  to 
the  depth  of  the  {hade  that  is  required.  Both  lighter  and 
brighter  fhades  may  be  obtained  by  dyeing  after  deeper  ones, 
adding  water  at  each  dipping,  and  keeping  the  bath  boiling  r 
but  light  fhades  procured  in  this  way  are  not  fo  lively  as  when 
frefh  baths  are  ufed,  proportioning  the  quantity  of  weld  to  the 
depth  of  the  fhade  intended  to  be  procured.  If  common  fait 
be  added  to  the  weld  bath,  it  renders  its  colour  richer  and 
deeper  :  fulphate  of  lime,  or  gypfum,  alfo  deepens  it:  but  alum 
renders  it  paler  and  more  lively  ;  and  tartar,  Fill  paler.  Sul¬ 
phate  of  iron  or  vitriol  makes  it  incline  to  brown.  The  fhades 
obtained  from  weld  may  be  modified  by  fuch  additions,  by  the 
proportion  of  the  weld,  by  the  length  of  the  operation,  and  by 
the  mordants  employed  in  preparing  the  fluff.  Thus  Scheffer 
fays,  that  by  boiling  the  wool  two  hours  with  a  fourth  of  its 
weight  of  folution  of  tin,  and  the  fame  of  tartar,  waffling  it 
and  boiling  it  fifteen  minutes  with  an  equal  weight  of  weld,  it 
will  take  a  fine  yellow,  which,  however,  will  not  penetrate  its 
external  texture.  Mr.  Poerncr  alfo  directs  the  cloth  to  be 
prepared  as  for  dyeing  fcarlet.  By  thefe  means  greater  bright- 
nefs  and  permanency  are  given  to  the  colour,  which,  every  thing 
elfe  being  equal,  is  alfo  lighter.  The  colour  may  alfo  be  mo¬ 
dified  by  palling  the  cloth,  when  it  comes  out  of  the  dye, 
through  anotbef  bath.  Therefore,  to  produce  a  golden  yellow, 
the  cloth,  when  it  comes  out  of  the  welding,  may- be  paffed 
through  a  flight  madder  hath  ;  and  for  a  tawny,  through  a  bath 
made  with  a  little  foot. 

In  order  to  dye  filk  plain  yellow,  no  other  ingredient  than 
weld  is  in  general  ufed.  The  filk  ought  to  be  fcoured  in  the  pro¬ 
portion  of  twenty  pounds  of  foap  to  the  hundred,  and  after¬ 
wards  alumed  and  refrefhed,  that  is,  waflied  after  having  been 
alumed. .  Then  a  bath  is  prepared  with  two  pounds  of  weld  for 
each  pound  of  lilk,  which,  after  a  quarter  of  an  hour’s  boil¬ 
ing,  is  to  be  puffed  through  a  fieve  or  cloth  into  a  vat  :  when 
it  is  of  fuch  a  temperature  as  the  hand  can  bear,  the  filk  is  put 
in,  and  turned  until  the  colour  is  become  uniform  :  during 
this  operation  the  weld  is  boiled  a  fecond  time  in  frefh 
water  ;  about  half  of  the  firil  bath  is  taken  out,  and  its  place 
fupplied  by  a  frefh  decodlion.  This  frefh  bath  may  be  ufed  a 
little  hotter  than  the  former  ;  too  great  a  degree  of  heat  how¬ 
ever  muff  be  avoided,  that  no  part  of  the  colour  already  lixt  d 
may  be  diffolved  :  it  is  to  be  turned  as  before,  and  in  the  mean 
time  a  quantity  of  ccndrcs  gravelces  is  to  be  diffolved  in  a  part 
of  the  fecond  dcco&ion  ;  the  filk  is  to  be  taken  out  of  the 
M  m 
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bath,  that  more  or  left  of  this  folution  may  be  put  in,  accord¬ 
ing  to  the  fhade  required.  After  it  hds  been  turned  a  few  times, 
a  hank  is  wrung  with  the  pin,  that  it  may  be  feen  whether  the 
colour  be  fufficiently  full,  and  have  the  proper  gold  call  :  if  it 
Ihould  not,  a  little  more  of  the  alkaline  folution  is  added,  the 
effect  of  which  is  to  give  the  colour  a  gold  call,  and  to  render 
it  deeper.  In  this  way  the  procefs  is  to  be  continued,  until  the 
ft lk  has  attained  the  dtlired  ftiade  :  the  alkaline  folution  may 
alfo  be  added  along  with  the  fecond  decoction  of  the  weld. 
Care  mult  however  be  taken  that  the  bath  has  not  too  great  a 
degree  of  heat. 

If  it  fhouid  be  wilbed  to  produce  yellows  with  more  of  a 
gold  orjcnquille  colour,  a  quantity  of  annotta,  proportioned  to 
the  fhade  required,  mult  he  added  to  the  bath  at  the  fame  time 
with  the  alkali.  But  for  light  lhades  of  yellow,  fuch  as  pale 
lemon,  or  canary-bird  colour,  the  filk  ought  to  be  fcoured  as 
for  blue,  becaufe  the  lhades  are  more  beautiful  and  tranfparcnt, 
in  proportion  as  the  ground  on  which  they  are  laid  is  whiter  : 
the  ftrength  of  the  bath  is  proportioned  to  the  fhade  wifhed  to 
be  obtained  ;  and  if  it  be  intended  that  the  yellow  fhouid  have 
a  tinge  inclining  to  green,  more  or  left  of  the  irtdigo  vat  is 
added,  if  the  filk  has  not  been  azured.  To  prevent  the  lhades 
from  being  too  deep,  the  filk  may  be  more  (lightly  alurned  than 
is  commonly  prafiiied. 

It  is  dire&ed  by  Scheffer  that  the  filk  fhouid  be  foaked 
twenty-four  hours  in  a  folution  of  tin,  made  with  four  parts 
of  nitric  acid,  one  of  common  fait,  and  one  of  tin,  and  fatu- 
rated  with  tartar  ;  that  it  fhouid  be  wafhed,  and  boiled  half  an 
hour  with  an  equal  quantity  of  weld  flowers.  He  cbferves, 
that  a  fine  ftraw  colour  is  thus  obtained,  which  poffefies-  the 
advantage  of  refilling  the  afticn  of  acids.  By  following  this 
procefs,  very  little  tin  fhouid  be  left  iu  the  folution,  as  it  is 
precipitated  by  the  2cid  of  tartar.  In  order  to  dye  cotton  yel¬ 
low,  it  is  neceffary  to  begin  by  fcouring  it  in  a  bath  prepared 
with  the  ley  of  the  alhes  of  green  wood  •>  it  is  then  wafhed, 
dried,  and  alurned  with  one-fourth  of  its  weight  of  alum  ; 
after  twenty-four  hours  it  is  taken  out  of  the  aluming,  and  dried 
without  being  wafhed.  A  weld  bath  is  then  prepared,  with 
the  proportion  of  a  pound  and  a  quarter  of  weld  for  each 
pound  of  cotton  :  in  this  the  cotton  is  dyed,  by  being  turned 
and  wrought  in  it  until  it  has  acquired  a  proper  fhade  ;  it  is  taken 
out  of  this  bath  to  be  foaked  for  an  hour  and  a  half,  in  a  folu¬ 
tion  of  fulphate  of  copper  or  blue  vitriol,  in  the  proportion  of 
one-fourth  of  the  weight  of  the  cotton  :  it  is  then  thrown, 
without  being  walhed,  into  a  boiling  folution  of  white  foap 
made  with  the  fame  proportions  ;  after  being  well  ftirred,  it 
is  boiled  in  it  for  nearly  an  hour,  then  walhed  and  dried  very 
well. 

But  if  a  ftill  deeper  yellow  be  required,  the  cotton  is  not 
alurned,  but  two  pounds  and  a  half  of  weld  for  each  pound  of 
cotton  are  employed,  to  which  a  drachm  of  verdegris  mixed  with 
a  part  of  the  bath  is  added ;  in  this,  the  cotton  is  dipped  and 
worked,  until  it  have  acquired  an  uniform  colour ;  it  is  then 
taken  out  of  the  bath,  that  a  little  ley  of  fodamay  be  poured 
in  ;  returned  into  the  bath  and  kept  there  for  a  fall  quarter  of 
an  hour,  when  it  is  taken  out,  wrung,  and  dried  very  care¬ 
fully.  A  lemon  colour  is  dyed  by  the  fame  procefs,  except 
that  only  one  pound  of  weld  is  employed  for  each  pound  of 
cotton,  and  that  the  proportion  of  verdegris  may  alfo  be  dimi- 
nilhed,  or  even  entirely  omitted,  aluming  being  fubllituted  in 
its  Head.  The  lhades  of  yellow  may  thus  be  varied  in  many 
different  ways.  The  proceffes  for  thread  are  to  be  managed  in 
the  fame  manner. 

Of  Dyeing  'with  Yellow-wood,  or  Fitjlic. — When  this  wood  is 
ufed,  it  mull  be  fplit,  or,  what  is  better,  cut  into  chips,  and 
cncloftd  in  a  bag.  Weld  gives  an  unprepared  cloth  only  a 
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pale  yellow,  which  foon  changes  in  the  air  ;  but  fuftic  without 
the  aid  of  mordants  gives  it  a  brovvnilh  yellow,  which  is  dull 
indeed,  hut  which  Hands  very  well  when  expofed  to  the  air  ; 
its  colour  is  rendered  more  bright  and  fixed,  by  the  mordants 
employed  with  weld,  which  act  on  it  in  a  fimilar  manner ;  thus 
alum,  tartar,  and  a  folution  of  tin,  render  the  colour  brighter  ; 
common  fait,  and  fulphate  of  lime  or  gvpfum,  render  it  deeper. 
Baltic  may  therefore  be  treated  in  the  fame  way  as  weid,  with 
only  this  difference,  that  in  order  to  obtain  the  fame  fhade,  much 
left  yellow  wood  is  required  ;  thus  from  five  to  fix  ounces  of 
tin’s  wood  are  fufftcient  to  give  a  lemon  colour  to  a  pound  of 
cloth,  but  the  colours  obtained  from  it  incline  mere  to  orange, 
than  thofe  obtained  from  the  weld  ;  and  therefore,  they  are 
fometimes  ufed  together  in  quantities  proportioned  to  the  effect 
that  is  defired. 

Of  Dyeing  with  Annotta. — When  this  fubllance  is  ufed,  it  is 
always  mixed  with  an  alkali,  which  facilitates  its  folution,  and 
gives  a  colour  left  inclining  to  red.(  It  is  cut  in  pieces,  and' 
boiled  in  a  caldron,  with  an  equal  weight  of  cendres  gravel tes, 
provided  the  defired  lhades  do  not  require  a  fmaller  proportion 
of  alkali  ;  the  cloth  may  be  then  dyed  in  this  bath,  either 
with  thefe  ingredients  alone,  or  with  the  addition  of  others  to 
modify  the  colour  :  but  it  feldom  happens  that  annotta  is  ufed 
for  wool,  becaufe  the  colours  it  imparts  are  too  fading,  and 
may  be  obtained  of  a  more  durable  nature  by  other  means. 
Hellot  employed  it  in  dyeing  a  fluff  prepared  with  alum  and, 
tartar,  but  the  permanency  of  the  colour  was  not  much  in- 
creafed  ;  it  is  moll  generally  ufed  for  filk.  For  the  purpofe  of 
dyeing  filks  of  an  aurora  or  orange  colour,  it  is  fufficient  to 
fcour  them  with  twenty  pounds  of  foap  to  the  hundred;  after 
they  have  been  well  cleanfcd,  they  may  be  immerfed  in  a  bath 
of  water,  with  which  more  or  lets  of  the  alkaline  folution  of 
annotta,  according^  to  the  fhade,  has  been  carefully  mixed. 
The  heat  of  this  bath  Ihould  be  between  tepid  and  rhe  paint  at 
which  water  boils.  After  the  filk  has  acquired  an  uniform  co¬ 
lour,  one  of  the  hanks  mu (l  be  taken  out,  walhed  and  wrung, 
to  fee  whether  the  colour  be  fufficiently  full ;  and  if  it  be  not, 
more  folution  of  annotta  mull  be  added,  and  it  mull  be  turned 
again.  This  folution  preferves  its  colour  without  being  altered.. 
The  defired  fhade  having  been  obtained,  nothing  remains  but 
to  wafh  the  filks,  and  to  beetle  them  twice,  by  a  ftream  of 
water,  to  free  them  from  the  fuperlluous  annotta,  which-  would 
injure  the  beauty  of  the  colour  very  much.  If  raw  filk  be  to 
be  dyed,  fuch  as  is  naturally  white  mult  be  chofen,  and  it 
mull  be  dyed  in  the  annotta  bath,  whiclrotight  only  to  be  tepid, 
or  even  cold,  that  the  alkali  may  not  diffolve  the  gum  of  the 
filk,  anddellroy  its  elallicity,  which  Ihould  be  ureferved  care¬ 
fully. 

This  only  refpedls  the  filk  intended  to  receive  the  aurora 
colour  :  to  make  the  orange,  which  contains  more  red,  after 
dyeing  with  annotta,  it  is  neceffary  to  redden  the  filks  with 
vinegar,  alum,  or  lemon-juice.  The  acid,  in  faturating  the 
alkali  ufed  to  diffolve  the  annotta,  dellroys  the  yellow  fhade 
which  the  alkali  had  imparted,  and  rellores  its  natural  colour, 
which  inclines  confiderably  to  red.  Orange  colours  which  have 
been  reddened  with  alum,  mull  be  walhed  in  a  ftream  of  water  ; 
but  it  is  not  neceffary  to  beetle  them,  unlefs  the  colour  be  too 
red.  It  is  alfo  poffible  to  obtain  lhades  which  preferve  a  reddilh 
hue,  at  a  fingle  operation,  by  employing  in  the  preparation  of 
the  annotta  bath,  a  fmaller  quantity  of  alkali  than  that  which 
has  been  diredled  above.  Some  dyers,  and  particularly  Mr. 
Guhliche,  recommend  no  heat  to  be  employed  in  the  prepara¬ 
tion  of  annotta.  If  the  laft  lhades  be  required  to  have  lefs  of 
an  orange,  and  to  approach  more  to  nankeen,  a  little  of  the 
folution  of  galls  mull  be  put  to  the  bath. 

In  order  to  give  an  orange  colour  to  cotton,  Mr.  Wilfon 
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direfls  the  annctta  to  le  ground  while  it  is  kept  moillened, 
boiled  in  water  with  double  its  weight  of  alkali,  left  to  fettle 
for  half  an  hour,  ar.d  the  clear  liquor  to  be  put  into  a  heated 
vcffel ;  in  this  the  cotton  is  to  be  immerfed,  when  it  will  take 
an  orange  colour.  A  hot  folution  of  tartar  is  then  to  be  poured 
into  the- bath,  fo  that  it  may  become  weakly  acidulated  :  it  is 
to  be  again  turned  in  it  on  the  {kein  kicks,  or  wound  upon  the 
winch  when  ip  the  piece  ;  in  this  way,  the  colour  becomes 
more  lively,  and  fixes  better  ;  the  cotton  mull  then  be  wafhed 
Uightly,  and  dried  by  means  of  a  /love. 

Of  Dyeing  with  Saw-wort,  life. — This  fub fiance  without 
mordants,  gives  a  yellowifh  green  colour  which  has  no  durabi¬ 
lity  ;  but  by  means  of  alum,  employed  either  in  a  feparate  boil¬ 
ing,  or  put  into  the  bath  with  the  plant,  it  gives  a  yellow  co¬ 
lour  which  is  both  plealing  and  durable.  Mr.  Poerner  thinks 
the  bed  mordants  for  it,  are  alum  and  fulphate  of  lime.  Schef¬ 
fer  advifes  that  the  wool  be  prepared  with  alum  and  one-twelfth 
of  tartar:  he  afferts,  that  if  it  be  prepared  with  three-fix- 
teenths  of  folution  of  tin  and  as  much  tartar,  it  acquires  a  much 
bl  ighter  colour  than  in  the  former  infiance. 

Dyers  Weed  gives  a  yellow  colour,  but  not  comparable  in 
beauty  to  that  of  weld,  or  faw-wort,  which  however  becomes 
fyfficiently  fixed  by  means  of  mordants,  the  mofi  advantageous 
of  which,  either  for  the  preparation  of  the  cloth,  or  for  being 
added  to  the  bath,  are  tartar,  alum,  and  fulphate  of  lime. 

Camomile  affords  a  weak  yellow  colour  of  a  tolerably  pleafaut 
buc,  but  without  durability  ;  mordants  give  it  a  little,  and  the 
molt  ufeful  of  thefe  are  alum,  tartar,  and  fulphate  of  lime. 
Scheffer  afferts,  that  a  very  fine  yellow  may  be  given  to  filk  by 
a  deco&ion  of  this  plant,  into  which  a  little  folution  of  tin 
mixed  with  tartar  till  its  colour  is  become  yellow,  has  been 
added  drop  by  drop  ;'for  dyeing  the  filk,  it  is  kept  warm,  but 
without  boiling  :  he  recommends  that  water  which  does  not 
precipitate  folution  of  tin  fhould  be  made  ufe  of  in  the  procefs. 

Fenugreek. — The  feeds  of  this  plant  when,  ground,  are  capa¬ 
ble  of  giving  a  pale  and  tolerably  durable  yellow  ;  and  the 
mordants  which  lucceed  belt  with  this  fubfiance,  are  alum,  and 
common  fait. 

Turmeric. — This  fubfiance  is  very  rich  in  colour,  and  there 
is  no  other  which  gives  a  yellow  colour  of  fuch  brightnefs,  but 
it  poffeffes  no  durability,  nor  can  mordants  give  it  a  fuficient 
degree  :  common  fait  and  ammoniacal  muriate  are  thofe  which 
fix  the  colour  bell,  but  they  render  it  deeper,  and  make  it  in¬ 
cline  to  brown  ;  fome  recommend  a  fmall  quantity  of  muriatic 
acid.  It  is  fometimes  employed  to  give  the  yellows 
made  with  weld  a  gold  call,  and  to  give  an  orange  tinge  to 
fcarlet  :  but  the  {hade  imparted  by  turmeric  foon  difappears 
when  expofed  to  the  air. 

There  are  two  proeeffes  given  by  Mr.  Guliliche  for  fixing 
the  colour  of  turmeric  on  filk.  The  firft  confifts  in  aluming 
in  the  cold,  for  twelve  hours,  a  pound  of  filk  in  a  folution  of 
two  ounces  of  alum,  and  dyeing  it  hot,  but  without  boiling, 
in  a  bath  compofed  of  two  ounces  of  turmeric,  and  a  quart  of 
aceto-citric  acid  mixed  with  three  quarts  of  water.  The  fecond 
procefs  confifis  in  extradling  the  colouring  particles  from  the 
turmeric  by"  means  of  the  aceto-citric  acid,  and  in  dyeing  the 
filk  alumed  as  already  mentioned  in  this  liquor,  either  cold,  or 
only  moderately  warm.  The  colour  is  rendered  more  durable 
by  this  than  by  the  former  procefs.  The  firft  parcel  immerfed 
acquires  a  gold  yellow  ;  the  colour  of  the  fecond  and  third  par¬ 
cels  is  lighter,  but  of  the  fame  kind  ;  that  of  the  fourth  is  a 
ilraw  colour. 

French  Berries  give  a  pretty  good  yellow,  but  void  of  dura¬ 
bility  ;  when  they  are  employed,  the  cloth  is  prepared  in  the 
fame  way  as  for  dyeing  with  weld. 

Seed  of  Purple  Trefoil. — Mr.  Vogler  has  found  that  a 
bath  of  this  feed,  and  folution  of  pot-afti,  afforded  a  very  deep 
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yellow  ;  with  fulphuric  acid,  a  light  yellow  ;  with  folutions  of 
alum  and  tin,  a  lemon  colour  ;  with  fulphate  of  copper,  a 
greenifh  yellow.  Wools  impregnated  with  thefe  mordants,  and 
boiled  for  fome  minutes  in  a  bath  of  red  trefoil  feed,  are  found 
to  be  permanently  dyed  of  the  colours  above  mentioned  ;  thefe 
yellows  give  a  fine  green  with  indigo.  Mr.  Dize  has  compared 
the  effects  of  trefoil  and  weld,  from  which  it  appears  that  the 
trefoil  feed  gives  wool  a  fine  orange  yellow,  and  filk  a  greenifh 
yellow  ;  that  folution  of  tin  cannot  be  employed  in  this  dye, 
but  that  aluming  is  neceffary  ;  that  the  blue  applied  upon  the 
yellow  produced  by  the  trefoil,  gives  a  lefs  beautiful,  and 
more  dull  green,  than  that  for  which  weld  lias  been  made 
ufe  of. 

Quercitron  Bark. — Dr.  Bancroft  has  introduced  to  the  atten¬ 
tion  of  the  dyer  this  kind  of  bark,  which  may  alfo  be  advantage- 
oufly  employed  in  the  printing  of  linens. 

But  to  dye  wool  yellory  with  it,  he  advifes  that  folution  of 
tin  and  alum  {hould  be  put  into  the  bath  with  the  bark.  Silk 
flrould  be  treated  in  the  fame  manner  as  with  weld  ;  and  if  a 
very  bright  yellow  is  required,  it  mull  be  prepared  by  means 
of  folution  of  tin.  According  to  fome,  wool  mull  be  prepared 
withfolution  of  tin  before  it  is  dyed  with  this  bark.  There  are 
many  other  fubftances  which  are  employed  to  dye  yellow,  and 
which  afford  {hades  endued  with  different  degrees  of  beauty 
and  durability  ;  but  we  cannot  take  notice  of  them  here. 

It  feems  evident  that  in  general,  alkalis  render  the  colour  of 
thefe  fubftances  deeper  and  more  of  an  orange  call  ;  they  faci¬ 
litate 'the  extraction  of  the  colouring  particles  •,  it  is  indeed  only 
by  means  of  them  that  we  obtain  the  particles  from  annotta,  but 
they  alfo  favour  their  deftruftion.  Sulphate  of  lime  or  gyp- 
fum,  common  fait,  and  fal  ammoniac,  render  the  colour  of  yel¬ 
low  fubftances  deeper  :  acids  render  it  more  clear  and 
more  durable  ;  alum  and  folution  of  tin,  while  they  render  it 
more  clear,  alfo  confer  greater  brightnefs  and  durability. 

Sect.  V.  Of  Fawn  Colour. 

It  will  only  be  neceffary  to  take  notice  of  a  few  of  the  fub¬ 
ftances  that  are  employed  to  produce  this  colour. 

Of  Dyeing  with  Walnut-peels . — The  colouring  particles  of 
thefe  peels  have  a  ftrong  difpoiition  to  combine  with  wool,  and 
give  it  a  very  durable  hazel  or  fawn  colour  ;  mordants  appear 
to  add  little  to  its  durability,  but  are  capable  of  varying  its 
fhades,  and  giving  them  greater  brightnefs.  By  means  of  alum 
in  particular,  when  the  Huff  is  prepared  with  it,  a  richer  and 
more  lively  colour  is  procured.  If  walnut-peels  are  to  be  em¬ 
ployed  for  dyeing,  a  quantity,  proportioned  to  that  of  the  ftuff 
and  the  depth  of  the  {hade  required,  is  boiled  for  a  full  quarter 
of  an  hour  in  a  copper.  In  cloths,  the  deepeft  {hades  are  com¬ 
monly  dyed  firft,  and  the  lighter  ones  afterwards ;  but  for  wool¬ 
len  yarn,  the  light  {hades  are  generally  dyed  firft,  and  the 
deeper  ones  afterwards,  frefh  peels  being  added  for  each  parcel. 
Cloth  and  yarn  {hould  be  fimply  moitlened  with  warm  water 
before  they  are  put  into  the  copper,  where  they  are  carefully 
ftirred  until  they  have  acquired  the  proper  {hade,  unlefs  they 
have  before  had  an  aluming. 

Mr.  Berthollet  has  dyed  different  patterns  of  wool  with  de- 
codlion  of  walnut-peels,  adding  to  one,  oxide  or  calx  of  tin, 
to  another,  oxide  or  flowers  of  zinc,  to  a  third,  femivitrified 
oxide  of  lead  or  litharge,  to  a  fourth,  oxide  of  iron.  The 
quantity  of  decofilion,  weight  of  the  pattern,  time  of  boiling, 
and  all  other  circunrftances,  were  equal,  both  with  refpeA  to 
thefe,  and  another  pattern  which  was  treated  without  addition, 
and  intended  to  ferve  as  a  ftandard  of  comparifoD  ;  the  oxide  of 
tin  gave  a  more  clear  and  bright  fawn  colour,  than  that  of  the 
ftandard  ;  the  oxide  of  zinc  a  colour  ftill  more  clear,  and  ap¬ 
proaching  to  an  aftr-colcured  gray  ;  the  oxide  of  lead,  a  colour 
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with  more  of  an  orange  call ;  and  by  the  oxide  of  iron,  a  greenifh 
brown  colour  was  produced. 

Of  Dyeing'  tuith  Sumach. — This  fubftance  when  employed 
alone  gives  a  fawn  colour  inclining  to  green  ;  but  cotton  fluffs 
which  have  been  impregnated  with  printers  mordant,  that  is 
acetite  of  alumine,  take  a  pretty  good  and  very  durable  yellow. 
An  inconvenience  is  experienced  in  employing  iumach  in  this 
way,  which  arifes  from  the  fixed  nature-  of  its  colour  ;  the 
ground  of  the  fluff  does  not  lofe  its  colour  by  expofure  on  the 
grafs,  fo  that  it  becomes  neceffary  to  impregnate  all  the  fluff 
with  different  mordants  to  vary  the  colours,  withoutfteaving  any 
part  of  it  in  a  white'  {late.  1 

Mr.  Berthollet  thinks,  that  if  the  yellow  colour  which  many 
■vegetable  fubftances  produce  be  compared  with  the  fawn  co¬ 
lour  which  moil  of  them  yield,  a  near  connection  will  be 
found  between  thefe  colours  ;  there  are  even  fome  which  may 
be  referred  equally  to  yellow  or  to  fawn  colour  :  there  are  fome 
which  are  fawn  coloured,  but  which  by  means  of  alum  and 
folution  of  tin  become  yellow,  and  thefe  yellows  are  very  dura_- 
ble.  This  difference  may  be  eftablifhed  between  them  :  the 
yellow's  are  in  general  lefs  fixed,  and  more  liable  to  give  fading 
colours  ;  becaufe  they  have  not  been  reduced  to  a  permanent 
Hate,  by  a  combuflion  fo  far  advanced  as  that  which  the  fawn 
colours  have  undergone  ;  and  therefore  the  colour  of  yellow 
fubftances  requires  to  be  fixed  by  means  of  mordants,  whereas 
mod  fawn-coloured  fubftances  yield  of  themfelves  a  colour 
which  is  very  permanent  or  durable.  But  as  the  fawn-coloured 
fhades  obtained  from  different  fubftances  vary  even  to  a  great 
extent,  feyeralof  thefe  fubftances  are  fometimes  mixed  together 
in  different  proportions,  to  produce  a  particular  colour  ;  they 
are  alfo  mixed  w'ith  other  fubftances,  fo  modify  the  colour  ob¬ 
tained  from  them,  and  to  make  it  more  fixed  and  permanent. 

Red  Saunders  is  alfo  a  fubftance  that  gives  a  fawn  colour 
with  a  brownifh  call  inclining  to  red  ;  of  itfelf  however  it  af¬ 
fords  little  colour,  and  it  is  faid  to  make  the  wool  harfh  ;  but  its 
colouring  matter  diflolves  better  when  it  is  mixed  with  other 
fubftances,  fuch  as  walnut-peels,  fumach,  and  galls  ;  befides, 
the  colour  which  it  gives  is  durable,  and  modifies  thofe  of  other 
fubftances  with  which  it  is  mixed  very  conveniently.  Mr. 
Vogler  having  obferved,  that  diluted  alcohol  or  brandy  diffolved 
the  colouring  matter  of  faunders  much  better  than  water,  em¬ 
ployed  this  folution,  both  alone  and  mixed  with  fix  or  ten 
parts  of  water,  to  dye  patterns  of  wool,  filk,  cotton,  and 
thread,  which  had  been  previoufiy  prepared  by  being  impreg¬ 
nated  with  the  folution  of  tin,  and  afterwards  waffled  and  dried. 
Thefe  patterns  took  all  of  them  alike  a  poppy  colour.  Patterns 
of  the  fame  kind  prepared  with,  alum,  alfo  took  a  rich  fcarlet 
colour  ;  prepared  with  fulphate  of  copper,  a  fine  clear  crimfon 
colour  ;  and  when  prepared  with  fulphate  of  iron,  a  beautiful 
deep  violet  colour  was  produced. 

Soot  is  likewife  ufed  to  give  wool  a  fawn  colour,  or  a  brown, 
which  is  more  or  lefs  deep  according  to  the  proportion  of  that 
fubftance  which  is  employed  ;  but  foot1  gives  only  a  fading  co¬ 
lour,  becaufe  it  only  attaches  itfelf  feebly  l*>  the  wool  inilead 
of  combining  with  it :  it  renders  it  hard),  and  leaves  a  difagree- 
able  fmell  :  it  is  ufed  however  for  browning  certain  colours  in 
fome  very  extenfive  manufaflories. 

Sect.  VI.  Of  Compound  Colours. 

It  is  very  well  known  that  compound  colours  are  formed  by 
the  admixture  of  fimple  ones,  and  that  if  the  colouring  particles 
were  not  liable  to  vary  in  their  effedls,  according  to  the  com¬ 
binations  they  form,  and  the  influence  exerted  on  them  by  the 
different  fubftances  contained  in  the  baths,  tire  (hade  which 
(hould  refult  from  the  mixture  of  two  colours  or  fubftances 
W'hich  would  produce  thefe  colours  when  unmixed,  might  be 
determined  with  accuracy  ;  but  the  chemical  a£tion  of  mor¬ 


dants,  and  of  the  liquor  of  the  bath,  frequently  change  the 
refults  ;  theory  may,  however,  be  extended  to  the  explanation 
of  effects  of  this  kind.  It  is  not  proper  to  confider  as  a  confti- 
tuent  part  of  compound  colours  that  which  is  natural  to  the 
colouring  particles,  but  that  which  they  ought  to  aifume  with 
a  particular  mordant,  and  in  a  particular  bath,  fo  that  our  at¬ 
tention  mull  be  chiefly  fixed  on  the  effedls  of  the  chemical  agents 
that  are  made  ufe  of.  And  it  is  in  this  department  of  dyeing 
that  the  knowledge  of  the  artift  may  be  molt  ufeful,  by  enabling 
him  to  vary  his  proceffes  according  to  the  whimfical  changes  of  ■ 
fafliion,  and  to  arrive  at  the  end  propofed  in  his  attempts,  by 
the  fimpleft,  fhovteft,  and  cheapelt  methods. 

As  the  proceffes  for  compound  colours  are  very  numerous, 
it  will  only  be  poftible  to  mention  thofe  which  appear  to  be  mull 
defervinn-  of  attention. 

O 

Of  the  Mixture  of  Blue  and  Tellow,  or  Green.— It  is  the  prac¬ 
tice  of  dyers  to  make  green  by  the  admixture  of  blue  and  yel¬ 
low',  and  it  is  diftinguirhed  into  a  great  number  of  different 
(hades  ;  but  it  requires  addrefs  and  experience  to  obtain  this 
colour  uniform  and  without  fpots,  efpecially  in  the  light  (hades, 
of  it.  It  is  poftible  to  produce  green  by  beginning  either  with 
the  yellow  or  the  blue  dye  :  but  the  firft  method  is  attended 
with  fome  inconvenieocies  ;  for  the  blue  foils  the  linen,  and  a 
part  of  the  yellow  being  diffolved  in  the  vat,  changes  and  makes 
it  green  ;  the  fecond  method  is  therefore  preferable.  It  is  com-  . 
mon  to  employ  the  paftel  vat,  but  for  fome  kinds  of  green,  fo¬ 
lution  of  indigo  in  the  fulphuric  acid  is  ufed  ;  and  then,  the 
blue  and  yellow  are  either  dyed  feparately,  or  all  the  ingredi¬ 
ents  are  mixed  together,  to  dye  by  a  fingle  operation.  Solu¬ 
tions  of  copper  with  yellow  fubftances  may  however  be  em¬ 
ployed.  The  proceffes  are  tkefej: 

It  is  neceffary  that  the  blue  ground  be  proportioned  to  the 
green  which  is  defined  ;  thus  for  the  green  like  that  of  a 
drake’s  neck,  a  ground  of  deep  royal  blue  is  given  ;  for  parrot 
green,  a  ground  of  dry  blue  ;  for  verd  naijfant,  a  ground  of 
white  blue  is  neceffary.  After  the  cloths  have  received  the 
proper  ground,  they  are  wafhed  in  the  fulling-mill,  and  boiled 
as  for  common  wrelding,  but  for  the  light  (hades  the  propor¬ 
tion  of  falts  is  diminifhed.  Mod  commonly  the  cloths  intended 
for  the  light  fhades  are  boiled  firft  ;  and  when  thefe  are  taken 
out,  tartar  and  alum  are  added ;  and  this  practice  is  purfued 
until  we  come  to  the  cloths  intended  for  the  darkeft  fnades, 
more  and  more  tartar  and  alum  being  conftantly  fupplied.  The 
procefs  of  welding  is  conducted  in  the  fame  manner  as  for  yel¬ 
low  ;  but  a  larger  quantity  of  weld  is  employed,  unlefs  for  the 
lighter  (hades,  which,  on  the  contrary,  require  a  (till  fmaller  pro¬ 
portion.  For  the  mod  part,  a  fucceffion  of  (hades  from  the 
deeped  to  the  lighted  is  dyed  at  the  fame  lime,  beginning  with 
the  deepeft  and  proceeding  to  the  lighted  :  between  each  dip, 
which  lads  half  an  hour,  or  three  quarters,  water  is  added  to 
the  bath.  Some  dyers  give  each  parcel  two  dips,  beginning  the 
firft  time  with  the  deep  (hades,  and  the  fecond  with  the  light 
ones  ;  in  that  cafe  each  parcel  ihould  remain  a  fhovter  time  in 
the  bath  :  for  the  very  light  (hades,  care  ihould  be  taken  that 
the  bath  does  not  boil. 

A  browning  with  logwood  and  a  little  fulphate  of  iron  is  given 
to  the  very  deep  greens. 

It  is  dill  more  difficult  in  filk  to  prevent  the  green  from  be¬ 
ing  fpotted  or  ftriped  than  in  cloth.  The  fcouring  of  the  filk 
intended  for  greens,  is  conducted  in  the  fame  manner  as  for 
common  colours  ;  for  the  light  (hades,  however,  it  mud  be 
thoroughly  fcoured  as  in  the  cafe  of  blue.  However,  filk  is  not 
firft  dyed  blue  as  in  the  cafe  of  cloth,  but  after  being  well 
alumed,  it  is  (lightly'  waftied  at  the  river,  and  divided  into  fmall 
hanks-  that  it  may  take  the  dye  uniformly  ;  it  is  then  turned 
carefully  in  the  weld  path.  When  it  is  thought  that  the  ground 
is  fufficiently  deep,  a  pattern  is  tried  in  the  vat,  to  determine 
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-•^'nether  the  colour  be  of  the  proper  (hade:  if  it  have  not  ground 
enough,  deco&ion  of  weld  is  added  ;  and  when  it  is  certain 
that  the  yellqw  has  attained  the  proper  degree,  the  filk  is  taken 
out  of  the  bath,  wafhed,  and  dipped  in  the  vat  in  the  fame  way 
as  for  blue.  In  order  to  render  the  colour  deeper,  and  at  the 
fame  time  to  vary  its  hue,  deco&ion  of  logwood,  fuftic,  or  an- 
notta,  is  added  to  the  yellow  bath  after  the  weld  has  been 
taken  out  ;  for  the  very  light  (hades,  fueh  as  apple  and  fea- 
green,  a  much  weaker  ground  is  given  than  for  the  others.  For 
.all  the  light  (hades,  except  fea-green,  it  is  thought  beft  to  give 
the  yellow  by  baths  which  have  been  already  ufed,  but  which 
contain  no  logwood  or  fuftic  :  becaufe  filk  when  completely 
alumed  takes  the  colour  too  quickly  in  fre(h  baths,  and  is  there¬ 
fore  liable  to  be  unequally  dyed. 

If  raw  filk  is  to  be  dyed  green,  that  which  is  naturally  white 
is  chofen,asfor  yellow,  and,  after  being  well  foaked,  is  alumed 
and  treated  in  the  fame  way  as  other  filks.  If  the  blue  vat  be 
employed  to  dye  green,  faw-wort  may  be  employed  inftead  of 
weld  ;  it  is  even  preferable,  becaufe  the  colour  it  gives  inclines 
naturally  to  green  :  dyers-broom  may  likewife  be  employed, 
and  fometimes  thefe  fubftances  are  mixed  together;  other  fub¬ 
ftances  which  dye  yellow  are  alfo  proper  to  be  employed,  and  a 
variety  of  (hades  may  be  procured  in  this  way. 

But  the  green  obtained  by  means  of  folution  of  indigo  in 
fulphuric  acid  is  known  by  the  name  of  Saxon  green  ;  and  it  has 
more  brightnefs,  but  lefs  durability",  than  that  above  defcribed. 
In  the  proeefsfor  ita  boiling  is  given  as  for  welding,  andthecloth 
is  then  wafhed,  fuilic  in  chips  enclofed  in  a  bag  is  put  into 
the  fame  bath,  and  boiled  for  an  hour  and  a  half,  then  taken 
out,  and  the  bath  cooled  to  a  temperature  which  the  hand  can 
fupport nearly  a  pound  and  a  quarter  of  the  folution  of  indigo 
for  each  piece  of  cloth  of  eighteen  ells  which  is  to  be  dyed,  is 
then  added  ;  at  firft  it  is  to  be  turned  with  rapidity,  and  after¬ 
wards  (lowly  :  the  cloth  is  to  be  taken  out  before  the  bath 
‘boils.  It  is  a  proper  praftice  to  put  in  only  two-thirds  of  the 
folution  at  firft,  to  take  out  the  cloth  after  two  or  three  turns, 
and  then  to  add  the  laft  third  ;  the  colour  is  thus  rendered  more 
uniform  :  if  it  be  obferved  that  the  colour  does  not  take  well, 
a  little  calcined  alum  reduced  to  powder  is  added.  The  Saxon 
apple  green  is  dyed  in  the  bath  which  has  ferved  for  Saxon 
green,  after  one-third  or  one-half  of  it  has  been  taken  out,  and 
after  it  has  been  cooled  ;  the  cloth  is  turned  in  it  until  it  be  on 
the  point  of  boiling. 

It  is  therefore  evident  that  a  great  variety  of  greens  may  be 
produced,  not  only  according  to  the  proportions  of  the  indigo 
and  yellow  dye  employed,  but  according  to  the  nature  of  the 
yellow"  fubftance,  which  may  affedl  the  green,  both  as  to  (hade 
and  fixity  ;  and  the  colour  may  be  ftill  further-  modified  by  re- 
aftives  of  different  kinds. 

It  is  obferved  by  Mr.  Guhliche,  that  three  yellow  fubftances 
may  be  employed  for  dyeing  filk  of  a  Saxon  green  :  viz.  tur¬ 
meric,  fuftic,  and  French  berries.  The  greens  produced  by 
means  of  turmeric  are  the  moft  beautiful,  but  the  moft  fading. 
The  filk  is  alumed  in  the  proportion  of  four  ounces  of  alum,  to 
the  pound,  being  left  twelve  hours  in  the  folution  when  cold  :  a 
bath  is  prepared  with  an  ounce  of  pounded  turmeric,  to  which 
as  much  folution  of  indigo  in  fulphuric  acid  as  will  give  it  a 
fufficiently  green  colour  is  added  ;  an  ounce  of  folution  of  tin 
is  then  mixed  with  it,  and  the  alumed  filk  dipped  until  it  have 
acquired  a  fine  green  colour,  when  it  is  wrung,  wafhed,  and 
dried  in  a  (hady  place. 

If  French  berries  be  ufed,  a  more  beautiful  colour  is  obtained 
by  employing  the  tinfture  made  with  the  acetocitric  acid  :  as 
the  bath  is  acid,  only  two  ounces  of  alum  are  employed  in 
aluming  each  pound  of  filk  ;  in  other  refpedts,  the  procefs  is 
conducted  like  the  former.  The  (hades  may  be  varied  by  the 
proportions  of  the  folutions  of  indigo.  If  the  blue  prevails,  a 
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fea  green  is  produced.  The  light  (hades  may  be  dyed  after  thofe 
of  a  deeper  caft. 

The  cold  vat  of  Mr.  Guhliche  for  dyeing  filk  blue  is  com- 
pofed  of  a  pound  of  indigo,  three  pounds  of  good  quick  lime, 
or  lime  flaked  by  the  air,  three  pounds  of  Englifh  vitriol,  and 
a  pound  and  a  half  of  orpiment.  The  indigo  fhould  firft  be 
carefully  ground  and  mixed  w  ith  water,  put  into  a  wooden  vat 
and  diluted  with  water  to  a  proper  degree,  according  to  the 
intenfity  of  the  colour  to  be  obtained  ;  the  lime  is  then  to  be 
added,  and  the  mixture  well  llirred,  covered  up,  and  left  at  reft 
for  fome  hours,  when  the  vitriol  reduced  to  powder  is  to  be 
added,  the  whole  well  ftirred,  and  the  vat  covered  ;  fome  hours 
after,  the  orpiment  in  powder  is  to  be  thrown  in,  and  the 
whole  again  left  at  reft  for  fome  hours ;  after  this,  the  mixture 
is  to  be  ftirred,  and  left  to  fettle  until  the  fupernatant  liquor 
appears  clear,  when  the  flower  which  covers  it  is  put  afide  ;  the 
filk  is  then  dyed  hank  by  hank,  after  having  been  previously 
dipped  in  warm  water.  When  taken  out  of  the  bath,  it  is 
waffled  in  a  ftream  of  water  and  dried.  When  the  bath  becomes 
turbid,  it  is  left  to  fettle  till  it  grows  clear,  a  precaution  effen- 
tially  neceffary  for  the  light  (hades  ;  and  when  it  begins  to  be 
exhaufted,  one  third  of  the  ingredients  are  added,  proceeding  as 
at  firft.  In  proportion  as  the  vat  is  exhaufted,  the  (hades  be¬ 
come  lighter.  Thi3  vat  ferves  equally  well  for  filk,  thread, 
and  cotton.  For  wool  the  fame  gentleman  employs  a  vat  com. 
pofed  of  one  pound  of  indigo,  four  pounds  of  pot-afh,  one 
pound  of  lime,  and  a  pound  or  a  pound  and  a  half  of  orpiment. 
The  procefs  is  the  fame,  except  that  he  keeps  this  laft  vat  at  a 
moderate  degree  of  heat. 

In  order  to  dye  Engliflr  blue,  it  is  neceffary  firft  to  give  filk 
a  light  blue  :  when  taken  out  of  this  bath,  it  is  dipped  in  hot 
water,  waffled  in  a  ftream,  and  left  in  a  bath  compofed  of  the 
folution  of  indigo  in  the  vitriolic  acid,  to  which  a  little  folution 
of  tin  has  been  added,  until  it  have  acquired  the  proper  (hade, 
or  have  exhaufted  the  bath  :  before  it  is  put  into  this  bath,  it 
may  be  dipped  in  a  folution  of  alum,  in  which  it  muft  not  be 
fuffered  to  remain  too  long.  Silk  dyed  in  this  way  has  not  the 
reddifli  caft  given  by  the  blue  vat,  nor  the  greenifh  caft  of  the 
Saxon  blue. 

But  to  dye  Englilh  green,  which  is  more  beautiful  than  com¬ 
mon  green,  and  more  durable  than  Saxon  green,  the  above 
dyer  firft  gives  the  filk  a  light  blue  in  the  cold  vat,  foaks  it  in 
W"arm  water,  and  wadies  it  in  a  ftream,  dips  it  in  a  weak  folu¬ 
tion  of  alum,  prepares  a  bath  with  the  folution  of  indigo  in  ful¬ 
phuric  acid,  an  ounce  of  folution  of  tin,  and  the  tindlure  of 
French  berries  :  in  this  bath  the  filk  is  kept  until  it  have  taken 
the  delired  colour,  when  it  is  walhed  and  dried  in  a  (hady  place : 
the  lighter  (hades  may  be  dyed  afterwards.  The  (hades  are 
rendered  more  or  lefs  blue,  or  more  orlefs  yellow",  according  to 
the  proportions  of  the  yellow  fubftances  and  folution  of  indigo. 
When  a  gofling  green  is  to  be  given  to  filk,  it  is  firft  dyed  of  a 
light  blue,  either  in  the  hot  or  cold  vat,  then  paffed  through 
hot  water,  and  wafhed  in  a  ftream,  and  while  ftill  nioift,  dip¬ 
ped  in  a  bath  of  annotta. 

In  order  to  give  a  green  colour  to  linen  and  cotton  thread, 
they  are  firft  fcoured,  dyed  in  the  blue  vat,  cleanfed,  and  dipped 
in  the  weld  bath.  The  (irength  of  the  blue  and  the  yellow"  is  pro¬ 
portioned  to  the  colour  to  be  obtained.  As  it  is  difficult  to  dye 
cotton  velvet  uniformly  in  the  common  blue  vat,  it  is  firft  dyed 
yellow  with  turmeric,  and  finiftied  green  with  the  folution  of 
indigo  in  the  fulphuric  acid.  But  it  is  a  matter  of  indifference 
whether  the  yellow  or  the  blue  be  begun  with. 

A  procefs  for  dyeing  cotton  velvet,  or  (keins  of  cotton,  of  a 
fea  or  apple  green  in  a  (ingle  bath,  is  defcribed  by  D’Apligpy. 
In  it  verdegris  is  mixed  with  vinegar,  and  the  mixture  kept  well 
(lopped  fifteen  days  in  a  (love  ;  four  hours  before  ufing  it,  a 
folution  of  a  quantity  of  cendres  gravelees,  equal  in  weight  to 
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that  of  the  verdegris,  is  added,  and  the  mixture  is  kept  hot. 
The  cotton,  thread,  or  velvet,  are  prepared  by  being  foaked 
in  a  warm  folution  of  alum,  made  in  the  proportion  of  one 
ounce  of  fait,  and  five  quarts  of  water  to  the  pound  :  they  are 
then  taken  out,  and  the  verdegris  mixture  added  to  the  bath, 
into  which  they  are  returned  in  order  that  they  may  be  dyed. 
The  different  fhades  of  olive,  and  drake’s-neck  green,  are  made 
by  giving  the  thread  a  blue  ground,  galling  it,  and  dipping  it 
in  a  weaker  or  ftronger  bath  from  the  black  cafk,  then  in  the 
weld  bath  with  the  verdegris,  and  afterwards  in  the  bath  with 
the  fulphate  cf  copper  ;  and  the  colour  is  afterwards  brightened 
by  means  of  foap.  • 

There  does  not  appear  to  be  any  thing  obfcure  in  the  forma¬ 
tion  of  the  green,  produced  by  giving  a  yellow  colour  to  a  fluff 
previoufly  dyed  blue  and  waflied.  The  colour  inclines  more  or 
lefs  to  yellow  or  to  blue,  according  to  the  depth  of  the  blue 
ihade,  and  the  ftrength  of  the  yellow  bath.  The  intenfity  of 
the  yellow  is  increafed  by  alkalis,  fulphate  of  lime,  and  ammo- 
niacal  falts  ;  it  is  diminifhed  by  acids,  alum,  and  folutions  of 
tin.  The  fhades  alfo  vary  according  to  the  nature  of  the  yellow 
fubftances  that  are  made  ufe  of.  It  is  evident  that  different 
effedls  will  be  produced  by  the  fame  ingredients  in  the  forma¬ 
tion  of  Saxon  green,  according  to  the  procefs  which  is  em¬ 
ployed  :  if  a  Saxon  blue  be  firft  given,  and  afterwatds  the  yel¬ 
low  colour,  feparately,  the  effefrs  will  be  fimilar  to  thofe  juft 
mentioned  ;  but  if  the  folution  of  indigo  be  mixed  with  the 
yellow  ingredients,  other  refults  are  obtained,  for  then  the 
fulphuric  acid  adds  on  the  colouring  particles,  .and  the  intenfity 
of  the  yellow  is  diminifhed.  If  a  fucceflion  of  fhades  be  dyed 
in  a  bath  compofed  of  yellow  and  the  folution  of  indigo,  the 
laft  approach  more  and  more  to  yellow,  becaufe  the  particles 
of  indigo  become  attached  to  the  fluff  in  preference  to  the 
yellow  ones,  which  therefore  become  predominant  in  the  bath. 

Of  the  Mixture  of  Red  and  Blue. — The  mixture  of  red  and 
blue  produces  violet,  purple,  dove-colour,  panfey,  amaranth, 
lilac,  mauve,  and  a  great  number  of  other  fhades,  determined 
by  the  nature  of  the  fubftances,  the  red  colour  of  which  is 
fiombined  with  the  blue,  by  the  proportion  of  thefe  fubftances, 
and  the  different  fteps  of  the  procefs  which  is  employed.  Hellot 
obferves  that  fluff  which  has  been  dyed  fcarlet,  takes  an  unequal 
colour  when  blue  is  to  be  united  with  it.  The  blue  is  there¬ 
fore  given  firft,  which,  even  for  violet  and  purple,  ought  not  to 
be  deeper  than  the  fhade  diftfnguifhed  by  the  name  of  (ky-blue; 
a  boiling  is  given  with  alum  mixed  with  two-fifths  of  tartar;  the 
Huff  is  then  dipped  in  a  bath  compofed  of  nearly  two-thirds  as 
much  cochineal  as  for  fcarlet,  to  which  tartar  is  always  added. 
The  circnmflance  which  diftinguifties  .the  procefs  for  purple 
from  that  for  violet,  is,  that  for  the  former  a  lighter  blue 
ground  is  given,  and  a  larger  proportion  of  cochineal  is  em¬ 
ployed.  Thefe  colours  are  frequently  dyed  after  the  reddening 
for  icarlet,  fuc’n  quantities  of  cochineal  and  tartar  being  added 
as  are  neceffary  :  the  operation  is  managed  in  the  fame  way  as 
for  fcarlet.  But  lilacs,  pigeon’s  necks,  mauves,  &c.  are  com¬ 
monly  dipped  in  the  toiling  which  has  ferved  for  violet,  after 
alum  and  tartar  have  been  added  to  it :  the  blue  ground  having 
been  proportioned  to  the  ihade  required,  the  quantity  of  co¬ 
chineal  is  alfo  adjuited  in  a  fimilar  manner  :  a  little  folution  of 
tin  is  added  for  fome  reddifh  fhades,  fuch  as  peach  bloffom.  It 
is  to  be  obferved,  that  though  the  quantity  of  cochineal  is  dimi¬ 
nifhed  according  to  the  lightnefs  of  the  fhade  required,  the 
quantity  of  tartar  is  not  leffened,  fo  that  the  proportion  of  it 
compared  with  that  of  the  cochineal,  is  fo  much  the  greater,  as 
the  colour  required  is  lighter.  Mr.  Poerner  is  of  opinion,  that 
to  procure  the  colours  compofed  of  red  and  blue,  it  is  advan¬ 
tageous  to  employ  the  folution  of  indigo  in  fulphuric  acid,  be¬ 
caufe  a  great  variety  of  fhades  is  thus  more  eafily  obtained,  and 
the  procefs  is  fhorter  and  lefs.  expenfive.  The  colours  obtained 


irithis  way  are  indeed  much  lefs  durable  than  when  the  blue  vat 
is  employed  ;  but  he  afferts,  that  they  po fiefs  durability,  when 
folution  of  indigo  to  which  alkali  lias  been  added  is  made  ufe 
of.  He  prepares  a  pound  of  cloth  with  three  ounces  of  alum,  ; 
by  boiling  it  for  an  hour  and  a  half,  and  leaving  it  a  night  in 
the  liquor  after  it  is  cold.  The  bath  is  made  with  an  ounce 
and  a  half  of  cochineal,  and  two  ounces  of  tartar,  boiling  is. 
for  three  quarters  of  an  hour,  and  then  adding  two  ounces  and- 
a  half  of  folution  of  indigo  :  it  is  ftirred  and  made  to  boil  gently 
for  a  quarter  of  an  hour  ;  and  by  this  means  a  very  beautiful- 
violet  is  produced. 

But  for  the  different  fhades  which  refult  from  the  mixture  of 
red  and  blue,  according  as  one  or  other  of  the  colours  prevails,, 
he  increafes  or  dimin.ifhes  the  proportion  of  the  folution  of  in¬ 
digo  ;  he  increafes  it  as  far  as  five  ounces,  and  diminifhes  it  to 
five  drachms  for  each  pound  of  cloth  :  he  alfo  reduces  the 
quantity  of  cochineal,  but  never  below  an  ounce,  becaufe  the 
colour  would  become  too  dull :  he  changes  the  proportion  of 
tartar,  and  he  varies  the  preparation  given  to  the  cloth,  by  the 
addition  of  tartar  or  folution  of  tin  in  different  proportions. 

In  dyeing  filk,  two  kinds  of  violets  are  diftinguifhed,  the 
fine  and  the  falfe  :  the  lail  is  made  either  by  means  of  archil  or 
bralil-wood.  For  the  fine  violet,  the  fluff  is  firft  paffed  through- 
cochineal,  and  afterwards  dipped  in  the  vat  ;  the  filk  is  pre¬ 
pared  and  dyed  in  the  cochineal  in  the  fame  manner  as  for 
crimfon,  except  that  neither  tartar  nor  folution  of  tin,  which 
ferve  to  heighten  the  colour,  are  employed.  More  or  lefs 
cochineal  is  ufed,  in  proportion  to  the  intenfity  of  the  fhade 
required.  The  common  proportion  for  a  fine  violet,  is  two 
ounces  for  each  pound  of  filk.'  When  the  filk  is  dyed,  it  ia 
waflied  at  the  river  and  beetled  twice,  then  dipped  in  a  vat  of 
greateror  lefs  ftrength,  according  to  the  depth  that  is  to  be  given- 
the  violet  ;  it  is  then  wafhed  and  dried  with  the  precautions 
which  are  proper  for  all  colours  dyed  in. the  vat.  In  order  to 
give  greater  ftrength  and  beauty  to  the  violet,  it  is  commonly, 
paffed  through  the  archil  bath  ;  and  this  cultom,  which  is  fre¬ 
quently  abided,  is  indifpenfable  for  the  light  fhades,  the  colour 
of  which  would  otherwife  have  too  great  a  dulinefs.  After  the 
filk  has  been  dyed  with  cochineal  as  above  diretled,  a  very 
light  blue  fhade  mult  be  given  it  for  purple  :  only  the  deepell 
fhades  are  dipped  in  a  weak  vat ;  fuch  as  are  lefs  deep  are  only 
dipped  in  cold  water,  into- which  a  little  of  the  liquor  of  the 
vat  ha3  been  put,  becaufe  they  would  take  too  much  blue  in 
the  vat  itfc-lf,  though  ever  fo  weak.  The  light  fhades  of  this 
colour,  fuch  as  gillyflower,  gridelin,  and  peach  bloffom,  are' 
made  in  this  way,  by  the  proportion  of  cochineal  being 
leflened. 

But  the  falfe  violets  in  filk  are  procured  in  different  ways 
thofe  which  are -moft  beautiful  and  mod  in  ufe,  are  prepared 
with  archil.  The  ftrength  of  the  archil  bath  is  adapted  to 
the  colour  that  is  to  be  obtained  ;  the  filk  is  turned  in  it  on. 
the  fkein  flicks,  after  having  been  beetled  at  the  river  after 
fcouring  :  when  the  colour  is  thought  to  be  fufficiently  deep, 
a  pattern  is  tried  in  the  vat,  to  fee  whether  it  takes  the  violet 
wifhed  for.  If  the  fhade  is  found  to  be  of  the  proper  depth, 
the  filk  is  beetled  at  the  river  and  dipped  in  the  vat  as  for  the 
fine  violets;  lefs  of  the  blue,  or  lefs  of  the  archil  colour  are 
given,  according  as  the  violet  is  intended  to  incline  to  red 
or  blue. 

The  general  method  of  dyeing  thread  and  cotton  violet,  is 
firft  to  give  them  a  blue  ground  in  the  vat,  proportionate  to 
the  fhade  wanted,  and  to  dry  them  ;  they  are  then  galled, 
in  the  proportion  of  three  ounces  of  galls  to  a  pound  :  they  arc 
left  for  twelve  or  fifteen  hours  in  this  gall  bath,  after  which,, 
they  are  wrung  and  dried  again.  The  thread  and  cotton  are 
then  paffed  through  a  decoftion  of  logwood,  and  when  well 
foaked  are  taken  out,  and  two  drachms  of  alum,  and  one 
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drachm  of  difiolved  verdegris  for  each  pound  of  thread  and 
cotton,  are  added  to  the  bath  ;  the  fkeins  are  then  redipped 
on  the  lkein  flicks,  and  turned  for  a  full  quarter  of  an  hour, 
when  they  are  taken  out  to  be  aired  ;  after  which  they  art 
again  completely  immerfed  in  the  bath  for  a  quarter  of  an 
hour,  then  taken  out  and  wrung.  Then  the  vat  which  has 
been  employed  is  emptied  ;  half  of  the  decodlion  of  logwood 
which  had  been  referred  is  poured  in,  two  drachms  of  alum 
are  added,  and  the  thread  dipped  afrefh,  until  it  is  brought  to 
the  fhade  required.  The  decodlion  of  logwood  ought  to  be 
llronger  or  weaker  according  to  the  {hade  we  want :  this 
violet  (lands  the  adlion  of  the  air  tolerably  well,  but  cannot 
be  compared  in  durability  to  that  obtained  by  means  of 
madder.  In  the  production  of  violet  by  means  of  cochineal, 
it  may  be  obferved,  that  the  woollen  fluff  has  been  difpofed 
to  take  a  crimfon,  by  the  bath,  which  contains  alum  ;  but  the 
tartar  added  to  the  dye  bath,  brings  the  colour  back  to  red  ; 
this  is  a  general  property  which  acids  poffefs.  For  purple, 
the  red  is  rendered  a  little  more  predominant,  by  increafing 
the  quantity  of  the  cochineal,  and  diminifhing  the  intenlity  of 
the  blue  ground.  But  the  fhades  bordering  bn  thefe  two 
colours  fhould  have  a  diftindl  red,  and  the  fame  proportion  of 
tartar  is  preferved,  though  that  of  cochineal  and  the  depth  of 
the  blue  ground  be  leifened. 

In  dyeing  fdk,  the  tartar  i3  omitted ;  it  naturally  acquires 
from  cochineal  a  solour,  to  which  it  is  only  neceffary  to  add  a 
flight  blue  (hade  to  produce  purple ;  a  deeper  blue  fhade  gives 
a  violet  colour,  but  to  increafe  the  fulnefs  of  the  violet  and 
give  it  brightnefs,  archil  mud  be  made  ufe  of. 

I-n  ufing  a  dilution  of  indigo  in  fulphuric  acid,  the  acid  aCls 
in  different  ways  on  the  red  fubllance  employed  ;  it  produces 
little  change  in  the  colour  of  cochineal,  already  difpofed  to  a 
crimfon  tinge  by  the  aluming  ;  but  it  fhould  give  a  fawn  colour 
to  madder,  upon  which  acids  readily  produce  this  eifeel :  and 
it  does  not  feem  probable,  that  that  fubllance  could  be  em¬ 
ployed  with  advantage  in  this  procefs ;  it  is  better  to  employ 
it  in  dyeing  fluff,  which  has  already  received  a  blue  ground. 
Brazil  and  logwood  too  feem  ill  adapted  to  produce  fine 
colours  with  the  fulphuric  folution  of  indigo,  becaufe  acids 
alfo  change  them  yellow,  though  in  a  lefs  diilindl  degree  ; 
but  they  retain  their  red  colour,  when  their  colouring  particles 
are  precipitated  by  oxide  of  tin,  as  has  been  already  noticed. 

Of  the  Mixture  of  Red  anil  Yellow. — In  treating  of  cochineal, 
we  have  deferibed  the  principal  (hades  obtained  by  the, mixture 
of  the  red  of  this  fubllance  with  yellow.  Thefe  fhades  may 
be  infinitely  varied  by  the  different  proportions  of  the  ingre¬ 
dients,  by  the  yellow  fubftances  made  choice  of,  by  the  pre¬ 
parations  given  to  the  cloth,  and  by  the  mordants  added  to 
the  dye  barb.  Mr.  Poerner  deferibes  a  great  many  varieties, 
which  he  obtained  by  ufing  weld,  faw-wort,  dyers-weed,  and 
other  yellows,  and  by  employing  in  the  preparation  of  tire 
cloth,  or  in  the  hath,  tartar,  alum,  fulphate  of  zinc,  or  ful- 
phate  of  copper.  Various  colours  may  alfo  be  obtained  from 
madder  united  with  yellow  fubftances.  It  is  in  this  way,  that 
mor-do’-e  and  cinnamon  colours  are  produced  ;  thefe  colours 
are  commonly  made  in  two  baths.  We  begin  by  the  madder- 
ing,  preceded  by  a  boiling  with  alum  and  tartar,  as  for  the 
common  maddering,  and  give  a  weld  bath  afterwards.  But 
for  cinnamon  colours,  the  maddering  is  weaker,  and  a  bath 
which  has  ferved  for  mor-dore  is  generally  employed.  The 
proportions  are  varied,  according  as  the  red  or  yellow  is  to 
prevail  ;  fometimes  galls  are  added,  and  fometimes  the  colour 
is  darkened  by  means  of  a  browning.  Mr.  Poerner  has  ob¬ 
tained  many  colours  from  madder  mixed  with  faw-wort  ;  he 
prepares  the  cloth  with  different  mordants,  but  more  efpecially 
with  alum  and  tartar ;  he  alfo  adds  alum  and  tartar  to  the 
bath.  When  the  quantity  of  either  of  thefe  falts  is  confider- 


able,  the  colour  has  an  orange  caft,  becaufe  acids  give  the 
colour  of  madder  a  yellow  hue  ;  but  if  their  quantity  be  but 
fmall,  a  reddifh  yellow  is  obtained.  He  has  procured  reddifh. 
brown  colours,  by  putting  fulphate  of  zinc  or  white  vitriol 
into  the  dye. 

It  is  alfo  cuftomary  to  employ  brazil-wood  with  yellow 
fubftances,  and  fometimes  it  is  mixed  with  cochineal  and 
madder.  But  when  infteaa  of  weld  or  other  yellow  fubftances, 
walnut-tree  root,  walnut-peels,  or  fumach,  are  employed,  fnuff, 
chefnut,  mufk  colours,  See.  are  produced. 

But  marrones,  cinnamons,  and  all  the  intermediate  fhades, 
are  given  to  filk,  by  logwood,  brafil,  and  fuftic,  for  which 
the  filk  is  fcoured  as  ufual,  alumed,  and  a  bath  prepared,  by- 
mixing  deco&ions  of  the  three  above-mentioned  woods  made 
feparately ;  the  proportion  of  each  is  varied  according  to  the 
fhade  required,  but  that  of  the  fuftic  ought  to  prevail :  this- 
bath  fhould  be  of  a  moderate  temperature.  The  filk  is  turned 
on  the  fkein  flicks  in  the  bath;  and  when  it  is  taken  out,  if 
the  colour  be  uniform,  it  is  wrung  and  dipped  in  a  fecond 
bath  of  the  three  ingredients,  the  proportions  of  which  are 
regulated  according  to  the  effedl  of  the  firft  bath,  in  order 
that  the  proper  fhade  may  be  procured. 

The  cinnamon  and  mor-dore  colours  are  given  to  thread  and 
cotton,  by  beginning  the  procefs  for  dyeing  them  with  verde¬ 
gris  and  weld;  they  are  then  dipped  in  a  folution  of  fulphate 
of  iron,  wrung  and  dried.  When  dry,  they  are  galled  in  the 
proportion  of  three  ounces  of  galls  to  the  pound,  dried  again, 
alumed  as  for  red,  and  maddered.  When  dyed  and  waihed 
they  are  put  into  very  warm  foap  fuds,  and  turned  until  they 
are  fufficiently  brightened  ;  in  the  aluming,  decoilion  of  fuftic 
is  fometimes  added. 

For  fome  colours,  blue  is  combined  with  red  and  yellow ; 
it  is  thus  that  olives  are  made.  A  blue  ground  is  firft  given, 
then  the  yellow  dye,  and  laftly,  a  flight  maddering.  The 
fhade  which  refults  from  this  operation  depends  on  the  pro¬ 
portion  of  the  three  colours  of  which  it  is  compofed:  a 
browning  is  given  with  a  folution  of  fulphate  of  iron,  for  the 
more  deep  (hades.  Mr.  Poerner  combines  blue  with  yellow 
and  red,  by  ufing  the  folution  of  indigo  in  the  fulphuric  acid, 
to  which  he  adds  alkalis  He  prepares  a  bath  with  cochineal 
and  fuftic,  adds  the  folution  of  indigo,  and  dyes  the  cloth  in 
it  after  it  has  been  alumed.  He  alfo  makes  a  bath  with  fuftic 
and  brazil-wood,  to  which  he  adds  tartar  or  alum,  and  in  this- 
way  obtains  different  colours  inclining  more  or  lefts  to  blue, 
red,  or  green. 

But  the  blue  vat  Is  not  employed  to  produce  olives  in  filk, 
which,  after  the  aluming,  is  dipped  in  a  very  ftrong  weld 
bath  ;  to  this,  juice  of  logwood  is  afterwards  added,  and  when 
the  filk  is  dipped,  a  little  folution  of  alkali  is  putin,  which 
turns  it  green,  and  makes  the  filk  take  an  olive  colour.  The 
filk  is  dipped  in  this  bath  afrefb,  until  it  has  acquired  the 
proper  fhade.  For  the  colour  which  is  called  olive  roujfc ,  or 
rotten  olive,  fuftic  and  logwood,  but  no  alkali,  are  added  to 
the  bath  after  the  welding:  if  it  be  intended  that  the  colour 
fhould  have  a  more  red  call,  only  logwood  is  added.  A  kind 
of  reddifh  olive  is  alfo  made,  by  dyeing  the  iilk  in  a  bath  of 
fuftic,  into  which  more  or  lefs  fulphate  of  iron  and  logwood 
have  been  introduced. 

A  fine  olive  is  given  to  thread  and  cotton,  as  D’Apligny 
has  obferved,  by  boiling  four  parts  of  weld  and  one  of  pot-afh 
in  a  fufficient  quantity  of  water;  brazil-wood  which  has  been 
fleepcd  over  night,  is  boiled  feparately  with  a  little  verdegris  ; 
theie  two  folutions  are  mixed  in  different  proportions  according 
to  the  fhade  required,  and  the  cotton  or  thread  afterwards 
dipped  into  the  liquor. 

Of  Shades  refulling  from  a  Mixture  of  Black  'with  other  Colours, 
and  of  Brownings.-—  Browning  is  an  operation  which  is  necefi 
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fary  to  be  defcribed  in  this  place.  In  order  to  give  a  browning, 
fluff  which  has  been  juft  dyed,  is  dipped  in  a  folution  of 
fulphate  of  iron  to  which  an  aftringent  has  been  added,  and 
which  confequently  forms  a  black  bath  ;  more  frequently,  a 
fmall  quantity  of  folution  of  iron  is  mixed  with  a  bath  of 
water,  and  more  is  added,  till  the  dyed  fluff  dipped  in  it  ‘has 
attained  the  fhade  required :  more  rarely,  fulphate  of  iron  is 
added  to  the  dye  bath,  but  the  defined  effedl  is  obtained  with 
greater  precifion,  by  dipping  the  dyed  fluff  in  a  folution  of 
fulphate  of  iron.  Mr.  Poerner  often  foaks  the  fluff  in  a  folution 
of  fulphate  of  iron,  to  which  he  fometimes  puts  other  ingredients, 
and  when  taken  out  of  this  mordant,  it  is  dipped  in  the  dye 
bath.  The  firft  mode  is  ufed  for  marrones,  coffee,  damafcene 
colours,  and  other  fhades  of  browns  of  the  common  dye  ;  a 
more  or  lefs  deep  colour  is  given  them,  according  to  the  fhade 
to  be  obtained  by  the  browning ;  a  bath  is  then  made  with 
galls,  fumach,  and  alder  bark,  with  the  addition  of  fulphate 
of  iron.  The  ftnffs  intended  for  the  lighted:  fhades  are  dipped 
firft  ;  and  when  they  are  finifhed,  the  browner  ones  are  dipped, 
fulphate  of  iron  being  added  in  proper  proportion  in  each  ope¬ 
ration. 

It  may  be  obferved,  that  the  other  brownings  have  nothing 
peculiar  in  the  procefs.  . 

It  has  been  feen  already,  that  for  feveral  kinds  of  gray,  a 
flight  blue  ground  was  given.  Mr.  Poerner  'makes  blueifh 
grays,  by  employing  the  folution  of  indigo  in  fulphuric  acid, 
which  he  adds  to  a  mixture  of  decodlion  of  galls  and  fulphate 
of  iron,  varying  the  fhades  by  the  different  proportions  of  thefe 
three  ingredients :  and  he  procures  other  fhades  by  adding  ful¬ 
phate  of  iron  to  a  bath  conftituted  of  cochineal,  fuftic,  and 
galls.  But  marrone,  and  the  colours  which  border  upon  it, 
are  made  with  faunders,  galls,  and  a  browning,  and  fometimes 
logwood  is  added  :  thefe  colours  are  fometimes  made  to  incline 
.towards  purple  and  crimfon,  by  dyeing  them  in  the  remains  of 
a  cochineal  bath,  or  by  putting  a  little  madder  or  cochineal  into 
the  bath  ;  by  a  little  tartar  the  colour  is  rendered  lighter.  For 
hazel  colours,  galls,  fuftic,  and  logwood  mufhbe  mixed,  and 
more  or  lefs  madder,  with  a  little  alum,  are  to  be  put  in. 

In  order  to  produce  a  violet  colour,  Mr.  Guhliche  alums  a 
pound  of  woojlen  fluff  in  a  folution  of  two  ounces  of  alum  ;  he 
makes  a  bath  with  an  ounce  of  cochineal,  and  adds  an  equal 
■quantity  of  folution  of  iron,  in  which  he  keeps  the  ftuff  until 
it  has  acquired  a  proper  fhade.  Lilacs  may  be  dyed  with  the 
remainder.  If  a  colour  with  lefs  of  a  brown  call  be  required,  a 
fmall  quantity  of  folution  of  iron  is  employed,  and  an  ounce  of 
•nitre  muft  be  introduced.  Brazil-wood,  the  colour  of  which 
has  been  extradled  by  means  of  the  aceto-citric  or  nitro  muri¬ 
atic  acid,  may  alfo  be  employed  in  the  fame  manner. 

A  puce  colour  may  be  obtained  from  madder,  giving  a 
pound  of  woollen  fluff  a  boiling  in  a  mixture  compofed  of  two 
.ounces  of  alum,  a  certain  quantity  of  vinegar,  and  folution  of 
iron.  After  a  quarter  of  an  hour’s  ebullition,  it  is  left  twelve 
hours  in  the  mordant.  A  bath  is  made  with  the  decodlion  of 
two  ounces  of  white  galls  poured  off  clear  from  the  fediment, 
in  which  four  ounces  of  good  madder  are  mixed  ;  and  when  it 
begins  to  grow  hot,  the  ftuff  is  dipped  when  taken  out  of  the 
mordant,  and  fuffered  to  remain  there,  gradually  increafing 
the  heat,  until  it  has  taken  the  defired  colour ;  it  is  then  boiled 
for  two  minutes,  wafhed  and  dried  in  the  fun.  The  colour  ob¬ 
tained  by  thisproccfs  is  very  durable.  If  the  alum  and  vinegar 
of  the  mordant  be  omitted,  a  deeper  brown  is  produced  :  after 
thefe  colours  the  lighter  fhades  are  dyed. 

It  is  alfo  found,  that  brafil  and  ldgwood  employed  in  equal 
quantities,  or  in  other  proportions,  give  different  brown  co¬ 
lours  of  tolerable  durability,  when  more  or  lefs  folution  of  iron 
is  mixed  with  a  deeoflion  of  them,  and  the  wool  previoufly 
altnned  and  galled,  is  dyed  in  it ;  thefe  colours  have  not,  how¬ 


ever,  the  durability  of  the  former.  Various  fhades  of  mor-dore 
and  capucine  may  be  given  to  the  above  colours,  by  dipping 
them  as  foon  as  taken  out  of  the  dye,  in  a  bath  compofed  of 
annotta. 

A  purple  violet,  without  a  blue  ground,  is  given  to  filk  in 
this  way  by  Guhliche  ;  he  mixes  one  part  of  folution  of  galls  in 
white  wine,  with  three  parts  of  water,  in  which  he  macerates 
a  pound  of  filk  for  twelve  hours,  foaks  it  in  a  mordant  com¬ 
pofed  of  two  ounces  of  alum,  one  ounce  of  folution  of  tin,  and 
half  an  ounce  of  muriatic  acid ;  after  it  has  been  wrung,  he 
dyes  it  in  a  bath  prepared  with  two  ounces  of  cochineal  and  a 
little  folution  of  iron,  until  it  have  taken  the  defired  fhade : 
for  dyeing  lighter  fhades,  the  refidua  of  thefe  baths  may  be 
ufed,  either  feparately  or  in  union.  Madder  is  ufed  by  him  in 
the  fame  way,  macerating  for  twelve  hours  a  pound  of  filk  in 
a  folution  of  two  ounces  of  alum  mixed  with  an  ounce  of  mu¬ 
riatic  acid,  and  a  certain  quantity  of  folution  of  iron  ;  when 
wrung,  he  dyes  it  in  a  bath  prepared  with  eight  ounces  of 
madder.  If  deeper  colours  are  to  be  obtained  to  the  madder 
and  cochineal  baths  fome  of  the  folution  of  galls  in  white 
wine  is  to  be  added.  He  alfo  dyes  filk,  foaked  in  a  folution 
of  two  ounces  of  alum  and  an  ounce  of  muriatic  acid,  in 
a  bath  compofed  of  equal  parts  of  brafil  and  logwood 
juice,  with  the  addition  of  a  certain  quantity  of  folution  of 
iron  ;  and  to  render  the  colour  deeper,  folution  of  galls  muft 
be  put  in.  In  order  to  make  thefe  colours  incline  to  mor- 
dore  and  capucine,  folution  of  tin  is  to  be  added  to  the  above 
baths.  Brick  colours  are  made  by  dipping  the  filk,  prepared 
with  folution  of  galls  mixed  with  a  certain  quantity  of  folution 
of  iron,  in  a  bath  compofed  of  annotta.  Various  fhades  are 
obtained  by  the  mixture  of  brafil,  logwood,  archil,  and  galls, 
and  by  a  browning  with  fulphate  of  iron  ;  but  they  are  all  more 
or  lefs  difpofed  to  fade,  though  they  have  a  brightnefs  which  is 
very  pleafing. 

The  bath  which  is  diftinguifhed  by  the  name  of  black  cafk, 
is  employed  to  give  thread  and  cotton  a  great  number  of  dark 
colours.  In  order  to  give  a  durable  violet  to  thread  and 
cotton,  they  are  fcoured  in  the  ufual  way  ;  a  mordant  is  pre¬ 
pared,  compofed  of  two  parts  of  the  bath  of  the  black  cafk, 
and  four  quarts  of  water  for  every  pound  ;  this  is  made  to  boil, 
and  the  feum  which  forms  on  its  furface  is  removed  ;  when  no 
more  appears,  the  liquor  is  poured  into  a  vat,  and  when  it  is 
juft  warm,  four  ounces  of  fulphate  of  copper  and  an  ounce  of 
fait  petre  are  diffolved  in  it ;  the  fkeins  are  then  left  in  it  to 
foak  for  ten  or  twelve  hours,  wrung  and  dried.  When  they 
are  to  be  maddered,  they  are  carefully  wafhed  and  dipped  in  a 
madder  bath.  If  a  deep  violet  be  required,  two  ounces  of 
verdegris  are  added  to  the  bath  ;  the  colour  is  rendered  flill 
deeper  by  galling  the  thread  more  or  lefs,  before  it  is  put  into 
the  mordant,  and  by  omitting  the  falt-petre.  But  if  the  pro¬ 
portion  of  this  laft  be  increafed,  and  that  of  the  fulphate  of 
copper  be  diminifhed,  the  violet  inclines  more  to  lilac. 

It  is  evident,  that  when  a  fluff  which  has  received  a  colour, 
is  dipped  in  a  black  bath  more  or  lefs  diluted,  the  effedl  pro¬ 
duced  is  Ample  ;  it  is  a  fhade  of  black  more  or  lefs  deep, 
which  is  united  to  the  primary  colour.  But  this  is  not  the  cafe 
when  the  coloured  fluff  is  dipped  in  a  folution  of  iron ;  for 
then,  the  colouring  particles  which  were  attached  to  the  ftuff, 
adl  upon  the  fulphate  of  iron,  take  up  a  part  of  its  oxide,  and 
combine  with  it  and  the  fluff:  the  colour  which  refults  from 
this  union  is  more  or  lefs  deep,  not  according  to  the  colour 
which  is  proper  to  the  colouring  particles,  but  chiefly,  ac¬ 
cording  to  the  adlion  which  they  exert  on  the  metallic  oxide, 
agreeably  to  the  principles  which  have  been  laid  down  :  thus 
the  brafil  and  logwood  which  enter  into  the  compofition  of  a 
colour,  will  produce  a  much  more  remarkable  effect  in  the 
browning,  than  madder  or  cochineal ;  galls  and  fumach  will 
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produce  a  Hill  more  confiderable  one,  though  they  only 
affedtedthe  original  colour  by  the  production  of  a  (hade  of  the 
fawn-coloured  kind.  If,  however,  a  black  bath  be  prepared, 
or  a  black  dye  produced,  either  in  the  mordant,  or  in  the  dye 
bath,  the  ingredients  that  are  mixed  with  the  colouring  fub- 
ftances  will  influence  the  refult  of  the  operation  by  the  "action 
they  exert  on  the  black  particles;  thus  alum,  folution  of  tin, 
and  folution  of  indigo,  will  weaken  the  eft'edl  which  the  black 
particles  would  have  produced.  All  the  acids  will  adl  in  the 
fame  manner,  except  the  acetous,  and  perhaps  fome  other 
vegetable  acids  which  have  not  the  property  of  difl'olving  the 
black  particles.  Nitre  alfo  feems  capable  of  difl'olving  them, 
as  the  colours  in  which  it  is  employed  are  rendered  lighter. 

As  it  is  evident,  that  the  bed  colours  which  can  be  given  to 
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thread  and  cotton  are  obtained  from  madder,  the  different 
means  mentioned  in  treating  of  that  fubftance  for  rendering 
this  dye  more  durable  fliould  be  attended  to,  and  by  different 
black  baths  the  colour  may  be  made  darker.  In  producing 
fome  hazels  and  fnuff  colours,  a  browning  with  foot  is  given, 
after  the  welding  and  madder  bath,  to  which  galls  and  fuftic 
have  been  added  ;  foot  is  fometimes  mixed  with  this  bath,  and 
a  browning  is  alfo  given  with  a  folution  of  fulphate  of  iron  ; 
walnut  peels  are  alfo  fometimes  fubftituted  for  folutions  of 
iron  in  browning  colours.  It  is  evident,  therefore,  that  a 
great  variety  of  ihades  may  be  produced  by  flight  alterations 
in  the  methods  and  fubftances  employed  in  the  procefs'  of 
browning. 
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Dyking  of  Hats.  See  Hats. 

Dyeing  of  Leather.  See  Leather. 

Dyeing,  or  Staining,  of  paper,  wood,  bone,  marble,  &c. 
See  Bone,  Marble,  Paper,  Wood,  &c. 

DYNASTY,  among  ancient  hiftorians,  fignifle's  a  race  or 
fucceflion  of  kings  of  the  fame  line  or  family.  Such  were  the 
dynallies  of  Egypt.  The  word  is  formed  from  theGreek  St/tare» 
of  Ai laj-eoa,  to  be  powerful,  or  a  king.  The  Egyptians  reckon  30 
dynallies  within  the  fpace  of  5,300  years  ;  but  the  generality 
of  chronologers  look  upon  them  as  fabulous.  And  it  is  very 
certain,  that  thefe  dynallies  are  not  continually  fuccefiive,  but 
collateral. 

DYSzE,  in  mythology,  inferior  goddeffes  among  the  Saxons, 
being  the  meffengers  of  the  great  Woden,  whole  province  it 
was  to  convey  the  fouls  of  fuch  as  died  in  battle  to  his  abode, 
called  Vdlhall,  i.  e.  the  hall  of  daughter  ;  where  they  were  to 
di  ink  with  him  and  their  other  gods  cerevi/ia,  or  a  kind  of  malt 
liquor,  in  thelkulls  of  their  enemies.  The  Dyfe  conveyed  thofe 
who  died  a  natural  death  to  He/a,  the  goddefs  of  hell,  where 
they  were  tormented  with  hunger,  thfrll,  and  every  kind 
of' evil. 

DYSART,  a  parliament  town  of  Scotland,  in  the  county'  of 
Fife,  fituated  on  the  northern  Ihore  of  the  frith  of  Forth,  about 
1 1  miles  north  of  Edinburgh. 

DYSCRASY,  among  phyficians,  a  term  which  denotes  a 
bad  habit  of  body',  or  Hate  of  the  humours,  as  in  the  feurvy', 
jaundice,  See. 

DYSENTERY,  in  medicine,  a  diarrhoea  or  flux,  wherein 
the  flools  are  mixed  with  blood,  and  attended  with  great  pain  in 
the  bowels.  See  Medicine. 

DYSOREXY,  among  phyficians,  denotes  a  want  of  appe¬ 
tite,  proceeding  from  a  weak  llomach. 

DYSPEPSY,  a  difficulty  of  digeilion.  See  Medicine. 

DYSPNOEA,  a  difficulty  of  breathing,  tifually  called  afihma. 
See  Medicine. 

DYSURY,  in  medicine,  a  difficulty  of  making  urine,  at¬ 
tended  with  a  fenfation  of  Raiding  and  pain.  See  Medicine. 

DYTIbCUS,  the  water-beetle,  in  zoology,  a  genus  of 
infedls  of  the  order  of  coleoptera  ;  the  antennas  of  which  are 
{lender  and  .fetaccous,  and  the  hind  feet  are  hairy,  and  formed 
for  fwimming.  There  are  23  fpecics,  dillinguithcd  by'  thyir 
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antennas,  the  colour  of  the  elytra,  See.  See  Plate  2.  The 
larvae  of  the  dytifeus  are  often  met  with  in  water.  They  aie 
oblong,  and  have  fix  fcaly  feet.  The  body  confifts  of  eleven 
fegments.  The  head  is  large,  with  four  filiform  antennas  and  a 
ftrong  pair  of  jaws.  The  lad  fegments  of  the  body  have 
rows  of  hairs  on  the  fides  ;  and  the  abdomen  is  terminated  by 
two  fpines  charged  with  the  like  hairs,  forming  a  kind  of 
plumes.  Thefe  larvae  are  frequently  of  a  greenilh  variegated 
brown  :  they  are  lively',  aftive,  and  extremely  voracious  :  they 
devour  and  feed  upon  other  water-infedls,  and  often  tear  and 
deftroy  each  other.  The  perfedl  infedt  is  little  inferior  to  its 
larvae  in  voracioufnefs,  but  it  can  only  exercife  its  cruelty  on 
the  larvae  ;  the  perfedl  infedls,  like  himfelf,  being  flickered  by 
the  kind  of  fcaly  cuirafs  with  which  they  are  armed.  This 
creature  mull  be  touched  cautioufly  ;  for  befides  its  power  of 
giving  a  fevere  gripe  with  its  jaws,  it  has,  moreover,  under  the 
thorax,  another  weapon,  a  long  fliarp  fpine,  which  it  will  drive 
into  one’s  fingers  by  the  effort  it  makes  to  move  backwards. 
The  eggs  of  the  dytifei  are  rather  large,  and  are  by  .them  in- 
clofed  in  a  kind  of  filky  dufkifli  cod,  of  a  ftrong  and  thick  tex¬ 
ture,  in  form  round,  and  terminated  by  a  long  appendix  or 
flender  tail,  of  the  fame  fubftance.  Thefe  cods  are  often  found 
in  the  water,  and  from  them  are  brought  forth  the  eggs  and 
larvse  of  the  dytifei.  The  ftrength  of  thefe  cods  probably 
fefves  the  infedl  to  defend  their  eggs  from  the  voracioufnefs  of 
feveral  other  aquatic  infedls,  and  even  from  that  of  their  fellow- 
dytifei,  who  w'ould  not  fpare  them. 

Many  fpecies  of  the  perfedl  infedl  are  common  in  ftagnated 
waters,  w'hich  they  quit  in  the  evenings  to  fly  about.  They 
fwim  with  incredible  agility,  making  ufe  of  their  hinder  legs 
after  the  fafhion  of  oars.  The  elytra  of  the  females  are  in  ge¬ 
neral  furrow'ed,  and  thofe  of  the  male  plain.  When-they  lirft 
arrive  at  their  perfecl  ftate,  their  elytra  are  almoft  tranfparent, 
and  in  many  fpecies  of  a  beautiful  dun  colour,  mingled  with 
fliades  ofagreenifh  brown.  The  bed  method  of  catching  them 
is  with  a  hand-net  or  lieve  ;  for  they  are  fo  nimble,  and  exercife 
their  defenfive  weapons  fo  often,  and  with  fuch  painful  fuccefs 
to  thofe  who  endeavour  to  catch  them,  that  they  are  very  often 
obliged  to  let  them  efcape  ;  the  eafieft  way  to  kill  them,  is  to 
let  them  fall  into  boiling  hot  water,  which  inllantly  ddlroys 
them. 
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T7'  THE  feeond  vowel,  and  fifth  letter  of  the  alphabet. 
JPv,  The  letter  E  is  moft  evidently  derived  from  the  old  cha¬ 
racter  qj  in  the  ancient  Hebrew  and  Phoenician  alphabets,  in¬ 
verted  by  the  Greeks  to  this  pofition  E,  and  not  from  the  He¬ 
brew  He  Eh  From  the  fame  origin  is  alfo  derived  the  Saxon 
e,  which  is  the  firft  letter  in  their  alphabet  that  differs  from 
the  L:  tin  one.  It  is  formed  by  a  narrower  opening  of  the  larynx 
than  the  letter  A  ;  but  the  other  parts  of  the  mouth  are  ufed 
nearly  in  the  fame  manner  as  in  that  letter. 

It  has  a  long  and  fhort  found  in  moft  languages.  The  ftiort 
found  is  audible  in  < bed,  fret,  den,  and  other  words  ending  in 
confonants,:  its  long  found  is  produced  by  a  final  e,  or  an  e  at 
the  end  of  words  ;  as  in  glebe,  here,  hire,  fcene,  fphere,  interfere, 
revere,  fmccre,  See.  in  moft  of  which  it  founds  like  ee  ;  as  alfo 
in  fome  others  by  coming  after  i,  as  in  believe,  chief,  grief,  re¬ 
prieve,  Sc c.  and  fometimes  this  long  found  is  expreffed  by  ee,  as 
in  bleed,  beer,  creed,  See.  Sometimes  the  final  e  is  filent,  and 
only  ferves  to  lengthen  the  found  of  the  preceding  vowel,  as  in 
rag,  rage,  fag,  fage,  hug ,  huge,  Sc c.  The  found  of  e  is  ob- 
i'cure  in  the  following  words,  oxen,  heaven,  bounden,  fre,  maf- 
facre,  rnaugre,  8c c. 

The  Greeks  have  their  long  and  fhort  e ,  which  they  call  ebftlon 
and  eta.  The  French  have  at  leaft  fix  kinds  of  Ps  :  the  Latins 
have  likewife  a  long  and  fhort  e  ;  they  alfo  write  e  inftead  of  a, 
as  dicem  for  dieaw,  See.  and  this  is  no  doubt  the  reafon  why  a 
is  fo  often  changed  into  e  in  the  preter  tenfe,  as,  ago,  egi ;  facio, 
feci,  Sec. 

•  As  a  numeral,  E  Hands  for  250,  according  to  the  verfe, 

E,  quoque  ducentos  et  quinquaginta  tenebit. 

In  mufic  it  denotes  the  tone  e-la-mi.  In  the  kalendar  it  is  the 
fifth  of  the  dominical  letters  ;  and  in  fea-charts  it  diftinguifhes 
all  the  eafterly  points  :  thus,  E  alone  denotes  Eaft ;  and  E.  by 
S.  and  E.  by  N.  Eaft  by  South,  and  Eaft  by  North. 

EACHARD  (John),  an  Englifh  divine  of  great  learning 
and  wit  in  the  17th  century,  bred  at  Cambridge,  author  (in 
1670)  of  T he  Grounds  and  Qccafions  of  the  Contempt  of  the  Clergy 
and  Religion  enquired  into.  In  1675  he  was  chofen  mafter  of 
Catharine  hall  upon  the  deceafe  of  Dr.  John  Lightfoot  ;  and 
the  year  following  was  created  D.  D.  by  royal  mandate.  He 
died  in  1696. 

Eachard  (Laurence).,  an  eminent  Englifh  hiftorian  of  the 
iSth  century,  nearly  related  to  Dr.  John  Eachard.  He  was 
the  foil  of  a  clergyman,  who,  by  the  death  of  his  elder  brother, 
became  mafter  of  a  good  eftate  in  Suffolk,  He  was  educated  in 
the  univerfity  of  Cambridge,  entered  into  holy  orders,  and  was 
prefented  to  the  living  of  Welton  and  Elkington  in  Lincoln- 
fhire,  where  he  fpent  above  twenty  years  of  his  life,  and  dif- 
tiuguifhed  himfelf  by  his  writings,  efpecially  his  Hiftory  of 
England,  which  was  attacked  by  Dr.  Edmund  Calamy  and  by 
Mr.  John  Oldmixon.  His  “  General  Ecclefiaftical  Hiftory 
from  the  Nativity  of  Chrift  to  the  firft  Eftablifhment  of  Chrifti. 
anity  by  Human  Laws  under  the  Emperor  Conftantine  the 
Great,”  has  paffed  through  feveral  editions.  He  was  inftalled 
archdeacon  of  Stowe  and  prebend  of  Lincoln  in  1712.  He 
died  in  1730. 

EADMERUS,  a  popular  hiftorian,  was  an  Englifhman  ; 
but  his  parents,  and  the  particular  time  and  place  of  his  nati¬ 
vity,  are.  not  known.  He  received  a  learned  education,  and 
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very  early  difeovered  a  tafte  for  hiftory,  by  recording  every 
remarkable  event  that  came  to  his  knowledge.  Eadmerus  is 
moft  worthy  of  the  grateful  remembrance  of  pofterity  for  his 
hiftorical  works,  particularly  for  his  excellent  hiftory  of  the  af¬ 
fairs  of  England  in  his  own  time,  from  A.  D.  1066  to  A.  D. 
1122  ;  in  which  he  hath  inferted  many  original  papers,  and 
prefervecT  many  important  fafts,.  that  are  no  where  elfe 
to  be  found.  This  work  hath  been  highly  commended, 
both  by  ancient  and  modern  writers,  for  its  authenticity,  as 
well  as  for  regularity  of  compofttion  and  purity  of  ftyle.  It  is 
indeed  more  free  from  legendary  tales  than  any  other  works  of 
this  period  ;  and  it  is  impoffible  to  perufe  it  with  attention, 
without  conceiving  a  favourable  opinion  of  the  learning,  good 
fenfe,  fincerity,  and  candour  of  its  author. 

EAGLE,  in  ornithology.  See  Falco. 

Eagle,  in  heraldry,  is  accounted  one  of  the  moft  noble 
bearings  in  armoury;  and,  according,  to  the  learned  in  this 
fcience,  ought  to  be  given  to  none  but  fuch  as  greatly  excel 
in  the  virtues  of  generofity  and  courage,  or  for  having  done  fin- 
gular  fervices  to  their  fovereigns  ;  in  which  cafes  they  may  be 
allowed  a  whole  eagle,  or  an  eagle  naiftant,  or  only  the  head 
or  other  parts  thereof,  as  may  be  moft  conformable  to  their  ex¬ 
ploits.  The  eagle  has  been  borne,  by  way  of  enfign  or  ftan- 
dard,  by  feveral  nations.  The  firft  who  feem  to  have  affirmed 
the  eagle  are  the  Perfians,  according  to  the  teftimony  of  Xeno¬ 
phon.  Afterwards,  it  was  taken  by  the  Romans  ;  who,  after 
a  great  variety  of  ftandards,  at  length  fixed  on  the  eagle,  in 
the  feeond  year  of  the  conlulate  of  C.  Marius  :  till  that  time, 
they  ufed  indifferently  wolves,  leopards,  and  eagles,  according 
to  the  humour  of  the  commander.  The  Roman  eagles,  it  mult 
he  obferved,  were  not  painted  on  a  cloth  or  flag ;  but  were 
figures  in  relievo,  of  lilver  or  gold,  borne  on  the  tops  of  pikes  ; 
the  wings  being  difplayed,  and  frequently  a  thunder-bolt  in 
their  talons.  Under  the  eagle  on  the  pike,  were  piled  bucklers, 
and  fometimes  crowns.  Thus  much  we  learn  from  the  medals, 

Conftantine  is  faid  to  have  firft  introduced  the  eagle  with  two 
heads,  to  intimate,  that  though  the  empire  feemed  divided,  it 
was  yet  only  one  body.  Others  fay,  that  it  was  Charlemagne 
who  refumed  the  eagle  as  the  Roman  enfign,  and  added  to  it  a 
feeond  head  ;  but  that  opinion  is  deftroyed,  by  an  eagle  with 
two  heads,  noted  by  Lipfius,  on  the  Antonine  column  ;  as  alfo 
by  the  eagle’s  only  having  one  head  on  the  feal  of  the  golden 
bull  of  the  emperor  Charles  IV.  The  conjeifture,  therefore,  of 
F.  Meneftrier  appears  more  probable,  who  maintains,  that  as 
the  emperors  of  the  Eaft,  when  there  were  two  on  the  throne  at 
the  fame  time,  ftruck  their  coins  with  the  imprellion  of  a  crofs, 
with  a  double  traverfe,  which  each  .of  them  held  in  one  hand, 
as  being  the  fymbol  of  the  Chriftians  ;  the  like  they  djd  with  the 
eagle  in  their  enfigns  ;  and  inftead  of  doubling  their  eagles, 
they  joined  them  together,  and  reprefented  them  with  two 
heads  :  in  which  they  were,  followed  by  the  emperors  of  the 
Weft.  F.  Papebroche  wifties  that  this  conjecture  of  Meneftrier 
were  confirmed  by  ancient  coins  ;  without  which,  he  rather 
inclines  to  think  the  ufe  of  the  eagle  with  two  heads  to  be  merely 
arbitrary  ;  though  he  grants  it  probable,  that  it  was  firft  intro¬ 
duced  on  occafion  of  two  emperors  in  the  fame  throne. 

The  eagle  on  medals,  according  to  M.  Spanheim,  is  a  fymbol 
of  divinity  and  providence  ;  and,  according  t®.  all  bther  anti- 
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atiities,  of  empire.  The  princes  on  whofe  medals  it  is  moil 
ufually  found,  are  the  Ptolemies  and  the  Seleucides  of  Syria. 
An  eagle  with  the  word  coNSECRAi'io,  expreffes  the  apotheolis 
of  an  emperor. 

Eagles,  a  name  found  very  frequently  in  the  ancient  hifto- 
ries  of  Ireland,  and  ufed  to  exprefs  a  fort  of  bafe  money  that 
was  current  in  that  kingdom  in  the  firft  years  of  the  reign  of 
Edward  I.  that  is,  about  the  year  1272.  There  were,  befides 
the  eagles,  leonines,  rofades,  and  many  other  coins  of  the  fame 
fort,  named  according  to  the  figures  they  were  impreffed  with. 
The  current  coin  of  the  kingdom  was  at  that  time  a  compofi- 
tion  of  copper  and  filver,  in  a  determined  proportion  ;  but 
thefe  were  fo  much  worfe  than  the  (landard  proportion  of  that 
time,  that  they  were  not  intrinfically  worth  quite  half  fo  much 
as  the  others.  They  were  imported  out  of  France  and  other 
foreign  countries.  When  this  prince  had  been  a  few  years  efta- 
biifhed  on  the  throne,  he  fet  up  mints  in  Ireland  for  the  coin¬ 
ing  fufficient  quantities  of  good  money,  and  then  decried  the 
ufe  of  thefe  eagles,  and  other  the  like  kinds  of  bafe  coins,  and 
made  it  death,  with  confifcation  of  effects,  to  import  any  more 
of  them  into  the  kingdom. 

Eagle,  in  allronomy,  i3  a  conftellation  of  the  northern 
hemifphere,  having  its  right-wing  contiguous  to  the  equiiioftial. 
SeeAcyuiLA.  There  are  alfo  three  feveral  ftars,  particularly 
denominated  among  the  Arab  aftronomers,  tiafr,  h  e.  “  eagle.” 
The  firll,  nafr  fohail,  “  the  eagle  of  Canopus,”  called  alfo  fitareb 
jemen,  the  liar  of  Arabia  Felix,  over  which  it  is  fuppofed  to 
prefide  ;  the  fecond,  nafr  althair,  the  “  flying  eagle  ;  ”  and 
the  third,  nafr  alvake,  the  “  reding  eagle.” 

White  Eagle,  is  a  Polilh  order  of  knighthood,  inftituted  in 
1,325  by  Uladidaus  V.  on  marrying  his  ion  Cafinrere  with  a 
daughter  of  the  great-duke  of  Lithuania.  The  knights  of  this 
order  were  didinguifhed  by  a  gold  chain,  which  they  wore  on  the 
ftomacb,  whereon  hung  a  filver  eagle  crowned. 

Black  Eagle,  was  a  like  order,  indituted  in  1701  by  the 
elector  of  Brar.denburgh,  on  his  being  crowned  king  of  Pruffia. 
The  knights  of  this  order  wear  an  orange -coloured  ribbon,  to 
which  is  lufpended  a  black  eagle. 

Eagle,  in  architedlure,  is  a  figure  of  that  bird  anciently 
ufed  as  an  attribute,  or  cognizance  of  Jupiter,  in  the  capital 
and  friezes  of  the  columns  of  temples  confecrated  to  that  god. 

Eagle-/?ow«-.  See  Balsamine. 

Eaglets?,  in  natural  hidory,  a  done,  by  the  Greeks  called 
elites,  and  by  the  Italians  pietra  d’aquila,  as  being  fuppofed  to 
be  fometimes  found  in  the  eagle’s  ned.  It  is  of  famous  tradi¬ 
tionary  virtue,  either  for  forwarding  or  preventing  the  delivery 
of  women  in  labour,  according  as  it  is  applied  above  or  below 
the  womb.  Matthiolus  tells  us,  that  birds  of  prey  could  never 
hatch  their  young  without  it,  and  that  they  go  in  fearch  of 
it  as  far  as  the  Ead  Indies.  Baufch  has  an  exprefs  Latin  trea- 
tife  on  the  fubjedl.  See  ^Etites. 

EAGLET,  a  diminutive  of  eagle,  properly  dignifying  a 
young  eagle.  In  heraldry,  when  there  are  feveral  eagles  on  the 
fame  efcutcheon,  they  are  tended  eaglets. 

EALDERMAN,  or  Ealdormam,  among  the  Saxons,  was 
of  like  import  with  earl  among  the  Danes.  The  word  was  alfo 
ufed  for  an  elder,  fenator,  or  ftatefman.  Hence,  at  this  day, 
we  call  thofe  aldermen  who  are  affociates  to  the  chief  officer  in 
the  common-council  of  a  city  or  corporate  town. 

EAR,  in  anatomy.  See  Anatomy.  Several  naturalids 
and  phyficians  have  held,  that  cutting  off  the  ear  rendered  per- 
fons  barren  and  unprolific  ;  and  this  idle  notion  was  what  fird 
occafioned  the  legiflators  to  order  the  ears  of  thieves.  See.  to 
be  cutoff,  led  they  ffiould  produce  their  like. 

The  ear  has  its  beauties,  which  a  good  painter  ought  by  no 
means  to  difregard  ;  where  it  is  . well  formed,  it  would  be  an  in¬ 
jury  to  the  head  to  be  hidden.  Suetonius  infills,  particularly, 


on  the  beauties  of  Augudus’s  ears  ;  and  iElian,  defetibing  the 
beauties  of  Afpafia,  obferves,  die  had  (hort  cars.  Martial  alfo 
ranks  large  ears  among  the  number  of  deformities.  Among 
the  Athenians,  it  was  a  mark  of  nobility  fo  have  the  ears  bored 
or  perforated.  And  among  the  Hebrews  and  Romans,  this  was 
a  mark  of  fervitude. 

The  lofs  of  one  ear  is  a  pimiffiment  enabled  by  5  and  6  Edw. 
VI.  cap.  4.  for  fighting  in  a  cluirch-yard  ;  and  by  2  and  3  Edw, 
VI.  cap.  1  5.  for  combinations  to  raife  the  price  of  provifions, 
labour,  & c.  if  it  be  the  third  offence,  befide  pillory,  and  per¬ 
petual  infamy,  or  a  fine  of  40I.  By  a  d’atute  of  Henry  VIII. 
malicioufly  cutting  off  the  ear  ofaperfon  is  made  a  trefpafs,  for 
which  treble  damages  lhall  be  recovered  ;  and  the  offender  is 
to  pay  a  fine  of  ten  pounds  to  die  king,  37  Hen.  VIII.  cap. 
6.  §  4.  In  the  index  to  the  Statutes  at  Large,  it  is  faid,  that 
this  offence  may  be  punilhed  as  felony,  by  22  and  23  Car.  II. 
cap.  1 .  §  7.  commonly  called  the  Coventry  Aft;  but  the  ear  is  not 
mentioned  in  that  ftatute. 

Ear  of  Fiflses.  See  Comparative  Anatomy. 

Ear,  in  mufic,  denotes  a  kind  of  internal  fenfe,  whereby 
we  perceive  and  judge  of  harmony  and  mufical  founds.  See 
Music.  In  mufic  we  feem  univerfally  to  acknowledge  fome- 
thing  like  a  diftintt.  fenfe  from  the  external  one  of  hearing  ; 
and  call  it  a  good  ear.  And  the  like  diftindiion  we  ffiould  pro¬ 
bably  acknowledge  in  other  affairs,  had  we  got  dillinft  names 
to  denote  thefe  powers  of  perception  by.  Thus  a  greater 
capacity  of  perceiving  the  beauties  of  painting,  architecture,  <5cc. 
is  called  a fine  tafte. 

Ear  is  alfo  ufed  to  fignify  a  long  duller  of  flowers,  or  feeds, 
produced  by  certain  plants  ;  ufually  called  by  botaniffs  fpica. 
The  flowers  and  feeds  of  wheat,  rye,  barley,  See.  grow  irt 
ears.  The  fame  holds  of  the  flowers  of  lavender,  Sec.  We 
fay  the  Hem  of  the  ear,  i.  e.  its  tube  or  llraw  ;  the  knot  of  the 
ear  ;  the  lobes  or  cells  wherein  the  gi-ains  are  inclofed  ;  the  beard 
of  the  ear,  Sec. 

Ear -Pick,  an  inllrument  of  ivory,  filver,  or  other  metal,, 
fomewhat  in  form  of  a  probe,  for  cleanfing  the  ear.  The  Chi- 
nefe  have  a  variety  of  thefe  inftruments,  with  which  they  are 
mighty  fond  of  tickling  their  ears  ;  but  this  practice,  Sir  Hans 
Sloane  obferves,  mull  be  very  prejudicial  to  fo  delicate  an, 
organ,  by  bringing  too  great  a  flow  of  humours  on  it. 

Ear-A/«o-.  See  Pendent. 

Ear -Wax.  See  Cerumen. 

EARWIG,  in  zoology.  See  Forficula. 

EARING,  in  fea  language,  is  that  part  of  the  bolt-rope 
which  at  the  four  corn'ers  of  the  fail  is  left  open,  in  the  ffiape  of 
a  ring.  ,  The  two  uppermoll  parts  are  put  over  the  ends  of  the- 
yard-arms,  and  fo  the  fail  fs  made  fad  to  the  yard  ;  and  into 
the  lower-moll  tarings,  the  (beets  and  tacks  are  feized  or  bent 
at  the  clew. 

EARL,  a  Britifh  title  of  nobility,  next  below  a  marquis, 
and  above  a  vifeount.  The  title  is  fo  ancient,  that  its  original 
cannot  be  clearly  traced  out.  This  much,  however,  feems 
tolerably  certain,  that  among  the  Saxons  they  were  called 
eahlonnen,  efuaft  elder  men,  fignifying  the  fame  with  fenior  or 
fenator  among  the  Romans;  and  a\(o  fhiremen,  .  becaufe  they 
had  each  of  them  the  civil  government  of  a  feveral  divifion  or 

O 

ffiire.  On  the  irruption  of  the  Danes  they  changed  their  names 
to  eorels,  which,  according  to  Catnden,  fignified  the  fame  in 
their  language.  In  Latin  they  are  called  comites  (a  title  firft 
ufed  in  the  empire),  from  being  the  king’s  attendants  ;  a  foeie- 
tate  nomen  fumpferunt ,  regis  enirn  tales  fibi  ajfociant.  >  After  the 
Norman  conqueft  they  were  for  fome  time  called  counts,  or 
counted,  from  the  French  ;  but  they  did  not  long  retain  that 
name  themfelves,  though  their  (hires  are  from  thence  called 
counties  to  this  day.  It  is  now  become,  a  mere  title  :  they  have 
nothing  to  do  with  the  government  of  the  county  ;  which  ia> 
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now  entirely  devolved  on  the  (heriff,  the  earl’s  deputy,  or  vice* 
conies.  In  writs,  commiffions,  and  other  formal  inftruments, 
the  king,  when  he  mentions  any  peer  of  the  degree  of  an  earl, 
ufually  tlyles  him,  “  t rutty  and  well-beloved  coxifin  an  appel¬ 
lation  as  ancient  as  the  reign  of  Eienry  IV.  ;  who  being  either 
by  his  wife,  his  mother,  or  his  filters,  actually  related  or  allied 
to  every  earl  in  the  kingdom,  artfully  and  conflantly  acknow¬ 
ledged  that  connection  in  all  bis  letters  and  other  public  acts  ; 
whence  the  ufage  has  defcended  to  his  fucceflbrs,  though  the 
reafon  has  long  ago  failed.  An  earl  is  created  by  cinCture  of 
fword,  mantle  of  Hate  put  upon  him  by  the  king  himfelf,  a 
cap  and  a  coronet  put  upon  his  head,  and  a  charter  in  his 
hand. 

JLb.'i.L-MarJhal.  See  Marshal. 

EARNEST  (asrha),  modey  advanced  to  bind  the  parties 
to  the  performance  of  a  verbal  bargain.  By  the  civil  law,  he 
who  recedes  from  his  bargain  lofes  his  earned,  and  if  theper- 
fon  who  received  the  earned  give  back,  he  is  to  return  the  ear¬ 
ned  double.  But  with  us,  the  perfon  who  gave  it  is  in  drict- 
nefs  obliged  to  abide  by  his  bargain  ;  and  in  cafe  he  decline  it, 
is  not  difcharged  upon  forfeiting  his  earned,  but  may  be  fued 
for  the  whole  money  dipulated. 

EARTH,  among  ancient  philofophers,  fignified  one  of  the 
four  elements  of  which  the  whole  fydem  of  nature  was  thought 
to  be  compofed.  But  at  prefent  no  elementary  earth  is  acknow¬ 
ledged  by  the  chemids.  See  Element. 

Earths,  in  chemidry,  are  defined  by  Crondedt  to  be  fuch 
fubllances  as  are  not  duCtile,  modly  indiffoluble  in  water  or  oil, 
and  that  preferve  their  conditution  in  a  drong  heat.  Mr.  Berg¬ 
man  remarks  that  they  are  infipid,  and  not  foluble  in  jooo 
times  their  weight  of  boiling  water  ;  though, ,  by  augmenting 
the  heat  as  in  Papin’s  digeder,  perhaps  all  the  kinds  we  are 
yet  acquainted  with  may  be  found  capable  of  folution,  efpecially 
when  precipitated  from  fome  other  mendruum  ;  their  furface 
being  then  greatly  augmented.  In  the  .chain  of  nature  they 
proceed  by  an  infenfible  gradation  towards  the  falls,  fo  that  they 
cannot  be  feparated  but  by  artificial  limits.  A  moderate  heat 
does  not  change  their  form,  nor  are  they  diffipated  by  a  more 
violent  one.  Dr.  Black  defines  them  to  be  fuch  bodies  as  are 
not  foluble  in  water,  not  inflammable,  and  their  fpecific  gravity 
not  more  than  four  times  the  weight  of  water.  They  are  dif- 
tinguiflred  from  the  falts  by  their  infolubility  ;  from  the  inflam¬ 
mables,  by  their  want  of  inflammability  ;  and  from  the  metals, 
by  their  deficiency  in  weight.  Some  objections  have  been  made 
to  this  definition,  as  not  being  driCtly  applicable  to  thofe  earths 
which  are  known  to  be  foluble  in  water  :  but  this  objection  may 
be  accounted  of  little  weight,  when  we  confider  the  extreme 
difparity  betwixt  the  folubility  of  the  earths  and  falts,  a  few 
grains  of  the  earths  fatnrating  fome  pounds  of  water  ;  fo  that 
if  they  have  any  folubility,  they  mud  be  allowed  to  poffefs  but 
a  very  fmall  fh  a  re  of  it. 

Another  property,  which  is  not  ufually  taken  into  the  defi¬ 
nition,  makes  neverthelefs  a  remarkable  part  of  the  character 
of  earthy  bodies,  viz  their  great  fixednefs  in  t'he  fire.  All  the 
other  claffes  of  bodies  (how  themfelves  volatile  in  more  or  lefs 
violent  degrees  of  heat.  All  the  falts  can  be  made  to  evaporate  ; 
all  the  inflammable  fubdances  are  volatile  ;  all  the  metals,  gold 
not  excepted,  have  been  converted  into  vapour;  but  the  earths, 
as  far  as  we  know,  have  never  been  volatilized,  excepting  only 
two,  the  diamond  and  albedos.  Some  phenomena  attending 
the  volatilization  of  the  diamond  give  reafon  to  fufpeft  that 
it  is  not  a  pure  earthy  fubdance.  There  is  an  appearance  of 
inflammation  ;  and  it  feems  to  be  a  compound,  having  an 
earthy  matter  for  its  bafis,  and  deriving  its  volatility  from  other 
matters.  In  general,  therefore,  the  earths  have  been  found  fixed 
in  any  degree  of  heat  of  which  we  have  had  experience  ;  though 
there  is  no  doubt  a  polfibihty,  that  heat  might  be  raifed  to  fuch 
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an  intenfityas  to  volatilize  the  mod  fixed  body  in  nature  ;  but 
till  the  means  of  doing  fo  (hall  be  found  out,  the  earths  may  be 
confidered  as  abfolutely  fixed. 

The  earths  called  primitive  or  Jimple,  becaufe  they  cannot  be 
decompofedby  any  method  hitherto  known,  were  by  Crondedt 
fuppofed  to  be  nine  ;  but  later  chemids  have  reduced  them  to 
five.  Some  reduce  the  number  dill  farther  ;  but  Mr.  Bergman 
informs  us  that  thefe  “  red  their  opinions  upon  fanciful  meta- 
morphofes  unfupported  by  faithful  experiments.”  As  expeii- 
ments  teach  us  that  there  are  five  primitive  earths,  it  is  evident 
that  the  fpecies  arifing  from  their  mixture  cannot  exceed  24, 
viz.  ten  double,  confiding  of  two  earths  ;  fix  triple,  three  qua¬ 
druple,  and  'the  dve  primitive  earths.  Even  all  thefe  different 
mixtures  have  not  been  found,  though  they  probably  do  exid  in 
nature.  The  natural  compofitions  of  acids  with  the  earths, 
forming  fubdances  not  foluble  in  '  1000  times  their  weight  of 
boiling  water,  and  which  may  be  called  faline  earths ,  are  un¬ 
doubtedly  chemical  combinations.  The  five  primitive  earths 
are,  terra  ponderofa  ;  calx  or  calcareous  earth,  capable  of  being 
reduced  into  quicklime;  magnefia;  argillaceous  earthoralumine; 
and  filiceous  earths.  “  But  though  we  mud  confider  thefe  as 
the  mod  pure  of  all  the  earthy  bodies,  they  are  never  found  na¬ 
tive  in  a  date  of  abfolute  purity  nor  indeed  can  they  be  made 
perfectly  pure  even  by  artificial  means.  Water  and  aerial  acid 
unite  readily  with  the  four  fird  ;  and  when  expelled  by  dre,  a 
little  of  the  matter  of  heat  is  added,  until  driven  out  by  a  more 
powerful  attraction.  But  in  this  date  they  poffefs  a  degree  of 
purity  not  to  be  attained  by  any  other  known  method.  There¬ 
fore  it  is  neceffary  to  examine  them  when  fufficiently  burnt,  in 
order  to  didinguifh  better  what  properties  depend  upon  adher¬ 
ing  heterogeneous  matters.” 

Bergman  at  fird  added  the  earth  of  gems  to  the  five  claffes  al¬ 
ready  mentioned ;  but  he  found  afterwards  that  all  kinds  of  gems 
are  compounded  of  fome  of  the  five  kinds  already  mentioned, 
particularly  of  the  argillaceous  kind,  infomuch  that  they  may 
be  faid  almoil  entirely  to  belong  to  this  clafs.  Stdl,  however, 
the  earth  of  diamonds  feems  to  poffefs  properties  effentially 
diftinft  from  the  five  already  mentioned,  and  therefore  may  not 
unjudly  be  reckoned  afixthclafs,  though  its  charadlers  have  as 
yet  been  but  very  imperfectly  examined.  We  fliall  mention, 

I.  Terra  Ponderofa.  This  was  difeovered  in  Sweden  about 
the  year  1774,  and  is  found  in  thefe  different  forms.  I.  Com¬ 
bined  with  aerial  acid,  called  by  Dr.  Withering  terra  ponderofa 
aerata.  This  fubdance  has  been  met  with  in  England.  2.  The 
fpar-like  gypfum,  marmor  metallicum,  lapis  bononienfis,  phof- 
phorus  nativus,  baro  felenite,  &c.  is  of  very  confiderable  fpe¬ 
cific  gravity,  approaching  to  that  of  till  or  iron  ;  on  which 
account  it  has  been  fuppofed  to  contain  fomething  metallic. 
But  no  experiments  hithert-o  made  have  evinced  the  exidence  of 
any  metal  in  it,  excepting  a  few  traces  of  iron,  which  are  to  be 
met  with  in  all  the  gypfa.  It  contains  about  84  parts  of 
ponderous  earth,  13  of  the  mod  concentrated  fulphuric 
acid,  and  three  of  water.  3.  The  marmor  metallicum  dnficum , 
or  ponderous  drufen  fpar,  is  found  in  the  lead-mines  at  Aldon- 
moor  in  Cumberland,  regularly  crydallized  in  the  form  of  alum, 
folid,  and  femitranfparent.  It  feems  to  affect  the  peculiarity 
of  having  its  crydals  laminated,  as  radiating  from  a  centre  ;  but 
this  radiation  feldom  amounts  to  a  whole  circle.  Their  fpecific 
gravity  is,  to  water,  as  44,745  to  10,000.  This  fpecies  of 
crydals  is  found  at  Auvergne  in  France.  4.  The  lapis  hepaticus , 
or  leberdein  of  the  Germans  and  Swedes.  Some  (pecimens  of 
this  done  condantly  fmell  like  liver  of  fulphur,  but  others  only 
when  rubbed.  It  does  not  efftrwefee  with  acids,  and,  according 
to  M.  Magellan,  is  a  medium  between  the  gypfum  and  fetid 
calcareous  dones,  with  which  it  has  generally  been  confounded  ; 
but  it  will  not  yield  any  lime,  though  the  latter  are  more  fit  for 
the  purpofe  than  any  other, 
o 
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The  calcareous ,  earth,  according  to  Cronftedt,  is  common 
to  all  the  three  kingdoms  of  nature ;  exiiling  in  the  fhells  and 
bones  of  animals,  the  afhes  of  vegetables  ;  “and  confequently,” 
fays  he,  “  it  mull  have  exifted  before  any  living  or  vegetable 
fubftance,  and  is  no  doubt  diftributed  throughout  the  earth  in 
a  quantity  proportioned  to  its  general  ufe/’  The  ufual  forms 
in  which  calcareous  earth  is  met  with  are  the  Ihells  of  animals, 
chalk,  limeftone,  and  marble  ;  for  an  account  of  which  fee 
thefe  different  articles  ;  alfo  vol.  2,  page  423,  of  the  Treatife  on 
Chemistry.  Its  ufes  as  a  manure,  and  in  building,  are  de¬ 
tailed  under  the  articles  Cement  and  Husbandry.  MelTrs. 
Sage,  Rome  de  ITfle,  & c.  have  fuppofed  the  exiftence  of  a 
kind  of  earth  called  abforbent,  diftindt  from  the  calcareous  ; 
but  M.  Monnet  has  Ihown  this  to  be  truly  calcareous. 

III.  Magnejia,  called  alfo  by  fome  writers  terra  muriatica , 
or  magnefia  alba.  The  nature  and  properties  of  this  earth  are 
defcribed  under  the  article  Chemistry,  vol.  2,  page  426. 

IV.  Argillaceous  Earths,  or  Alumtne.  See  Clay, 

V.  Siliceous  Earths.  See  Chemistry,  vol.  2,  page  428, 
Flint,  Gems,  Diamond,  Emerald,  Sapphire,  &c. 

Earth,  in  geography,  one  of  the  primary  planets  ;  being 
this  terraqueous  globe  which  we  inhabit,  coniifting  of  land 
and  fea.  The  cofmogotiy ,  or  knowledge  of  the  original  form¬ 
ation  of  the  earth,  the  materials  of  which  it  is  compofed, 
and  by  what  means  they  were  difpofed  in  the  order  in  which 
we  fee  them  at  prefent,  is  a  fubjeft  which,  though  perhaps 
above  the  reach  of  human  fagacity,  has  exercifed  the  wit  of 
philofophers  in  all  ages.  To  recount  the  opinions  of  all  the 
eminent  philofophers  of  antiquity  upon  this  fubjedt  would  be 
very  tedious:  it  may  therefore  fuffice  to  obferve,  that  ever 
fiuce  the  fubjedt  began  to  be  canvaffed,  the  opinions  of  thofe 
who  have  treated  it  may  be  divided  into  two  claffes.  1.  Thofe 
who  believed  the  earth  and  whole  vifible  fyftem  of  nature  to  be 
the  Deity  himfelf,  or  connected  with  him  in  the  fame  manner 
that  a  human  body  is  with  its  foul.  2.  Thofe  who  believed 
the  materials  of  it  to  have  been  eternal,  but  diilindt  from  the 
Deity,  and  put  into  the  prefent  order  by  fome  power  either 
inherent  to  themfelves  or  belonging  to  the  Deity.  Of  the 
former  opinion  were.Zenophanes  the  founder  of  the  eleatic  fedt, 
Strato  cf  Lampfacus,  the  Peripatetics,  &c. 

Figure  of  the  Earth.  The  ancients  had  various  opinions 
as  to  the  figure  of  the  earth  :  fome,  as  Anaximander  and  Leu¬ 
cippus,  held  it  cylindrical,  or  in  form  of  a  drum :  but  the 
principal  opinion  was,  that  it  was  flat ;  that  the  vifible 
horizon  was  the  bounds  of  the  earth,  and  the  ocean  the  bounds 
of  the  horizon  ;  that  the  heavens  and  earth  above  this  ocean 
were  the  whole  vifible  univerfc  :  and  that  all  beneath  the  ocean 
was  Hades:  and  of  this  fame  opinion  were  alfo  fome  of  the 
Chriftian  father.,  as  Ladtantius,  St.  Auguftine,  See.  See 
Ladtan.  lib.  3,  cap.  245  St.  Aug.  lib.  16,  de  Civitate  Dei ; 
Ariftotle  de  Ccrlo,  -lib.  2,  cap.  13. 

Such  of  the  ancients  however  as  underflood  any  thing  of 
aftronomy,  and  efpecially  the  doctrine  of  eclipfes,  mull  have 
been  acquainted  with  the  round  figure  of  the  earth  ;  as  the 
ancient  Babylonian  aflronomers,  who  had  calculated  eclipfes 
long  before  the  time  of  Alexander,  and  Thales  the  Grecian, 
who  predicted  an  eclipfe  of  the  fun.  It  is  now  indeed  agreed 
on  all  hands,  unlefs  perhaps  by  the  molt  vulgar  and  ignorant, 
that  the  form  of  the  terraqueous  globe  is  globular,  or  very 
nearly  to. 

That  the  exterior  of  the  eaitli  is  round,  or  rotund,  is  mani- 
feft  to  the  mod  common  perception,  in  the  cafe  of  a  (hip 
failing  eithtr.  from  the  land,  or  towards  it  ;  for  when  a  perfon 
Hands  upon  the  (hore,  and  fees  a  drip  fail  from  the  land,  out 
to  fea ;  at  fit  ft  he  lofes  fight  of  the  hull  and  lower  parts  of  the 
fhip,  next  the  rigging  and  middle  parts,  and  laftly  of  the  tops 
of  the  malls  theml’elves,  in  every  cafe  the  rotundity  of  the  fea 
Vol.  III. 


between  the  fliip  and  the  eye  being  very  vifible  :  the  contrary 
happens  when  a  lhip  Tails  towards  us ;  we  firft  fee  the  tops  of 
the  mads  appear  juft  over  the  rotundity  of  the  fea:  next  we 
perceive  the  rigging,  and  laftly  the  hull  of  the  fliip  itfelf. 

The .  round  figure  of  the  earth  is  alfo  evident  from 
the  eclipfes  of  the  fun  and  moon  ;  for  in  all  eclipfes  of 
the  moon,  which  are  caufed  by  the  moon  paffing  through 
the  earth’s  fhadow,  that  fhadow  always  appears  circular 
upon  the  face  of  the  moon,  what  way  foever  it  be  pro- 
jedted,  whether  eaft,  weft,  north,  or  fouth,  and  howfoever 
its  diameter  vary,  according  to  the  greater  or  lefs  diftauce 
from  the  earth.  Hence  it  follows,  that  the  fhadow  of  the 
earth,  in  all  fituations,  is  really  conical :  and  confequently  the 
body  that  projects  it,  i.  e.  the  earth,  is  at  leaft-nearly  fpherical. 

_  The  fpherical  figure  of  the  earth  is  alfo  evinced  from  the 
riling  and  fetting  of  the  fun,  moon,  and  ftars ;  all  which 
happen  fooner  to  thofe  who  live  to  the  eaft,  and  later  to  thofe 
living  weftwardly  ;  and  that  more  or  lefs  fo,  according  to  the 
diftance  and  roundnefs  of  the  earth. 

So  alfo,  going  or  failing  to  the  northward,  the  north  pole 
and  northern  liars  become  more  elevated,  and  the  fouth  pole 
and  fouthern  liars  more  depreffed  ;  the  elevation  northerly  ir.~ 
creafing  equally  with  the  depreffion  foutherly  ;  and  either  of 
them  proportionably  to  the  diftance  gone.  The  fame  thing 
happens  in  going  to  the  foutluvard.  Betides,  the  oblique 
afeenfions,  defeenfions,  emerfions,  and  amplitudes  of  the  rifing 
and  fetting  of  the  fun  and  ftars  in  every  latitude,  are  agreeable 
to  the  fuppofition  of  the  earth’s  being  of  a  fpherical  form :  all 
which  could  not  happen  if  it  vyere  of  any  other  figure. 

Moreover,  the  roundnefs  of  the  earth  i3  farther  confirmed 
by  its  having  been  often  failed  round  :  the  firft  time  was  in  the 
year  1519,  when  Ferd.  Magellan  made  the  tour  of  the  whole 
globe  in  1124  days.  In  the  year  1537  Francis  Drake  per¬ 
formed  the  fame  in  1056  days  :  in  the  year  1586,  Sir  Thomas 
Cavendilh  made  the  fame  voyage  in  777  days  ;  Simon  Cordes, 
of  Rotterdam,  in  the  year  1590,  in  1575  days;  in  the 
year  1598,  Oliver  Noort,  a  Hollander,  in  1077  days;  Van 
Schouten,  in  theyear  1615,  in  749  days;  Jac.  Heremites  and 
Joh.  Huygens,  in  the  year  1623,  in  802  days:  and  many 
others  have  fince  performed  the  fame  navigation,  particularly 
Anfon,  Bougainville,  and  Cook  ;  fometimes  failing  round 
by  the  eaftward,  fometimes  to  the  weftward ;  till  at  length 
they  arrived  again  in  Europe,  from  whence  they  fet  out  ;  and 
in  the  courfe  of  their  voyage,  obferved  that  all  the  phenomena* 
both  of  the  heavens  and  earth,  correfpond  to,  and  evince  tills 
fpherical  figure. 

The  fame  globular  figure  is  likewife  inferred  from  the 
operation  of  levelling,  in  which  it  is  found  neceffary  to  make 
an  allowance  for  the  difference  between  the  apparent  and  the 
true  level. 

The  natural  caufe  of  this  fphericity  ©f  the  globe  is,  ac¬ 
cording  to  Sir  Ifaac  Newton,  the  great  principle  of  attraction, 
which  the  Creator  has  ftamped  on  all  the  matter  in  the  uni- 
verfe ;  and  by  which  all  bodies,  and  all  t  he  parts  of  bodies, 
mutually  attract  one  another. — And  the  fame  is  the  caufe  of 
the  fphericity  of  the  drops  of  rain,  quickfilver,  &c. 

What  the  earth  lofes  of  its  fphericity  by  mountains  and 
valleys,  is  nothing  confiderable  ;  the  higheft  eminence  being 
fcarce  equivalent  to  the  minuteft  protuberance  on  the  furfacc 
of  an  orange.  Its  difference  fiom  a  perfect  fphere  however  it 
more  confiderable  in  another  refpedt,  by  which  it  approaches 
nearly  to  the  ftiape  of  an  orange,  or  to  an  oblate  fplieroid, 
being  a  little  flatted  at  the  poles,  and  raifed  about  the  equa¬ 
torial  parts,  fo  that  the  axis  from  pole  to  pole  is  lefs  than  the 
equatorial  diameter.  What  gave  the  firft  occafion  to  the  dif- 
covery  of  this  figure  of  the  earth,  were  lire  obfervations  of  fome 
French  and  Engliih  philofophers  in  the  Eaft -Indies,  and  oth*r 
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parts,  who  found  that  pendulums,  the  nearer  they  came  to 
the  equator,  performed  their  vibrations  flower :  from  whence 
it  follows,  that  the  velocity  of  the  defcent  of  bodies  by  gravity, 
is  lefs  in  countries  nearer  to  the  equator;  and  confequently 
that  thofe  parts  are  farther  removed  from  the  centre  of  the 
earth,  or  from  the  common  centre  of  gravity.  See  the  Hif- 
tory  of  the  Royal  Academy  of  Sciences,  by  Du  Hamel, 
p.  no,  156,  206  ;  and  1’Hift.  de  l’Acad.  Roy.  1700  and 
1701. — This  circumftance  put  Huygens  and  Newton  upon 
finding  out  the  caufe,  which  they  attributed  to  the  revolution 
of  the  earth  about. its  axis.  If  the  earth  were  in  a  fluid  date, 
its  rotation  round  its  axis  would  neceffarily  make  it  put  on 
fuch  a  figure,  becaufe  the  centrifugal  force  being  greateil  to¬ 
wards  the  equator,  the  fluid  would  there  rife  and  fwell  moft  ; 
and  that  its  figure  really  fliould  be  fo  now,  feems  neceffary,  to 
keep  the  fea  in  the  equinoctial  regions  from  overflowing  the 
earth  about  thofe  parts.  See  this  curious  fubjeft  well  treated 
by  Huygens,  in  his  difcourfe  De  Caufa  Gravitatis,  p.  154, 
where  he  dates  the  ratio  of  the  polar  diameter  to  that  of  the 
equator,  as  577  to  578.  And  Newton,  in  his  Principia,  firlt 
publiihed  in  1686,  demonftrates,  from  the  theory  of  gravity, 
that  the  figure  of  the  earth  muft  be  that  of  an  oblate  fpheroid 
generated  by  the  rotation  of  an  ellipfe  about  its  fliorteft 
diameter,  provided  all  the  parts  of  the  earth  were  of  an  uniform 
denfity  throughout,  and  that  the  proportion  of  the  polar  to 
the  equatorial  diameter  of  the  earth,  would  be  that  of  689  to 
692,  or  nearly  that  of  229  to  230,  or  as  '9956522  to  one. 

This  proportion  of  the  two  diameters  was  calculated  by 
Newton  in  the  following  manner :  Having  found  that  the 
centrifugal  force  at  the  equator  is  ^-l^-th  of  gravity,  he 
affumes,  as  an  hypothefis,  that  the  axis  of  the  earth  is  to  the 
diameter  of  the  equator  as  100  to  101,  and  thence  determines 
what  muft  be  the  centrifugal  force  at  the  equator  to  give  the 
earth  fuch  a  form,  and  finds  it  to  be  ?§T ths  of  gravity  :  then, 
by  the  rule  of  proportion,  if  a  centrifugal  force  equal  to 
?£rths  of  gravity  would  make  the  earth  higher  at  the  equator 
than  at  the  poles  by  T^oth  of  the  whole  height  at  the  poles,  a 
centrifugal  force  that  is  the  cj-f^th  of  gravity  will  make  it 
higher  by  a  proportional  excefs,  which  by  calculation  is 
^J-^th  of  the  height  at  the  poles  ;  aqd  thus  he  difcovered  that 
the  diameter  at  the  equator  is  to  the'  diameter  at  the  poles,  or 
the  axis,  as  230  to  229.  But  this  computation  fuppofes  the 
earth  to  be  every  where  of  an  uniform  denfity  ;  whereas  if  the 
earth  is  more  denfe  near  the  centre,  then  bodies  at  the  poles 
will  be  more  attracted  by  this  additional  matter  being  nearer ; 
and  therefore  the  excefs  of  the  femi-diameter  of  the  equator 
above  the  femi-axis,  will  be  different.  According  to  this  pro¬ 
portion  between  the  two  diameters,  Newton  farther  computes, 
from  the  different  meafures  of  a  degree,  that  the  equatorial 
diameter  will  exceed  the  polar  by  34  milts  and  f . 

Neverthelefs,  Meffrs  Caffini,  both  father  and  fon,  the  one 
in  1701,  and  the  other  in  1713,  attempted  to  prove,  in  the 
Memoirs  of  the  Royal  Academy  of  Sciences,  that  the  earth 
was  an  oblong  fpheroid  ;  and  in  1718,  M.  Caffini  again  under¬ 
took,  from  obfervations,  to  flrew  that,  on  the  contrary,  the 
Jongeft  diameter  paffes  through  the  poles  ;  which  gave  occafion 
for  Mr.  John  Bernoulli,  in  his  Effai  d’une  Nouvelle  Phyfique 
Celefte,  printed  at  Paris  in  1735,  to  triumph  over  the  Britilh 
philofopher,  apprehending  that  thefe  obfervations  would  in¬ 
validate  what  Newton  had  demonftrated.  And  in  1720,  M. 
De  Mairan  advanced  arguments  fuppofed  to  be  ftrengthened 
by  geometrical  demonftrations,  farther  to  confirm  the  af- 
fertions  of  Caffini.  But  in  1735  two  companies  of  mathe¬ 
maticians  were'  employed,  one  for  a  northern,  and  another  for 
a  fouthern  expedition,  the  refult  of  whofe  obfervations  and 
meafurement  plainly  proved  that  thevcarth  was  flatted  at  the 
poles. 


The  proportion  of  the  equatorial  diameter  to  the  polar,  as 
ftated  by  the  gentlemen  employed  on  the  northern  expedition 
for  meafuring  a  degree  of  the  meridian,  is  as  1  to  C9891  ;  by 
,the  Spanilh  mathematicians  as  266  to  265,  or  as  1  to  o'()^6z^. ; 
by  M.  Bouguer  as  179  to  178,  or  as  1  to  0  99441. 

As  to  all  conclufions  however  deduced  from  the  length  of 
pendulums  in  different  places,  it  is  to  be  obferved  that  they 
proceed  upon  the  fuppofition  of  the  uniform  denfity  of  the 
earth,  which  is  a  very  improbable  circumftance  ;  as  juftly  ob¬ 
ferved  by  Dr.  Horiley  in  his  letter  to  Capt.  Phipps:  “You 
finifh  your  article,  he  concludes,  relating  to  the  pendulum  with 
faying,  ‘  that  thefe  obfervations  give  a  figure  of  the  earth 
nearer  to  Sir  Ifaac  Newton’s  computation,  than  any  others 
that  have  hitherto  been  made  and  then  you  ftate  the  feverai 
figures  given,  as  you  imagine,  by-former  obfervations,  and  by 
your  own.  Now  it  is  very  true,  that  if  the  meridians  be 
ellipfes,  or  if  the  figure  of  the  earth  be  that  of  a  fpheroid  ge¬ 
nerated  by  the  revolution  of  an  ellipfis,  turning  on  its  fliorter 
axis,  the  particular  figure,  or  the  ellipticity  of  the  generating 
ellipfis,  which  your  obfervations  give,  is  nearer  to  what  Sir 
Ifaac  Newton  faith  it  Ihould  be,  if  the  globe  were  homoge¬ 
neous,  than  any  that  can  be  derived  from  former  obfervations. 
But  yet  it  is  not  what  you  imagine.  Taking  the  gain  of  the 
pendulum  in  latitude  790  50'  exaCtly  as  you  ftate  it,  the  dif¬ 
ference  between  the  equatorial  and  the  polar  diameter  is  about 
as  much  lefs  than  the  Newtonian  computation  makes  it,  and 
the  hypothefis  of  homogeneity  would  require,  as  you  reckon  it 
to  be  greater.  The  proportion  of  212  to  21 1  fliould  indeed, 
according  to  your  obfervations,  be  the  proportion  of  the  force 
that  aCts  upon  the  pendulum  at  the  poles,  to  the  force  aCting 
upon  it  at  the  equator.  But  this  is  by  no  means  the  fame  with 
the  proportion  of  the  equatorial  diameter  to  the  polar.  If  the 
globe  were  homogeneous,  the  equatorial  diameter  would  ex¬ 
ceed  the  polar  by  of  the  length  of  the  latter :  and  the 
polar  force  would  alfo  exceed  the  equatorial  by  the  like  part. 
But  if  the  difference  between  the  polar  and  equatorial  force  be 
greater  than  (which  may  be  the  cafe  in  an  heterogeneous 
globe,  and  feems  to  be  the  cafe  in  ours),  then  the  difference  of 
the  diameters  fliould,  according  to  theory,  be  lefs  than  and 
vice  verfa. 

“  I  confefs  this  is  by  no  means  obvious  at  firft  fight ;  fo  far 
othenvife,  that  the  miftake,  which  you  have  fallen  into,  was 
once  very  general.  Many  of  the  beft  mathematicians  were 
miffed  by  too  implicit  a  reliance  upon  the  authority  of  Newton, 
who  had  certainly  confined  his  inveftigations  to  the  homo¬ 
geneous  fpheroid,  and  had  thought  about  the  heterogeneous- 
only  in  a  loofe  and  general  way.  The  late  Mr.  Clairault  was. 
the  firft  who  fet  the  matter  right,  in  his  elegant  and  fubtle 
treatife  on  the  figure  of  the  earth.  That  work  hath  now  been 
many  years  in  the  hands  of  mathematicians,  among  whom  I 
imagine  there  are  none,  who  have  confidered  the  fubjeCt  at¬ 
tentively,  that  do  not  acquiefce  in  the  author’s  conclufions. 

“  In  the  2d  part  of  that  treatife,  it  is  proved,  that  putting 
P  for  the  polar  force,  n  for  the  equatorial,  ^  for  the  true 
ellipticfty  of  the  earth’s  figure,  and  e  for  the  ellipticity  of  the 
homogeneous  fpheroid, 

P  ~£L  =  2c- —  ^ :  therefore  J  =  2e  —  _E — El ; 
n  n 

and  therefore,  according  to  your  obfervation,  This 

is  the  juft  conclufion  from  your  obfervations  of  the  pendulum, 
taking  it  for  granted,  that  the  meridians  are  ellipfes  :  which  is 
an  hypothefis,  upon  which  all  the  reafonings  of  theory  have 
hitherto  proceeded.  But  plaufible  as  it  may  feeni,  I  muft  fay, 
that  there  is  much  reafon  from  experiment  to  call  it  in  queftion. 
If  it  were  true,  the  increment  of  the  force  which  aCtuates  the 
pendulum,  as  we  approach  the  poles,  fhould  be  as  the  fquare 
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•f  the  fine  of  the  latitude  :  or,  which  is  the  fame  thing,  the 
decrement,  as  we  approach  the  equator,  fhould  be  as  the  fquare 
of  the  cofine  of  the  latitude.  But  whoever  takes  the  pains  to 
compare  together  fuch  of  the  obfervations  of  the  pendulum  in 
different  latitudes,  as  feem  to  have  been  made  with  the  greateft 
care,  will  find  that  the  increments  and  decrements  do  by  no 
means  follow'  thefe  proportions  ;  and  in  thofe  which  I  have 
examined,  I  find  a  regularity  in  the  deviation  which  little  re- 
fembles  the  mere  error  of  obfervation.  The  unavoidable  con- 
clufion  is,  that  the  true  figure  of  the  meridians  is  not  elliptical. 
If  the  meridians  are  not  ellipfes,  the  difference  of  the  diameters 
may  indeed,  or  it  may  not,  be  proportional  to  the  difference 
between  the  polar  and  the  equatorial  force  ;  but  it  is  quite  an 
‘uncertainty,  what  relation  fubfifls  between  the  one  quantity 
and  the  other  ;  our  w'hole  theory,  except  fo  far  as  it  relates  to 
the  homogeneous  fpheroid,  is  built  upon  falfe  affumptions, 
and  there  is  no  faying  what  figure  of  the  earth  any  obfervations 
of  the  pendulum  give.” 

He  then  lays  down  the  following  table,  which  fhews  the 
different  refults  of  obfervations  made  in  different  latitudes  ;  in 
which  the  firit  three  columns  contain  the  names  of  the  feveral 
obfervers,  the  places  of  obfervation,  and  the  latitude  of  each  ; 
the  4th  column  fhews  the  quantity  of  P  —  n  in  fuch  parts  as 
ITis  iooooo,  as  deduced  from  comparing  the  length  of  the 
pendulum  at  each  place  of  obfervation,  with  the  length  of  the 
equatorial  pendulum  as  determined  by  M.  Bouguer,  upon  the 
fuppofition  that  the  increments  and  decrements  of  force,  as 
the  latitude  is  increafed  or  lowered,  obferve  the  proportion 
which  theory  affigns.  Only  the  2d  and  the  laft  value  of 
P— n  are  concluded  from  companions  with  the  pendulum  at 
Greenwich  and  at  London,  not  at  the  equator.  The  5th 
column  fhews  the  value  of  s'  eorrefpon^ing  to  every  value  of 
P— n,  according  to  Clairault’s  theorem  : 


Obfervers. 

Places. 

Latitudes' 

p— n 

$■ 

Bouguer 

Equator 

o° 

o' 

Bouguer 

Porto  Bello 

9 

34 

741-8 

I 

777 

Green 

Otaheitee 

17 

29 

563-2 

1 

75? 

Bouguer 

ban  Domingo 

18 

27 

591-0 

Yts 

Abbe  de  la  "> 

Cape  of  7 

5S 

Caille  J 

Good  Hope  J 

33 

73 1  ’5 

- 

Paris 

48 

5° 

585-1 

ttt 

The  Acade-7 
micians  3 

Pello 

66 

48 

565-9 

I 

127 

Capt.  Phipps 

-  -  -  - 

79 

50 

471-2 

I 

"5  ~7 

“By  this  table  it  appears,  that  the  obfervations  in  the 
middle  parts  of  the  globe,  fetting  afide  the  fingle  one  at  the 
Cape,  are  as  confiftent  as  could  reafonably  be  expe&ed  ;  and 
they  reprefent  the  ellipticity  of  the  earth  as  about  But 

when  we  come  within  ten  degrees  of  the  equator,  it  fhould 
feem  that  the  force  of  gravity  fuddenly  becomes  much  lefs, 
and  within  the  like  diftance  of  the  poles  much  greater  than  it 
could  be  in  fuch  a  fpheroid.” 

The  following  problem,  communicated  by  Dr.  Leatherland 
to  Dr.  Pemberton,  and  publifhed  by  Mr.  Robertfon,  ferves 
for  finding  the  proportion  between  the  axis  and  the  equatorial 
diameter,  from  meafures  taken  of  a  degree  of  the  meridian 
in  twm  different  latitudes,  fuppofing  the  earth  an  oblate 
fpheroid. 

Let  AP ap  be  an  ellipfe  reprefenting  a  fedlion  of  the  earth 
through  the  axis  Py> ;  the  equatorial  diameter,  or  the  greater 
axis  of  the  ellipfe,  being  A  a  ;  let  E  and  F  be  tw'o  places 
where  the  meafure  of  a  degree  has  been  taken  ;  thefe  meafures 
are  proportional  to  the  radii  of  curvature  in  the  ellipfe  at  thofe 


places ;  and  if  CQ>CR  be  conjugates  to  the  diameters  whofe 
vertices  are  E  andF,  CQ^w-ill  be  to  CR  in  the  fubtriplicate 
ratio  of  the  radius  of  curvature  at  E  to  that  at  F,  by  cor.  i, 
prop.  4,  part  6  of  Milnes’s  Conic  Sections,  and  therefore  in  a. 
given  ratio  to  one  another ;  alfo  the  angles  QCP,  RCP  are  the 
latitudes  of  E  and  F  ;  fo  that,  drawing  QV  parallel  to 
and  QXYW  to  A  a,  thefe  angles  being  given,  as  well  as  the 
ratio  of  CQ^to  CR,  the  redlilinear  figure  CVQXRY  is  given 
in  fpecies  ;  and  the  ratio  of  VC2  — ZC2  (=QXxXW)  to 
RZ2  — QV2  =(RXxXS)  is  given,  which  is  the  ratio  of 
CA2  to  CP2  ;  therefore  the  ratio  of  CA  to  CP  is  given. 

Hence,  if  the  fine  and  cofine  of  the  greater  latitude  be  each 
augmented  in  the  fubtriplicate  ratio  of  the  meafure  of  the  de¬ 
gree  in  the  greater  latitude  to  that  in  the  leffer,  then  the  dif¬ 
ference  of  the  fquares  of  the  augmented  fine,  and  the  fine  of  the 
leffer  latitude,  will  be  to  the  difference  of  the  fquares  of  the  cofine 
of  the  leffer  latitude,  and  the  augmented  cofine,  in  the  duplicate 
ratio  of  the  equatorial  to  the  polar  diameter.  For  C^  being  taken 
in  CQ^equal  to  CR,  and  qv  drawn  parallel  to  QV,  Cv  and  vqu 
CZ  and  ZR  will  be  the  figns  and  cofines  of  the  refpe&ive  lati¬ 
tudes  to  the  fame  radius  ;  and  CV,  VQjvillbe  the  augmenta¬ 
tions  of  C'u  and  C q  in  the  ratio  named. 

Hence,  to  find  the  ratio  between  the  two  axes  of  the  earth, 
let  E  denote  the  greater,  and  F  the  leffer  of  the  two  lati¬ 
tudes,  M  and  N  the  refpe&ive  meafures  taken  in  each ;  ajui 
3  /  M 

let  P  denote  :  then 


v/ 


cof.2  F  —  P2  x  cof.2  E 


is  = 


leffer 


axis 


P2  x  fin.2E  —  fin.2F  greater  axis 

It  alfo  appears  by  the  above  problem,  that  when  one  of  the 
degrees  meafured  is  at  the  equator,  the  cofine  of  the  latitude- 
of  the  other  being  augmented  in  the  fubtriplicate  ratio,  of  the 
degrees,  the  tangent  of  the  latitude  will  be  to  the  tangent  an- 
fwering  to  the  augmented  cofine,  in  the  ratio  of  the  greater 
axis  to  the  lefs.  For  fuppofing  E  the  place  out  of  the  equator ; 
then  if  the  femi-circle  P hnnp  be  deferibed,  and  /C  joined,  .and 
mo  drawn  parallel  to  aC  :  Co  is  the  cofine  of  the  latitude  to  the 
radius  CP,  and  CY  that<1ofine  augmented  in  the  ratio  before- 
named  ;  YQJjeing  to  Y /,  that  is  C a  to  Cfl.or  CP,  as  the  tan¬ 
gent  of  the  angle  Y  CQ,  the  latitude  of  the  point  E  to  the  tan¬ 
gent  of  the  angle  YC7  belonging  to  the  augmented  cofine. 
Thus,  if  M  reprefent  the  meafure  in  a  latitude  denoted  by  E, 
and  N  the  meafure  at  the  equator,  let  A  denote  an  angle 
whofe  meafure  is 

„  3  /M  tan.  A  leffer 

cof.  E  X  V  cr  Then 


axis 


•is 


N  *  tan.  E  ~  greattr  axis 
But  M,  or  the  length  of  a  degree,  obtained  by  aftual  men- 
furation  in  different  latitudes,  is  known  from  the  following 
table ; 
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Names. 

Latit . 

0  / 

Value  of  M. 
toifes 

Maupertuis  and  Affoc. 

66  20 

M=574s8 

Caffini  and  f 

49  22 

M=57074 

La  Caille  t. 

4 5  00 

M=57C>5o 

Bofcovich 

43  00 

M=56972 

De  la  Caille 

33  18 

14=57037 

Juan  and  Ulloa 

00  00 

M=56768  "I  at  the 

Bouguer 

00  00 

^=56753  lequa- 

Condamine  . 

00  00 

M=56749  J  tor. 

Now,  by  comparing  the  ill  witheach  of  the  following  ones; 
the  2d  with  each  of  the  following  ;  and  in  like  manner  the  3d, 
4th,  and  5th,  with  each  of  the  following ;  there  will  be  ob¬ 
tained  25  refults,  each  fhewing  the  relation  of  the  axes  or 
diameters  ;  the  arithmetical  means  of  all  of  which  will  give  that 
ratio  as  1  to  0-9951989. 

If  the  meafures  of  the  latitudes  of  490  22 and  of  450, 
which  fall  within  the  meridian  line  drawn  through  France,  and 
which  have  been  re-examined  and  corrected  fince  the  northern 
and  fouthern  expedition,  be  compared  with  thofe  of  Mau- 
pertuis  and  his  affociates  in  the  north,  and  that  of  Bouguer  at 
the  equator,  there  will  refult  6  different  values  of  the  ratio  of 
the  two  axes,  the  arithmetical  mean  of  all  which  is  that  of  1  to 
°’99534^7»  which  maybe  confidered  as  the  ratio  of  the  greater 
axis  to  the  lefs  ;  which  is  as  230  to  228  92974,  or  215  to  214, 
or  very  near  the  ratio  as  affigned  by  Newton. 

Now,  the  magnitude  as  well  as  the  figure  of  the  earth,  that 
is  the  polar  and  equatorial  diameters,  may  be  deduced  from  the 
foregoing  problem.  For,  as  half  the  latus  reftum  of  the 
greater  axis  A  a  is  the  radius  of  curvature  at  A,  it  is  given  in 
magnitude  from  the  degree  meafured  there,  and  thence  the 
axes  themfelves  are  given.  Thus,  the  circular  arc  whofe  length 
is  equal  to  the  radius  being  57-29578  degrees,  if  this  number 
be  multiplied  by  56750  toifes,  the  meafuTe  of  a  degree  at  the 
equator,  as  Bouguer  has  Hated  it,  the  product  will  be  the 
radius  of  curvature  there,  or  half  the  latus  redlum  of  the 
greater  axis ;  and  this  is  to  half  the  leffer  axis  in  the  ratio  of 
the  lefs  axis  to  the  greater,  that  is,  as  0-9953467  to  1  ; 
whence  the  two  axes  are  6533820  and  6564366  toifes, 
or  7913  and  7950  Englilh  miles;  and  the  difference  be¬ 
tween  the  two  axes  about  37  miles.  See  Robertfon’6 
Navigation,  vol.  2,  p.  206,  See.  See  alfo  Suite  des  Mem. 
de  l’Acad.  1718,  p.  247,  and  Maclaurin’s  Fluxions,  vol.  2, 
book.  1,  ch.  14. 

And  very  nearly  the  fame  ratio  is  deduced  from  the  lengths 
of  pendulums  vibrating  in  the  fame  time,  in  different  latitudes; 
provided  it  be  again  allowed  that  the  meridians  are  real  ellipfcs, 
or  the  earth  a  true  fpheroid,  which  however  can  only  take 
place  in  the  cafe  of  an  uniform  gravity  in  all  parts  of  the 
earth. 

Thus,  in  the  new  Peteriburgh  Afts,  for  the  years  1788 
and  1789,  are  accounts  and  calculations  of  experiments  relative 
to  this  fubjedl,  by  M.  Krafft.  Thefe  experiments  were  made 
at  different  times  and  in  various  parts  of  the  Ruffian  empire. 
This  gentleman  has  colledled  and  compared  them,  and  drawn 
the  proper  conclufions  from  them  :  thus  he  infers  that  the 
length  x  of  a  pendulum  that  fwings  feconds  in  any  given  lati¬ 
tude  X,  and  in  a  temperature  of  to  degrees  of  Reaumur’s  ther¬ 
mometer,  maybe  determined  by  this  equation  : 

x  —  439-178  4-  2*321  fine  *x,  lines  of  a  French  foot, 
or  x  =  39-0045  4-  0-206  fine  2X,  in  Englilh  inches, 
in  the  temperature  of  53  of  Fahrenheit’s  thermometer. 

This  e  -preffion  nearly  agrees,  not  only  with  all  the  experi¬ 
ments  made  on  the  pendulum  in  Ruffia,  but  alfo  with  thofe 
«f  Mr.  Graham  in  England,  and  thofe  of  Mr.  Lyons  in  790 


50'  north  latitude,  where  he  found  its  length  to  he  43? -38 
lines.  It  alfo  Ihews  the  augmentation  of  gravity  from  the 
equator  to  the  parallel  of  a  given  latitude  X :  for,  putting  ^  for 
the  gravity  under  the  equator,  G  for  that  under  the  pole,  and 
y  for  that  under  the  latitude  X,  M.  Ka-afft  finds 
y  —  (1  4-  0-0052848  fine  *x)  j- ;  and  therefore  G~ 

1-0052848  g. 

From  this  proportion  of  gravity  under  different  latitudes, 
the  fame  author  infers  that,  in  cafe  the  earth  is  a  homogeneous 
ellipfoid,  its  oblatenefs  muff  be  r~T  ;  inftead  ofTLs,  which 
ought  to  be  the  refult  of  this  hypothefis  :  but  on  the  fuppofition 
that  the  earth  is  a  heterogeneous  ellipfoid,  lie  finds  its  oblate¬ 
nefs,  as  deduced  from  thefe  experiments,  to  be  -£^7  ;  which 
agrees  w-ith  that  refulting  from  the  meafurement  of  fome  of  the 
degrees  of  the  meridian.  This  confirms  an  obfervation  of  M. 
De  la  Place,  that,  if  the  hypothefis  of  the  earth’s  homoge¬ 
neity  be  given  up,  then  theory,  the  meafurement  of  degrees  of 
latitude,  and  experiments  with  the  pendulum,  all  agree  in  their 
refult  w-ith  refpedl  to  the  oblatenefs  of  the  earth.  See  Memoires 
de  l’Acad.  1783,  p.  17. 

In  the  Philof.  Tranf.  for  1791,  p.  236,  Mr.  Dalby  has 
given  fome  calculations  on  meafured  degrees  of  the  meridian, 
from  whence  he  infers,  that  thofe  degrees  meafured  in  middle 
latitudes,  will  anfwer  nearly  to  an  ellipfoid  whofe  axes  are  in 
the  ratio  affigned  by  Newton,  viz.  that  of  230  to  229.  And 
as  to  the  deviations  of  fome  of  the  others,  viz.  towards  the 
poles  and  equator,  he  thinks  they  are  caufed  by  the  errors  in 
the  obferved  celellial  arcs. 

Tacquet  draws  fome  pretty  little  inferences,  in  the  form  of 
paradoxes,  from  the  round  figure  of  the  earth  ;  as,  iff,  That 
if  any  part  of  the  furface  of  the  eartli  were  quite  plane,  a  man 
could  no  more  walk  upright  upon  it,  than  on  the  fide  of  a 
mountain.  2d,  That  the  traveller’s  head  goes  a  greater  fpace 
than  his  feet  ;  and  a  horfeman  than  a  footman  ;  as  moving  in 
a  greater  circle.  3d,  Thataveffel,  full  of  water,  being  raffed 
perpendicularly,  fome  of  the  water  will  be  continually  flowing 
out,  yet  the  veffel  Hill  remain  full  ;  and,  on  the  contrary,  if  a 
veffel  of  water  be  let  perpendicularly  down,  though  nothing 
flow  out,  yet  it  will  ceafe  to  be  full :  confequently  there  is 
more  water  contained  in  the  fame  veffel  at  the  foot  of  a  moun¬ 
tain,  than  on  the  top  ;  becaufe  the  furface  of  the  water  is 
compreffed  into  a  fegment  of  a  fmaller  fphere  below  than 
above.  Tacq.  Altron.  lib.  I,  cap.  2. 

Changes  of  the  Earth.  Mr.  Boyle  fufpc&s  that  there  are 
great,  though  flow  internal  changes,  in  the  mafs  of  the  earth. 
He  argues  from  the  varieties  obferved  in  the  change  of  the 
magnetic  needle,  and  from  the  obferved  changes  in  the  tempe¬ 
rature  of  climates.  But  as  to  the  latter,  there  is  reafon  to 
doubt  that  he  could  not  have  diaries  of  the  weather  fufficient 
to  diredl  his  judgment.  Boyle’s  Works  abr.  vol.  1,  p.  29?, 
See. 

Magnetifn  of  the  Earth.  The  notion  of  the  magnetifm  of 
the  earth  was  flartedby  Gilbert  ;  and  Boyle  fuppofes  magnetic 
effluvia  moving  from  one  pole  to  the  other.  See  his  Works 
abr.  vol.  1,  p.  283.  290. 

Dr.  Knight  alfo  thinks  that  the  earth  maybe  confidered  as 
a  great  loaditone,  whofe  magnetical  parts  are  diTpofed  in  a  very 
irregular  manner ;  and  that  the  fouth  pole  of  the  earth  is  ana¬ 
logous  to  the  north  pole  in  magnets,  that  is,  the  pole  by  which 
the  magnetical  ffream  enters.  See  Magnet. 

He  obferves,  that  all  the  phenomena  attending  the  direc¬ 
tion  of  the  needle,  in  different  parts  of  the  earth,  in  great 
meafure  correfpond  with  what  happens  to  a  needle,  when  placed 
upon  a  large  terrella  ;  if  we  make  allowances  for  the  different 
difpolitions  of  the  magnetical  parts,  with  refpedt  to  each  other, 
and  confider  the  fouth  pole  of  the  earth'  as  a  north  pole  -with 
regard  to  magnetifm.  The  earth  might  become  magnetical  by 
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the  iron  ores  it  contains,  for  all  iron  ores  are  capable  of  mag- 
netifm.  It  is  true,  the  globe  might  notwithftanding  have  re¬ 
mained  unmagnetical,  unlefs  fome  caufe  had  exifted  capable  of 
making  that  repellent  matter  producing  magnetifm  move  in  a 
ft  ream  through  the  earth. 

Now  the  doCtor  thinks  that  fuch  a  caufe  does  exift.  For  if 
the  earth  revolves  round  the  fun  in  an  ellipfis,  and  the  fouth 
pole  of  the  earth  is  directed  towards  the  fun,  at  the  time  of 
its  defeent  towards  it,  a  ftream  of  repellent  matter  will  thence 
be  made  to  enter  at  the  fouth  pole,  and  iffue  out  at  the  north. 
And  he  fuggefts,  that  the  earth’s  being  in  its  perihelion  in 
winter  may  be  one  reafon  why  magnetifm  is  ftronger  in  this 
feafon  than  in  fummer. 

This  caufe  here  afligned  for  the  earth’s  magnetifm  muft 
continue,  and  perhaps  improve  it,  from  year  to  year.  Hence 
the  doCtor  thinks  it  probable,  that  the  earth’s  magnetifm  has 
been  improving,  ever  fince  the  creation,  and  that  this 
may  be  one  reafon  why  the  life  of  the  compafs  was  not  difeo- 
vered  fooner.  See  Dr.  Knight’s  Attempt  to  demonftrate,  that 
all  the  phenomena  in  nature  may  be  explained  by  Attraction 
and  Repulfion,  prop.  87. 

Magnitude  and  Conjlitution  of  the  Earth.  This  has  been  va¬ 
riously  determined  by  different  authors,  both  ancient  and  mo¬ 
dern.  The  ufual  way  has  been,  to  meafure  the  length  of  one 
degree  of  the  meridian,  and  multiply  it  by  360,  for  the  whole 
circumference.  See  Degree.  Diogenes  Laertius  informs 
us,  that  Anaximander,  a  fcholar  of  Thales,  who  lived  about 
550  years  before  the  birth  of  Chrift,  was  the  firft  who  gave  an 
account  of  the  circumference  of  the  fea  and  land  ;  and  it  feems 
his  meafure  was  ufed  by  the  fucceeding  mathematicians,  till 
the  time  of  Eratofthenes.  Ariftotle,  at  the  end  of  lib.  2  De 
Coelo,  fays,  the  mathematicians  who  have  attempted  to  mea¬ 
fure  the  circuit  of  the  earth,  make  it  40000  ftadiums  : 
which  it  is  thought  is  the  number  determined  by  Anaxi¬ 
mander. 

Eratofthenes,  who  lived  about  200  years  before  Chrift,  was 
the  next  who  undertook  this  bufinefs  ;  which,  as  Cleomedes 
relates,  he  performed  by  taking  the  fun’s  zenith  diftances,  and 
meafuring  the  diftance  between  two  places  under  the  fame  me¬ 
ridian  ;  by  which  he  deduced  for  the  whole  circuit  about 
25COOO  ftadiums,  which  Pliny  ftates  at  3  1  500  Roman  miies, 
reckoning  each  at  1000  paces.  But  this  meafure  was  accounted 
falfe  by  many  of  the. ancient  mathematicians,  and  particularly 
by  Hipparchus,  who  lived  100  years  afterwards,  and  who  added 
25000  ftadiums  to  the  circuit  of  Eratofthenes. 

Pofiidonius,  in  the  time  of  Cicero  and  Pompey  the  Great, 
next  tneafured  the  earth,  viz.  by  means  of  the  altitudes  of  a 
ftar,  and  meafuring  a  part  of  a  meridian  ;  and  he  concluded 
the  circumference  at  240000  ftadiurrrs,  according  to  Cleomedes, 
hut  only  at  180000  according  to  Strabo. 

Ptolomy,  in  bis  Geography,  fays  that  Marinus,  a  cele¬ 
brated  geographer,  attempted  fomething  of  the  fame  kind  ; 
and,  in  lib.  I,  cap.  3,  he  mentions  that  he  himfeif  had  tried 
to  perform  t,he  bufinefs  in  a  way  different  from  any  other 
before  him,  which  was  by  means  of  places  under  different 
meridians, :  but  he  does  not  fay  how  much  he  made  the  num¬ 
ber,  for  he  ft  ill  made  ufe  of  the  180000,  which  had  been  found 
out  before  him. 

Snellius  relates,  from  the  Arabian  Geographer  Abelfedea, 
who  lived  about  the  1300111  year  of  Chrift,  that  about  the 
Sooth  year  of  Chrift,  Almaimon,  an  Arabian  king,  having 
collected  together  forne  fkilful  mathematicians,  commanded 
them  to  find  out  the  circumference  of  the  earth.  Accordingly 
rhefe  mr.de  choice  of  the  fields  of  Mefopotanva,  where  they 
meafured  under  the  fame  meridian  from  north  to  fouth,  till  the 
pole  was  depreffed  one  degree  lower;  which  meafure  they  found 
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equal  to  56  miles,  or56|:  fothat,  according  to  them,  the  cir¬ 
cuit  of  the  earth  is  20160  or  20340  miles. 

It  was  a  long  time  after  tin’s  before  any  more  attempts  were 
made  in  this  bufinefs.  At  length,  however,  the  fame  Snell, 
above  mentioned,  profeffor  of  mathematics  at  Leyden,  about 
the  year  1620,  with  great  fkill  and  labour,  by  meafuring  large 
diftances  between  two  parallels,  found  one  degree  equal  to 
28500  perches,  each  of  which  is  12  Rhinland  feet,  amounting 
to  19  Dutch  miles,  and  fo  the  whole  periphery  6840  miles  ;  a 
mile  being,  according  to  him,  1 500  perches,  or  18000  Rhin¬ 
land  feet.  See  his  treatife  called  Eratofhenes  Balanus. 

The  next  that  undertook  this  meafurement,  was  Richard 
Norwood,  who,  in  the  year  1635,  by  meafuring  the  diftancC 
from  London  to  York  with  a  chain,  and  taking  the  fun’s  me¬ 
ridian  altitude,  June  nth  old  ftyle,  with  a  fextant  of  about  5' 
feet  radius,  found  a  degree  contained  367200  feet,  or  69  miles 
and  a  half  and  14  poles  ;  and  thence  the  circumference  of  a 
great  circle  of  the  earth  is  a  little  more  than  25036  miles,  and 
the  diameter  a  little  more  than  7966  miles.  See  the  particulars 
of  this  meafurement  in  his  Seaman’s  Practice. 

The  meafurement  of  the  earth  by  Snell,  though  very  ingeni¬ 
ous  and  troublefome,  and  much  more  accurate  than  any  of  the 
ancients,  being  ftill  thought  by  fome  French  mathematicians 
as  liable  to  certain  fmall  errors,  the  bufinefs  was  renewed,  after 
Snell’s  manner,  by  Picard  and  other  mathematicians,  by  the 
king’s  command  ;  ufing  a  quadrant  of  3!  French  feet  radius; 
by  which  they  found  a  degree  contained  342360  French  feet. 
See  Picard’s  treatife,  La  Mefure  de  la  Terre. 

M.  Caffini  the  younger,  in  the  year  1700,  by  the  king’s 
command  alfo,  renewed  the  bufinefs  with  a  quadrant  of  10 
feet  radius,  for  taking  the  latitude,  and  another  of  3}  feet  for 
taking  the  angles  of  the  triangles  ;  and  found  a  degree,  from 
his  calculation,  containing  57292  toifes,  or  almoft  69^  Englifc 
miles. 

The  refults  of  many  other  meafurements  are  upon  record  ; 
from  the  mean  of  all  which,  the  following  dimenfions  may  be 
taken  as  near  the  truth  : 

the  circumference  25000  miles, 

the  diameter  795 yj  miles, 

the  fuperficies  198944206  fquare  miles, 

the  folidity  263930000000  cubic  miles. 

Alfo  the  feas  and  unknown  parts  of  the  earth,  by  a  meafurc- 
ment  of  the  Left  maps,  contain  160522026  fquare  miles ;  the 
inhabited  parts  38922180;  of  which  Europe  contains 
4456065;  Afia,  1076S823  ;  Africa,  9654807  ;  and  America, 
141 10874. 

It  is  now  generally  granted  that  the  terraqueous  globe  has 
two  motions,  beiides  that  on  which  the  preceftion  of  the  equi¬ 
noxes  depends  ;  the  one  diurnal  around  its  own  axis  in  the 
fpaceof  24  hours,  which  conftitutes  the  natural  day' or  nytthe- 
ir.eron  ;  the  other  annual,  about  the  fun,  in  an  elliptical  orbit 
or  track,  in  365  days  6  hours,  conftituting  the  year.  From 
the  former  arife  the  diverfities  of  night  and  day  ;  and  from 
the  latter,  the  viciflitudes  of  fcafons,  fpring,  fummer,  autumn, 
winter. 

The  terraqueous  globe  is  diftinguifbed  into  three  parts  or 
regions,  viz.  ift,  The  external  part  or  cruft,  being  that  front 
which  vegetables  fpring  and  animals  are  nourifhed.  2d,  The 
middle,  or  intermediate  part,  which  is  poffefied  by  foffils, 
extending  farther  than  human  labour  ever  yet  penetrated.  3d, 
The  internal  or  central  part,  which  is  utterly  unknown  to  us, 
though  by  many  authors  fuppofed  of  a  magnetic  nature  ;  by 
others,  a  mafs  or  fphere  of  fire  ;  by  others,  an  abyfs  or  col¬ 
lection  of  waters,  furrounded  by  the  ftrata  of  earth  ;  and  by- 
others,  a  hollow,  empty  fpace,  inhabited  by  animals,  that 
have  their  fun,  moon,  planets,  and  other  conveniences  within 
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the  fame.  But  others  divide  the  body  of  the  globe  into  two 
parts,  viz.  the  external  part,  called  the  cortex,  including  the 
internal,  which  they  call  the  nucleus,  being  of  a  different  na¬ 
ture  from  the  former,  and  poffcffed  by  fire,  water,  or  more 
probably  by  a  confiderable  portion  of  metals,  as  it  has  been 
found,  by  calculation,  that  the  mean  denfity  of  the  whole  earth 
is  near  dquble  the  denfity  of  common  Hone,  Sec  Hutton’s  deter¬ 
mination  of  it,  Philof.  Tranf.  1778,  p.  78  r. 

The  external  part  of  the  globe  either  exhibits  inequalities, 
as  mountains  and  valleys  ;  or  it  is  plane  and  level ;  or  dug  in 
channels,  fiffurcs,  beds,  Sec.  for  rivers,  lakes,  feas,  Sec.  Thefe 
inequalities  in  the  face  of  the  earth  moll  naturalifts  fuppofe 
have  arifen  from  a  rupture  or  fubverfion  of  the  earth,  by  the 
force  either  of  the  fubterrancous  fires  or  waters.  The  earth,  in 
its  natural  and  original  Hate,  it  has  been  fuppofed  by  Des 
Cartes,  and  after  him,  Burnet,  Steno,  Woodward,  Whifton, 
and  others,  was  perfectly  round,  fmooth,  and  equable  ;  and 
they  account  for  its  prefent  rude  and  irregular  form,  princi¬ 
pally  from  the  great  deluge. 

In  the  external,  or  cortical  part  of  the  earth,  there  appear 
various  Hrata,  fuppoied  the  fediments  of  feveral  floods  ;  the 
waters  of  which,  being  replete  with  matters  of  various  kinds, 
as  they  dried  up,  or  oozed  through,  depofited  thefe  different 
fubffances,  which  in  time  hardened  into  ftrata  of  ilone,  fand, 
coal,  clay,  See. 

Dr.  Woodward  has  confidered  the  circumflances  of  thefe 

rata  with  great  attention,  viz."  their  order,  number,  fituation 
with  refpeft  to  the  horizon,  depth,  interfeftions,  fiffures,  co¬ 
lour,  confidence,  &c.  He  aferibes  the  origin  and  formation 
of  them  all,  to  the  great  flood  or  cataclyfmus.  At  that  ter¬ 
rible  revolution  he  fuppofed  that  all  forts  of  terrefirial  bodies 
had  been  diffolved  and  mixed  with  the  waters,  forming  all 
together  a  chaos  or  confufed  mafs.  This  mafs  of  terrefirial 
particles,  intermixed  with  water,  he  fuppofes  was  at  length 
precipitated  to  the  bottom  ;  and  that  generally  according  to 
the  order  of  gravity,  the  heavieft  finking  firfi,  and  the  lighted 
afterwards.  By  fuch  means  were  the  Hrata  formed  of  which 
the  earth  confilts  ;  which,  attaining  their  folidity  and  hardnefs 
by  degrees,  have  continued  fo  ever  fince.  Thefe  fediments, 
he  farther  concludes,  were  at  fil'd  parallel  and  concentrical  ; 
and  the  farface  of  the  earth  formed  of  them  ;  perfectly  fmooth 
and  regular  ;  but  that  in  courfe  of  time,  divers  changes  hap¬ 
pening,  from  earthquakes,  volcanos,  & c.  the  order  and  regu¬ 
larity  of  the  Hrata  was  difiurbed  and  broken,  and  the  furface 
of  the  earth  by  fuch  means  brought  to  the  irregular  form  in 
which  it  now  appears. 

M.  De  Buffon  furmifes  that  the  earth,  as  well  as  the  other 
planets,  are  parts  ftruck  off  from  the  body  of  the  fun  by  the 
■collifion  of  comets  ;  and  that  when  the  earth  affumed  its  form, 
ft  was  in  a  (late  of  liquefadfion  by  fire.  But  that  could  not  be 
the  method  of  producing  the  planets  ;  for  if  they  were  ftruck 
off  from  the  body  of  the  fun,  they  would  move  in  orbits  that 
would  always  pafs  through  the  fun,  infiead  of  having  die  fun 
for  their  focus,  or  centre,  as  they  are  now  found  ;  fo  that 
having  been  ftruck  off  they  would  fall  down  into  the  fun  again, 
germinating  their  career  as  it  were  after  one  revolution  only. 
See  farther  the  articles  Geography,  Astronomy,  Mines, 
Strata,  &c. 

Earth,  in  AJlroncmy.  See  Astronomy. 

Bread  uac!e  of  Earth.  See  Earth- Bread. 

Earth-FIux.  See  Amianthus. 

Earth -Nuts ,  or  Ground  Nuts,  the  roots  of  the  Arachis 
hypogtta.  of  Linnaeus.  They  are  compofed  of  feveral  fmall 
round  bulbs  or  knobs  ;  whence  they  were  termed  by  Dodo- 
roeus,  term  glandes,  or  earth-nuts.  They  are  elteemed  an. excel¬ 
lent  food  by  the  Siberians.  In  Holland,  likewife,  they  are 


fold  in  the  markets  and  ufed  for  food.  The  native  country  of 
this  plant  feems  to  be  Africa  ;  though,  at  prefent,  all  the 
American  fettlements  abound  with  it  ;  but  many  perfons  who 
have  refided  in  that  country  affirm  that  it  was  originally 
brought  by  the  flaves  from  Africa.  The  plant  multiplies  very 
faff  in  a  warm  country  ;  but  being  very  impatient  of  cold,  it 
cannot  be  propagated  in  the  open  air  in  Britain.  The  feeds 
muff  therefore  be  planted  in  a  hot-bed  in  the  fpring  of  the  year ; 
and  when  the  weather  proves  warm,  they  may  be  expofed  to 
the  open  air  by  degrees.  The  branches  of  the  plant  trail  upon 
the  ground  ;  and  the  flowers,  which  are  yellow,  are  produced 
Angle  upon  long  footftalks  ;  and  as  foon  as  the  flower  begins 
to  decay,  the  germen  is  thruft  under  ground,  where  the 
pod  is  formed  and  ripened  ;  fo  that  unlefs  the  ground  is  open¬ 
ed,  they  never  appear  :  the  roots  are  annual,  but  the  nuts  or 
feeds  fuffieiently  ftock  the  ground  in  a  warm  country  where 
they  are  not  carefully  taken  up. 

Earth-IVu^,  or  Pig-Nuts.  See  Bunium. 

Earth- Pucerons,  in  natural  hiflory,  a  name  given  by  authors 
to  a  fpecies  of  puceron  very  Angular  in  its  place  of  abode.  In 
the  month  of  March,  if  the  turf  be  raifed  in  feveral  places  in 
any  dry  pafture,  there  will  be  found,  under  fome  parts  of  it, 
clufters  of  ants  ;  and,  on  a  farther  fearch,  it  will  be  ufually 
found,  that  thefe  animals  are  gathered  about  fome  pucerons 
of  a  peculiar  fpecies.  Thefe  are  large,  and  of  a  greyifh  colour, 
and  are  ufually  found  in  the  midft  of  the  clufiers  of  ants.  The 
common  abode  of  the  feveral  other  fpecies  of  pucerons  is  on  the 
young  branches  or  leaves  of  trees  :  as  their  only  food  is  the  fap 
or  juice  of  vegetables,  probably  thefe  earth  kinds  draw  out 
thofe  juices  from  the  roots  of  the  graffes,  and  other  plants,  in 
the  fame  manner  that  the  others  do  from  the  other  parts.  The 
ants  that  conduft  us  to  thefe,  are  alfo  our  guides  where  to  find 
the  greater  part  of  the  others  :  the  reafon  of  which  is,  that  as 
thefe  creatures  feed  on  the  faccliarine  juices  of  plants,  they  are 
evacuated  from  their  bodies  in  a  liquid  form,  very  little  altered 
from  their  original  fiate  ;  and  the  ants,  who  love  fuch  food, 
find  it  ready  prepared  for  them  in  the  excrements  which  thefe 
little  animals  are  continually  voiding.  See  Aphis.  It  hai 
been  fuppofed  by  fome,  that  thefe  were  the  common  pucerons 
of  other  kinds,  which  had  crept  into  the  earth  to  preferve 
themfelves  from  the  rigour  of  the  winter.  But  this  does  not 
appear  to  be  the  cafe  ;  for  they  are  ufually  met  with  in  places 
very  diftant  from  trees  or  plants,  on  which  they  fhould  be 
fuppofed  before  to  have  fed;  and  it  is  very  certain,  that  though 
many  of  thefe  infedls  are  killed  by  the  cold,  yet  many  efcape, 
and  are  found  very  early  in  the  fpring,  fucking  the  buds  of  the 
peach-tree.  There  is  no  doubt  of  thefe  creatures  being  in  a 
feeding  condition  when  under  ground  ;  becaufe  otherwife  the 
ants  would  have  no  temptation  to  follow  them  :  and  it  is  equally 
certain,  that  the  feveral  fpecies  of  the  pucerons,  like  tliofe  of 
the  caterpillar  kinds,  have  each  their  peculiar  herbs  on  which 
they  feed,  as  many  of  them  will  die  of  hunger  rather  than  feed 
on  any  others  ;  and  it  is  not  at  all  likely,  that  thefe  earth  pu¬ 
cerons  had  been  ufed  to  feed  on  leaves  of  trees  and  plants,  and 
bad  left  that  food  for  the  roots  of  grafs. 

Earth -Worms.  See  Lumbricus. 

EARTHQUAKE,  in  natural  hiflory,  a  fudden  and  vio¬ 
lent  concuflion  of  the  earth,  generally  attended  with  firange 
noifes  under  ground  or  in  the  air;  often  deflroying  whole  cities 
at  once,  throwing  down  rocks,  altering  the  coutfe  of  livers, 
and  producing  the  moll  terrible  devafiations.  Though  there 
is  hardly  any  country  known  in  which  fhocks  of  an  earthquake 
have  not  at  fome  time  or  other  been  felt,  yet  there  are  fome 
much  more  fubjeft  to  them  than  others.  It  hath  been  o’bferv- 
ed,  that  northern  countries  in  general  are  lefts  fubjeft  to  earth¬ 
quakes  than  thofe  fituate'd  near  the  equator,  or  in  the  fouthern 
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latitudes  ;  but  this  does  not  hold  univerfally.  The  iflands  of 
Japan,  which  arc  fituated  pretty  far  north,  are  neverthelefs 
exceedingly  liable  to  thefe  deftruclive  phenomena,  Iflands,  in 
general,  are  alfo  more  fubjeift  to  earthquakes  than  continents  ; 
but  neither  does  this  hold  without  exceptions.  Some  parti¬ 
cular  parts  of  continents,  and  fome  particular  iflands,  are  more 
fubjeft  to  them  than  others  lying  in  the  neighbourhood,  and 
differing  very  little  from  them  in  external  appearance.  Thus, 
Portugal  is  more  fubjefl  to  earthquakes  than  Spain,  and  the 
latter  much  more  than  France  ;  Mexico  and  Peru  more  than 
the  other  countries  of  America,  and  Jamaica  more  than  the 
other  Caribbee  iflands.  Earthquakes  are  frequent,  though 
not  often  violent,  in  Italy  ;  but  in  Sicily  they  are  often  terribly 
deftruclive.  Afia  Minor  has  been  remarkably  fubjefl  to  them 
from  the  remote!!;  antiquity  ;  and  the  city  of  Antioch  in  par¬ 
ticular  hath  fuffered  more  from  earthquakes  than  any  other  in 
that  country.  The  fame  phenomena  are  faid  alfo  to  occur  very 
frequently  in  the  north- eallern  extremities  of  Afia,  even  in  very 
high  latitudes. 

Though  there  are  no  phenomena  in  nature  more  calculated 
to  imprefs  the  human  mind  with  terror,  and  confequently  to 
be  well  remembered  and  taken  notice  of,  than  earthquakes  ; 
yet  the  philofophy  of  them  is  but  lately  arrived  at  any  degree 
of  perfection  ;  and  even  at  this  day,  tliehiftary  of  earthquakes 
is  very  incomplete.  The  deftru&ion  occalioned  by  them  en- 
grofles  the  mind  too  much  to  admit  of  philofophical  fpccula- 
tions  at  the  time  they  happen  :  the  fame  thing  prevents  the 
attentive  confideration  of  the  alterations  that  take  place  in  the 
atmofphere  after  the  earthquake  is  over,  and  which  might  pro¬ 
bably  throw  fome  light  on  the  caufes  which  produced  it  ;  and 
the  fuddennefs  of  its  coming  on  prevents  an  cxa£t  attention  to 
thofe  flight  appearances  in  the  earth  or  air,  which,  if  care¬ 
fully  obferved,  might  ferve  as  warnings  to  avoid  the  de- 
flruClion. 

From  what  obfervations  have  been  made,  however,  the  fol¬ 
lowing  phenomena  may  be  deduced,  and  reckoned  pretty 
certain:  1.  Where  there  are  any  volcanos  or  burning  moun¬ 
tains,  earthquakes  may  reafonably  be  expected  more  frequently 
than  in  other  countries.  2.  If  the  volcano  hath  been  for  a  long 
time  quiet,  a  violent  earthquake  is  to  be  feared,  and  vice  verfa. 
But  to  this  there  are  many  exceptions.  3.  Earthquakes  are 
generally  preceded  by  long  droughts  ;  but  they  do  not  always 
come  on  as  foon  as  the  drought  ceafes.  4.  They  are  alfo  pre¬ 
ceded  by  electrical  appearances  in  the  air  ;  fuch  as  the  aurora 
borealis,  falling  liars,  See.  but  this  does  not  hold  univerfally. 
5.  A  Ihort  time  before  the  {hock,  the  fea  fvveils  up  and  makes 
a  great  noife  ;  fountains  are  troubled,  and  fend  forth  muddy 
water  ;  and  the  benfts  feem  frighted,  as  if  fenfible  of  an  ap¬ 
proaching  calamity.  6.  The  air  at  tire  time  of  the  fhock  is 
generally  calm  and  ferene  ;  but  afterwards  commonly  becomes 
obfeure  and  cloudv.  7.  The  fhock  comes  on  with  a  rumbling 
noife,  fometimes  like  that  of  carriages ;  fometimes  a  rufhing 
ncife  like  wind,  and  fometimes  exploflons  like  the  filing  of 
cannon  are  heard.  Sometimes  the  ground  heaves  perpendicu¬ 
larly  upwards,  and  fometimes  rolls  from  fide  to  fide.  Some¬ 
times  the  fhock  begins  with  a  perpendicular  heave,  after  which 
the  other  kind  of  motion  commences.  A  fingle  fhock  is  but 
of  very  fhort  duration,  the  longeft  fcarcely  lading  a  minute  ; 
but  they  frequently  fucceed  each  other  at  fhoit  intervals  for  a 
confklerable  length  of  time.  9.  During  the  fhock,  chafms  are 
made  in  the  earth  ;  from  which  fometimes  flames,  hut  oftener 
great  quantities  of  water,  are  difeharged.  Flame  and  fmoke 
are  alfo  emitted  from  parts  of  the  earth  where  no  chafms  can 
be  perceived.  Sometimes  thefe  chafms  are  but  fmall  ;  but, 
in  violent  earthquakes,  they  arc  frequently  fo  large,  that  whole 
cities  fiok  down  into  them  at  once.  9.  The  water  of  the 
ocean  is  affected  even  more  than  the  dry  land.  The  fea  fwtlls 


to  a  prodigious  height  ;  much  more  than  we  could  fuppofe  it 
raifed  by  the  mere  elevation  of  its  bottom  by  the  fhock.  Some¬ 
times  it  is  divided  to  a  confiderable  depth ;  and  quantities  of 
air,  flames,  and  fmoke,  are  difeharged  from  it.  The  like  irre¬ 
gular  agitations  happen  to  the  waters  of  ponds,  lakes,  and  even 
rivers.  10.  The  fhock  is  felt  at  fea  as  well  as  on  land.  Ships 
are  affe&ed  by  a  fudden  ftroke,  as  if  they  had  run  aground  or 
flruck  upon  a  rock.  it.  The  effedls  of  earthquakes  arc  not 
confined  to  one  particular  diftridt  or  country,  but  often  extend 
to  very  diilant  regions  ;  though  no  earthquake  hath  yet  been 
known  extenfive  enough  to  affetfl  the  whole  globe  at  one  time. 
In  thofe  places  alfo  where  the  fhock  is  not  felt  on  dry  land,  the 
irregular  agitation  of  the  waters  above  mentioned  is  perceived 
very  remarkably'. 

All  thefe  pofitions  are  verified  by  the  accounts  of  thofe 
earthquakes  which  have  been  particularly  deferibed  by  v/it- 
neffes  of  the  beft  chara£ler.  But  above  all,  the  great  earth¬ 
quake  which  happened  on  the  ift  of  November  1755,  affords 
the  cleared  example  of  all  the  phenomena  we  have  mentioned  ; 
having  been  felt  violently  in  many  places  both  on  land  and  at 
fea,  and  extended  its  eftefts  to  the  waters  in  many'  other  places 
where  the  fhocks  were  not  perceived.  At  Lifbon  in  Portugal 
its  effedls  were  moil  fevere.  In  1770,  there  had  been  a  fenfi¬ 
ble  trembling  of  the  earth  felt  in  that  city:  for  four  years  after¬ 
wards,  there  had  been  an  exceflive  drought ;  infomucli  that  fome 
fprings,  formerly  very  plentiful  of  water,  were  dried  and  totally 
loft.  The  predominant  winds  were  north  and  norlh-eaft,  ac¬ 
companied  with  various,  though  very  fmall,  tremors  of  the 
earth.  The  year  1755  proved  very  wet  and  rainy  ;  the  fummer 
cooler  than  ufual  ;  and  for  40  days  before  the  earthquake, 
the  weather  was  clear,  but  not  remarkably  fo.  The  lafl  day 
of  O&ober,  the  fun  was  cbfcured,  with  a  remarkable  gloomi- 
nefs  in  the  atmofphere.  The  firft  of  November,  early  in  the 
morning,  a  thick  fog  arofe,  which  was  foon  diffipated  by  the 
heat  of  the  fun  ;  no  wind  was  flirring;  the  fea  was  calm  ;  and 
the  weather  as  warm  as  in  June  or  July  in  this  country'.  At  35 
minutes  after  nine,  without  the  leaf!  warning,  except  a  rum¬ 
bling  noife  not  unlike  the  artificial  thunder  in  our  theatres,  a 
inoft  dreadful  earthquake  fhook,  by  fhort  but  quick  vibrations, 
the  foundations  of  all  the  cit- .  fo  that  many  buildings  in- 
llantly  fell.  Then,  with  a  fcarce  perceptible  paufe,  the  nature 
of  the  motion  was  changed,  and  the  houfes  were  tolled  from 
fide  to  fide,  with  a  motion  like  that  of  a  waggon  violently 
driven  over  rough  ftones.  This  fecond  fhock  laid  almoft  the 
whole  city  in  ruins,  with  prodigious  {laughter  of  the  people. 
The  earthquake  iafted  in  all  about  fix  minutes.  At  the  moment 
of  its  beginning,  fome  perfons  on  the  river,  near  a  mile  from 
the  city,  heard  their  boat  make  a  noife  as  if  it  had  run  aground, 
though  they  were  then  in  deep  water  ;  and  at  the  fame  time 
they  faw  the  houfes  falling  on  both  Tides  of  the  river.  Tire  bed 
of  the  river  Tagus  was  in  many  places  raifed  to  its  furface. 
Ships  were  driven  from  their  anchors,  and  jollied  together  with 
great  violence  ;  nor  did  their  mailers  know  whether  they  were 
afloat  or  aground.  A  large  new  quay  funk  to  an  unfathomable 
depth,  with  feveral  hundreds  of  people  who  were  upon  it  ;  nor 
was  one  of  the  dead  bodies  ever  found.  The  bar  was  at  firlt  feed 
dry  from  fhore  :  but  fuddeuly  the  fea  came  rolling  in  like  a 
mountain  ;  and  about  Belem  Caftle  the  water  rofe  50  feet 
almoft  in  an  inflant.  About  noon  there  was  another  fhock; 
when  the  walls  of  feveral  houfes  that  yet  remained  were  feen  to 
open  from  top  to  bottom  more  than  a  quarter  of  a  yard,  and 
afterwards  clofco  again  fo  exactly  that  fcarce  any  mark  of  the 
injury  was  left. 

At  Colares,  about  20  miles  from  Lifbon,  and  two  mile* 
from  the  fea,  on  the  lafl  day  of  October,  the  weather  was 
clear,  and  uncommonly  warm  for  the  feafon.  About  four 
o’clock  in  the  afternoon  there  arofe  a  fog,  which  came  from 
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the  Tea,  and  covered  the  valleys  ;  a  thing  very  unufual  at  that 
feafan  of  the  year.  Soon  after,  the  wind  changing  to  the 
eaft,  the  fog  returned  to  the  fea,  collecting  itfelf,  and  becom¬ 
ing  exceeding  thick.  As  the  fog  retired,  the  fea  rofe  with  a 
prodigious  roaring.  The  far  ft  of  November,  the  day  broke 
with  a  ferene  fky,  the  wind  continuing  at  eaft  ;  but  about 
nine  o’clock  the  fun  began  to  grow  dim  ;  and  about  half  an 
hour  after  was  heard  a  rumbling  noife  like  that  of  chariots, 
which  increafed  to  fuch  a  degree,  that  it  became  equal  to  the 
explofions  of  the  larged  cannon.  Immediately  a  (hock  of  an 
earthquake  was  felt,  which  was  quickly  fuccceded  by  a  fecond 
and  third  ;  and  at  the  fame  time  fevera!  light  flames  of  lire 
ifliied  from  the  mountains,  refembling  the  kindling  of  charcoal. 
In  thefe  three-fhocks,  the  walls  of  the  buildings  moved  from 
eaft  to  weft.  In  another  fituation,  from  whence  the  fea  eoaft 
could  be  difeovered,  there  ift'ued  from  one  of  the  hills  called 
the  Fojo  a  great  quantity  of  fmoke,  very  thick,  but  not  very 
black.  This  ftiil  increafed  with  the  fourth  {hock,  and  after¬ 
wards  continued  to  iflue  in  a  greater  or  lefs  degree.  Juft  as 
the  fubterraneous  rumblings  were  heard,  the  fmoke  was  ob- 
ferved  to  burft  forth  at  the  Fojo  ;  and  the  quantity  of  fmoke 
was  always  proportioned  to  the  noife.  On  vifiting  the  place 
from  whence  the  fmoke  was  feen  to  arife,  no  figns  of  fire  could 
be  perceived  near  it. 

At  Oporto  (near  the  mouth  of  the  river  Douro),  the  earth¬ 
quake  began  about  40  minutes  pa  ft  nine.  The  Iky  was  very 
ferene  ;  when  a  dreadful  hollow  noife  like  thunder,  or  the  rat¬ 
tling  of  coaches  at  a  diftance,  was  heard,  and  almoft  at  the 
fame  inftant  the  earth  began  to  (hake.  In  the  fpace  of  a  minute 
or  two,  the  river  rofe  and  fell  five  or  fix  feet,  and  continued  to 
do  fo  for  four  hours.  It  ran  up  at  firft  with  fo  much  violence, 
that  it  broke  a  {hip’s  hawfer.  In  fome  parts  the  river  opened, 
and  feemed  to  difeharge  vaft  quantities  of  air  ;  and  the  agita¬ 
tion  in  the  fea  was  fo  great  about  a  league  beyond  the  bar, 
that  air  was  fuppofed  to  have  been  difeharged  there  alfo. 

St.  Ubes’s,  a  fea-port  town  about  20  miles  fouthof  Lifbon, 
was  entirely  fwallowed  tip  by  the  repeated  (hocks  and  the 
vaft  furf  of  the  fea.  Huge  pieces  of  rock  were  detached  at 
the  fame  time  from  the  promontory  at  the  weft  end  of  the  town, 
which  confifts  of  a  chain  of  mountains  containing  fine  jafper  of 
different  colours. 

The  fame  earthquake  was  felt  all  over  Spain,  except  in  Ca¬ 
talonia,  Arragon,  and  Valencia — At  Ayamonte  (near  where 
the  Guadiana  falls  into  the  Bay  of  Cadiz),  a  little  before  10 
o’clock  on  the  firft  of  November,  the  earthquake  was  felt  ; 
having  been  immediately  preceded  by  a  hollow  rufhing  noife. 
Here  the  {hocks  continued  for  14  or  1  $  minutes,  damaged  al¬ 
moft  all  the  buildings,  throwing  down  fome,  and  leaving  others 
irreparably  {battered.  In  little  more  than  half  an  hour  after, 
the  fea  and  river,  with  all  the  canals,  overflowed  their  banks 
with  great  violence,  laying  under  water  all  the  coafts  of  the 
iflands  adjacent  to  the  city  and  its  neighbourhood,  and  flowing 
into  the  very  ftreets.  The  water  came  on  in  vaft  black  moun¬ 
tains,  white  with  foam  at  the  top,'  and  demolifhed  more  than 
one  half  of  a  tower  at  the  bar  named  De  ConnJa.  In  the  ad¬ 
jacent  brands  every  thing  was  irrecoverably  loft ;  for  all  that 
was  overflowed  funk,  and  the  beach  became  a  fea,  without 
the  leaft  refemblance  of  what  it  was  before.  Many  perfons 
perifhed  ;  for  although  they  got  aboard  foine  vdfels,  yet  part 
of  thefe  foundered  ;  and  others  being  forced  out  to  fea,  the 
unhappy  paffengers  were  fo  terrified,  that  they  threw  them- 
lelves  oveiboard.  The  day  was  ferene,  and  not  a  breath  of 
wind  ftirring. 

At  Cadiz,  fome  minutes  after  nine  fin  the  morning,  the 
earthquake  began,  and  lafted  about  five  minutes.  The  water 
of  the  cifterns  under  ground  walhed  backwards  and  forwards, 
fo  that  a  great  froth  arofe.  At  ten  minutes  after  eleven,  a 


wave  was  feen  coming  from  the  fea,  at  eight  miles  diftance,  at 
leaft  60  feet  higher  than  ufual.  It  dafned  againft  the  weft  part 
of  the  town,  which  is  very  rocky.  Though  thefe  rocks 
broke  a  good  deal  of  its  force,  it  at  laft  came  upon  the  city 
walls,  beat  in  the  breaft-work,  and  carried  pieces  of  the  build¬ 
ing  of  eight  or  ten  ton  weight  to  the  diftance  of  40  or  50 
yards.  When  the  wave  was  gone,  fome  parts  that  are  deep 
at  low  water,  were  left  quite  dry  ;  for  the  water  returned  with 
the  fame  violence  with  which  it  came.  At  half  an  hour  after 
11  came  a  fecond  wave,  and  after  that  four  other  remarkable 
ones  ;  the  firft  at  ten  minutes  before  twelve  ;  the  fecond,  half 
an  hour  before  one  ;  the  third,  ten  minutes  after  one  ;  and  the 
fourth,  ten  minutes  before  two.  Similar  waves,  but  fmaller, 
and  gradually  lelkning,  continued  with  uncertain  intervals  till 
the  evening. 

At  Gibraltar,  the  earthquake  was  not  felt  till  after  ten,  It 
began  with  a  tremulous  motion  of  the  earth,  which  lafted  about 
half  a  minute.  Then  followed  a  violent  fhcck  ;  after  that,  a 
trembling  of  the  earth  for  five  or  fix  feconds  ;  then  another 
fhock  not  fo  violent  as  the  firft,  which  gradually  went  off  as  it 
began.  The  whole  lafted  about  two  minutes.  Some  of  the 
guns  on  the  battery  were  feen  to  rife,  others  to  fink,  the  earth 
having  an  undulating  motion.  Moll  people  were  feized  with 
gidainefs  and  ficknefs,  and  fome  fell  down  ;  others  were  ftupe- 
fied  ;  and  many  that  were  walking  or  riding  felt  no  motion  in 
the  earth,  but  were  tick.  The  fea  rofe  fix  feet  every  15  mi¬ 
nutes  ;  and- then  fell  fo  low,  that  boats  and  all  the  fmall  craft 
near  the  fhore  were  left  aground,  as  were  alfc  numbers  of  final! 
fifh.  The  flux  and  reflux  lafted  till  next  morning,  having  de- 
creafed  gradually  from  two  in  the  afternoon.  At  Madrid,  the 
earthquake  came  on  at  the  fame  time  as  at  Gibraltar,  and  lafted 
about  fix  minutes. 

In  Africa,  the  earthquake  was  felt  almoft  as  feverely  as  it 
had  been  in  Europe.  Great  part  of  the  town  of  Algiers  was 
deftroyed.  At  Arzilla  (a  town  in  the  kingdom  of  Fez),  about 
ten  in  the  morning,  the  fea  fuddenly  rofe  with  fuch  impetuo- 
fity,  that  it  lifted  up  a  veffel  in  the  bay,  and  dropped  it  with 
fuch  force  on  the  land,  that  it  was  broke  to  pieces  ;  and  a  boat 
was  found  two  mulket-fhot  within  land  from  the  fea.  At  Fez 
and  Mequinez,  great  numbers  of  hordes  fell  down,  and' a  mul¬ 
titude  of  people  were  buried  in  the  ruins.  At  Morocco,  by 
the  falling  down  of  a  great  number  of  houfes,  many  people  loft 
their  lives :  and  at  Salle,  a  great  deal  of  damage  alfo  was  done. 
At  Tangier,  the  earthquake  began  at  ten  in  the  morning,  and 
lafted  10  or  12  minutes.  At  Tetuan,  the  earthquake  began 
at  the  fame  time,  but  lafted  only  feven  or  eight  minutes.  There 
were  three  fhocks  fo  extremely  violent,  that  it  was  feared  the 
whole  city  would  be  deftroyed. 

In  the  city  of  Funchal,  in  theifland  of  Madeira,  a  fhock  of 
this  earthquake  was  firft  perceived  at  38  minutes  paft  nine  in 
the  morning.  It  was  preceded  by  a  rumbling  noife  in  the  air, 
like  that  of  empty  carriages  palling  haftily  over  a  Hone  pave¬ 
ment.  The  obferver  felt  the  floor  immediately  to  move  with 
a  tremulous  motion,  vibrating  very  quickly.  The  fhock  con¬ 
tinued  more  than  a  minute  ;  during  which  fpace,  the  vibra¬ 
tions,  though  continual,  were  weakened  and  increafed  in  force 
twice  very  fenfibly.  The  inCreafe  after  the  firft  remiliion  of 
the  fhock  was  the  molt  intenfe.  The  noife  in  the  air  accompa¬ 
nied  the  (hock  during  the  whole  of  its  continuance,  and  lafted 
fome  feconds  after  the  motion  of  the  earth  had  ceafed  ;  dyinu.- 
away  like  a  peal  of  diftant  thunder  rolling  through  the  air. 
At  three  quarters  paft  eleven,  the  fea,  which  was  quite  calm, 
it  being  a  fine  day,  and  no  wind  ftirring,  retired  fuddenly  fome 
paces  ;  then  rifing  with  a  great  fwell  without  the  leaft  noife, 
and  as  fuddenly  advancing,  overflowed  the  fhore,  and  entered 
the  city.  It  rofe  15  feet  perpendicular  above  the  high-water 
mark,  although  the  tide,  which  flows  there  feven  feet,  was 
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then  at  half  ebb.  The  water  immediately  receded  ;  and  after 
having  fluctuated  four  or  five  times  between  high  and  low  water¬ 
mark,  it  fubfided,  and  the  fea  remained  calm  as  before.  In 
the  northern  part  of  the  ifland  the  inundation  was  more  violent, 
the  fea  there  retiring  above  ioo  paces  at  firft,  and  fuddenly 
returning,  overflowed  thefliore,  forcing  open  door3,  breaking 
down  the  walls  of  feveral  magazines  and  ftorehoufes,  leaving 
great  quantities  of  fifli  a(hore  and  in  the  llreets  of  the  village  of 
Machico.  All  this  was  the  cffed  of  one  rifing  of  the  fea,  for 
it  never  afterwards  flowed  high  enough  to  reach  the  high-water 
mark.  It  continued,  however,  to  fluctuate  here  much  longer 
before  it  fubfided  than  at  Funchal  ;  and  in  fome  places  farther 
to  the  weitward,  it  was  hardly,  if  at  all,  perceptible. 

Thefe  were  the  phenomena  with  which  this  remarkable 
earthquake  was  attended  in  thofe  places  where  it  was  violent. 
The  effeCts  of  it,  however,  reached  to  an  immenfe  diltance  ; 
and  were  perceived  chiefly  by  the  agitations  of  the  waters,  or 
fome  flight  motion  of  the  earth.  The  utmolt  boundaries  of 
this  earthquake  to  the  fouth  are  unknown  ;  the  barbarity  of 
the  African  nations  rendering  it  impoflible  to  procure  any  in¬ 
telligence  from  them,  except  where  the  effeCts  were  dreadful.. 
On  the  north,  however,  we  are  affured,  that  it  reached  as  far 
as  Norway  and  Sweden.  In  the  former,  the  waters  of  feveral 
rivers  and  lakes  were  violently  agitated.  In  the  latter,  (hocks 
were  felt  in  feveral  provinces,  and  all  the  rivers  and  lakes  were 
ftrongly  agitated,  efpecially  in  Dalecarlia.  The  river  Dala 
fuddenly  overflowed  its  banks,  and  as  fuddenly  retired.  At  the 
fame  time  a  lake  at  the  diftance  of  a  league  from  it,  and  which 
had  no  manner  of  communication  with  it,  bubbled  up  with 
great  violence.  At  Fahlun,  a  town  in  Dalecarlia,  feveral  ftrong 
(bocks  were  felt. 

In  many  places  of  Germany  the  effeCts  of  the  earthquake 
were  very  perceptible  ;  but  in  Holland,  the  agitations  were 
(till  more  remarkable.  At  Alphen  on  the  Rhine,  between 
Leyden  and  Woerden,  in  the  afternoon  of  the  firft  of  Novem¬ 
ber,  the  waters  were  agitated  to  fuch  a  violent  degree,  that 
buoys  were  broken  from  their  chains,  large  veffels  fnapped 
their  cables,  fmaller  ones  w  ere  thrown  out  of  the  water  upon 
the  land,  and  others  lying  on  land  were  fet  afloat.  At  Amfter- 
dam,  about  1 1  in  the  forenoon,  the  air  being  perfectly  calm, 
the  waters  wrere  fuddenly  agitated  in  their  canals,  fo  that  feve¬ 
ral  boats  broke  loofe  ;  chandeliers  were  obferved  to  vibrate  in 
the  churches  ;  but  no  motion  of  the  earth,  or  concuflion  of 
any  building,  was  obferved.  At  Haerlem,  in  the  forenoon, 
for  near  four  minutes  together,  not  only  the  water  in  the  rivers, 
canals,  &c.  but  alfo  all  kinds  of  fluids  in  fmaller  quantities, 
as  in  coolers,  tubs,  backs,  &c.  were  furprifingly  agitated, 
and  da(hed  over  the  fides,  though  no  motion  wajj _pe-tse ptibk- 
in  the  veffels  themfelves.  In  thefe  firrati^quantities  alfo  the 
fluid  apparently  afcended  prior  to  its  turbulent  motion  ;  and 
in  many  places,  even  the  rivers  and  canals  rofe  12  inches  per¬ 
pendicular. 

The  agitation  of  the  waters  was  alfo  perceived  in  various 
parts  of  Great  Britain  and  Ireland.  At  Barlborough  in  Der- 
byfhire,  between  it  and  12  in  the  forenoon,  in  a  boat-houfe 
on  the  weft  fide  of  a  large  body  of  water  called  Pibley  Dam , 
fuppofed  to  cover  at  lead  30  acres  of  land,  was  heard  a  fur- 
prifing  and  terrible  nqife ;  a  large  fwell  of  water  came  in  a 
current  from  the  fouth,  and  rofe  two  feet  on  the  (loped  dam- 
head  at  the  north  end  of  the  water.  It  then  fubfided ;  but 
returned  again  immediately,  though  with  lefs  violence.  The 
water,  was  thus  agitated  for  three  quarters  of  an  hour ;  but 
the  current  grew  every  time  weaker  and  weaker,  till  at  laft  it 
entirely  ceafed. 

At  Bufbridge  in  Surrey,  at  half  an  hour  after  10  in  the 
morning,  the  weather  being  remarkably  (till,  w  ithout  the  lead 
wind,  in  d  canal  near  700  feet  long  and  58  feet  broad,  with  a 
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fmall  fpring  conftantly  running  through  it,  a  very  unufual 
noife  was  heard  at  the  eaft  end,  and  the  water  there  obferved 
to  be  in  great  agitation.  It  raifed  itfelf  in  a  heap  or  ridge  in 
the  middle  ;  and  this  heap  extended  lengtbwife  about  30  yards, 
rifing  between  two  or  three  feet  above  the  ufual  level.  After 
this,  the  ridge  heeled  or  vibrated  towards  the  north  fide  of 
the  canal  with  great  force,  and  flowed  above  eight  feet  over 
the  grafs  walk  on  that  fide.  On  its  return  back  into  the  canal, 
it  again  ridged  in  the  middle,  and  then  heeled  w'ith  yet  greater 
force  to  the  fouth  fide,  and  flowed  over  its  grafs  walk.  During 
this  latter  motion,  the  bottom  on  the  north  fide  was  left  dry 
for  feveral  feet.  This  appearance  lafted  for  about  a  quarter  of 
an  hour,  after  which  the  water  became  fmooth  and  quiet  as 
before.  During  the  whole  time,  the  fand  at  the  bottom  was 
thrown  up  and  mixed  with  the  water  ;  and  there  was  a  conti  • 
nual  noife  like  that  of  water  turning  a  mill.  At  Cobham  in 
Surrey,  Dunftall  in  Suffolk,  Earfy  Court  in  Berkfhire,  Eaton- 
bridge,  Kent,  and  many  other  places,  the  waters  were  varioufly 
agitated. 

At  Eyam-bridge,  Derbyfhire  (in  the  Peak),  the  overfeer  of 
the  lead-mines  fitting  in  his  writing-room  about  1 1  o’clock, 
felt  a  fudden  (hock,  which  very  fenfibly  raifed  him  up  in  his 
chair,  and  caufed  feveral  pieces  of  plafter  to  drop  from  the 
fides  of  the  room.  The  roof  was  fo  violently  (haken,  that  he 
imagined  the  engine  (haft  had  been  falling  in.  Upon  this  he 
immediately  ran  to  fee  what  was  the  matter,  but  found  every 
thing  in  perfect  fafety.  At  this  time  two  miners  were  em¬ 
ployed  in  carting,  or  drawing  along  the  drifts  of  the  mines,, 
the  ore  and  other  materials  to  be  raifed  up  at  the  (hafts.  The 
drift  in  which  they  were  working  was  about  120  yards  deep, 
and  the  fpace  from  one  end  to  the  other  59  yards  or  upwards. 
The  miner  at  the  end  of  the  drift  had  juft  loaded  his  cart,  and 
was  drawing  it  along ;  but  he  was  fuddenly  furprifed  by  a. 
(hock,  which  fo  terrified  him,  that  he  immediately  quitted  his 
employment,  and  ran  to  the  weft  end  of  the  drift  to  his  part¬ 
ner,  who  was  no  lefs  terrified  than  himfelf.  They  durft  not 
attempt  to  climb  the  (haft,  left  that  (hould  be  running  in  upon 
them  :  but  while  they  were  confulting  whatmeanathey  (hould 
take  for  their  fafety,  they  were  furprifed  by  a  fecond  (hock 
more  violent  than  the  firft  ;  which  frightened  them  fo  much, 
that  they  both  ran  precipitately  to  the  other  end  of  the  drift. 
They  then  went  down  to  another  miner  who  worked  about  1 2 
yards  below  them.  He  told  them  that  the  violence  of  the  fe¬ 
cond  (hock  had  been  fo  great,  that  it  caufed  the  rocks  to  grind 
upon  one  another.  His  account  was  interrupted  by.  a  third 
(hock,  which,  after  an  interval  of  four  or  five  minutes,  was 
fucceeded  by  a  fourth  ;  and,  about  the  fame  fpace  of  time 
after,  by  a  fifth  ;  none  of  which  were  fo  violent  as  the  fecond. 
They  heard,  after  every  (hock,  a  loud  rumbling  in  the  bowtls 
of  the  earth,  which  continued  about  half  a  minute,  gradually 
deereafing,  or  feemingto  remove  to  a  greater  diftance.. 

At  Shireburn  caftle,  Oxfordftiire,  a  little  after  ten  in  the 
morning,  a  very  fttange  motion  was  obferved  in  the  water  of' 
a  moat  which  encompaffes  the  houfe.  There  was  a  pretty 
thick  fog,  not  a  breath  of  air,  and  the  furface  of  the  water  all 
over  the  moat  as  fmooth  as  a  looking-glafs,  except  at  one  cor¬ 
ner,  where  it  flowed  into  the  (hore,  and  retired  again  fuccef- 
fively,  in  a  furprifing  manner,.  In  what,  manner  it  began  to 
move  is  uncertain,  as  nobody  obferved  the  beginning  of  its 
motion.  The  flux  and  reflux,  when  feen,  were  quite  regular. 
Every  flood  began  gently  ;  its  velocity  increafed  by  degrees,, 
when  at  laft  it  rufhed  in  with  great  iinpetuofity,  till  it  had  at¬ 
tained  its  full  height.  Having  remained  for  a  little  time  (la- 
tionary,  it  then  retired,  ebbing  gently  at  firft,  but  afterwards 
finking  away  with  great  fwiftnefs.  At  every  flux,  the  whole 
body  of  water  feemed  to  be  violently  thrown  againft  the  bank  ; 
but  neither  during  the  time  of  the  flux  nor  that  of  the  reflux 
R  r. 
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did  there  appear  even  the  lead  wrinkle  of  a  wave  on  the  other 
parts  of  the  moat.  Lord  Parker,  who  had  obferved  this  mo¬ 
tion,  being  delirous  to  know  whether  it  was  univerfal  over  the 
moat,  fent  a  perfon  to  the  other  corner  of  it,  at  the  fame  time 
that  he  himfelf  flood  about  25  yards  from  him,  to  examine 
whether  the  water  moved  there  or  not.  He  could  perceive  no 
motion  there,  or  hardly  any  :  but  another,  who  went  to  the 
north  eaft  corner  of  the  moat,  diagonally  oppoflte  to  his  lord- 
fh ip,  found  it  as  confiderable  there  as  where  he  was.  His 
lordfhip  imagining,  that  in  all  probability  the  water  at  the 
corner  diagonally  oppoflte  to  where  he  was  would  fink  as  that 
by  him  rofe,  he  ordered  the  perfon  to  fignify  by  calling  out, 
when  the  water  by  him  began  to  fink,  and  when  to  rife.  This 
he  did  ;  but,  to  his  lordthip’s  great  furphfe,  immediately  after 
the  water  began  to  rife  at  his  own  end,  he  heard  his  voice 
calling  that  it  began  to  rife  with  him  alfo;  and  in  the  fame 
manner  he  heard  that  it  was  finking  at  his  end,  foon  after  he 
perceived  it  to  fink  by  himfelf.  A  pond  juft  below  was  agi¬ 
tated  in  a  fim.ilar  manner;  but  the  riflngs  and  linkings  of  it 
happened  at  different. times: from  thofe  at  the  pond  where  lord 
Parker  ftood. 

At  White  Rock  in  Glamorgan  fhire,  about  two  hours  ebb 
of  the  tide,  and  near  three  quarters  after  fix  in  the  evening,  a 
-vaft  quantity  of  water  rufhed  up  with  a  prodigious  noife  ; 
floated  two  large  veffels,  the  lealt  of  them  above  200  tons  ; 
broke  their. moorings,  drove  them  acrofs  the  river,  and  had 
like  to  have  overfet  them.  The  whole  rife  and  fall  of  this 
extraordinary  body  of  wTater  did  not  laft  above  ten  minutes, 
nor  was  it  felt  in  any  other  part  of  the  river,  fo  that  it  feemed 
to  have  gufhed  out  of  the  earth  at  that  place. 

Similar  inftances  occurred  at  Loch  Lomond  and  Loch  Nefs 
in  Scotland.  At  Kinfale  in  Ireland,  and  all  along  the  coaft  to 
the  weftward,  many  fimilar  phenomena  were  obferved. 

Shocks  were  alfo  perceived  in  feveral  parts  of  France  ;  as  at 
Bayonne,  Bourdeaux,  and  I.yon3  ;  and  commotions  of  the 
waters  were  obferved  at  Angoulefme,  Bleville,  Havre  de 
Grace,  &c.  but  not  attended  with  the  remarkable  circumilances 
above  mentioned. 

Thefe  are  the  moil  ftriking  phenomena  with  which  the 
earthquake  of  Nov.  1,  1755,  was  attended  on  the  furface  of 
the  earth.  Thofe  which  happened  below  ground  cannot  be 
known  but  by  the  changes  obferved  in  fprings,  See.  which 
were  in  many  places  very  remarkable — At  Colares,  on  the 
afternoon  of  the  31ft  of  Qflober,  the  water  of  a  fountain 
was  greatly  decreafed  :  on  the  morning  of  the  firft  of  Novem¬ 
ber  it  ran  very  muddy  ;  and,  after  the  earthquake,  returned 
to  its  ufual  ftate  both  as  to  quantity  and  clearnefs.  On  the 
hills,  numbers  of  rocks  were  fplit  ;  and  there  were  feveral  rents 
in  the  ground,  but  none  confiderable.  In  fome  places  where 
formerly  there  had  been  no  water,  fprings  burft  forth,  which 
continued  to  run. — Some  of  the  largeft  mountains  in  Portugal 
were  impetuoufty  fhaken  as  it  were  from  their  foundation  ; 
moft  of  them  opened  at  their  fummits,  fplit  and  rent  in  a  won¬ 
derful  manner,  and  huge  maffes  of  them  were  thrown  down 
into  the  flubjacent  valleys. — From  the  rock  called  Pedra  de 
Ahidar. ^  near  the  hill  Fojo,  a  kind  of  parapet  was  broken  off, 
which  was  thrown  up  from  its  foundation  in  the  fea. — At 
Varge,  on  the  river  Macaas,  at  the  time  of  the  earthquake, 
many  fprings  of  water  burft  forth,  fome  fpouted  to  the  height 
of  18  or  20  feet,  throwing  up  fand  of  various  colours,  which 
remained  on  the  ground.  A  mountainous  point,  feven  or  eight 
leagues  from  St.  Ube’s,  .deft  atunder,  and  threw  off  feveral 
vaft  maffes  of  rock.  — In  Barbary,  a  large  hill  was  rent  in  two; 
the  two  halves  fell  different  ways,  and  buried  two  large  towns. 
In  another  place,  a  mountain  burft  open,  and  a  ftream  iffued 
from  it  as  red  as  blood.  At  Tangier,  all  the  fountains  were 
dried  up,  fo  that  there  was  no  water  to  be  had  till  night. — A 


very  remarkable  change  was  obferved  on  the  medicinal  waters 
of  Toplitz,  a  village  in  Bohemia  famous  for  its  baths.  Thefe 
waters  were  difeovered  in  the  year  762  ;  from  which  time  the 
principal  fpring  of  them  had  conftantly  thrown  out  hot  water 
in  the  fame  quantity,  and  of  the  fame  quality.  On  the  morn¬ 
ing  of  the  earthquake,  between  11  and  12  in  the  forenoon, 
the  principal  fpring  caft  forth  fuch  a  quantity  of  water,  that  in 
the  fpace  of  half  an  hour  all  the  baths  ran  over.  About  half 
an  hour  before  this  great  increafe  of  the  water,  the  fpring 
■flowed  turbid  and  muddy  ;  then  having  flopped  entirely  for  a 
minute,  it  broke  forth  again  with  prodigious  violence,  driving 
before  it  a  confiderable  quantity  of  reddifh  ochre.  After  this 
it  became  clear,  and  flowed  as  pure  as  before.  It  ftill  continues 
to  do  fo  ;  but  the  water  is  in  greater  quantity,  and  hotter, 
than  before  the  earthquake.  At  Angoulefme  in  France,  a 
fubterraneous  noife  like  thunder  was  heard ;  andprefently  after 
the  earth  opened,  and  difeharged  a  torrent  of  water  mixed  with 
red  fand.  Moft  of  the  fprings  in  the  neighbourhood  funk  in 
fuch  a  maimer,  that  for  fome  time  they  were  thought  to  be 
■quite  dry.  In  Britain,  no  confiderable  alteration  was  ob- 
feived  in  the  earth,  except  that,  near  the  lead  mine  above 
mentioned  in  Derby  (hire,  a  cleft  was  obferved  about  a  foot 
deep,  fix  inches  wide,  and  150  yards  in  length. 

At  fea,  the  fliocks  of  this  earthquake  were  felt  moft  vio¬ 
lently.  Off  St.  Lucar,  the  captain  of  the  Nancy  frigate  felt 
his  fh ip  fo  violently  thaken,  that  he  thought  the  hadftruck  the 
ground  ;  but,  on  heaving  the  lead,  found  fhe  was  in  a  great 
depth  of  water.  Captain  Clark  from  Denia,  in  N.  lat.  36. 
24.  between  nine  and  ten  in  the  morning,  had  his  fhip  thaken 
and  (trained  as  if  the  had  ff  ruck  upon  a  rock,  fo  that  the  fearr.s 
of  the  deck  opened,  and  the  compafs  was  overturned  in  the 
binacle.  The  matter  of  a  veffel  bound  to  the  American  iflands, 
being  in  N.  lat.  25 °,  W.  long.  40°,  and  writing  in  his 
cabin,  heard  a  violent  noife,  as  he  imagined,  in  the  iteerage  ; 
and  while  he  wasaiking  what  the  matter  was,  the  (hip  was  put 
into  a  ftrange  agitation,  and  feemed  as  if  fhe  had  been  fuddenly 
jerked  up  and  fufpended  by  a  rope  fattened  to  the  matt-head. 
He  immediately  ftarted  up  with  great  terror  and  aftonithment ; 
and  looking  out  at  the  cabin-window,  faw  land,  as  he  took  it 
to  be,  at  the  diftance  of  about  a  mile.  But,  coming  upon  the 
deck,  the  land  was  no  more  to  be  feen,  but  he  perceived  a  vio¬ 
lent  current  crofs  the  thip’s  way  to  the  leeward.  In  about  a 
minute,  this  current  returned  with  great  impetuofitv,  and  at  a 
league’s  diftance  he  faw  three  craggy-pointed  rocks  throwing 
up  waters  of  various  colours  refembling  fire.  This  pheno¬ 
menon,  in  about  two  minutes,  ended  in  a  black  cloud,  which 
afeended  very  heavily.  After  it  had  rifen  above  the  horizon, 
no  rocks  were  to  be  feen  ;  though  the  cloud,  Ill'll  afeending, 
was  long  vifible,  the  weather  being  extremely  clear. — Between 
nine  and  ten  in  the  morning,  another  fhip,  40  leagues  weft 
of  St.  Vincent,  was  fo  ftrongly  agitated,  that  the  anchors, 
which  were  lathed,  bounced  up,  and  the  men  were  thrown  a 
foot  and  a  half  perpendicularly  up  from  the  deck.  Immedi¬ 
ately  after  this,  the  fliip  funk  in  the  water  as  low  as  the  main 
chains.  The  lead  (howed  a  great  depth  of  water,  and  the  line 
was  tinged  of  a  yellow  colour,  and  fmelt  of  fulphur.  The  thock 
lafted  about  ten  minutes,  but  they  felt  fmaller  ones  for  the 
fpace  of  24  hours. 

Such  were  the  phenomena  of  this  very  remarkable  and  de» 
ftrudlive  earthquake,  which  extended  over  a  trail  of  at  leail 
four  millions  of  fquare  miles.  The  earthquakes,  however, 
which  in  the  year  1  783  ruined  a  great  part  of  Italyand  Sicily, 
though  much  more  confined  in  their  extent,  feem  to  have  been 
not  at  all  inferior  in  violence.  From  the  moft  authentic  ac¬ 
counts  received  by  his  Sicilian  majefty’s  fecretary  of  ftate,  it 
was  learned,  that  the  part  of  Calabria  which  had  been  moft 
affedled  by  this  heavy  calamity,  is  that  comprehended  between 
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the  38th  and  39th  degree  of  latitude  :  that  the  greatell  force 
of  the  earthquake  feemed  to  have  exerted  itfelf  from  the  foot 
of  thofe  mountains  of  the  Apennines  called  the  Monte  Dijo, 
Monte  Sacro,  and  Monte  Caulene,  extending  weftward  to  the 
Tyrrhene  fea  :  that  the  towns,  villages,  and  farm-houfes  neared 
thefe  mountains,  fituated  either  on  the  hills  or  the  plain,  were 
totally  ruined  by  the  fhock  of  the  5th  of  February  about  noon  : 
that  as  the  towns  and  villages  were  at  a  greater  didance  from 
this  centre,  the  damage  they  received  was  lefs  confiderable  ; 
but  that  even  thefe  more  didant  towns  had  been  greatly  da¬ 
maged  by  the  fubfeqoent  fliocks  of  the  earthquakes,  and  effec¬ 
tually  by  thofe  of  the  7th,  26th,  and  28th  of  February,  and 
that  of  the  id  of  March  ;  that  from  the  fird  fhock  of  the  jth 
of  February,  the  earth  had  been  in  a  continual  tremor  ;  and 
that  the  ihocks  were  more  fenfsbly  felt  at  times  in  fome  parts 
of  the  afflicted  provinces  than  at  others  ;  that  the  motion  of 
the  earth  had  been  either  whirling  like  a  vortex,  horizontal,  or 
by  pulfations,  or  by  beatings  from  the  bottom  upwards.  This 
variety  of  motions  increafed  the  apprehenfions  of  the  miferable 
inhabitants,  who  expedted  every  moment  that  the  earth  would 
open  under  their  feet,  and  fwallow  them  up.  It  was  faid  alio 
that  the  rains  had  been  continued  and  violent,  frequently  ac¬ 
companied  with  irregular  and  furious  guds  of  wind  ;  and  that 
from  all  thefe  caufes,  the  face  of  that  part  of  Calabria  compre¬ 
hended  between  the  38th  and  39th  degrees  was  entirely  altered, 
particularly  on  the  wedern  fide  of  the  mountains  above  men¬ 
tioned  :  that  many  openings  and  cracks  had  been  made  in  thofe 
parts  ;  fome  hills  had  been  much  lowered,  and  others  entirely 
{wallowed  up  ;  deep  chai'ms  had  been  made,  by  which  many 
roads  were  rendered  impaffable  ;  huge  mountains  were  faid  to 
have  been  fplit  afunder,  and  the  parts  of  them  driven  to  a 
confiderable  didance :  deep  valleys  to  have  been  filled  up  by 
the  concourfe  of  the  mountains  which  formed  them  before; 
the  courfe  of  rivers  altered  ;  many'  fprings  of  water  dried  up, 
and  new  ones  formed  in  their  place,  &e.  A  fingular  pheno¬ 
menon  was  faid  to  have  been  obferved  at  Laureana  in  Calabria 
Ultra;  viz.  that  two  whole  tenements,  with  large  plantations 
of  olive  and  mulberry'  trees,  fituated  in  a  valley  perfectly  level, 
had  been  detached  by  the  earthquake,  and  tranfplanted,  with 
the  trees  dill  remaining  in  their  places,  to  the  diffanceof  about 
a  mile  from  their  fird  iithations  ;  and  that  from  the  fpot  on 
which  they  formerly  dood,  hot  water  had  fprung  up  to  a  con¬ 
fiderable  height,  mixed  with  fand  of  a  ferruginous  nature  : 
that  near  this  place  alfo  fome  countrymen  and  fhepherds  had 
been  fwallowed  up,  with  their  teams  of  oxen,  and  their  flocks 
of  goats  and  fheep.  The  number  of  lives  loff  was  tdimated  at 
32,367  ;  but  Sir  William  Hamilton  is  of  opinion,  that,  in¬ 
cluding  ltrangers,  it  could  not  be  lefs  than  40,000. 

The  fate  of  the  inhabitants  of  Scylla  was  extremely  affeCt- 
ing.  On  the  fird  fhock  of  the  earthquake  February  5th,  they 
had  fled  along  with  their  prince  to  the  fea-fhore,  where  they 
hoped  for  fafety  ;  but  in  the  night  time  a  furious  wave  (faid 
to  have  been  boiling  hot,  and  by  which  many  people  were  al¬ 
leged  to  have  been  fealded)  overflowed  the  land  for  three 
miles,  fweeping  off  in  itsreairn  2473  of  the  inhabitants,  among 
whom  was  the  prince  himfelf,  who  were  at  that  time  either  on 
the  drand  or  in  boats  near  the  fhore.  But  the  mod  fingular  of 
all  the  phenomena  enumerated  in  thefe  accounts  was,  that  a 
hill,  about  ^oo^palms  in  height,  and  1300  in  circumference  at 
its  bafis,  jumped  to  the  diflance  of  about  four  miles  from  the 
place  where  it  formerly  flood.  At  the  fame  time  the  hill  on 
which  the  town  of  Oppido  flood,  which  extended  about  three 
miles,  parted  in  two  ;  and  as  its  fituation  was  between  two 
rivers,  both  of  thefe  were  of  courfe  flopped  up  ;  two  great 
lakes  were  formed,  and  by  their  continual  increafe  threatened 
to  infect  the  air  by  their  noxious  exhalations. 


Such  were  the  accounts  at  fird  propagated  and  univerfally 
believed;  but  Sir  William  Hamilton,  who  made  a  tour  through 
the  ruined  country  that  fame  year,  found  that,  though  the 
effects  in  general  were  very  dreadful,  dill  there  had  been  great 
exaggeration  in  feveral  particulars,  as,  from  the  events  lad  men¬ 
tioned,  might  very  well  be  conjeCtured. 

To  explain  the  phenomena  of  earthquakes,  various  hypo- 
thefes  have  been  invented.  Till  lately',  thofe  of  modern  phiio  - 
fophers  were  much  the  fame  with  thofe  of  the  ancients.  Anax¬ 
agoras  fuppofed  the  caufe  of  earthquakes  to  be  fubterraneous 
clouds  burding  out  into  lightning,  which  fhook  the  vaults 
that  confined  them.  Others  imagined,  that  the  arches,  which, 
had  been  weakened  by  continual  fubterraneous  fires,  at  length 
fell  in.  Others  derived  thefe  accidents  from  the  rarefied  deam 
of  waters,  heated  by  fome  neighbouring  fires  ;  and  fome,  among 
whom  was  Epicurus,  and  feveral  of  the  Peripatetic  fchool,  as¬ 
cribed  thefe  terrible  accidents  to  the  ignition  of  certain  inflam¬ 
mable  exhalations. 

This  lad  hypothesis  has  been  adopted  by  many  of  the  mod 
celebrated  moderns,  as  Gaffendus,  Kircher,  Schottus,  Vare- 
nius,  Des  Cartes,  Du  Hamel,  Honorius,  Fabri,  &c.  The 
philofopher  lad  mentioned  indeed  fuppofed,  that  waters  pro- 
digioufly  rarefied  by  heat  might  fometimes  occafion  earth¬ 
quakes.  The  others  fuppofed,  as  their  hypothefis  neceffarily 
requires,  that  there  are  many  and  vad  cavities  under  ground 
which  have  a  communication  with  one  another :  fome  of  which 
abound  with  waters  ;  others  with  vapours  and  exhalations, 
arifing  from  inflammable  fubdances,  as  nitre,  bitumen,  fulphur, 
& c.  Thefe  combudible  exhalations  they  fuppofed  to  be  kin¬ 
dled  by  a  fubterraneous  fpark,  or  by  fome  aCtive  flame  gliding- 
through  a  narrow  fiffure  from  without,  or  by  the  fermentation 
of  fome  mixture  ;  and  when  this  happened,  they  muff  neceffa¬ 
rily  produce  pulfes,  tremors,  and  ruptures  at  the  furface,  ac¬ 
cording  to  the  number  and  diverfity  of  the  cavities,  and  the 
quantity  and  activity  of  the  inflammable  matter.  This  hypo- 
thefis  is  illuflrated  by  a  variety  of  experiments,  fuch  as  mix¬ 
tures  of  iron-filings  and  biimilone  buried  in  the  earth,  gun. 
powder  confined  in  pits,  &c.  by  all  which  a  fliaking  of  the 
earth  will  be  produced. 

Though  none  of  thefe  hypothefes  were  fuflicient  for  explain, 
ing  the  phenomena  of  earthquakes  in  a  fatisfaCtory  manner, 
one  or  other  of  them  continued  to  be  adopted  by  alrnofl  all 
philofophers  till  the  year  1749.  In  the  month  of  March  in 
that  year,  an  earthquake  was  felt  at  London  and  feveral  other 
places  in  Britain.  Dr.  Stukeley,  who  had  been  much  engaged 
in  eleCtrical  experiments,  began  to  fufpeCt  that  phenomena  of 
this  kind  ought  to  be  attributed  not  to  vapours  or  fermenta¬ 
tions  generated  in  the  bowels  of  the  earth,  but  to  eledtricity. 
In  a  paper  published  by  him  on  this  fubjeCt,  he  rejects  all  the 
abovementioned  hypothefes  for  reafons  which  appear  to  he 
very  convincing  and  decifive  ;  and  on  comparing  all  circum- 
ftances,  he  concludes,  that  an  earthquake  is  a  fhock  of  the 
fame  kind  as  thofe  which  commonly  occur  in  electrical  expe¬ 
riments. 

This  hypothefis  indeed  is  confirmed  by  the  phenomena  at¬ 
tending  earthquakes;  particularly  thofe  of  1749  and  173a, 
which  gave  rife  to  his  publication.  The  weather,  for  five  or 
fix  months  before,  had  been  uncommonly  warm  ;  the  wind 
fouth  and  fouth-wed,  without  rain. ;  fo  that  the  earth  mud  ha^-e 
been  in  a  date  peculiarly  ready  for  an  eleCtrical  fhock.  The  flat 
country  of  Lincolnfliire  had  been  under  an  exceeding  great 
drought.  The  uncommonnefs  of  the  fird  of  thefe  circum- 
flances,  he  remarks,  is  the  reafon  why  earthquakes  are  lefs 
frequently  experienced  in  the  northern  than  in  the  fouthern 
regions  of  the  world,  where  the  warmth  and  dr\  nefs  of  the 
air,  fo  neceffary  to  eleCtricitjr,  are  more  ufustl ;  And  the  latttej- 
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ihows  how  fit  the  dry  furface  was  for  an  ele&rical  vibration  ; 
and  (which  is  of great  importance)  that  earthquakes  reach  but 
little  below  the  furface  of  the  earth.  Before  the  earthquake 
at  London,  all  vegetables  had  been  uncommonly  forward  ; 
and  electricity  is  well  known  to  quicken  vegetation.  The 
aurora  borealis  had  been  frequent  about  that  time  ;  and  juft 
before  the  earthquake,  had  been  twice  repeated  in  fuch  co¬ 
lours  as  had  never  been  feen  before.  It  had  alfo  removed  fouth- 
erly,  contrary  to  what  is  common  in  England ;  fo  that  the 
Italians,  and  thofe  among  whom  earthquakes  were  frequent, 
aCtually  foretold  the  earthquake.  The  year  had  been  remark¬ 
able  for  fire-balls,  lightning,  and  corufcations  ;  and  thefe  are 
rightly  judged  to  be  meteors  of  an  eleCtrical  nature.  In  thefe 
circumftances  of  the  earth  and  air,  nothing,  he  fays,  is  want¬ 
ing  to  produce  an  earthquake,  but  the  touch  of  fome  non¬ 
electric  body  ;  which  mull  neceffarily  be  had  ab  extra  from 
the  region  of  the  air  or  atmofphere.  Hence  he  infers,  that  if 
a  non-eleCtric  cloud  difcharge  its  contents  upon  any  part  of 
the  earth,  in  that  highly  eieCtrical  ftate,  an  earthquake  muft 
neceffarily  enfue.  As  the  difcharge  from  an  excited  tube  pro¬ 
duces  a  commotion  in  the  human  body,  fo  the  difcharge  of 
eleCtric  matter  from  the  compafs  of  many  miles  of  folid  earth 
muft  needs  be  an  earthquake  ;  and  the  fnap  from  the  contaft, 
the  horrid  uncouth  r.oife  attending  it.  As  to  the  manner  in 
•••.•hick  the  earth  and  atmofphere  are  put  into  this  ftate,  which 
crtoares  them  to  receive  fuch  a  fhock,  and  whence  the  eleftric 
n  iter  comes,  the  Docftor  does  not  pretend  to  determine  ;  but 
thinks  it  as  difficult  to  be  accounted  for  as  magnetifra,  gravi¬ 
tation,  and  many  other  fecrets  of  nature. 

The  fame  hypothefis  was  advanced  by  Signor  Beccaria, 
without  knowing  any  thing  of  Dr.  Stukeley’s  difcoveries. 
But  this  learned  Italian  imagined  the  ele&ric  matter  which 
occafions  earthquakes  to  be  lodged  deep  in  the  bowels  of  the 
earth,  agreeably  to  his  hypothefis  concerning  lightning.  Dr. 
Prieftley  alfo,  in  his  Hiftory  of  EleClricity,  contends  for  the 
agency  of  the  electrical  fluid  in  the  production  of  earthquakes ; 
and,  from  the  doCtrines  advanced  by  Stukeley  and  Beccaria, 
frames  a  third  hypothefis  of  his  own. 

All  thefe,  it  is  true,  agree  in  the  main  ;  but  if  a  particular 
folution  of  the  phenomena  is  required,  perhaps  every  one  of 
them  will  be  found  deficient  ;  nor  fhall  we  in  this  place,  there¬ 
fore,  enter  minutely  into  the  arguments  which  each  of  thefe 
learned  philofophers  has  brought  in  fuppbrt  of  his  opinion. 

Befides  the  earthquakes  above  defcribed,  of  which  the  caufe 
feems  to  depend  entirely  on  a  collection  of  electric  matter  in  the 
bowels  of  the  earth,  there  are  others  frequently  felt  in  the 
neighbourhood  of  volcanos,  which  are  plainly  owing  to  the 
efforts  of  the  burning  matter  to  difcharge  itfelf;  Thefe,  how¬ 
ever,  are  but  flight,  and  feldom  extend  to  any  confiderable 
diilance  from  the  burning  mountain.  For  a  particular  ac¬ 
count  of  them,  fee  die  article  Volca.no. 

EASEL  pieces,  among  painters,  fuch  fmaller  pieces, 
either  portraits  or  landfcapes,  as  are  painted  on  the  eafel,  i.  e. 
the  ftand  whereon  the  canvas  is  placed. — They  are  thus  called, 
to  diitmguifh  them  from  larger  pictures  drawn  on  walls,  ceil¬ 
ings,  &c. 

EASEMENT,  in  law,  a  privilege  or  convenience  which 
one  neighbour  has  of  another,  whether  by  charter  or  prefcrip- 
tion,  without  profit  :  fuch  area  way  through  his  lands,  a  fink, 
or  the  like.  Thefe,  in  many  cafes,  may  be  claimed. 

EASING,  in  the  fea-language,  fignifies  the  flackening  a 
rope  or  the  like.  Thus,  to  eafe  the  bow-line  or  Iheet,  is  to 
let  them  go  flacker  ;  to  eafe  the  helm,  is  to  let  the  (hip  go 
more  large,  more  before  the  wind,  or  more  larboard. 

EAST,  one  of  the  four  cardinal  points  of  the  world  ;  being 
that  point  of  the  horizon  where  the  fun  is  feen  to  rife  when  in 


the  equino&ial.  The  word  eajl  is  Saxon.  In  Italv,  and 
throughout  the  Mediterranean,  the  eaft  wind  is  called  the 
lemante ;  in  Greek,  otvaroXvi  and  becaufe  it  conies  from 

the  fide  of  the  fun,  air  ;  in  Latin,  eurus. 

EASTER,  a  feffival  of  the  Chriftian  church,  obferved  in 
memory  of  our  Saviour’s  refurretion.  The  Greeks  call  it 
pafga,  the  Latins  psfcha,  an  Hebrew  wordTignifying  pajfage, 
applied  to  the  Jewifh  feaft  of  the  paffover.  It  is  called  Eqder 
in  Engliih,  from  the  goddefs  Eoftre,  worthipped  by  the  Saxons 
with  peculiar  ceremonies  in  the  month  of  April.  The  Afiatic 
churches  kept  their  Eafter  upon  the  very  fame  day  the  Jews 
obferved  their  paffover,  and  others  on  the  firft  Sunday  after 
the  firft  full  moon  in  the  new  year.  This  controverfy  was  de¬ 
termined  in  the  council  of  Nice  ;  when  it  was  ordained  that 
Eafter  fliould  be  kept  upon  one  and  the  fame  day,  which 
fhould  always  be  a  Sunday,  in  all  Chriftian  churches  in  the 
world.  For  the  method  of  finding  Eafter  by  calculation,  fee 
Chronology,  page  524. 

ILhSTt^-IJland,  an  Ifland  in  the  S.  Pacific  Ocean,  about 
12  leagues  in  circuit.  It  has  a  hilly  and  ftony  furface,  and  an 
iron-bound  ftiore.  The  hills  are  of  fuch  a  height,  as  to  be 
feen  ij  or  16  leagues.  It  affords  neither  fafe  anchorage,  frelli 
water,  nor  wood  for  fuel.  It  is  the  fame  that  was  feen  by 
Davis  in  1686:  it  was  next  vifited  by  Roggewein  in  1722, 
and  again  by  Captain  Cook  in  1774'  The  country  is  naturally 
barren,  and  without  wood  :  what  little  it  yields  muft  be  raife’d 
by  cultivation.  Rats  are  the  only  quadrupeds,  and  there  are 
but  few  birds.  The  ears  of  thefe  people  are  long  beyond  pro¬ 
portion,  and  their  bodies  are  fcarcely  a  refemblance  of  the 
human  figure.  Lon.  109.  4 6.  W.  Lat.  2f.  j.  S. 

EAU  de  Luce ,  a  volatile  fpirit  prepared  with  oil  of  amber,, 
and  employed  by  fome  as  a  fmelling-bottle. 

EAVES,  in  architecture,  the  margin  or  edge  of  the  roof 
of  an  houfe ;  being  the  loweft  tiles,  flates,  or  the  like,  that 
hang  over  the  walls,  to  throw  off  water  to  a  diltance  from  the 
wall. 

EAVF.s-Droppen ,  are  fuch  perfons  as  ftand  under  the  eaves, 
or  walls,  and  windows  of  an  houfe,  by  night  or  day,  to 
hearken  after  news,  and  carry  k  to  others,  and  thereby  caufe 
ftrife  and  contention  in  the  neighbourhood.  They  are  called 
evil  members  of  the  commonwealth  by  the  ftat.  of  Weft.  1,  c.  33* 
They  may  be  puniflied  either  in  the  court-leet  by  way  of  pre¬ 
ferment  and  fine,  or  in  the  quarter-feffions  by  indictment  and 
binding  to  good  behaviour. 

EBBING  of  the  Tides.  See  Tide. 

EBDOMARIUS,  in  ecclefiaftical  writers,  an  officer  for¬ 
merly  appointed  weekly  to  fuperintend  the  performance  of 
divine  fervice  in  cathedrals,  and  preferibe  the  duties  of  each 
perfon  attending  in  the  choir,  as  to  reading,  finging,  praying, 
&c.  To  this  purpofe  the  ebdomary,  at  the  beginning  of  his^ 
week,  drew  up  in  form,  a  bill  or  writing  of  the  refpective  per¬ 
fons,  and  their  feveral  offices,  called  tabula,  and  the  perfons 
there  entered  were  ftyled  intabulati. 

EBDOME,  ’EQopn,  in  antiquity,  a  feftival  kept  on  the 
feventh  of  every  lunar  month,  in  honour  of  Apollo,  to  whom 
all  feventh  days  were  faered,  becaufe  one  of  them  was  his 
birth-day  ;  whence  he  was  fometimes  called  Eldomagenes.  For 
the  ceremonies  of  this  folemnity  fee  Potter’s  Arch&al.  Grat. 
lib.  ii.  cap.  20. 

EBENUS,  the  ebony  tree  ;  a  genus  of  the  decandria 
order,  belonging  to  the  diadelphia  clafs  of  plants ;  and  in  the 
natural  method  ranking  under  the  3  2d  order,  Papilionacea . 
The  fegments  of  the  calyx  are  the  length  of  the  corolla,  and 
the  latter  has  fcarce  any  alas there  is  one  rough  feed.  There 
is  but  one  fpecies,  the  cretica,  a  native  of  the  ifland  of  Crete, 
and  fome  others  in  the  Archipelago-.  It  rifes  with  a  fhrubby 


E  B  O 


E  C  C 


C  *57 


ftalk  three  or  four  feet  high  ;  which  puts  out  feveral  fide- 
branches  garniihed  with  hoary  leaves  at  each  joint,  compofed 
of  five  narrow  fpear-lhaped  lobes,  which  join  at  their  tails  to 
the  footftalk,  and  fpread  out  like  the  fingers  of  a  hand.  The 
branches  are  terminated  by  thick  fpikes  of  large  purple  flowers, 
which  are  of  the  butterfly  or  pea-bloom  kind.  The  plants  may 
be  propagated  from  feeds  fown  in  the  autumn.  In  this 
country  the  plants  muft  be  protefted  during  the  winter,  as 
they  are  unable  to  bear  the  cold. 

EBION,  the  author  of  the  herefy  of  the  Ebionites,  was 
a  difciple  of  Cerinthus,  and  his  fucceflbr.  He  improved  upon 
the  errors  of  his  mailer,  and  added  to  them  new  opinions  of  his 
own.  He  began  his  preaching  in  Judea  :  he  taught  in  Afia, 
and  even  at  Rome.  His  tenets  infedled  the  ifle  of  Cyprus. 
St.  John  oppofed  both  Cerinthus  and  Ebion  in  Afia  ;  and  it  is 
thought  that  this  apoftle  wrote  his  gofpel,  in  the  year  97, 
particularly  againft  this  herefy. 

EBIONITES,  ancient  heretics,  who  rofe  in  the  church  in 
the  very  firft  age  thereof,  and  formed  themfelves  into  a  fedl  in 
the  fecond  century,  denying  the  divinity  of  Jefus  Chrift.  Ori- 
gen  takes  them  to  have  been  fo  called  from  the  Hebrew  word 
ebion ,  which  in  that  language  fignifies  poor  ;  becaufe,  fays  he, 
they  were  poor  in  fenfe,  and  wanted  underltanding.  But  it  is 
more  probable,  that  the  Jews  gave  this  appellation  to  the 
Chriilians  in  general  out  of  contempt;  becaufe  in  the  firft  times 
there  were  few  but- poor  people  that  embraced  the  Chriftian  re¬ 
ligion.  The  Ebionites  are  little  elfe  than  a  branch  of  the  Naza- 
renes  ;  only  that  they  altered  and  corrupted,  in  many  things, 
the  purity  of  the  faith  held  among  thofe  firft  adherents  to 
Chriftianity.  For  this  reafon,  Origen  diftinguiihes  two  kinds 
of  Ebionites,  in  his  anfwer  to  Celfus :  the  one  believed  that 
Jefus  Chrift  was  born  of  a  virgin  ;  and  the  other,  that  he  was 
born  after  the  manner  of  other  men.  They  differed  from  the 
Nazarenes,  however,  in  feveral  things,  chiefly  as  to  what  re¬ 
gards  the  authority  of  the  facred  writings. 

EBONY  of  Crete.  See  Ebenus. 

Ebony-/HW  is  brought  from  the  Indies,  exceedingly  hard 
and  heavy,  fufceptible  of  a  very  fine  polifh,  and  on  that  account 
ufed  in  tnofaic  and  inlaid  works,  toys,  &c.  There  are  many 
kinds  of  ebony :  the  moft  ufual  among  us  are  black,  red,  and 
green,  all  of  them  the  produdl  of  the  ifland  of  Madagafcar, 
where  the  natives  call  them  indifferently  ha%on  mainthi,  q.  d. 
black  wood.  The  ifland  of  St.  Maurice,  belonging  to  the 
Dutch,  likewife  furnilhes  part  of  the  ebonies  ufed  in  Europe. 

Authors  and  travellers  give  very  different  accounts  of  the 
tree  that  yields  the  black  ebony.  By  fome  of  their  defcriptions, 
ft  fhould  be  a  fort  of  palm-tree  ;  by  others,  a  cytifus,  &c.  The 
moft  authentic  of  them  is  that  of  M.  Flacourt,  who  refided 
many  years  in  Madagafcar  as  governor.  He  affures  us,  that  it 
grows  very  high  and  big,  its  bark  being  black,  and  its  leaves 
refembling  thofe  of  our  myrtle,  of  a  deep  dulky  green  co¬ 
lour.  Tavernier  affures  us,  that  the  iflanders  always  take  care 
to  bury  their  trees,  when  cut  down,  to  make  them  the  blacker, 
and  to  prevent  their  fplitting  when  wrought.  F.  Plunder 
mentions  another  black  ebony-tree,  difcovered  by  him  at  St. 
Domingo,  which  he  calls  Jpartium  portulacet  foliis  acukatum 
ebeni  materia.  Candia  alfo  bears  a  little  fhrub,  known  to 
the  botanifts  under  the  name  of  Ebenus  Creiica,  above  de- 
fcribed. 

Pliny  and  Diofcorides  fay  the  beft  ebony  comes  from  Ethi¬ 
opia,  and  the  word  from  India;  but  Theophraftus  prefers  that 
of  India.  Black  ebony  is  much  preferred  to  that  of  other 
colours.  The  beft  is  a  jet  black,  free  of  veins  and  rind,  very 
maffive,  aftringent,  and  of  an  acrid  pungent  tafte.  Its  rind, 
infufed  in  water,  is  faid  to  be  antifcorbutic,  and  to  cure  venereal 
diforders  ;  whence  Matthiolus  took  guaiacum  for  a  fort  of 
ebony.  It  yields  an  agreeable  perfume  when  laid  oa  burning 
Vol.  III. 


coals :  when  green,  it  readily  takes  fire  from  the  abundance  of 
its  fat-  If  rubbed  againft  a  ftone,  it  becomes  brown.  The 
Indians  make  ftatues  of  their  gods,  and  feeptres  for  their 
princes,  of  this  wood.  It  was  firft  brought  to  Rome  by 
Pompey,  after  he  fubdued  Mithridates.  It  is  now  much  lefs 
ufed  among  us  than  formerly  ;  fince  the  difeovery  of  fo  many 
ways  of  giving  other  hard  woods  a  black  colour.  As  to  the 
green  ebony,  befides  Madagafcar  and  St.  Maurice,  it  likewife 
grows  in  the  Antilles,  and  efpecially  in  the  ifle  of  Tobago. 
The  tree  that  yields  it  is  very  buftiy ;  its  leaves  are  fmooth, 
and  of  a  fine  green  colour.  Under  its  bark  is  a  white  fubftance, 
about  two  inches  thick  ;  all  beneath  which,  to  the  very  heart, 
is  a  deep  green,  approaching  towards  a  black,  though  fome- 
times  ftreaked  with  yellow  veins.  Its  ufe  is  not  confined  to 
mofaic  work :  it  is  likewife  ufeful  in  dyeing,  as  yielding  a  fine, 
green  tincture.  As  to  red  ebony,  called  alfo  grenadilla ,  we 
know  little  of  it  more  than  the  name.  The  cabinet-makers,  in- 
lavers,  & c.  make  pear-tree  and  other  woods  pafs  for  ebony,  by 
giving  them  the  fame  black  colour.  This  fome  do  by  a  few 
waihes  of  a  ftrong  decoCtion  of  galls,  to  which  is  added  a  fmall 
quantity  of  vitriolated  iron. 

EBRO,  anciently  Iberus,  a  large  river  of  Spain,  which, 
taking  its  rife  in  Old  Caftile,  runs  through  Bifcay  and  Arra- 
gon,  paffes  by  Saragofa,  and,  continuing  its  courfe  through 
Catalonia,  difeharges  itfelf  with  great  rapidity  into  the  Medi¬ 
terranean,  about  twenty  miles  below  the  city  of  Tortofa. 

ECALESIA,  E in  antiquity,  a  feftival  kept  in 
honour  of  Jupiter,  furnamed  Hecalus,  or  Hecalefius ,  from  Hecale , 
one  of  the  borough-towns  in  Attica. 

ECASTOR,  in  antiquity,  an  oath  wherein  Caftor  was  in¬ 
voked.  It  was  a  cuftom  for  the  men  never  to  fwear  by  Caftor, 
nor  the  women  by  Pollux. 

ECATiEA,  Ey.dla i«,  in  antiquity,  ftatues  erefted  to  the 
goddefs  Hecate,  for  whom  the  Athenians  had  a  great  vene¬ 
ration,  believing  that  fhe  was  the  overfeer  of  their  families,  and 
that  ihe  prote&ed  their  children. 

ECATESIA,  ExcJtWifli,  in  antiquity,  an  anniverfary  fo- 
lemnity,  obferved  by  the  Stratonicenfians,  in  honour  of  Hecatev 
The  Athenians  likewife  had  a  public  entertainment  or  fupper 
every  new  moon,  in  honour  of  the  fame  goddefs.  The  fupper 
was  provided  at  the  charge  of  the  richer  fort ;  and  was  no 
fooner  brought  to  the  accuftomed  place  but  the  poor  people 
carried  all  off,  giving  out  that  Hecate  had  devoured  it.  For  the 
reft  of  the  ceremonies  obferved  on  this  oecafion,  fee  Pott. 
Arch.  Grac.  lib.  ii.  cap.  20. 

ECATOMBiEON,  Exalo/4£a.i«v,  in  chronology,  the  firft 
month  of  the  Athenian  year.  It  confifted  of  thirty  days,  and 
began  the  firft;  new  moon  after  the  fummer  folftice,  and  confe- 
quently  anfwered  to  the  latter  part  of  our  June  and  beginning 
of  July.  The  Boeotians  called  it  Hippodromus,  and  the  Mace¬ 
donians  Lous.  The  word  is  a  derivative  from  the  Greek 
iKcclopSy,  a  hecatomb,  becaufe  of  the  great  number  of  hecatombs 
facrificed  in  it. 

ECAVESSADE,  in  the  manege,  is  ufed  for  a  jerk  of  the 
caveffon. 

ECCENTRICITY.  See  Excentricity. 

ECCHELLENSIS  (Abraham),  a  learned  Maronfte,  whom 
the  prefident  Le  Jai  employed  iu  the  edition  of  his  Polyglott 
Bible.  Gabriel  Sionita,  his  countryman,  drew  him  to  Paris, 
in  order  to  make  him  his  felloe-labourer  in  publiihing  that  bible. 
They  fell  out :  Gabriel  complained  to  the  parliament,  and 
cruelly  defamed  his  affoeiate  ;  their  quarrel  made  a  great  noife. 
The  congregation  de  propaganda  Jide  affociated  him,  i<5j<5, 
with  thofe  whom  they  employed  in  making  an  Arabic  tranf- 
lation  of  the  feripture.  They  recalled  him  from  Paris,  and  he 
laboured  in  that  tranflation  at  Rome  in  the  year  1653.  While 
he  was  profeffor  of  the  Oriental  languages  at  Rome,  he  was 
S  f 
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pitched  upon  by  the  great  duke  Ferdinand  II.  to  translate 
from  Arabic  into  Latin  the  5  th,  6th,  and  7th  books  of  Apol¬ 
lonius’s  Conics ;  in  which  he  was  affifted  by  John  Alphonfo 
Borelli,  who  added  commentaries  to  them.  He  died  at  Rome 
in  1664. 

ECCHYMOSIS,  from  to  pour  out ,  or  from  y,f,  out  of, 

and  juice ;  an  effufion  or  efcape  of  the  blood  into  the 

cellular  membrane.  It  is  commonly  feen  in  the  cafe  of  a  bruife  ; 
where  a  blacknefs  is  produced  on  the  {kin ;  but, if  the  quantity  of 
blood  be  not  confiderable,  the  abforbents  carry  it  off  without 
any  fuppuration  being  produced. 

ECCLAIRC1SSEMENT.  See  Esclaircissement. 
ECCLESIASTES,  a  canonical  book  of  the  Old  Tefta- 
ment,  the  delign  of  which  is  to  fhow  the  vanity  of  all  fublu- 
iiary  things.  It  was  compofed  by  Solomon  ;  who  enumerates 
the  feveral  objects  on  which  men  place  their  happinefs,  and  then 
(hows  the  infufficiency  of  all  worldly  enjoyments.  The  Tal- 
mudifts  made  king  Hezekiah  to  be  the  author  of  it ;  Grotius 
afcribes  it  to  Zorobabel,  and  others  to  Ifaiah  ;  but  the  gene¬ 
rality  of  commentators  believe  this  book  to  be  the  produce  of 
Solomon’s  repentance,  after  having  experienced  all  the  follies 
and  pleafures  of  life. 

ECCLESIASTICAL,  an  appellation  given  to  whatever 
belongs  to  the  church:  thus  we  fay,  ecclefiaftical  polity,  ju- 
rifdiftion,  hiftory,  See. 

Ecclesiastical  Courts.  In  the  time  of  the  Anglo-Saxons, 
Judge  Blackflone  obferves,  there  was  no  fort  of  diftindftion  be¬ 
tween  the  lay  and  the  ecclefiaftical  jurifdi&ion  :  the  county- 
court  was  as  much  a  fpiritual  as  a  temporal  tribunal :  the 
rights  of  the  church  were  afeertained  and  afferted  at  the  fame 
time,  and  by  the  fame  judges,  as  the  rights  of  the  laity.  For 
this  purpofe  the  bifhop  of  the  diocefe,  and  the  alderman,  or  in 
his  abfence  the  IherifF  of  the  county,  ufed  to  fit  together  in  the 
county-court,  and  had  there  the  cognizance  of  all  caufes  as 
well  ecclefiaftical  as  civil ;  a  fuperior  deference  being  paid  to  the 
biftiop’s  opinion  in  fpiritual  matters,  and  to  that  of  the  lay- 
judges  in  temporal.  At  length,  by  the  artifices  of  the  Court  of 
Rome,  with  whofe  views  this  rational  and  moderate  plan  was 
inconfiftent,  fpiritual  caufes  were  prohibited  from  being  tried 
in  the  feeular  courts.  But  king  Henry  I.  at  his  acceflion, 
among  other  rettorations  of  the  laws  of  king  Edward  the  Con- 
feffor,  revived  this  of  the  union  of  the  civil  and  ecclefiaftical 
courts ;  which  was,  according  to  Sir  Edward  Coke,  only  a 
reftitution  of  the  ancient  law  of  England.  This  however  was 
ill  reliftied  by  the  Popifh  clergy,  who,  under  the  guidance  of 
that  arrogant  prelate  archbifhop  Anfelm,  very  early  difapproved 
of  a  meafure  that  put  them  on  a  level  with  the  prophane  laity, 
and  fubje&ed  fpiritual  men  and  caufes  to  the  infpedfion  of  the 
feeular  magiftrates :  and  therefore,  in  their  fynod  at  Weft- 
minfter,  3  Hen.  I.  they  ordained,  that  no  biihop  fltould  at¬ 
tend  the  difeuflion  of  temporal  caufes :  which  foon  diflolved 
this  newly  effe&ed  union.  And  when,  upon  the  death  of  king 
Henry  I.  the  ufurper  Stephen  was  brought  in  and  fupported 
by  the  clergy,  we  find  one  article  of  the  oath  which  they  im- 
pofed  upon  him  was,  that  ecclefiaftical  perfons  and  ecclefiaftical 
caufes  fliould  be  fubjeft  only  to  the  biftiop’s  jurifdiftion.  And 
as  it  was  about  that  time  that  the  conteft  and  emulation  began 
between  the  laws  of  England  and  thofe  of  Rome,  the  temporal 
courts  adhering  to  the  former,  and  the  fpiritual  adopting  the 
latter,  as  their  rule  of  proceeding ;  this  widened  the  breach 
between  them,  and  made  a  coalition  afterwards  impracticable  ; 
which  probably  would  elfe  have  been  effected  at  the  general 
reformation  of  the  church. 

Ecclefiaftical  Courts  are' various ;  as  the  Archdeacon’s, 
the  Consistory,  the  Court  of  Arches,  the  Peculiars,  the 
Prerogative,  and  the  great  court  of  appeal  in  all  ecclefi¬ 


aftical  caufes,  viz.  the  Court  of  Delegates.  See  thofe 

articles. 

As  to  the  method  of  proceeding  in  the  fpiritual  courts,  fays 
Blackftone,  it  mull,  in  the  firft  place,  be  acknowledged  to 
their  honour,  that  though  they  continue  to  this  day  to°decide 
many  questions  which  are  properly  of  temporal  cognizance,  yet 
juftice  is  in  general  fo  ably  and  impartially  adminiftered  in  thofe 
tribunals  (efpecially  of  the  fuperior  kind),  and  the  boundaries 
of  their  power  are  now  fo  well  known  and  eftablifhed,  that  no 
material  inconvenience  at  prefent  arifes  from  this  jurifdiction 
ftill  continuing  in  the  ancient  channel.  And,  fliould  any  al¬ 
teration  be  attempted,  great  confufion  would  probably  arife, 
in  overturning  long  eftablifhed  forms,  and  new-modelling  a. 
courfe  of  proceedings  that  has  now  prevailed  for  feven.  cen» 
turies. 

The  eftabliftiment  of  the  civil-law  procefs  in  all  the  ecclefi¬ 
aftical  courts  was  indeed  a  mafter-piece  of  papal  difeernment,  as 
it  made  a  coalition  impracticable  between  them  and  the  na¬ 
tional  tribunals,  without  manifelt  inconvenience  and  hazard. 
And  this  confideration  had  undoubtedly  its  weight  in  caufing 
this  meafure  to  be  adopted,,  though  many  other  caufes  con¬ 
curred.  In  particular,  it  may  be  here  remarked,  that  the 
pandects,  or  collections  of  civil  law,  being  written  in  the  Latin 
tongue,  and  referring  fo  much  to  the  wall  of  the  prince  and  his 
delegated  officers  of  juftice,  fufficiently  recommended  them  to 
the  court  of  Rome,  exclufive  of  their  intnnfic  merit.  To  keep 
the  laity  in  the  darkeft  ignorance,  and  to  monopolize  the  little 
fcience  which  then  exifted  entirely  among  the  monkifti  clergy, 
were  deep-rooted  principles  of  papal  policy.  And  as  the 
biihops  of  Rome  affected  in  all  points  to  mimic  the  imperial 
grandeur,  as  the  fpiritual  prerogatives  were  moulded  on  the 
pattern  of  the  temporal,  fo  the  canon-law  procefs  was  formed 
on  the  model  of  the  civil-law  ;  the  prelates  embracing,  with 
the  utmoft  ardour,  a  method  of  judicial  proceedings,  which  was 
carried  on  in  a  language  unknown  to  the  bulk  of  the  people, 
which  banifhed  the  intervention  of  a  jury  (that  bulwark  of 
Gothic  liberty),  and  which  placed  an  arbitrary  power  of  de« 
cifion  in  the  bread  of  a  Angle  man. 

The  proceedings  in  the  ecclefiaftical  courts  are  therefore  re¬ 
gulated  according  to  the  practice  of  the  civil  and  canon  laws  > 
or  rather  to  a  mixture  of  both,  corrected  and  new-modelled  by 
their  own  particular  ufages,  and  the  interpofition  of  the  courts 
of  common  law.  For,  if  the  proceedings  in  the  fpiritual  court 
be  ever  fo  regularly  confonant  to  the  rules  of  the  Roman  law, 
yet  if  they  be  manifeftly  repugnant  to  the  fundamental  maxims 
of  the  municipal  laws,  to  which,  upon  principles  of  found 
policy,  the  ecclefiaftical  procefs  ought  in  every  ftate  to  conform 
(as  if  they  require  two  witnefies  to  prove  a  fact,  where  one  will 
fuffice  at  common  law)  ;  in  fuch  cafes,  a  prohibition  will  be 
awarded  againft  them.  But,  under  thefe  reftrictions,  their 
ordinary  courfe  of  proceeding  is,  firft,  by  citation ,  to  call  the 
party  injuring  before  them.  Then  by  libel  [libellus,  “a  little 
book”),  or  by  articles  drawn  out  in  a  formal  allegation,  to  fet 
forth  the  complainant’s  ground  of  complaint.  To  this  fuc- 
ceeds  the  defendant’ s  anfnuer  upon  oath  ;  when,  if  he  denies  or 
extenuates  the  charge,  they  proceed  to  proofs  by  witnefies  ex¬ 
amined,  and  their  depofitions  taken  down  in  writing  by  an 
officer  of  the  court.  If  the  defendant  has  any  circumftances  to 
offer  in  his  defence,  he  mult  alfo  propound  them  in  what  is 
called  his  defenfive  allegation,  to  which  he  is  intitled  in  his  turn 
to  the  plaintiff’s  anfwer  upon  oath,  and  may  from  thence  pro¬ 
ceed  to  proofs  as  well  as  his  antagonift.  The  canonical  doc¬ 
trine  of  purgation,  whereby  the  parties  were  obliged  to  anfwer 
upon  oath  to  any  matter,  however  criminal,  that  might  be 
objected  againft  them  (though  long  ago  over-ruled  in  the 
court  of  chanceiy,  the  genius  of  the  Englfih  law  having  bro- 
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ken  through  the  bondage  impofed  on  it  by  its  clerical  chan¬ 
cellors,  and  afferted  the  do&rines  of  judicial  as  well  as  civil 
liberty),  continued  till  the  middle  of  the  laft  century,  to  be 
upheld  by  the  fpiritual  courts ;  when  the  legiflature  was 
obliged  to  interpofe,  to  teach  them  a  leflon  of  fimilar  mode¬ 
ration.  By  the  ftatute  of  13  Car.  II.  c.  12.  it  is  enadted,  that 
it  {hall  not  be  lawful  for  any  biihop,  or  ecclefiaftical  judge, 
to  tender  or  adminilter  to  any  perfon  whatfoever,  the  oath 
ufually  called  the  oath  ex  officio,  or  any  other  oath  whereby  he 
may  be  compelled  to  confefs,  accufe,  or  purge  himfelf  of  any 
criminal  matter  or  thing,  whereby  he  may  be  liable  to  any 
cenfure  or  punifhment.  When  all  the  pleadings  and  proofs 
are  concluded,  they  are  referred  to  the  conlideration,  not  of  a 
jury,  but  of  a  fingle  judge;  who  takes  information  by  hearing 
advocates  on  both  Sides,  and  thereupon  forms  his  interlocutory 
decree  or  definitive  fentence,  at  his  own  difcretion  :  from  which 
there  generally  lies  an  appeal,  in  the  Several  ftages  mentioned  in 
the  articles  above  referred  to  ;  though  if  the  fame  be  not  ap¬ 
pealed  from  him  in  fifteen  days,  it  is  final,  by  the  ftatute  25 
Hen.  VIII.  c.  19. 

But  the  point  in  which  thefe  jurifdidtions  are  the  mod  de- 
fedtive,  is  that  of  enforcing  their  Sentences  when  pronounced  ; 
for  which  they  have  no  other  procefs  but  that  of  excommuni¬ 
cation  ;  which  would  be  often  defpifed  by  obftinate  or  profligate 
men,  did  not  the  civil  law  ftep  in  with  its  aid.  See  Excom¬ 
munication. 

Ecclesiastical  Corporations,  are  where  the  members  that 
compofe  them  are  fpiritual  perfons.  They  were  eredfed  for  the 
furtherance  of  religion  and  perpetuating  the  rights  of  the 
church.  See  Corporations. 

Ecclesiastical  State.  See  Clergy. 

ECCLESIASTICUS,  an  apocryphal  book,  generally 
bound  up  with  the  Scriptures,  fo  called,  from  its  being  read  in 
the  church,  ecclefa,  as  a  book  of  piety  and  inftrudlion,  but 
not  of  infallible  authority.  The  author  of  this  book  was  a 
Jew,  called  JeJ'us  the  fon  of  Sirach.  The  Greeks  call  it  the 
Wiflom  of  the  fon  of  Sirach. 

ECCOPROTICS,  in  medicine,  laxative  or  loofening  re¬ 
medies,  which  purge  gently.  The  word  is  compofed  of  the 
Greek  particle  ik,  and  excrement. 

ECDICI,  Ex(5uoi,  among  the  ancients,  patrons  of  cities, 
who  defended  their  rights,  and  took  care  of  the  public  money. 
Their  office  refembled  that  of  the  modern  fyndics. 

ECH  APE,  in  the  manege,  a  horfe  begot  between  a  ftallion 
and  a  mare  of  different  breeds  and  countries. 

ECHAPER,  in  the  manege,  a  gallicifm  ufed  in  the 
academies,  implying  to  give  a  horfe  his  head,  or  to  put  him  on 
at  full  fpeed. 

ECHENEIS,  the  Remora,  in  ichthyology;  a  genus 
belonging  to  the  order  of  thoracici.  See  Plate  4.  The  head  is 
fat,  naked,  depreffed,  and  marked  with  a  number  of  tranfverfe 
ridges;  it  has  ten  rays  in  the  brauchioftege  membrane  ;  and  the 
body  is  naked.  There  are  two  fpecies,  viz.  1.  The  remora, 
or  fucking-fiih,  with  a  forked  tail,  and  18  ftrias  on  the  head.  It 
is  found  in  the  Indian  ocean.  2.  The  neucrates,  w-ith  an  un¬ 
divided  tail,  and  16  ftriae  on  the  head.  It  is  likewife  a  native 
©f  the  Indian  ocean.  Thefe  fifties  are  often  found  adhering 
fo  ftrongly  to  the  fides  of  (harks  and  other  great  fifli,  by  means 
of  the  ftruclure  of  its  head,  as  to  be  got  off  with  difficulty. 
This  fifh  was  believed,  by  all  the  ancients,  to  have  moll  won¬ 
derful  powers,  and  to  be  able,  by  adhering  to  the  bottom,  to 
arreft  the  motion  of  a  (hip  in  its  fulleft  courfe ;  and  in  love 
affairs,  to  deaden  the  warmeft  affe&ions  of  both  fexes.  (P/in. 
lib.  ix.  c.  25.) 

ECHEVIN,  in  the  French  and  Dutch  polity,  a  magiftrate 
elefted  by  the  inhabitants  of  a  city  or  town,  to  take  care  of 
their  common  concerns,  and  the  decoration  and  cleanlinefs  of 


the  city.  Formerly,  at  Paris,  there  was  a  prevot  and  four 
echevins  ;  in  other  towns,  a  mayor  and  two  echevins.  At  Am- 
fterdam,  there  are  nine  echevins  ;  and  at  Rotterdam,  feven. 
I11  France,  before  the  eftabliftiment  of  the  Republic,  the 
echevins  took  cognizance  of  rents,  taxes,  and  the  navigation 
of  livers,  &c.  In  Holland,  they  judge  of  civil  and  criminal 
caufes  ;  and  if  the  criminal  confeffes  himfelf  guilty,  they  can 
fee  their  fentence  executed  without  appeal. 

ECHINATE,  or  Echinated,  an  appellation  given  to 
whatever  is  prickly,  thereby  refembling  the  hedgehog. 

ECHIN1TES,  in  natural  hiitory,  the  name  by  which  au¬ 
thors  call  the  fofiile  centronia,  frequently  found  in  our  chalk¬ 
pits.  See  Centronia. 

ECHINOPPIORA,  in  botany;  a  genus  of  the  digynia 
order,  belonging  to  the  pentandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  45th  order,  Umbellatce.  The 
male  florets  are  lateral,  with  the  central  one  hermaphrodite  j, 
there  is  one  feed,  funk  into  an  indurated  involucrum. 

ECHINOPS,  in  botany;  a  genus  of  the  poly  gam  ia  fe- 
gregatie  order,  belonging  to  the  fyngenefia  clafs  of  plants 
and  in  the  natural  method  ranking  under  the  49th  order, 
Compoftee.  The  calyx  is  unifiorous  ;  the  corollulae  tubulated,., 
and  hermaphrodite;  the  receptacle  briftly ;  the  pappus  in- 
diftindl. 

ECHINUS,  in  zoology,  a  genus  of  infedls  belonging  to- 
the  order  of  vermes  mollufca.  The  body  is  roundifh,  covered’ 
with  a  bony  cruft,  and  often  befet  with  moveable  prickles  ; 
and  the  mouth  is  below-,  and  confifts  of  five  valves.  The 
efculentus,  or  eatable  echinus,  is  of  a  hemifpherical  form, 
covered  with  (harp  ftrong  fpines,  above  half  an  inch  long  4 
commonly  of  a  violet  colour  ;  moveable  ;  adherent  to  final!, 
tubercles  elegantly  difpofed  in  rows.  Thefe  are  their  inftru- 
ments  of  motion  by  which  they  change  their  place..  Tin’s 
fpecies  is  taken  in  dredging,  and  often  lodges  in  cavities  of. 
rocks  juft  within  low-  water-mark.  They  are  eaten  by  the  poor, 
in  many  parts  of  England,  and  by  the  better  fort  abroad.  In 
old  times  they  w-ere  a  favourite  dilh.  They  w-ere  dreffed  with 
vinegar,  honied  wine  or  mead,  parfley  or  mint  ;  and  thought  to. 
agree  with  the  ftomach.  They  were  the  firft  dilh  in  the  fa¬ 
mous  fupper  of  Lentulus,  when  he  was  made  famen  Martialis 
or  prieft  of  Mars.  By  fome  of  the  concomitant  diflies,  they 
feem  to  have  been  defigned  as  a  w-het  for  the  fecond  courfe,  to 
the  holy  perfonages,  priefts  and  veftals  invited  on  that  occafion. 
Many  fpecies  of  fhell- fifh  made  part  of  that  entertainment.  2, 
The  lacunofus,  or  oval  echinus,  is  of  an  oval  depreflfed  form  ; 
on  the  top  it  is  of  a  purple  colour,  marked  with  a  quadrefoil, 
and  the  fpaces  between  tuberculated  in  waved  rows  ;  the  lower 
fide  ftudded,  and  divided  by  two  fmooth  fpaces.  Length, 
four  inches.  When  clothed,  it  is  covered  with  ftiort  thickfet 
bridles  mixed  with  very  long  ones.  There  are  15  other 
fpecies,  all  natives  of  the  fea.  See  two  fpecimens  reprefented 
in  Plate  4. 

Echinus,  in  architecture,  a  member  or  ornament  near  the 
bottom  of  the  Ionic,  Corinthian,  and  Compofite  capitals. 

ECHITES,  in  botany ;  a  genus  of  the  monogynia  order, 
belonging  to  the  pentandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  30th  order,  Contort. e.  There  are 
two  long  and  ftraight  follicles  ;  the  feeds  pappous  ;  the  co¬ 
rolla  funnel-fhaped,  with  the  throat  naked.  The  corymbofa, 
a  fpecies  of  this  genus,  is  fuppofed  to  yield  the  elaltic  gum, 
according  to  Jacquin.  See  Caoutchouc. 

ECFIIUM,  viper’s  bugloss,  in  botany;  a  genus  of  the 
monogynia  order,  belonging  to  the  pentandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  41ft  order,  /lf- 
pcrifolix.  The  corolla  is  irregular,  with  tlie  throat  naked 
There  are  feven  fpecies,  three  of  which  are  natives  of  Britain, 
None  of  them  have  any  remarkable  property,  except  that  the 
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flowers  of  one  fpecies  (the  vulgare)  are  very  grateful  to  bees. 
It  is  a  native  of  many  parts  of  Britain.  The  ftem  is  rough  with 
hairs  and  tubercles.  The  leaves  are  fpear-fhaped,  and  rough 
with  hair.  The  flower  s  come  out  in  lateral  fpikes.  They  are 
firft  red,  afterwards  blue  ;  fometimes  purple  or  white. — . 
Cows  and  fireep  are  not  fond  of  this  plant  ;  horfes  and  goats 
■refute  it, 

ECHO,  or  Eccho,  a  found  reflected  or  reverberated,- from 
a  folid  concave  body,  and  fo  repeated  to  the  ear.  See  A- 
coustics,  p.  28.  The  word  is  formed  from  the  Greek  y,yp-, 
found,  which  comes  from  the  verb  fono.  The  ancients 

being  wholly  unacquainted  with  the.  true  catife  of  the  echo, 
aferibed  it  to  feveral  caufes  fufficiently  whimfical.  The  poets, 
who  were  'not  the  lvoril  of  their  philofophersi  imagined.it  to  be 
a  perfon  of  that  name  metamorphofed,  and  that  fhe  affedled 
to  take  up  her  abode  in  particular  places  ;  for  they  found  by 
-experience,  that  ihe  was  not  to  be  met  with  in  all.  But  the 
moderns,  who  know  found  to  conflft  in  a  certain  tremor  or 
vibration  in  ’the  fonorous  body  communicated  to  the  contiguous 
air,  and  by  that  means  to  the  ear,  give  a  more  confident  ac¬ 
count  of  echo.  For  a  tremulous  body,  ftriking  on  another 
■folid  body,  it  is  evident,  may  be  repelled  without  deftioying 
or  diminilhing  its  tremor  ;  and  confequently  a  found  may  be 
redoubled  by  the  refilition  of  the  tremulous  body,  or  air.  But 
a  Ample  reflexion  of  the  Canorous  air  is  not  enough  to  folve 
the  echo  r  for  then  every  plain  furface  of  a  folid  hard  body, 
ns  being  fit  to  refled  a  voice  or  found,  would  redouble  it  ; 
which  we  find  is  not  the  cafe. 

To  produce  an  echo,  therefore,  it  fhould  feem  that  a  kind 
of  concameration  or  vaulting  were  neceflary,  in  order  to  col¬ 
led,  and  by  colleding  to  heighten  and  increafe,  and  afterwards 
•refled,  the  found;  as  we1  find  is  the  cafe  in  refleding  the  ray's 
of  light,  where  a  concave  mirror  is  required.  In  effed,  as 
often  as  a  found  ftrikes  perpendicularly'  on  a  wall,  behind 
which  is  any  thing  of  a  vault  or  arch,  or  even  another  parallel 
wall ;  fo  often  will  it  be  reverberated  in  the  fame  line,  or  other 
adjacent  ones.  For  an  echo  to  be  heard,  therefore,  it  is  ne- 
ceflary  the  ear  be  in  the  line  of  refledion  :  for  the  perfon  who 
made  the  found  to  hear  its  echo,  it  is  neceflary  he  be  perpen¬ 
dicular  to  the  place  which  refleds  it  :  and  for  a  manifold  or 
tautological  echo,  it  is  neceflary  there  be  a  number- of  walls, 
and  vaults  or  cavities,  either  placed  behind  or  fronting  each 
other.  A  Angle  arch  or  concavity,  &c.  can  fcarce  ever  flop 
and  refled  all  the  found  ;  but  if  there  be  a  convenient  dif- 
polition  behind  it,  pare  of  the  found  propagated  thither,  being 
colluded  and  refleded  as  before,  will  prefent  another  echo  : 
or,  if  there  be  another  concavity,  oppofed  at  a  due  diftance  to 
the  former,  the  found  refleded  from  the  one  upon  the  other 
will  he  fent  back  again  by  this  latter. 

Many  of  the  phenomena  of  echos  aie  well  confldered  by 
thebilhop  of  Leighs,  &c.  who  remarks,  that  any  found,  fall¬ 
ing  either  diredly  or  obliquely  on  any  denfe  body  of  a  fmooth, 
whether  plain  or  arched,  fuperfieies,  is  refleded,  or  echoes, 
more  or  lefs.  The  furface,  fays  he,  mull  be  fmooth  ;  other- 
wife  the  air,  by  reverberation,  will  be  put  out  of  its  regular 
motion,  and  the  found  thereby  broken  and  extinguilbed.  He 
adds,  that  it  echoes  more  or  lefs,  to  {how,  that  when  all  things 
are  as  before  deferibed,  there  is  fiill  an  echoing,  though  it  be 
not  always  heard  ;  either  becaufe  the  dired  found  is  too  weak 
to  beat  quite  back  again  to  him  that  made  it  ;  or  that  it  does 
return  to  him,  but  fo  weak,  that  it  cannot  be  difeerned  ;  or 
that  be  Hands  in  a  wrong  place  to  receive  the  refleded  found, 
which  paifes  over  his  head,  under  his  feet,  or  on  one  fide  of 
him  ;  and  which  therefore  may  be  heard  by  a  man  Handing  in 
the  place  where  the  refleded  found  does  come,  provided  no  in- 
terpofed  body  intercepts  it,  but  not  by  him  that  firfl  made  it. 

At  Milan,  in  Italy,  is  an  echo  which  reiterates  the  repoit  of 


a  piflol  56  times ;  and  if  the  report  Is  very  loud,  upwards  of 
60  reiterations  may  be  counted.  The  firfl  20  echos  are  pretty 
diflind  ;  but  as  the  noife  feems  to  fly  away,  and  anfwer  at  a 
greater  diftance,  the  reiterations  are  fo  doubled,  that  they  can 
icarce  be  counted. 

Echo,  in  architedure,  a  term  applied  to  certain  kinds  of 
vaults  and  arches,  moll  commonly  of  the  elliptic  and  para¬ 
bolic  figures,  ufed  to  redouble  founds,  and  produce  artificial 
echos. 

Echo,  in  poetry,  a  kind  of  compofition  wherein  the  laft 
words  or  fyllables  of  each  verfe  contain  fome  meaning,  which, 
being  repeated  apart,  anfwer  to  fome  queftion  or  other  matter 
contained  in  the  verfe  ;  as  in  this  beautiful  one  from  Virgil : 

CruJelis  mater  magis,  an  puer  improbus  ille  } 

Improbus  ille  puer,  crudelis  tu  quocjue  mater. 

The  elegance  of  an  echo  confifts  in  giving  a  new  fenfe  to 
the  laft  words  ;  which  reverberate,  as  it  were,  the  motions 
of  the  mind,  and  by  that  means  affed  it  with  furprife  and  ad¬ 
miration. 

Echo,  in  fabulous  hiftory,  a  daughter  of  the  Air  and 
Tellus,  who  chiefly  reflded  in  the  vicinity  of  the  Cephifus, 
She  was  once  one  of  Juno’s  attendants,  and  became  the  con¬ 
fident  of  Jupiter’s  amours.  Her  loquacity  however  difpleafed 
Jupiter,  and  (he  was  deprived  of  the  power  of  fpeech  by  Juno, 
and  only  permitted  to  anfwer  to  the  queftions  which  were  put 
to  her.  Pan  had  formerly  been  one  of  her  admirers,  but  he 
never  enjoyed  her  favours.  Echo,  after  fhe  had  been  punilhed 
by  Juno,  fell  in  love  with  Narciffus  ;  but  being  defpifed  by 
him,  pined  herfelf  to  death,  having  nothing  but  her  voice  left. 

ECHOMETER,  among  muficians,  a  kind  of  fcale  or  rule, 
with  feveral  lines  on  it,  ferving  to  meafure  the  duration  and 
length  of  founds,  and  to  find  their  intervals  and  ratios. 

ECHOUERIES.  See  the  article  Trichecus. 

ECKIUS  (John),  an  eminent  and  learned  divine,  profeflor 
in  the  univerfity  of  Ingoldftadt,  memorable  for  the  oppolition 
he  gave  to  Luther,  Melandlhon,  Caraloftadius,  and  other 
leading  Proteftants  in  Germany.  He  wrote  many  polemical 
trafts  ;  and  among  the  reft,  a  Manual  of  Contronerfies,  printed 
in  1535,  in  which  he  difeourfes  upon  moft  of  the  heads  con- 
tefted  between  the  Proteftants  and  Papifts.  He  was  a  man  of* 
uncommon  learning,  parts,  and  zeal,  and  died  in  1543. 

ECLECTICS  (eclectici),  a  name  given  to  iome  ancient 
philofophers,  who,  without  attaching  themfelves  to  any  par¬ 
ticular  fedl,  took  what  they  judged  good,  and  folid,  from  each. 
Hence  their  denomination  ;  which,  in  the  original  Greek,  fig- 
nifies,  “  that  may  be  chofen,”  or  “  that  choofes  of  the 
verb  e K^tyu,  I  choofe. — Laertius  notes,  that  they  were  alfo,  for 
the  fame  reafon,  denominated  analogetici  ;  but  that  they  call 
themfelves  Philalethes ,  i.  e.  lovers  of  truth.  The  chief  or 
founder  of  the  eledlici  was  one  Potamon  of  Alexandria,  who 
lived  under  Auguftus  and  Tiberius  ;  and  who,  weary  of  doubt¬ 
ing  of  all  things  with  the  Sceptics  and  Pyrihonians,  formed 
the  eclectic  fett ;  which  Voflius  calls  the  eclecl'vve.  Towards 
the  clofe  of  the  fecond  century  a  fed!  arofe  in  the  Chriftian 
church  under  the  denomination  of  Eclectics,  or  modern  Plato¬ 
nics.  They  profefied  to  make  truth  the  only  objedl  of  their 
enquiry,  and  to  be  ready  to  adopt  from  all  the  different  fyftems 
and  fedls,  fuch  tenets  as  they  thought  agreeable  to  it.  How¬ 
ever,  they  preferred  Plato  to  the  other  philofophers,  and  looked 
upon  his  opinions  concerning  God,  the  human  foul,  and  things 
invifible,  as  conformable  to  the  fpirit  and  genius  of  the  Chrif¬ 
tian  dodlrine.  One  of  the  principal  patrons  of  this  fyftem  was 
Ammonius  Saccas,  who  at  this  time  laid  the  foundation  of  that 
fedl,  afterwards  diftinguilhed  by  the  name  of  the  new  Platonics, 
in  the  Alexandrian  fchool.  See  Ammonius  and  Platonists. 

Eclectics  were  alfo  a  certain  fetof  phyficians  among  the 
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ancients,  of  whom  Archigenes,  under  Trajan,  was  the  chief, 
who  feletlcd  from  the  opinions  of  all  the  other  fedls,  that 
which  appeared  to  them  bell  and  moll  rational ;  hence  they 
were  called  cclcflics ,  and  their  prescriptions  medicina  ecleflica. 

ECLIPSE,  in  allronomy,  the  deprivation  of  the  light  of  the 
fun,  or  of  fome  heavenly  body,  by  the  interpofition  of  another 
heavenly  body  between  our  fight  and  it.  See  Astronomy. 

ECLIPTA,  in  botany  ;  a  genus  of  the  polygamia  fuperfliia 
order,  belonging  to  the  fyngenefia  clafs  of  plants.  The  re¬ 
ceptacle  is  chaffy  ;  there  is  no  pappus,  and  the  corollulae  of  the 
diilc  are  quadrifid. 

ECLIPTIC,  in  aftronomv,  a  great  circle  of  the  Sphere, 
fuppofed  to  be  drawn  through  the  middle  of  the  zodiac,  mak¬ 
ing  an  angle  with  the  equinoctial  of  about  230  30',  which  is  the 
fun’s  greateft  declination  ;  or,  more  ftrictly  fpeaking,  it  is  that 
path  or  way  among  the  fixed  liars,  that  the  earth  appears  to 
defcribe  to  an  eye  placed  in  the  fun.  See  Astronomy.  Some 
call  it  via  So/is ,  “  the  way  of  the  fun  ;”  becaufe  the  fun  in  his 
apparent  annual  motion  never  deviates  from  it,  as  all  the  other 
planets  do  more  or  lefs. 

Ecliptic,  in  geography,  a  great  circle  on  the  terreftrial 
globe,  not  only  anfwering  to,  but  falling  within,  the  plane  of 
theceleftial  ecliptic.  See  Geography. 

ECLOGUE,  in  poetry,  a  kind  of  paftoral  compofition, 
wherein  fhepherds  are  introduced  converiing  together.  The 
word  is  formed  from  the  Greek  exXov*i,  choice  ;  fo  that,  according 
to  the  etymology,  eclogue  fhould  be  no  more  than  a  feledl  or 
choice  piece  ;  but  cuftom  has  determined  it  to  a  farther  figni- 
fication,  viz.  a  little  elegant  compofition  in  a  fimple  natural 
flyle  and  manner.  Idyllion  and  eclogue,  in  their  primary'  in¬ 
tention,  are  the  fame  thing  :  thus,  the  idyllia,  si hxxia,  of 
Theocritus,  are  pieces  written  perfectly  in  the  fame  vein  -with 
the  eclogee  of  V  irgil.  But  cuftom  has  made  a  difference  between 
them,  and  appropriated  the  name  eclogue  to  pieces  wherein 
fhepherds  are  introduced  fpeaking  ;  idyllion,  to  thofe  written 
like  the  eclogue,  in  a  fimple  natural  flyle,  but  without  any 
fhepherds  in  them. 

ECLUSE,  a  fmall  but  ftrong  town  of  the  Dutch  Low 
Countries,  in  Flanders,  with  a  good  harbour  and  fluices.  The 
Englifh  befieged  it  in  vain  in  1405,  and  the  people  of  Bruges 
in  1436.  But  the  Dutch,  commanded  by  Count  Maurice  of 
Naffau,  took  it  in  164,4.  ^  1S  defended  by  fcveral  forts,  and 

flands  near  the  fea.  *E.  long.  3.  10.  N.  lat.  30.  25. 

ECPHRACTICS,  in  medicine,  remedies  which  are  fup¬ 
pofed  to  attenuate  and  remove  obftruftions.  See  Attenu- 
ants,  and  Deobstruents. 

ECSTATIC  I,  F>waT»>coi,  fiom  /  am  entranced,  in  an¬ 

tiquity,  a  kind  of  diviners  who  were  call  into  trances  or  eeffa- 
cies,  in  which  they  lay  like  dead  men,  or  afleep,  deprived 
of  all  fenfe  and  motion  ;  but,  after  fome  time,  returning  to 
themfelves,  gave  ftrange  relations  of  what  they  had  feen  and 
heard. 

ECTHESI3,  in  church-hiftory,  a  confeQion  of  faith,  in 
the  form  of  an  edict,  publifhed  in  the  year  639,  by  the  emperor 
Eleraclius,  with  a  view  to  pacify  the  troubles  occafioned  by  the 
Eutychian  herefy  in  the  eaftern  church.  However,  the  fame 
prince  revoked  it,  on  being  informed  that  pope  Severinus  had 
condemned  it,  as  favouring  the  Monothelites  ;  declaring  at  the 
fame  time,  that  Sergius,  patriarch  of  Conftantinople,  was  the 
author  of  it. 

ECTHLIPSIS,  among  Latin  grammarians,  a  figure  of 
profody  whereby  the  m  at  the  end  of  a  word,  when  the  follow¬ 
ing  word  begins  with  a  vowel,  is  elided,  or  cut  offj  together 
with  the  vowel  preceding  it,  for  the  fake  of  the  meai’ure  of  the 
verfe  .  thus  they  read  mult ’  ille,  for  multum  ille. 

ECTROPIUM,  in  furgery,  is  when  the  eye-lids  are  invert- 
Vol.  III. 


ed,  or  retraced,  fo  that  they  fliow  their  internal  or  red  furface, 
and  cannot  fufnciently  cover  the  eve. 

ECTYLO TICS,  in  furgery,  remedies  proper  for  con- 
fuming  callous  tumours  or  excrefcences. 

'  ECU,  or  Escu,  a  French  crown  ;  for  the  value  of  which, 
fee  Money. 

ED  DA,  in  antiquities,  is  a  fyftem  of  the  ancient  Icelandic 
or  Runic  mythology,  containing  many  curious  particulars  of 
the  theology,  philbidphy,  and  manners  of  the  northern  na¬ 
tions  of  Europe  ;  or  of  the  Scandinavians,  who  had  migrated 
from  Alia,  and  from  whom  our  Saxon  anceftors  were  defeended. 
Mr.  Mallet  apprehends  that  it  was  originally  compiled,  foon 
after  the  Pagan  religion  was  aboliftied,  as  a  courfe  of  poetical 
letlures,  for  the  ufeof  fuch  young  Icelanders  as  devoted  them¬ 
felves  to  the  profeffion  of  a  feald  or  poet.  ,  It  coniifts  of  two 
principal  parts  ;  the  jhrjl  containing  a  brief  fyftem  of  mytho¬ 
logy,  properly  called  the  Edda  ;  and  the  fecond  being  a  kind 
of  art  of  poetry,  and  called  fealda  or  poetics.  The  moll  ancient 
Edda  was  compiled  by  Soemund  Sigruffon,  furnamed  the 
Learned,  who  was  born  in  Iceland  about  the  year  1057.  This 
was  abridged,  and  rendered  more  eafy  and  intelligible  about  120 
years  afterwards,  by  Snorro  Sturlefon,  who  was  fupreme  judge 
of  Iceland  in  the  years  1213  and  1222  ;  and  it  was  publilhed  in 
the  form  of  a  dialogue.  He  added  alfo  the  fecond  part  in  the 
form  of  a  dialogue,  being  a  detail  of  different  events  tranfa&ed 
among  the  divinities.  The  only  three  pieces  that  are  known 
to  remain  of  the  more  ancient  Edda  of  Soemund,  are  the  Vo- 
lufpa,  the  Havamaal,  and  the  Runic  chapter. 

EDDISH,  or  Eadish,  the  latter  pafture  or  grafs  that 
comes  after  mowing  or  reaping  ;  othervvife  called  cagrafs  or 
earjh,  and  etch. 

EDDOES,  or  Eoders,  in  botany;  the  American  name  of 
the  Arum  efculenium. 

EDDY  (Saxon),  of  ed  “  backward,”  and  ea  “  water,” 
among  Teamen,  is  where  the  water  runs  back  contrary  to  the 
tide  ;  or  that  which  hinders  the  free  paffage  of  the  ftream,  and 
fo  caufes  it  to  return  again.  That  eddy  water  which  falls  back, 
as  it  were,  on  the  rudder  of  a  fhip  under  fail,  the  feamen  call 
the  dead  water. 

EddyTT/WIs  that  which  returns  or  is  beat  back  from  a  fail, 
mountain,  or  any  thing  that  may  hinder  its  paffage. 

EDELINCK  (Gerard),  a  famous  engraver,  born  at  Ant¬ 
werp,  where  he  was  iuftrwfted  in  drawing  and  engraving.  He 
fettled  at  Paris,  in  the  reign  of  Louis  XIV.  who  made  him 
his  engraver  in  ordinary.  Edelinck  was  alfo  counfellor  in  the 
Royal  Academy  of  Painting.  His  works  are  particularly  ef- 
teemed  for  the  neatnefs  of  the  engraving,  their  brilliant  call, 
and  the  prodigious  eafe  apparent  in  the  execution  ;  and  to  this 
is  owing  the  great  number  of  plates  we  have  of  his  ;  among 
which  are  excellent  portraits  of  a  great  number  of  illuftrious 
men  of  his  time.  Among  the  mod  admired  of  his  prints,  the 
following  may  be  fpecified  as  holding  the  chief  place  :  1.  A 

Battle  between  four  Horfemen,  with  three  figures  lying  (lain 
upon  the  ground,  from  Leonardo  da  Vinci.  2.  A  holy  Family, 
with  Elizabeth,  St.  John,  and  two  Angels,  from  the  famous 
picture  of  Raphael  in  the  king  of  France’s  colleclion.  The 
firft  imprefiions  are  before  the  arms  of  M.  Colbert  were  added 
at  the  bottom  of  the  plate  ;  the  fecond  are  with  the  arms  ;  and 
in  the  third  the  arms  are  taken  out,  but  the  place  where  they 
had  been  inferted  is  very  perceptible.  3.  Mary  Magdalen  be¬ 
wailing  her  fins,  and  trampling  upon  the  riches  of  the  world, 
from  JLe  Brun.  The  firft  imprefiions  are  without  the  narrow 
border  which  furrounds  the  print.  4.  Alexander  entering  into 
the  Tent  of  Darius,  a  large  print  on  two  plates,  from  Le  Brun. 
This  engraving  belongs  to  the  three  battles,  and  triumphal 
entry  of  Alexander  into  Babylon,  by  Girard  Audran,  and 
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completes  the  fet.  The  firft  impreffions  have  the  name  of 
Goyton  the  printer  at  the  bottom.  5.  Alexander  entering  ;nto 
the  Tent  of  Darius  (finifhed  by  P.  Drevet),  from  Peter  Mig- 
nard.  Edelinck  died  in  1707,  in  an  advanced  age,  at  the 
Hotel  Royal  at  the  Gobelins,  where  he  had  an  apartment. 
He  had  a  brother  named  John,  who  was  a  fkilful  engraver,  but 
died  young. 

EDGINGS,  in  gardening,  the  feries  of  frnall  but  durable 
plants,  fet  round  the  edges  or  borders  of  flower-beds,  &c. 
The  belt  and  moil  durable  of  all  plants  for  this  ufe,  is  box  ; 
which,  if  well  planted,  and  rightly  managed,  will  continue  in 
ffrength  and  beauty  for  many  years.  The  feafons  for  planting 
this,  are  the  autumn,  and  very  early  in  the  fpring  :  and  the 
bell:  fpecies  for  this  purpofe  is  the  dwarf  Dutch  box. 

EDHIL1NG,  Edhilingus,  an  ancient  appellation  of  the 
nobility  among  the  Anglo-Saxons.  The  Saxon  nation,  fays 
Nathara  (Hid.  lib.  iv. )  is  divided  into  three  orders  or  claffes  of 
people  ;  the  edhilingi,  the  frUingi,  and  the  lazzi ;  which  lig- 
nify  the  nobility,  the  freemen,  and  the  vaffals  or  flaves.  In- 
ffead  of  edhi!i?ig,  we  fometimes  meet  with  athellng,  or  atheling  ; 
which  appellation  was  likewife  given  to  the  king’s  fon,  and  the 
prefumptive  heir  of  the  crown.  See  Atheling. 

EDICT,  in  matters  of  policy,  an  order  or  inftrument,  fign- 
ed  and  fealed  by  a  prince,  to  ferve  as  a  law  to  his  fubje&s. 
We  find  frequent  mention  of  the  edidts  of  the  prastor,  the  or¬ 
dinances  of  that  officer  in  the  Roman  law.  In  the  former 
Trench  law,  the  edidts  were  of  feveral  kinds :  fome  importing 
new  laws  or  regulations  ;  others,  the  erection  of  new  offices  ; 
eftabliffiments  of  duties,  rents,  See.  ;  and  fometimes  articles  of 
pacification.  In  defpotic  countries  an  edidt  is  much  the  fame 
as  a  proclamation  is  with  us :  but  with  this  difference,  that  the 
former  has  the  authority  of  a  law  in  itfelf,  from  the  power 
which  iffues  it  ;  whereas  the  latter  is  only  the  declaration  of 
a  law,  and  has  no  power  in  itfelf. 

EDILE,  or  ^Edile.  See  jEdi le . 

EDINBURGH,  the  capital  of  Scotland,  fituated  in  a 
county  of  the  fame  name,  on  three  hills,  or  ridges,  which  run 
from  E.  to  W.  in  a  diredtion  almoft  parallel.  On  the  middle 
ridge,  which  is  narrow  and  iteep.  Hands  the  Old  Town.  The 
North  Town  is  feated  on  an  elevated  plain,  gently  Hoping  on 
every  fide  ;  and  the  S.  part  of  the  city  Hands  alfo  on  a  fimiiar 
Hoping  eminence.  The  fituation  of  the  Old  Town  is  very 
peculiar  and  ltriking.  A  fine  fireet,  a  mile  in  length,  and  ge¬ 
nerally  90  feet  broad,  extends  from  the  caflle  on  the  W.  fum- 
mit  of  the  hill,  to  Holyrood  Houfe.  It  is  called  the  high 
ffreet.  On  each  fide  of  this  Heep  hill,  the  houfes  form  narrow 
lanes,  which  are  called  clofes,  and  extend  N.  and  S.  Many 
of  them  are  very  lofty,  but  fo  crowded,  and  as  it  were  piled 
upon  each  other,  that  they  are  far  from  being  diffinguiffied 
either  for  elegance  or  cleanlinefs.  The  form  of  the  Old  Town 
refembles  that  of  a  turtle  ;  the  caffle  being  the  head  ;  the  high 
ftreet,  the  ridge  of  the  back  ;  the  clofes,  the  {helving  fides  j 
and  Holyrood  Houfe,  the  tail.  On  each  fide  of  this  hill  was 
once  a  lake.  The  S.  valley,  drained  of  its  waters,  is  occupied 
by  Cowgate-ffreet.  The  N.  valley  is  alfo  drained  ;  but  a  dif- 
agreeable  morals  remains,  which  is  Hill  called  the  N.  Loch. 
The  ancient  cattle  (the  origin  of  which  no  hifiorian  can  trace) 
is  feated  on  a  high,  craggy,  and  precipitous  rock,  with  a  draw¬ 
bridge  on  the  only  fide  that  is  acceffible.  In  former  times, 
therefore,  it  was  deemed  impregnable.  The  vifitors  to  this 
caffle  are  here  (hewn  the  apartment  in  which  was  born  James 
VI.  of  Scotland,  afterwards  James  I.  of  England.  On  the  S. 


fide  of  the  High-ffreet  is  the  ancient  church  of  St.  Giles,  a  fine 
Gothic  ffrudture,  which  has  four  churches  under  its  roof. 
Near  this  is  the  building  in  which  the  Scotch  parliaments  were 
ufually  convened.  It  is  now  occupied  by  the  courts  of  jultice  ; 
and  its  magnificent  lofty  hall  merits  particular  attention.  The 
palace  of  Holyrood  Houfe  forms  a  grand  quadrangle,  with  a 
court  in  the  centre  furrounded  by  piazzas.  The  N.  vV.  towers 
were  built  by  James  V.  and  the  whole  was  completed  in  the 
reign  of  Charles  II.  A  fpacious  gallery  here  is  hung  with  ths 
pictures  of  111  monarchs,  from  Fergus  I.  to  James  VI.  the 
greateff  part  of  them  imaginary.  In  the  N.  W.  tower  is  ffiown 
the  chamber  where  Queen  Mary  fat  at  fupper,  when  Rizzio 
was  dragged  from  her  fide  and  murdered,  and  the  private  Hair- 
cafe  by  which  Ruthven  entered  with  the  affuffins,  to  perpetrate 
the  ruthlefs  deed.  Adjoining  are  the  magnificent  ruins  of  ait 
abbey,  founded  by  David  I.  in  1 128,  and  converted  by  Charles 
II.  into  a  royal  chapel.  The  communication  between  the  N. 
and  S.  parts  of  Edinburgh  is  by  two  noble  bridges  •  the  N.  one 
built  iu  1763,  and  the  S.  in  1785.  The  N  Town  has  many 
new  fquares  and  ffreets,  adorned  with  uniform  and  elegant 
houfes.  The  buildings  of  the  S.  Town  are  likewife  elegant 
and  extenfive,  though  not  equal  to  thofe  of  the  N.  But,  ira 
this  part,  the  New  College  will  foon  form  a  very  ffriking  ob¬ 
ject.  It  was  begun  in  1789,  on  the  elegant,  plan  of  the  late 
Mr.  Robert  Adam.  The  moff  liberal  fubferrptions  from  per-* 
fons  of  all  ranks,  and  even  from  the  E.  Indies,,  have  been  pro¬ 
cured  for  this  important  work.  Of  the  univerfity  of  Edinburgh 
it  will  be  fufficient  to  obferve,  that  it  is  celebrated  in  all  quarters 
of  the  world  ;  and  its  medical  fchool,  in  particular,  is  entitled 
to  the  firff  rank.  Of  the  other  buildings  in  Edinburgh,  a  few- 
only  can  be  mentioned  ;  namely,  the  Royal  Exchange,  built 
in  1753  ;  the  Regiffer  Office  ;  the  Phyficians  Hall ;  Hcriot’s- 
Hofpital,  a  beautiful  Gothic  Hrudfure,  founded  iu  1628,  for 
the  education  of  140  poor  boys  ;  Watfon’s  Hofpital,  for  the- 
fupport  of  the  fons  of  decayed  merchants  ;  two  hofpitals  for 
girls  ;  three  charity  work-houfes  an  alms-haufe  ;  an  hofpital' 
for  orphans  ;  a  Royal  Infirmary,  incorporated  by  charter  ia 
1736  ;  and  the  public  difpenfary.  The  churches,  both  pref- 
byterian  and  epifcopal,  and  other  places  of  worship,  of  various 
denominations,  are  numerous.  The  public  places  of  amufement 
are,  the  Affembly  Rooms,  the  Conceit  Hall,  the  Hall  for  the 
Royal  Archers,  the  Theatre  Royal,  and  the  Equeffrian  Circus. 
Edinburgh,  with  its  dependences,  is  fifppofed  to  contain 
200,000  inhabitants.  It  is  fupplied  with  water,  conveyed 
in  caff-iron  pipes,  from  Comifton,  four  miles  to  the  IV*.  It  is 
governed  by  a  lord  provoft,  four  bailies,  and  a  common  coun¬ 
cil,  and  fends  one  member  to  parliament.  It  is  two  miles  S. 
of  Leith,  34.  W.  N.  W.  of  Berwick  upon  Tweed,  and  389 
N.  by  W.  of  London.  Lon.  3..  7.  W.  Lat.  35.  58.  N.  See 
Leith. 

EDITOR,  a  perfon  of  learning,  who  corredls  and  has  the 
care  of  an  impreffion  of  any  literary  work,  whether  of  an  an¬ 
cient  or  modern  author.  Erafmus  was  a  great  editor  ;  the 
Louvain  doctors,  Scaliger,  biffiop  Walton,  Mr.  Hearne,  Mr. 
Ruddiman,  &c.  were  likewife  famous  editors. 

EDOM,  or  Esau,  the  fon  of  Ifaac  and  brother  of  Jacob. 
The  name  of  Edom,  which  fignifies  red,  was  given  him,  either 
becaufe  he  fold  his  birth-right  to  Jacob  for  a  mefs  of  red  pot¬ 
tage,  or  by  reafon  of  the  colour  of  his  hair  and  complexion. 
Idumea  derives  its  name  from  Edom,  and  it  often  called  is 
feripture  the  land  of  Edom. 
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EDUCATION; 


THTAT  feries  of  means  by  whiclv  the  human  underftand- 
ing  is  gradually  enlightened,  and  the  difpofitions  of  the 
human  heart  are  formed  and  called  forth  between  earlieft  in¬ 
fancy  and  the  period  when  we  confidcr  ourfelves  as  qualified  to 
take  a  part  in  active  life. 

This  comprehends  the  circum  (lances  of  the  child  in  regard 
to  local  fituation,  and  the  manner  in  which  the  neceffaries  and 
conveniences  of  life  are  fupplied  to  him ;  the  degree  of  care 
and  tendernefs  with  which  he  is  nurfed  in  infancy  ;  the  exam¬ 
ples  fet  before  him  by  parents,  preceptors,  and  companions  ; 
the  degree  of  reilraint  or  licentioufnefs  to  which  he  is  accuf- 
tomed  ;  the  various  bodily  exercifes,  languages,  arts,  and  fci- 
enccs,  which  are  taught  him,  and  the  method  and  order  in 
which  they  are  communicated ;  and  the  moral  and  religious 
principles  to  be  inftilled  into  his  mind. 

In  different  periods  of  foeiety,  in-  different  climates,  and 
under  different  forms  of  government,  various  inftitutions  have 
naturally  prevailed  in  the  education  of  youth ;  and  even  in 
every  different  family,  the  children  are  educated  in  a  different 
manner,  according  to  the  differences  in  the  fituation,  difpofi¬ 
tions,  and  abilities,  of  the  parents.  The  education  of  youth 
being  an  objeft  of  the  highell  importance,  has  not  only  en¬ 
gaged  the  anxious  care  of  parents,  but  has  likewife  often  at¬ 
tracted  the  notice  of  legillators  and  philofophers.  Among 
the  latter  we  recognife  the  names  of  fome  of  the  moft  illuftri- 
ous.  Our  fublime  poet  Milton  wrote  a  treatife  on  education, 
as  did  the  great  Mr.  Locke,  and  fome  others.  But  that  which 
profeffes  moft  immediately  to  follow  nature ,  and  to  which 
therefore,  notwithftanding  the  many  Angularities  of  opinion  for 
which  it  is  remarkable,  we  cannot  but  give  a  preference,  is  the 
Treatife  on  Education,  by  Rouffeau,  well  known  under  the 
Englilh  title  ofEmilius,  from  which  we  propofe  to  draw  much 
of  the  matter  of  the  prefent  treatife.  It  cannot  but  be  owned 
indeed,  that  the  fubjeCf  has  been  greatly  advanced  by  many 
modern  authors,  and  of  thefe  we  mean  alfo  to  avail  ourfelves 
wherever  their  remarks  may  feem  more  to  our  purpofe. 

All  that  man  is  not  poffelfed  of  at  his  birth,  and  which  he  re¬ 
quires  when  grown  up,  is  beftowed  on  him  by  education.  This 
education  we  receive  from  nature,  from  men,  or  from  circum- 
ftances.  The  conftitutional  exertion  of  our  organs  and  facul¬ 
ties  is  the  education  of  nature  :  the  ufes  we  are  taught  to  make 
of  that  exertion,  conftitute  the  education  given  us  by  men  ;  and 
in  the  acquifitions  made  by  our  own  experience,  on  the  ob¬ 
jects  that  furround  us,  confifts  our  education  from  circumjlances. 
We  are  formed,  therefore,  by  three  kinds  of  mafters.  The 
pupil,  in  whom  the  effeCts  of  their  different  leffons  are  con¬ 
tradictory,  is  badly  educated,  and  can  never  be  confident  with 
himfelf.  He  in  whom  they  are  perfectly  confonant,  and  always 
tend  to  the  fame  point,  hath  only  attained  the  end  of  a  com¬ 
plete  education.  His  life  and  aCtions  demonftrate  this,  and 
that  he  alone  is  well  brought  up. 

Of  thefe  three  different  kinds  of  education,  that  of  nature 
depends  not  on  ourfelves ;  and  but  in  a  certain  degree  that  of 
circumftances.  The  third,  which  belongs  to  men,  is  that  only 
we  have  in  our  power.  And  even  of  this  we  are  mafters  only 
in  imagination  ;  for  who  can  flatter  himfelf,  he  will  be  able 
entirely  to  govern  the  difcourfs  and  aCtions  of  thofe  who  are 
about  a  child  ?  No  fooner,  then,  doth  education  become  an 
art,  or  profeffion,  than  it  is  almoft  impoffible  it  ffiould  fucceed, 


as  the  concurrent  circumftances  neeeffary  to  its  fuccefs  are  not 
to  be  depended  on.  All  that  can  be  done,  with  our  utmoft 
folicitude,  is  to  approach  as  near  as  pofii'ole  the  end  we  aim  at, 
attributing  it  to  good  fortune  if  it  be  attained. 

If  it  be  alked,  what  is  this  end  ?  It  may  be  anfwered,  that 
of  nature ,  which  has  been  already  proved.  For,  lince  the 
concurrence  of  three  kinds  of  education  is  neeeffary  to  its  per¬ 
fection,  it  is  by  that  one  which  is  entirely  independent  of  us, 
we  muft  regulate  the  two  others. 

According  to  the  order  of  foeiety,  in  which  the  refpeCtive 
places  of  individuals  are  fixed,  every  one  ought  to  be  educated 
for  that  which  he  is  to  fill.  A  man  formed  for  one  place,  if  ta¬ 
ken  out  of  it,  would  be  fit  for  no  other,  and  confeauendy  good 
for  nothing.  In  this  ftate,  education  is  ufeful  only  as  fortune 
feconds  the  intentions  of  patents  ;  in  every  other  cafe  it  would 
be  hurtful  to  the  pupil,  were  it  only  on  account  of  the  preju¬ 
dices  it  might  inftil.  In  Egypt,  where  the  fon  was  obliged  to 
follow  the  occupation  or  profeffion  of  his  father,  education  had 
at  leaft  a  determinate  end  ;  but  among  us,  where  rank  and  pro¬ 
feffion  ate  only  permanent,  and  perfons  continually  changing, 
a  father  would  not  know  whether,  in  bringing  up  his  child  to 
his  own  profeffion,  he  might  be  doing  him  good  or  ill. 

According  to  the  order  of  nature,  all  men  being  equal,  their 
common  vocation  is  the  profeffion  of  humanity  ;  and  whoever 
is  well  educated  to  difeharge  the  duties  of  a  man,  cannot  be 
badly  prepared  to  fill  up  any  of  thofe  offices  that  have  a  rela¬ 
tion  to  him.  It  matters  little  to  us,  whether  the  pupil  be  de- 
figned  for  the  army,  the  bar,  or  the  pulpit.  Nature  has  def- 
tined  us  to  the  offices  of  human  life,  antecedent  to  the  defti-- 
nation  of  our  parents  concerning  the  part  we  are  to  adl  in  fo- 
ciety.  To  live  is  the  profeffion  we  would  teach  him.  When 
we  have  done  with  him,  it  is  true,  he  will  be  neither  a  lawyer, 
a  foldier,  nor  a  divine.  Let  him  firft  be  a  man  ;  he  will  on  oc- 
cafion  as  foon  become  any  thing  elfe,  that  a  man  ought  to  be, 
as  any  other  perfon  whatever.  Fortune  may  remove  him  from 
one  rank  to  another,  as  fire  pleafes,  he  will  be  always  found  in 
his  place. 

Our  chief  ftudy  is  that  of  human  life ;  the  good  and  evil  of 
which  he  that  is  beft  able  to  fupport,  is  the  beft  educated  ; 
and  hence  it  follows  that  true  education  confifts  lefs  in  precept 
than  aftion.  We  begin  to  inftrudt  ourfelves  as  we  begin  to  live  ; 
our  education  commencing  with  our  being,  and  our  firft  pre-- 
ceptor  the  nurfe.  Thus  the  word  education  had,  among  the 
ancients,  a  different  fignification  to  that  which  is  now  given  it ; . 
being  ufed  to  exprefs  fimply  nutriment.  Educit  objletrix,  fays  • 
Varro,  educat  nutrix ,  infiituit  paidagogus,  docct  magijler.  Ac¬ 
cording  to  this  diftinflion,  education,  inftitution,  and  inftruc- 
tion  are  three  things  as  different,  as  the  nurfe,  the  preceptor, 
and  the  mailer.  But  thefe  difticdlions  not  being  well  under- 
ilood,  a  child,  in  order  to  be  well  conducted,  ihould  follow 
but  one  guide. 

We  muft'  therefore  generalize  our  views,  and  confider  our 
pupil  as  man  in  the  ahjlracl ;  as  expofed  to  all  the  various  acci¬ 
dents  of  human  life.  If  men  were  born  infeparahly  actached 
to  the  foil  of  one  country,  if  one  feafon  lafted  the  whole  year, 
if  individuals  were  incapable  of  changing  their  fituation  in  liFe, 
the  cuftoms  already  eilablilhed  would  be  in  tome  refpedls  com¬ 
mendable  ;  a  child  brought  up  to,  and  never  removed  from  one 
certain  ftation,  would  not  be  expofed  to  the  inconveniences  of 
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another.  But,  confidering  the  inftability  of  human  affairs,  bached,  crooked-legged,  lame,  rickety,  and  deformed  perfon® 
with  that  reftlefs  and  buftiing  fpirit  of  the  age  which  turns  of  every  kind.  Left  their  bodies  fhould  not  grow  diftorted 
everything  upfide  down,  in  every  new  generation;  can  any  from  their  being  at  liberty  to  move  freely,  we  are  always  in 
method  of  education  be  more  abfurd  than  that  of  bringing  up  hafte  to  diftort  them  effedtunlly  by  putting  them  into  a  prefs. 
a  child,  as  if  he  were  never  to  fetfliis  foot  out  of  the  nurfery,  We  voluntarily  deprive  them  of  the  ufe  of  their  limbs,  for  fear 
or  was  to  be  perpetually  furrounded  by  attendants  ?  If  the  they  fhould  by  accident  hurt  or  maim  themfelves.  May  not 
helplefs  creature  makes  but  one  flip  on  the  ground,  or  defcends  fuch  cruel  reftraint  have  an  effect  upon  their  difpofition  alfo, 


one  ftep  .  of  the  flairs,  he  is  infallibly  ruined.  It  is  not 
enough  to  teach  him  to  hear  pain,  he  fhould  be  inured  to  the 
J'enfe.  of  it. 

7 In  general,  little  more  is  thought  of  in  the  education  of  a 
child  than  to  preferve  his  being  :  this  is  not  enough  :  he  ought 
to  learn  how  to  preferve  himfelf  when  he  is  grown  up  to  man¬ 
hood  ;  to  fupport  the  fhocks  of  fortune,  to  bear  riches  or  po¬ 
verty,  and  to  live,  if  occafion  require,  either  amidft  mountains 
of  ice  in  Greenland,  or  on  the  burning  rocks  of  Malta.  You 
may  take  what  precaution  you  will  to  preferve  his  life  ;  he  mult 
inevitably  die  ;  and  though  his  death  may  not  be  juftly  char¬ 
ged  to  your  folicitude,  your  pains  will.be  in  a  great  meafure 
thrown  away.  It  is  lefs  needful  to  preferve  your  child  from 
death  than  to  teach  him  how  to  live.  To  live  is  not  merely 
to  breathe  ;  it  is  to  adt,  to  make  a  proper  ufe  of  our  organs, 
our  fenfes,  our  faculties,  and  of  all  thofe  parts  of  the  human 
frame  which  contribute  to  the  confcioufnefs  of  our  exiftence. 
The  man  who  has  lived  moft,  is  not  he  who  hath  furvived  the 
greateft  number  of  years,  but  he  who  has  experienced  mojl  of 
life.  A  man  may  be  buried  at  an  hundred  years  of  age,  who 
died  in  his  cradle.  Such  a  one  would  have  been  a  gainer  by 
dying  young,  at  lead  if  he  had  lived,  in  our  fcnfe  of  the  word, 
till  the  time  of  his  deceafe. 

All  our  wifdom  conlifts  in  fervile  prejudice  ;  all  our  cuftoms 
are  nothing  but  fubjedfion,  confinement,  and  reftraint.  Civi- 
lifed  man  is  born,  lives,  and  dies  in  flavery :  at  his  birth  he  is 
bound  up  in  fwaddling-cloths,  and  at  his  death  nailed  down  in 
his  ccfiin.  As  long  as  he  wears  the  appearance  of  the  human 
form,  he  is  confined  by  our  inftitutions.  It  is  faid  fome  mid¬ 
wives  pretend,  in  moulding  the  heads  of  new  horn  infants,  to 
give  them  a  more  proper  form  ;  and  their  preteniions  are  ad¬ 
mitted.  Strange  infatuation  !  Our  heads  are  very  ill  conftrudt- 
ed  by  the  author  of  our  being  ;  we  are  therefore  to  have  them 
new-modelled  on  the  outiide  by  the  midwives,  and  within  by 
the  philofophers !  4 

Sect.  I.  Of  the  Management  of  Children  in  Infancy . 

“  With  us,”  fays  M.  Buffon,  “  an  infant  no  looner  leaves 
the Womb  of  its  mother,  and  has  hardly  enjoyed  the  liberty  of 
moving  and  ftretebing  its  limbs,  than  it  is  clapped  again  into 
confinement.  It  is  fwathed,  its  head  fixed,  its  legs  ftretched 
out  at  full  length,  and  its  arms  placed  ftraight  down  by  the  fide 
of  its  body.  In  this  manner  it  is  bound  tight  with  cloths  and 
bandages,  fo  that  it  cannot  ftir  a  limb  ;  indeed  it  is  fortunate  if 
the  poor  thing  be  not  fo  muffled  up  as  to  be  unable  to  breathe  ; 
or,  if  fo  much  precaution  be  taken  as  to  lay  it  on  its  fide,  in 
order  that  the  fluid  excretions  voided  at  the  mouth  tnay  de- 
feend  of  themfelves  ;  for  the  helplefs  infant  is  not  at  liberty  to 
turn  its  head  to  facilitate  their  difeharge.” 

Hence  the  impulfive  force  of  thofe  internal  parts  of  the  body 
difpofed  to  increafe,  finds  an  unfurmountable  obftacle  to  the 
movements  required  to  accelerate  their  growth.  The  infant  is 
continually  making  fvuitlels  efforts,  which  wafte  its  powers  or 
retard  their  progrefs.  More  compreffed,  more  confined,  and 
lefs  at  eafe  in  its  fwaddling-cloths  than  in  its  mother’s  womb, 
it  is  not  eafy  to  conceive  what  it  has  gained  by  its  birth .  In 
countries  where  no  fuch  extravagant  precautions  are  taken,  the 
people  are  tall,  robuft,  and  well-proportioned.  On  the  con¬ 
trary,  thofe  where  infants  are  thus  treated,  fwarm  with  hunch- 


as  well  as  their  temperament  ?  Their  firft  fenfations  are 
thofe  of  uneafinefs  and  pain  ;  they  find  an  obftacle  oppofed 
to  every  motion  they  are  inclined  to  ;  more  unhappy  than 
a  criminal  in  chains,  they  are  continually  making  vain  efforts, 
till  their  patience  is  exhaufted,  and  they  vent  their  anxiety 
in  cries. 

Whence  comes  this  irrational,  this  unnatural  cuftom  ?  Ever 
fince  mothers  have  taken  upon  them  to  defpife  their  principal 
obligation,  and  give  up  the  nurfing  of  their  own  children,  it 
has  been  neceffary  to  commit  them  to  the  care  of  women  hired 
for  thatpurpofe  ;  who,  thus  become  the  temporary  mothers  of 
children  in  whofe  favour  nature  is  filent,  have  ftudied  only  to 
fave  themfelves  trouble.  An  infant  whofe  arms  and  legs  are  at 
liberty,  muft  be  continually  watched  ;  but  when  it  is  fall 
bound,  it  may  be  thrown  into  any  corner,  without  troubling 
yourfelf  about  its  cries.  Provided  there  are  no  other  proofs 
of  the  nurfe’s  negligence,  if  the  child  break  not  a  leg  or  an 
arm,  what  fignifies  it  to  her  whether  it  die,  or  remain  a  cripple 
the  reft  of  its  life  ?  Its  limbs  are  preferved  at  the  expence  of 
its  whole  body,  and  whatever  may  happen,  the  nurfe  is  ex- 
cufed. 

Do  thofe  polite  mothers,  who,  unnaturally  difengaged  from 
the  trouble  of  fuckling  their  children,  indulge  themfelves  in  the 
amufements  of  the  town,  know  the  treatment  their  harmlefs 
infants  may,  at  the  fame  time,  receive  in  the  country  ?  How 
often  i3  the  little  innocent,  when  its  nurfe  is  in  the  lead;  hurry, 
hung  up  on  a  peg,  like  a  bundle  of  clouts,  there  to  remain  cru¬ 
cified,  till  other  bufinefs  be  leifurely  difpatched  ?  It  is  pretended 
that  children  unfwathed  would  be  fubjedt  to  various  accidents 
from  their  reftleffnefs,  deftrudtive  to  the  perfect  conformation 
of  their  limbs.  This  is  one  of  the  futile  arguments  of  our 
falfe  reafoning,  and  which  has  never  been  confirmed  by  expe¬ 
rience.  To  the  honour  of  modern  times,  however,  this  abfurd 
and  cruel  treatment  of  the  infant  part  of  our  fpecies  is  daily 
getting  into  difufe  ;  and  we  fhall  therefore  dwell  on  the  fubjedt 
no  farther.  An  error  of  an  eppofite  nature  indeed  it  is  highly 
neceffary  we  fhould  notice. 

The  obvious  paths  of  nature  are  forfaken,  though  in  a  dif¬ 
ferent  manner,  when,  inftead  of  negledh’ng  the  duties  of  a  mo¬ 
ther,  a  woman  carries  them  to  excefs  :  when  fhe  makes  an 
idol  of  her  child  ;  increafes  its  weaknefs,  by  preventing  its 
fenfe  of  it  ;  and,  as  if  fhe  could  emancipate  him  from  the  laws 
of  nature,  prevents  every  approach  of  pain  or  diftrefs ;  without 
thinking,  that,  for  the  fake  of  preferving  him  at  prefent  from 
a  few  trifling  inconveniences,  flie  is  accumulating  on  his  head 
a  diftant  load  of  anxieties  and  misfortunes  ;  without  thinking 
that  it  is  a  barbarous  caution  to  enervate  and  indulge  the  child 
at  the  expence  of  the  man.  Theti- ,  fays  the  fable,  in  order  to 
render  her  fon  invulnerable,  plunged  him  into  the  waters  of 
Styx.  This  is  an  exprefiive  and  beautiful  allegory.  The  cruel 
mothers  I  am  fpeaking  of  adt  diredtly  contrary  :  By  plunging 
their  children  in  foftnefs  and  effeminacy,  they  render  them  more 
tender  and  vulnerable  ;  they  lay  open,  as  it  were,  their  nerves 
to  every  fpecies  of  afflicting  fenfations,  to  which  they  will  cer¬ 
tainly  fall  a  prey  as  they  grow  up. 

Obferve  nature,  and  follow  the  track  fire  has  delineated. 
She  continually  exercifes  her  children,  and  fortifies  their  con- 
flitution  by  experiments  of  every  kind  ;  inuring  them  betimes 
to  grief  and  pain.  In  cutting  their  teeth  they  experience  the 
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tever  ;  griping  colics  throw  them  into  convulfions  ;  the  hoop¬ 
ing-cough  fufibcates,  and  worms  torment  them  ;  furfeits  cor¬ 
rupt  their  blood,  arid  the  various  fermentations  their  humours 
are  fubjefl  to,  cover  them  with  dangerous  eruptions.  Almod 
the  whole  period  of  childhood  is  ficknefs  and  danger,  half  the 
children  that  are  born  dying  before  they  are  eight  years  old. 
In  palling  through  this  courfe  of  experiments,  the  child  gathers 
ftrength  and  fottitude,  and,  as  foon  as  he  is  capable  of  living, 
the  principles  of  life  become  lefs  precarious.  ^ 

This  is  the  rule  of  nature.  Why  fhould  you  act  contrary  to 
it  ?  Do  not  you  fee,  that,  by  endeavouring  to  correft  her 
work,  you  fpoil  it,  and  prevent  the  execution  of  her  defigns  ? 
A  £1  you  from  without  as  (he  does  within.  This,  according  to 
you,  would  increafe  the  danger;  on  the  contrary,  it  will  create 
a  diverfion,  and  leflen  it.  Experience  (hows,  that  children  de¬ 
licately'  educated  die  in  a  greater  proportion  than  others. 
Provided  you  do  not  make  them  exert  themfelves  beyond  their 
powers,  lefs  rilque  is  run  by  exerciling,  than  indulging  them 
in  eafe.  Inure  them  therefore  by  degrees  to  thofe  inconveni¬ 
ences  they  mult  one  day  fuffer.  Harden  their  bodies  to  the 
intemperance  of  the  feaions,  climates,  and  elements  ;  to  hunger, 
thirft,  and  fatigue  ;  in  a  word,  dip  them  in  the  waters  of 
Styx.  Before  the  body  hath  acquired  a  fettled  habit,  we  may 
give  it  any  we  pleafe  without  danger  ;  but  when  it  is  once  ar¬ 
rived  to  its  full  growth  and  conliltence,  every  alteration  is  ha¬ 
zardous.  A  child  will  bear  thofe  viciffitudes  which  to  a  man 
would  be  infupportable.  The  foft  and  pliant  fibres  of  the 
former  readily  yield  to  imprefiion  ;  thofe  of  the  latter  are  more 
rigid,  and  are  reduced  only  by  violence  to  recede  from  the 
forms  they  have  alTurned.  We  may  therefore  bring  up  a  child 
robud  and  hearty,  without  endangering  either  its  life  or  health  ; 
and  though  even  fome  rifle  were  run  in  this  refpedl,  it  would 
not  afford  fufficient  caufe  of  hefitation.  Since  they  are  rifks 
iofeparable  from  human  life,  can  we  do  better  than  to  run  them 
during  that  period  of  it  wherein  we  take  them  at  the  lead  dif- 
advantage  ? 

The  life  of  a  child  becomes  the  more  valuable  as  he  advances 
in  years.  To  the  value  of  his  perfon,  mull  be  added  the  coll 
and  pains  attending  his  education  ;  to  the  lofs  of  life,  alfo, 
may  be  annexed  his  own  fenfe  and  apprehenfions  of  death. 
We  fhould,  therefore,  particularly'  direft  our  views  to  the  future 
in  his  prefent  prelervation  ;  we  ought  to  arm  him  again!!  the 
evils  of  youth,  before  he  arrives  at  that  period.  For  if  the 
value  of  his  age  increafes,  tiH  he  attain  the  age  in  which  it  is 
ufeful,  what  a  folly  is  it  to  proteft  him  from  a  few  evils  in  his 
infancy,  to  multiply  his  fufferings  when  he  comes  to  years  of 
diferetion  !  Can  fuch  be  the  ir.druclions  of  a  mailer  of  his  pro- 
fefiion  ? 

Man  is  born  to  fuffer  in  every  flage  of  his  exidence.  Even 
felf-prefervation  is  attended  with  fome  degree  of  pain.  Happy 
are  we  that  in  our  infancy  we  are  fufceptible  only  of  phylical 
evils  !  —  evils  much  lefs  cruel,  much  lefs  terrible  than  others,  and 
more  feldom  capable  of  reconciling  us  to  death.  Men  never 
deflroy  themfelves  to  get  rid  of  the  gout  ;  the  anguifh  of  the 
mind  only  is  produflive  of  defpair.  We  lament  the  date  of  in¬ 
fants,  whereas  it  is  our  own  that  is  moll  to  be  lamented.  Our 
greatefl  evils  are  derived  from  ourfelves. 

A  child  as  foon  as  it  is  born  begins  to  cry  ;  great  part  of  its 
earliefl  infancy  being  fpent  in  tears.  Sometimes  we  dance  it 
about  and  footh  it ;  at  others  threaten  and  beat  it,  in  order  to 
make  it  filent .  We  always  either  do  that  which  is  pleafing  to 
the  child,  or  exact  oT  it  what  pleafes  ourfelves ;  either  fub- 
mitting  to  its  humours,  or  obliging  it  to  fubmit  to  ours. 
There  is  no  medium  ;  it  mull  either  command  or  obey.  Hence 
the  firfl  ideas  it  acquires,  are  thofe  of  tyranny  and  fervitude. 
Before  it  can  fpeak,  it  Icarus  to  command,  and  before  it  can 
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aft  it  is  taught  obedience  ;  nay,  fometimes  it  is  punifhed 
before  it  be  confcious  of  a  fault,  at  lead  before  it  can  commit 
one.  Thus  it  is  we  early  infill  into  their  tender  minds  thofe 
pallions  which  we  afterwards  impute  to  nature;  and  after  hav¬ 
ing  taken  fuch  pains  to  make  them  vicious,  complain  that  we 
found  them  fo. 

Sect  II.  Of  the  Importance  of  Early  Education. 

In  common  nurferies,  the  phyfical  part  of  education  only  is 
regarded.  Provided  the  .child  lives,  and  does  but  thrive,  as  it 
is  called,  all  is  well ;  nothing  more  is  regarded.  But  according 
to  our  fydem,  wherein  the  care  of  a  child’s  education  com¬ 
mences  with  its  being,  the  infant  becomes  at  its  birth  the  difciplc, 
not  indeed  direflly.  of  his  governor,  but  of  nature.  The  go¬ 
vernor  does  nothing  more  than  dudy  her  fuperior  precepts,  and 
endeavour  to  prevent  them  from  being  thrown  away.  It  is  his 
province  to  have  an  eye  over,  to  obferve  and  attend  his  pupil  ; 
to  watch  as  diligently  the  firft  dawning  of  his  feeble  under- 
danding,  as  the  Mahometans  look  for  the  riling  of  the  new 
moon. 

We  are  born  with  a  capacity  for  acquiring  knowledge  ;  but 
without  knowing  any  thing.  The  foul,  confined  in  half-formed 
and  imperfeft  organs,  pofTeffes  not  even  the  fenfe  of  its  own 
exidence. 

The  emotions  and  cries  of  a  new-born  infant,  are  effefls 
purely  mechanical,  void  of  fenfe  or  will. 

Let  us  fuppofe  a  child,  at  its  birth,  poffefTed  of  the  ftrength 
and  flature  of  a  man  ;  taken  from  his  mother’s  womb,  as  one 
may  fay,  armed  at  all  points,  like  Pallas  iffuing  from  the  brain 
of  Jove.  This  adult  infant  would  be  a  perfedl  idiot,  an  auto¬ 
maton,  an  immoveable  and  almod  infenlible  datue.  He  would 
fee  nothing,  underdand  nothing,  know  nothing  ;  nayheAvould 
not  be  able  to  turn  his  eyes  toward  the  objefl  he  might  have 
occafion  to  fee.  He  would  not  only  be  incapable  of  perceiving 
external  objefts  ;  he  would  not  be  able  to  perceive  them  in  the 
refpeclive  organs  of  perception.  Colours  would  not  appear  to 
he  painted  on  the  retina  ;  founds  would  feem  not  to  drike  on 
the  ear  ;  the  bodies  in  contact  with  him  would  not  appear  to 
touch  his  own  ;  nay,  he  would  not  be  fenfible  of  his  having  any 
body  at  all.  The  feeling  of  his  hands  would  feem  to  exidin' 
the  brain  ;  all  his  fenfations  would  be  generalized  into  one  ; 
he  would  feem  to  exid  only  in  the  common  feiforium  ;  he  would 
have  but  one  idea,  i.  e.  that  of  a  fef,  in  which  all  his  feelings 
would  be  abforbed  ;  and  this  idea,  or  rather  fenfation,  would 
conftitute  the  only  difference  between  fuch  a  fuppofed  being  and 
a  common  child.  This  being,  alfo,  thus  formed  on  a  fudden, 
would  be  as  little  capable  of  [landing  on  his  legs.  It  would  re¬ 
quire  a  long  time  for  him  to  learn  how  to  keep  his  body’  in 
equilibrio.  Perhaps  he  would  not  even  attempt  it;  and  you  would 
fee  this  tall  robult  animal  fixed  in  one  place  like  a  flock  or  a 
done,  or  crawling  and  tumbling  about  like  a  puppy. 

He  would  perceive  uneafinefs  occafioned  by  his  wants,  with¬ 
out  knowing  what  lie  wanted,  or  dreaming  of  any  means  to  gra¬ 
tify  them.  There  is  no  immediate  communication  between  the 
mufeles  of  the  dornach  and  thofe  of  the  legs  and  arms,  that, 
fuppofmg  him  ravenous  with  hunger  and  furroimded  with  vic¬ 
tuals,  would  make  him  take  one  flep  to  approach,  or  reach 
out  his  hand  to  lay  hold  of  them  ;  fothat,  his  body  having  none 
of  the  natural  propenlities  to  growth,  "nor  any  of  thofe  condant 
emotions  which  adluate  children  on  that  account,  he  would  die 
of  hunger  before  he  would  move  to  feek  any  thing  for  his  fub- 
fidence.  If  we  reflect  ever  fo  little  on  the  order  and  progrefs 
of  our  acquirements,  we  fhall  not  be  able  to  deny',  that  a  man 
mud  be  nearly  in  fuch  a  fituation  of  primitive  ignorance  and 
dupidity,  before  he  has  acquired  any  thing  of  the  experience  of 
bis  fello  w-creatures. 
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The  point,  therefore,  is  known,  or  may  be  known,  from 
which  we  all  fet  out  to  arrive  at  common  andertlanding.  But 
■who  is  there  can  tell  how  diftant  is  the  other  extremity  of  the 
line  ?  Every  one  advances  more  or  lefs  according  to  his  genius, 
tafle,  neceffities,,  talents,  zeal,  and  the  opportunities  afforded 
him.  There  is  no  philofopher  who  hath  been  rafh  enough  to 
prefcribe  the  limits  of  our  knowledge,  and  to  fay,  Thus  far,  O 
man,  {halt  thou  go,  and  no  farther.  We  are  ignorant  of  the 
extent  of  the  human  capacity,  nor  hath  any  one  as  yet  mea- 
fured  the  utmoft  poffible  diftance  between  that  of  one  man  and 
another.  Where  is  the  mind  fo  bafe  as  never  to  have  been  ele¬ 
vated  by  this  refledlion  ?,  Where  is  the  man  who  does  not  fome- 
times  fay,  in  the  pride  of  his  heart,  “  How  many  men  have  I 
“  already  furpaffed  !  How  many  may  not  I  yet  overtake  ?  Why 
fhould-my  equal  go  farther  than  myl'elf  l” 

The  education  of  a  man,  as  we  have  already  faid,  com¬ 
mences  at  his  birth.  Before  he  can  fpeak,  before  he  can  under- 
ftand,  he  is  already  inftru&ed.  Experience  is  the  forerunner  of 
precept  ;  the  moment  he  knows  the  features  of  his  nurfe,  lie 
may  be  faid  to  have  acquired  confiderable  knowledge.  Trace 
the  progrefs  of  the  moll  ignorant  of  mortals,  from  his  birth 
to  the  prefent  hour,  and  you  will  be  aftonilhed  at  the  know¬ 
ledge  he  has  acquired.  If  we  divide  all  human  fcience  into 
two  parts,  the  one  confifting  of  that  which  is  common  to  all 
men,  and  the  other  of  what  is  peculiar  to  the  learned,  the 
latter  will  appear  infignificant  and  trifling  in  comparifon  with 
the  other.  But  we  think  nothing  of  general  acquisitions,  be- 
caufe  they  are  made  infenfibly,  and  even  before  we  arrive  at  the 
age  of  reafon  ;  knowdedge  becomes  confpicuous  only  in  its  dif¬ 
ference  on  comparifon  ;  juft  as  in  working  algebraic  equa¬ 
tions,  common  quantities  are  {truck  out  and  tland  for  no¬ 
thing. 

Even  brutes  themfelves  have  their  acquirements.  They  have 
organs  of  fenfe,  and  muft  learn  to  make  ufe  of  them  ;  they 
have  wants  which  they  mull  learn  to  provide  for  ;  they  mud 
learn  to  fwim,  to  walk,  and  to  fly.  Quadrupeds  are  not  capa¬ 
citated  to  walk  merely  becaufe  their  legs  are  able  to  fupport 
them.  As  foon  as  they  are  brought  forth,  the  firft  efiays  they 
make  are  very  hobbling  and  uncertain.  A  finging-bird,  ef- 
caped  from  the  cage  in  which  it  was  bred,  will  not  know  how 
to  fly,  becaufe  it  has  never  flown.  Senfible  and  animated  be¬ 
ings  owe  every  thing  to  inftruftion,  If  trees  and  plants  had  a 
progreffive  loco-motion,  they  muft  have  been  endued  with  fenfes, 
and  have  acquired  knowledge,  otherwife  their  fpecies  would 
have  been  foon  extindl. 

Sect.  III.  Of  Halit. 

The  firft  fenfations  of  children  are  thofe  which  are  merely 
affecting  ;  they  perceive  nothing  for  fome  time  but  pleafureand 
pain.  Being  unable  to  walk  about,  or  lay  hold  of  any  thing, 
they  require  a  good  deal  of  time  to  form  to  themfelves,  by 
degrees,  thofe  reprefentative  fenfations,  which  make  objedts 
appear  to  have  an  external  exiftence.  In  the  mean  time,  and 
while  fuch  ohjedls  are  extending  themfelves,  retreating  as  it 
were  from  the  eye,  and  affuming  forms  and  dimenfions,  the 
return  of  the  affedling  fenfations  begins  to  fubmit.to  the  influ¬ 
ence  of  habit.  The  eyes  of  children  are  turned  conftantly  to¬ 
ward  the  light,  and,  if  it  come  from  one  fide,  they  imper¬ 
ceptibly  take  that  direction  ;  fo  that  care  fhould  always  be  taken 
to  fet  them  facing  the  light,  left  they  fhould  become  fquint- 
eyed,  or  accuftom  themfelves  to  look  croffwife.  They  Ihould 
alfo  be  early  accuftomed  to  the  abfence  of  light,  other- 
wife  they  will  be  apt  to  cry  when  they  find  themfelves  in  the 
dark. 

Sleep  and  nutriment,  when  too  exadtly  proportioned,  be- 
*ome  neccffary  to  them,  at  the  end  of  Hated  intervals, 


and  after  a  time  their  propetifities  thereto  arife,  not  from  phy- 
fical  neceffity,  but  habit ;  or  rather,  habit  produces  an  addi- 
tional  neceffity  to  thofe  of  nature.  This  muft,  by  all  means,  be 
prevented. 

The  only  habit  in  which  a  child  fhculd  be  indulged,  is  that 
of  contracting  none  ;  he  Ihould  not  be  permitted  to  exercife  one 
arm  more  than  the  other  ;  we  fhould  not  accuftom  him  to  pre¬ 
fent  his  right  hand  oftener  than  his  left,  or  to  make  ufe  of  one 
more  than  the  other  ;  he  fliould  not  be  ufed  to  eat,  fleep,  or 
do  any  thing,  at  ftated  hours,  or  not  to  be  left  alone,  whether 
in  the  day  or  night.  Prepare  early  for  his  enjoyment  of  liberty, 
and  the  exercife  of  his  natural  abilities,  by  leaving  him  in  full 
poffeflion  of  them  unreftrained  by  artificial  habits,  and  by  put¬ 
ting  him  in  a  fituation  to  be  always  mafter  of  himfelf,  and  to  do 
whatever  his  refolution  prompts  him,  as  foon  as  he  is  able  to-, 
form  one. 

As  foon  as  a  child  begins  to  diftinguifh  objefts,  a  proper 
choice  Ihould  be  made  in  thofe  which  are  prefented  to  it. 
Every  new  cbjcCl  is  naturally  interefting  to  a  child.  It  finds 
itfelf  fo  weak  and  feeble  that  it  is  fearful  of  every  thing  it  is  not 
acquainted  with.  But  familiarity,  which  renders  objects  unaf- 
fefting,  deftroys  this  timidity.  We  fee  that  children,  educated  in 
neat  houfes,  where  cobwebs  are  carefully  fwept  away,  are  al¬ 
ways  afraid  of  fpiders,  and  retain  the  fame  difguft  for  them  as 
they  grow  up.  What  peafant,  either  man  or  woman,  was  ever 
afraid  of  a  fp  'ider  P 

The  education  of  a  child,  therefore,  evidently  begins  before 
it  can  fpeak  or underftand,  fince  even  the  choice  of  objects,  pre¬ 
fented  to  its  view,  is  fufficient  to  render  it  either  timid  or  coura¬ 
geous.  They  fhould  be  habituated  then  to  new  objects,  to  ugly, 
difguftful,  and  uncommon  animals  ;  beginning  with  them, 
however,  at  a  diftance,  and  letting  them  approach  by  degrees  ; 
or  till,  being  ufed  to  fee  others  handle  them,  they  will  venture 
to  handle  them  themfelves.  If  a  child,  duri;  g  his  infancy,  hath 
been  ufed  to  regard  toads,  ferpents,  or  cray-fifti,  with  indif¬ 
ference,  he  will  look  without  horror,  as  he  grows  up,  on  any 
animal  whatever.  No  object  is  frightful  to  fuch  as  are  daily 
accuftomed  to  frightful  objedls. 

All  children  are  terrified  at  a  mafic.  We  fhould  herrin  to  re» 

O 

concile  our  pupil  to  mafks,  by  {bowing  him  firft  an  agreeable 
one.  Somebody  finould  afterwards  put  it  .j^jrat  the  fight  of 
which  the  company  finould  laugh,  and  the  child  would  then 
laugh  with  the  reft.  By  degrees,  you  Ihould  ufe  him  to  others 
lefs  agreeable  ;  and  laltly,  to  the  mod  hideous  and  frightful. 
By  artful  management  he  will  thus  be  brought  to  laugh,  and 
be  as  much  pleafed  with  the  laft  as  the  firft  ;  nor  will  he  ever 
after  be  terrified  at  a  mafic.  When  Heftor  was  goingjo  take 
leave  of  Andromache,  his  child  Aftyanax,  frightened  at  the 
nodding  plume  of  his  father’s  helmet,  did  not  know  him,  but 
fhrunk,  crying,  into  the  boforn  of  bis  nurfe,  and  drew  a  finile 
from  his  weeping  mother.  What  Ihould  have  been  done  to  cure 
the  infant  of  his  fears  ?  Certainly  the  very  thing  which  HeCtor 
did,  in  taking  off  his  helmet  and  embracing  the  child,  without 
it.  Nor  fhould  this  have  been  all at  fome  other  opportunity,, 
he  fhould  have  been  brought  to  handle,  and  play  with  the  fea¬ 
thers,  after  which  his  nurfe  Ihould  have  taken  the  helmet  and 
put  it,  laughing,  on  her  head  ;  if  it  may  be  prefumed  a  woman 
might  dare  to  make  fo  free  with  the  arms  of  HeCtor.  Children 
are  feldom  afraid  of  thunder,  unlefs  the  claps  are  exceffively 
loud,  and  really  hurt  the  drum  of  the  ear.  They  have  otherwife 
no  fuch  fear,  till  they  have  learned  that  it  fs  fometimes  hurtful 
and  even  mortal.  The  fears  thus  inftilled  by  reafon  fliould 
be  eradicated  by  habit :  while,  by  flow  and  artful  means,  both 
children  and  men  would  acquire  intrepidity,  and  be  afraid  of  no¬ 
thing. 

Ln  a  Sate  of  infancy,  wherein  the  memory  and  imagination 
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are  as  yet  fnadtive,  a  child  is  attentive  to  nothing  but  what 
actually  affedfs  his  fenfes  with  pafri  or  pleafure.  His  fenfations 
being  thus  the  original  materials  of  his  ideas,  to  regulate  the 
formation  of  thofe  ideas  agreeable  to  the  order  of  things,  is  to 
prepare  his  memory  to  prefent  them,  hereafter,  in  the  fame 
order,  to  his  underftanding  ;  but  as  while  fo  young  he  is  only 
capable  of  attending  to  his  fenfations,  it  is  fufficient  at  firft,  to 
make  him  fenfible  of  the  connexion  between  thefe  fenfations 
and  the  objedls  that  excite  them.  He  is  curious  to  touch  and 
handle  every  thing  he  fees ;  he  Ihould  be  indulged  in  the  gra¬ 
tification  of  this  curiofity  ;  it  fuggefts  to  him  a  very  neceffary 
courfe  of  experiments.  Hence  it  is  he  mult  learn  to  feel 
heat  and  cold,  the  hardnefs,  foftnefs,  and  weight  of  bo¬ 
dies;  to  judge  of  their  magnitude,  figure,  and  other  fen¬ 
fible  qualities,  by  looking,  touching,  hearing,  and  parti¬ 
cularly  by  comparing  the  fight  with  the  touch,  and  judg- 
ing,  by  means  of  the  eye,  of  the  fenfation  acquired  by  the 
fingers. 

It  is  by  motion  only  that  we  difeover  any  thing  to  exift  out 
of  ourfelves  ;  and  it  is  by  our  own  motion  that  we  acquire  the 
idea  of  extenfion.  It  is,  beeaufe  a  child  has  no  fuch  idea,  that 
it  will  ftretch  out  its  hand,  in  the  fame  manner,  to  lay  hold  of 
an  objedl  within  its  reach,  or  at  an  hundred  yards  diftance. 
This  effort  appears  to  you  only  a  token  of  command,  an  order 
to  the  objedl  to  come  to  him,  or  to  you  to  fetch  it ;  but  it  is 
in  fadl  no  fuch  thing.  It  is  made,  beeaufe  the  objedts  which 
a  child  firft  perceives  to  exift  in  the  brain,  and  afterwards  in 
the  eye,  appear  now  to  exift  at  arm’s  length  ;  and  he  has  no 
conception  of  any  extenfion  beyond  his  reach.  Care  Ihould  be 
taken,  therefore,  to  walk  him  about  often,  to  have  him  car¬ 
ried  about  from  one  place  to  another,  where  he  choofes  to  go, 
in  order  to  give  him  juft  ideas  of  local  relations,  and  teach  him 
to  judge  of  distances.  When  he  begins,  hqwever,  once  to  know 
thefe,  your  method  mult  be  changed,  and  you  mult  let  him  go, 
or  carry  him,  only  where  you  pleafe ;  not  where  he  pleafes  : 
for  when  his  fenfes  no  longer  deceive  him  in  this  refpedl, 
the  efforts  I  have  been,  fpeaking_  of  change  their  caufe. 
This  change  is  fo  remarkable,  that  it  may  require  fome  expla¬ 
nation. 

Sect.  IV..  Of  the  Language  of  Infants . 

The  uneafinefs  occafioned  by  our  wants-,  is  expreffed  by 
figns,  when  the  affiftance  of  others  is  required  to  relieve  them. 
Hence  the  cries  of  infants.  They  are  alrnoft  perpetually  in 
tears.  And  indeed  fo  they  mult  be.  As  all  their  fenfations 
are  of  the  affedling  kind  ;  when  thefe  are  agreeable,  theyr  enjoy 
them  in  filence  ;  but,  when  painful,  they  naturally  exprefs 
themfelves  in  their  own  language,  and  demand  relief.  Now’, 
while  they  are  awake,  they  feldom  are  in  a  ftate  of  indifference. 
They  are  generally  afleep,  or  fome  how  or  other  affected  with 
uneafy  fenfations. 

To  the  language  of  the  tongue,  we  may  alfo  add  that  of 
gefture,  equally  expreffive.  By  gefture  I  do  not  mean  any 
motion  of  the  feeble  hands  of  fuch  young  children  ;  the  gef¬ 
ture  of  infants  lies  in  the  mufcles  of  their  face.  It  is  aftonifh- 
ing  to  fee  fuch  ftrength  of  expreffion  in  their  half-formed  phyli- 
ognomies.  Their  features  are  continually  varying,  with  incon¬ 
ceivable  rapidity  of  trail-fit  ion. 

As  man,  in  his  firft  itage  of  life,  is  a  wretched  and  help- 
lefs  being,  fo  his  firft  mode  of  expreffion  is  that  of  tears  and 
complaint.  An  infant  is  fenfible  of  his  wants,  and  incapable  of 
Satisfying  them  ;  he  therefore  implores  the  affiftance  of  thofe 
about  him,  by  his  cries.  If  he  be  hungry  or  have  thirft,  he 
cries  ;  if  too  cold  or  too  hot,  if  lie  want  to  move,  or  to  be  held 
ftill,  he  cries.  If  he  want  to  deep  or  to  be  danced  about,  he 
has  no  other  method  to  exprefs  himfelf  but  by  crying.  The 
lefs  he  is  in  a  fituation  to  help  himfelf,  the  more  frequently  he 
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requires  affiftance,  to  vary  his  circumftances  or  pofition.  He 
has  but  one  kind  of  language,  beeaufe  he  knows,  in  fail,  but 
one  kind  of  inconvenience.  In  the  prefent  imperfedtion  of  his 
organs,  he  is  incapable  of  diftinguifhing  their  different  impref- 
fions  ;  all  the  different  caufes  of  his  uneafinefs  form  but  one 
fenfation  of  pain.  Thus  from  the  tears  of  children,  which  one 
is  apt  to  think  fo  little  worthy  of  attention,  arifes  the  firft  fenfe 
of  the  relation  which  man  bears  to  the  objedts  that  furround 
him.  Here  is  forged  the  firft  link  of  that  extenfive  chain  which 
forms  the  bond  of  fociety. 

When  a  child  cries,  it  is  evidently  uneafy,  it  hath  fome  want 
that  requires  to  be  fatisfied  ;  we  look,  we  examine  what  it’ s, 
find  it  out,  and  relieve  it.  If  this  be  not  the  cafe,  and  the 
caufe  of  uneafinefs  cannot  be  found,  its  tears  continue  to  flow,, 
and  it  begins  to  grow’  outrageous.  We  foothe  it,  to  make  it 
quiet,  rock  it,  or  endeavour  to  ling  it  afleep.  If  this  does  not. 
fucceed,  we  grow’  impatient  and  threaten  it  ;  nay  fometimes  a.. 
brutal  nurfe  will  beat  the  poor  innocent  in  thefe  circum¬ 
ftances.  Strange  leffons  thefe,  furely,  at  our  firft  entrance,  into 
life  ! 

“  I  fhall  never  forget,”  fays  M.  Rouffeau,”  “  that  I  once 
faw  a  crying  child  thus  beaten  by  its  nurfe  ;  on  which  it  became 
immediately  filent,  and,  as  I  thought,  intimidated.  I  reflected 
upon  this  occafion,  w’hat  a  fervile  mind  that  muft  be,  on  which 
nothing  would  operate  but  rigour.  I  was,  how’ever,  deceived  ; 
the  little  wretch  was  alrnoft  fuffocated  w'ith  choler  ;  it  loft  its 
breath,  and  I  faw  it  growing  black  in  the  face.  In  a  moment 
after  it  fet  up  the  moft  piercing  cries  ;  expreffing  all  the  figns 
of  refentment,  fury,  and  defpair,  adapted  to  its  age.  I  was. 
even  apprehenfive  it  would  expire  under  the  violence  of  its  agi¬ 
tation.  This  example  alone  would  have  convinced  me,  if  I 
could  ever  have  doubted  it,  of  an  innate  fenfe  of  right  and  wrong; 
being  implanted  in  t}re  human  heart.  I  am  very  certain,  had 
a  burning  coal  fallen  by  accident  on  the  hand  of  the  child,  it 
would  have  been  lefs  agitated  than  by  this  flight  blow,  given, 
with  manifeft  intention  to  hurt  it.” 

This  difpofition  in  children  to  paffion,  and  exceffive  anger,, 
requires  very  nice  management.  We  Ihould  be  careful*, 
therefore,  to  keep  them  from  fervants,  who  are  continually 
tearing  and  provoking  them.  While  infants  are  crofted  only  by 
the  refiftante  of  things,  and  not  by  perfons,  they  v/ill  never  grow 
fractions  nor  paffionate.  Tears  are  the  petitions  of  young  chjl-- 
dren  ;  if  they  be  not  looked  on  as  fuch,  they  will  foon  become 
commands.  Infants  w'ould  begin  by  praying  our  affiftance,  and 
go  on  to  command  our  fervice.  Thus  from  their  own  weak- 
nefs,  whence  at  firft  arifes  the  fenfe  of  their  dependence,  fol¬ 
lows  the, notion  of  domineering  and  command.  This  idea, 
however,  is  lefs  excited  by  their  w'ants  than  by  our  affiduities 
and  here  we  begin  to  perceive  thofe  moral  effects,  vvhofe  im¬ 
mediate  caufe  doth  not  exift  in  nature.  At  the  fame  time,  we 
fee  how  neceffary  it  is,  to  difeover  the  fecret  motives  of  the  cries 
of  children  even  in  their  earlier!  infancy. 

When  a  child  fometimes  holds  out  its  hand,  without  any 
other  emotion,  it  thinks  to  reach  the  objedl,  beeaufe  it  cannot 
eftimate  the  diftance  of  it.  It  is  here  only  miftaken  :  but  when  . 
in  reaching  out  its  hand,  it  cries,  or  manifefts  other  figns  of 
impatience,  it  is  not  deceived  in  the  diftance  of  the  objedl,  but 
is  either  commanding  it  to  approach,  or  you  to  fetch  it.  In 
the  firft  cafe,  therefore,  it  is  proper  to  undeceive  the  child,  by 
carrying  it  gently  toward  the  objedl;  and  in  the  laft  not  to 
appear  to  mind  it  ;  but  the  louder  it  cries,  the  lefs  notice  to 
take  of  it.  It  is  of  confequence  to  check  children  betimes,  in 
ufurping  the  command  over  perfons  who  are  not  in  their  power, 
or  over  things  which  they  are  not  fufficiently  acquainted  with. . 
For  the  latter  reafon,  it  is  better,  when  a  child  defires  any 
thing  that  may  be  proper  to  give  him,  to  carry  him  to  the  ob- 
jedt,  than  to  bring  the  objedl  to  the  child  ;  as,  by  this  means. 
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he  deduces  a  conclusion  adapted  to  his  tender  years,  and  which 
there  is  no  other  way  of  fuggefting  to  him. 

Sect.  V.  Of  Indulgence  and  Rejlra'int . 

Reason  only  teaches  us  to  know  good  from  evil.  Confer¬ 
ence,  which  excites  us  to  love  the  one  and  hate  the  other,  al¬ 
though  independent  on  the  reafon,  cannot  difeover  one  from 
the  other  without  it.  Before  we  come  to  be  capable  of  rea- 
foning,  we  do  good  and  ill  without  knowing  it  ;  and  there  is 
no  morality  in  our  actions,  though  there  may,  and  frequently 
ig,  in  our  fentiments  concerning  the  .actions  of  others  relative 
to  us.  A  child  will  often  put  things  into  diforder,  will  break 
every  thing  it  comes  near,  will  grafp  a  fparrow,  as  it  would  a 
ftone,  and  kill  it,  without  knowing  what  it  is  doing.  And 
why  ?  The  drooping  activity  of  the  vital  principle  is  concen¬ 
trated  in  the  heart  of  age  ;  in  that  of  infancy  it  overflows  and 
diffufes  itfelf  in  the  excefs  of  its  vivacity,  a  child  feems  to 
have  life  enough  to  animate  every  thing  around  it.  Whether 
it  makes  or  mars  it, is  all  one  to  a  child,  provided  the  iituation 
of  things  be  changed  ;  as  every  change  neceffarily  implies 
atxion.  If  it  feem  to  have  a  propenfity  to  deftroy  things,  it  is 
»ot  from  a  vicious  principle  ;  but  becaufe  the  adtion,  neceflary 
to  make  or  compofe  any  thing,  is  tedious  and  flow,  whereas 
that  of  fpoiling  and  breaking  things  to  pieces,  being  quicker, 
agrees  better  with  its  natural  alertnefs  and  vivacity. 

At  the  fame  time,  however,  that  the  Author  of  Nature  hath 
given  to  children  this  active  principle,  he  hath  taken  care  to 
prevent  its  being  hurtful,  by  giving  them  as  little  flrength  in 
proportion  to  indulge  it.  But  no  fooner  are  they  milled  to 
conceive  theperfons  about  them  as  inftruments  which  they  them- 
felves  are  to  put  in  adtion,  than  they  make  ufe  of  them  to  afTift 
their  weaknefs  in  purluing  their  inclinations.  Hence  it  is  they 
■become  importunate,  tyrannical,  imperious,  mifehievous,  and 
4ntradfable  ;  a  progrefs  that  doth  not  arife  from  a  natural  fpirit 
of  domineering,  but  is  the  effebi  of  wrong  education  :  for  it  re¬ 
quires  no  great  experience  to  perceive  bow  agreeable  it  is  to  adt 
by  means  of  others,  and  to  have  occaflon  only  to  fpeak  in  order 
to  put  the  world  in  motion  - 

As  it  grows  up,  a  child  acquires  flrength,  and  becomes  lefs 
.adtive  and  reftlefs  ;  it  contrails  its  powers  more  within  itfelf. 
The  body  and  foul,  if  I  may  fay  fo,  keep  each  other  in  equili- 
brio  ;  and  nature  requires  no  greater  quantity  of  motion  than 
is  neceflary  to  our  prefervation.  But  the  defire  of  command 
doth  not  ceafe  with  the  motives  that  gave  rife  to  it  ;  the  notion 
..of  fuperiority  is  flattering  to  felf  love,  and  is  increafed  by  habit : 
thus  caprice  fucceeds  to  neceffity,  and  the  force  of  prejudice 
.and  opinion  takes  root  in  the  mind.  The  principle  once  known, 
we  fee  clearly  the  track  wherein  we  begin  to  deviate  from  na¬ 
ture  :  let  us  enquire  then,  what  mult  be  done,  in  order  to 
prevent  our  going  aftray.  So  far  from  being  endued  with  fu- 
perfluous  abilities,  children  have  at  firft  hardly  fufficient  for  the 
purpofes  nature  requires  ;  it  is  requijite  therefore  to  leave  them 
at  full  liberty  to  employ  thofe  fee  hath  given  them ,  and  which  they 
cannot  abufe.  This  fnould  be  our  firft  maxim.  It  is  our  duty  to 
off  them ,  and  fupply  their  defciencies,  whether  op'  body  or  mind , 
in  every  circumfance  of  phyfical  neceffity  :  fecond  maxim. 

Every  affiance  afforded  them  fhould  be  confined  to  real  utility , 
without  admin fering  any  thing  to  the  indulgence  of  their  caprice  or 
unreaforiable  humours  ;  for  they  will  never  be  capricious  unlefs 
through  neglect ,  or  in  fame  particular  circumfance  depending  on  their 
confitution  :  third  maxim. 

The  meaning  rf  their  language  and fgns  ought  to  be  carefully  fu- 
died ,  in  order  to  be  able,  to  difinguijh,  in  an  age  when  they  know 
not  how  to  difemble ,  between  thoj'e  inclinations  that  arife  immediately 
from  nature,  and  what  are  only  fantaf  ical :  fourth  maxim.  The 
deflgn  and  tendency  of  thefe  rules  are,  to  give  children  more 
real  liberty  and  lefs  command  ;  to  leave  them  more  to  do  of 


themfelves  than  to  require  of  others.  Thus,  by  being  early 
accuftomed  to  confine  their  defires  to  their  abilities,  they  will 
be  little  affefted  with  the  want  of  what  is  out  of  their  power. 

Here  we  have  a  new  and  very  important  reafon  for  leaving 
their  body  and  limbs  at  full  liberty  ;  with  this  precaution, 
however,  that  we  remove  them  from  the  danger  of  falling 
down,  and  put  every  thing  out  of  their  reach  whereby  they  may 
wound  or  hurt  themfelves.  It  cannot  be  doubted  that  an  in¬ 
fant,  wnofe-body  and  arms  are  at  liberty,  will  cry  lefs  than 
another  bolfterea  up  in  fwaddling-clothes.  The  child,  who  is 
liable  to  fuffer  none  but  natural  inconveniencies,  will  cry  only 
when  it  feels  pain  ;  which  is  a  great  advantage  in  its  education  ; 
for  then  we  are  certain  to  know  when  it  Hands  in’  real  want  of 
afliflance,  and  this  fhould  be  afforded  it,  if  poffible,  immedi¬ 
ately.  But  if  it  be  out  of  our  power  to  relieve  it,  we  fhould 
take  no  notice,  nor  make  any  fruitlefs  attempts  to  quiet  it  : 

_  kiffes  and  carefles  will  not  cure  its  colic  ;  yet  it  will  remember 
the  methods  taken  to  footh  it ;  and  when  it  once  knows  how  to 
employ  you  at  its  pleafure,  it  is  become  your  mafter,  and  all  is 
over.  Being  lefs  reflrained  in  their  efforts  to  move,  children 
would  cry  lefs;  if  we  were  lefs  importuned  with  their  tears,  it 
would  require  lefs  trouble  to  quiet  them  ;  threatened  and 
foothed  more  feldom,  they  would  become  lefs  timid  and  obfli- 
nate,  and  would  retain  more  of  their  natural  temper  and  difpo- 
fition.  It  is  lefs  from  letting  children  cry  unnoticed,  than  from 
ftriving  to  appeafe  them,  that  they  get  falls  :  our  proof  of  this 
is,  that  thofe  which  are  molt  neglefted  are  the  kafl  fubjedt  to 
fuch  accidents.  We  are  far,  however,  from  recommending 
that  children  fnould,  for  this  reafon,  be  negledled  :  on  the  con¬ 
trary,  fo  much  care  mull  be  taken  of  them  as  to  prevent  acci¬ 
dents  of  this  kind,  fo  that  their  cries  fhall  not  give  the  firft 
notice  of  them.  Neither  fhould  a  nurie  be  over  folicitous  about 
trifles.  Why  fhould  fhe  think  it  fo  great  a  hartifnip  on  the 
child,  to  let  it  cry  a  little,  when  fhe  fees  on  how  many  occa- 
fions  its  tears  are  ufeful  and  falutary  :  When  children  come  to 
be  fen'fible  of  the  great  value  you  fet  on  their  filence,  they  will 
take  care  you  fhall  not  have  too  much  of  it. 

The  long  fits  of  crying  in  a  child,  who  is  neither  confined, 
fick,  nor  in  real  want  of  any  thing,  are  only  fits  of  habit  and 
obftinacy.  They  are  not  to  be  attributed  to  nature,  but  to  the 
nurfe,  who,  from  not  knowing  how  to  bear  fuch- importunity, 
only  increafes  it,  without  reflecting  that,  in  making  the  child 
quiet  to-day,  fhe  is  only  encouraging  it  to  cry  the  more  to¬ 
morrow.  The  only  way  to  cure,  or  prevent -this  habit,  is  to 
take  no  notice  of  a  child  in  fuch  circumftances.  Nobody  cares, 
not  even  children,  to  take  fruitlefs  pains.  They  may  for  a 
while  perfevere  in  their  trials  ;  but,  if  you  have  more  patience 
than  they  have  obftinacy,  they  will  be  difgufted  at  the  experi¬ 
ment,  and  repeat  it  no  more.  This  is  the  method  to  prevent 
their  tears,  and  to  ufe  them  to  cry  only  when  they  are  really  in 
pain. 

When  they  are  poffeffed  of  thefe  fits  of  caprice  and  obftinacy, 
a  certain  way  to  quiet  them  is,  to  divert  their  attention  by  fome 
agreeable  and  ftriking  objeil,  that  may  make  them  forget  their 
motive  for  crying.  Molt  nurfes  excel  in  practifing  this  expe¬ 
dient  ;  and,  if  artfully  managed,  it  is  very  uleful  :  but  it  is  of 
the  utmoft  confequence  that  the  child  fhould  net  perceive  this 
intention  of  diverting  him,  but  that  he  fhould  imagine  we  are 
amufing  ourfelves  without  thinking  of  him  :  in  this  refpect, 
however,  all  nurfes  are  very  inexpert,  and  perverfdy  do  a  right 
thing  the  wrong  way. 

Sect.  VI.  Of  Speech. 

Children  are  accuftomed  to  liften  to  founds  from  their 
birth  :  we  not  only  talk  to  them  before  they  underftand  the 
meaning  of  what  is  faid,  but  before  they  can  mimic  the  found* 
repeated  in  their  hearing.  Their  organs  of  fpeech,  as  yet  in  a 
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Ante  of  incapacity,  are  brought  by  flow  degrees  to  the  imitation 
of  founds ;  and,  indeed,  we  are  not  well  allured,  that  thefe 
make  as  diftindl  impreflions  on  their  organs  of  hearing  as  on 
ours.  No  011c  can  difapprove  the  r.urfe’s  amufing  her  child 
with  Jinging ,  and  other  very  fprightly  and  cheerful  notes  ;  but 
by  no  means  fuffer  her  to  ftun  it  ])erpetually  with  a  con- 
fufed  heap  of  ufelels  words,  of  which  the  child  comprehends 
nothing  but  the  tone  in  which  they  are  fpoken.  The ftrjl  words 
repeated  in  the  bearing  of  an  infant,  Jhould  be  few,  eafy,  and  df- 
tinti  :  they  Ihould  alfo  be  repeated  often,  and  be  on!y  fuch  as 
ferve  to  exprefs  feulible  objects,  which  may  at  the  lame  time 
be  pointed  out  to  its  vjew.  Our  unhappy  readinefs  to  content 
ourfelves  with  words  we  do  not  underhand,  takes  place  earlier 
than  maybe  imagined.  The  fchool  hoy  lihens  to  the  gabbling 
ufher  of  his  clafs,  with  the  fame  ftnpid  attention  as  lie  did  to 
the  prattle  of  his  nurfe.  Hence  it  appears  to  be  a  very 
ufeful  mode  of  inftrudtion,  to  bring  up  children  to  hear  no¬ 
thing  of  it. 

A  thoufand  confulerations  preftnt  themfelves,  when  we  come 
to  refietft  on  the  formation  of  the  language,  and  the  iirtl  attempts 
of  children.  Whatever  pains  or  method  we  take,  they  will  all 
learn  to  fpeak  in  the  fame  manner,  fo  that  philofophical  Specu¬ 
lations  art  entirely  ufelefs.  They  have,  as  it  were,  a  grammar 
adapted  to  their  age,  the  rules  of  whofe  fvntax  are  more  gene¬ 
ral  than  thofe  of  ours  ;  and  if  we  confider  it  attentively,  we 
fnall  be  furptifed  to  foe  the  exaftnefs  with  which  they  purfue 
-certain  analogies;  very  miftaken  ones,  if  you  will ;  but  very 
regular,  and  exceptionable  only  from  their  uncouth  turn,  or 
contrariety  to  common  practice.  It  is  an  intolerable,  and  very 
fuperfluous  piece  of  pedantry  to  think  of  correcting  in  children 
fuch  little  trefpafles  again  It  the  cuftoms  of  fpeech,  as  thefe, 
of  which  they  infallibly  correCt  themfelves  in  time.  Speak  al¬ 
ways  correCtly  yourfelf,  in  their  prefence  :  behave  fo  that  they 
{hall  be  better  pleafed  with  your  company  than  that  of  others  ; 
and  be  allured  their  language  will  grow  infenfibly  corredt -and 
pure  as  your  own. 

Anabufeof  another  kind,  though  of  equal  importance,  and 
not  lefs  eafy  to  prevent,  is  our  being  too  earnfl  to  teach  them  to 
fpeak  ;  as  if  we  were  afraid  they  would  never  learn  it  of  them¬ 
felves.  'l'his  imprudent  forwardnefs  is  productive  of  an  effect 
direCtly  contrary  to  the  end  deiigned  ;  and  occafions  them  to 
talk  lefs  early  and  more  indiftinft:  the  extreme  attention  which 
is  paid  to  every  tiring  they  attempt  to  fay,  makes  it  needlefs 
for  them  to  pronounce  their  words  diltinCtly ;  hence,  taking 
the  trouble  only  jull  to  open  their  mouths,  many  of  them 
retain  during  life  a  vicious  mode  of  pronunciation,  and  a  co:i- 
fufed  manner  of  fpe-ech,  that  renders  them  almoll  unintelligible. 
The  reafon  of  this  is,  that  children  educated  in  town,  being 
chiefly  confined  to  the  nurfery,  and  for  ever  under  the  wing  of 
their  governefs,  have  occafion  only  to  mumble  out  their  words 
to  be  underilood.  They  no  fooner  move  their  lips,  than  every¬ 
one  is  attentive  to  what  they  have  to  fay  ;  the  words  they 
cannot  pronounce,  or  pronounce  ill,  are  faid  for  them  ;  and 
thus,  by  dint  of  attention,  and  by  having  the  fame  people 
always  about  them,  the  meaning  of  what  they  would  fay  is 
rather  guefl'ed  at,  than  of  what  they  adually  do  fay,  underilood. 
In  the  country  it  is  quite  different.  The  nurfe  is  not  perpetually 
at  hand,  and  the  child  is  obliged  to  learn  to  fpeak  diitinClly  and 
loud  what  he  Wants  to  have  underltood.  There  jthe  children 
rambling  about  the  fields,  at  a  diftance  from  their  father, 
mother,  or  playfellows,  are  habituated  to  make  themfelves 
heard  a  great  way  off,  and  to  adapt  the  efforts  of  their  voice  to 
their  difiance  from  thofe  they  would  make  to  hear  them. 

Children  who  are  prefftd  too  much-  to  fpeak,  have  neither 
time  allowed  them  to  learn  to  pronounce  diflindtly  what  they 
fav,  nor  to  comprehend  perfectly  what  they  hear :  whereas, 
if  left  to  themfelves,  they  would  begin  to  pradliie  upon  words 
Von.  III. 


of  the  moft  eafy  pronunciation,  annexing  to  them  fome  flgni- 
fication,  which  they  would  make  underflood  by  their  geflures  ; 
they  would  give  you  their  own  words  before  they  received 
yours,  and  make  ufe  of  the  latter  only  as  they  Ihould  under¬ 
hand  them  :  for  not  being  preffed  to  it,  they  would  firft  ob- 
ferve  the  fenfe  you  yourfelf  fhould  give  them,  which  when 
they  were  certain  of,  they  would  adopt  them  accordingly. 

But  the  greateft  evil  attending  this  precipitation,  is  not  that 
our  firft  difeourfe  to  children,  and  the  firft  language  they 
fpeak,  are  to  them  void  of  meaning ;  but  that,  with  refpedl  to 
them,  they  convey  a  meaning  different  from  ours,  without 
our  knowing  it,  or  being  able  to  find  it  out ;  fo  that,  in  fome- 
times  appealing  to  anfwer  us  very  pertinently,  they  fpeak 
without  having  underilood  us,  and  without  our  underftanding 
them.  It  is  at  fuch  equivocal  expreffions  we  are  fometimes  fo 
much  furprifed,  when  we  annex  ideas  to  their  words  to  which 
they  themfelves  are  ftrangers.  This  inattention,  on  .our  part, 
to  the  true  fenfe  that  words  convey  to  children,  appears  to  be 
the  grand  caufe  of  the  firft  errors  they  fall  into,  and  which, 
even  after  they  are  undeceived,  continue  to  influence  their  turn 
of  mind  during  the  reft  of  their  lives.  The  .vocabulary  of  a 
child,  therefore,  fhould  be  as  confined  aspcflible.  It  is  a  very 
great  inconvenience  for  him  to  have  more,  --words  than  ideas,  to 
know  how  to  talk  about  things  of  which  he  is  yet  incapable  of 
thinking.  One  reafon,  perhaps,  why  perfons  who  live  in  the 
country,  have  generally  more  clear  underflandings  than  thofe 
who  refide  in  town,  is,  that  their  dictionary  is  lefs  extenfive. 
They  'have  few  ideas,  but  they  compare,  and  reafon  on  them 
very  juftly. 

In  the  firft  development  of  the  feveral  organs  and  faculties 
of  a  child,  they  nearly  accompany  each  other.  He  begins  to 
talk,  to  eat,  to  walk  almoft  at  the  famd  time.  This  may  be 
properly  called  the  firft  epoch  of  human  life.  Before  this 
period,  he  is  little  better  than  he  was  in  the  womb  of  his  mo¬ 
ther:  he  has  no  fentiments,  no  ideas,  nay  hardly  any  fen- 
facions  ;  he  is  even  infenfible  of  his  own  exiftence.  “  Vivit,  et 
ejl  --vita:  nefeius  ipfefuee.” 

Sect.  VII.  Of  the  State  of  Puerility. 

We  are  come  now  to  the  fecond  period  of  life,  at  which  the 
ftate  of  infancy,  properly  fpeaking,  ends,  and  that  of puerility 
begins:  fertile  words  infans  and ,pucr  are  by  no  means  fy- 
nonymous.  The  firft  is  comprehended  in  the  other,  and  fig- 
nines  a  child  who  cannot  fpeak;  hence  we  find,  in  Valerius 
Maximus,  the  expreffion  puerum  hifantem.  We  (hall  continue, 
notwithftanding,  to  make  ufe  of  the  word  children,  agreeably 
to  its  modern  acceptation. 

When  a  child  begins  to  talk,  it  weeps  lefs.  This  pro- 
grefilon  is  natural ;  one  language  being  only  fubftituted  for 
another.  As  foon  as  he  can  complain  in'exprefs  terms,  why 
fhould  he  do  it  by  tears  ?  If  a  child  be  of  a  delicate  confti- 
tution,  extremely  fufceptible,  and  naturally  apt  to  cry  for 
nothing,  we  fnould  dry  up  the  fource  of  his  tears,  by  rendering 
them  fruitlefs.  So  long  as  he  continues  crying,  no  one  ought 
•to  go  near  him  ;  but  run-  to  him  immediately  on  his  becoming 
filent.  By  this  means,  his  manner  of  calling  us  to  his  affift- 
ance  Would  be  by  bis  lilence,  orf  at  moft,  by  giving  only  one 
cry.  It  is  from  the  perceptible  effeft  of  figns,  that  children 
judge  of  their  meaning;  they  fee  no  other  relation  between 
them.  Whaiever  mifehief  a  child  may  have  done  itfelf,  it  is 
very  rare  for  it  to  cry,  when  alone,  at  leatl  if  it  hath  no  hopes 
of  being  heard. 

If  a  child  get  a  fall,  a  bump  on  his  forehead,  make  us  nofe 
bleed,  or  cut  his  fingers;  inftead  of  running  to  him  with  an  air 
of  apprehenfion,  we  fhould  remain  quite  It  ill,  at  leafl  for  fome 
time.  The  mifehief  is  done,  and  there  is  a  neceffuy  for  his 
bearing  the  pain  of  it ;  our  over-folicitude  would  only  ferve  t« 
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frighten  him  the  more,  and  increafe  his  fenfibility.  In  fa£t, 
it  is  lefs  the  pain  than  the  fright  which  aifedts  children  on  thefe 
occalions.  We  fnould  fpare  him,  at  leaft,  the  anxiety  of  the 
latter  ;  for  he  will  certainly  judge  of  his  misfortune  in  a  great 
degree  as  we  do.  If  he  fees  us  alarmed,  run  eageily  to  his 
relief,  confole  and  pity  him,  he  will  think  himfelf  undone : 
but  if  he  fees  us  apparently  indifferent,  and  make  light  of  it, 
he  will  foon  make  as  light  of  it  himfelf,  and  think  himfelf 
cured  as  foon  as  the  fir.art  is  over.  It  is  at  this  age  children 
acquire  their  fir/l  principles  of  courage  ;  and,  by  being  inured  to 
flight  inconveniences,  learn  by  degrees  to  fupport  greater. 

So  far  alfo  from  being  anxious  to  prevent  a  child  from  cut¬ 
ting  or  hurting  himfelf,  it  is  better  that  this  fnould  fometimes 
happen  ;  and  that  he  fnould  not  grow  up  without  ftelrrg  pain. 
Tire  firll  thing  we  ought  to  learn,  and  that  which  is  of  the 
greateft  confequence  for  us  to  know,  is  to  fuffer.  It  feems  as 
if  children  were  formed  little  and  feeble  only  to  learn  this  im¬ 
portant  leffon  without  danger.  If  they  iall  down,  or  run 
againfl:  any  thing,  they  neither  break  a  leg  nor  an  arm  :  if 
they  wound  themfelves  with  any  fharp  inflrument,  the  wound 
is  hardly  ever  fatal,  or  very  deep.  WS  know,  in  fhort, 
fcarcely  any  inftance  of  a  child,  when  left  at  liberty,  having 
killed,  maimed,  or  done  itfelf  any  confiderable  damage  ;  unlefs, 
indeed,  where  it  has  been  imprudently  expoftd  to  tumbledown 
from  fomehigh  place,  to  fall  into  t he  lire,  or  within  the  reach 
of  fome  deadly  weapon.  How  ufelefs  and  pernicious,  there¬ 
fore,  is  that  magazine  of  implements,  with  which  a  child  is 
armed  at  all  points  againfl;  pain  ;  and  is  hence  expofed  to  it, 
when  he  grows  up,  without  experience,  and  without  courage  ; 
fo  that  he  is  apt  to  think  himfelf  mortally  wounded  by  the 
prick  of  a  pin,  and  to  faint  away  at  the  fight  of  his  own 
blood ! , 

Our  pedatitic  method  of  inflrudlion  is,  always  to  teach 
children  what  they  would  learn  better  of  themfelves,  and  to 
negledt  what  we  only  are  capable  of  teaching  them.  Is  there 
any  thing  more  ridiculous  than  the  pains  we  take  to  teach  them 
to  walk,  as  if  we  had  ever  feen  a  child,  through  the  negligence 
ofits  nurfe,  ignorant  of  it  when  he  is  grown  up  ?  On  the  con¬ 
trary,  how  many  perfons  do  we  fee  walk  badlv  all  their  lives, 
becaufe  they  were  badly  taught  at  firfl  ?  Inflead  of  keeping 
him  in  the  clofe  air  of  his  nurfery,  he  fhould  be  taken  out 
everyday  into  the  open  fields.  There  he  might  run  and  play 
about;  and  if  he  tumbles  a  hundred  times  a  day,  fo  much  the 
better  ;  he  will  the  fooner  learn,  when  down,  to  get  up  again. 
The  pleafure  of  being  at  liberty  will  be  a  fufficient  recompenfe 
for  his  falls. 

Sect.  VIII.  Of  Obedience,  and  the  ill  FffeBs  of  Reflraint. 

There  is  another  flep  in  the  progrefs  of  children,  which 
renders  complaints  lefs  needful ;  and  this  depends  on  the  deve¬ 
lopment  of  their  corporeal  powers.  When  they  are  capable  of 
doing  more  themfelves,  they  have  lefs  need  of  recurring  fre¬ 
quently  to  others.  With  the  increafe  of  their  ilrength,  in- 
creafes  alfo  their  knowledge  in  the  means  of  exerting  it.  It  is 
at  this  period  the  life  of  the  individual  may  be  properly  faid  to 
commence  ;  it  is  at  this  time  he  begins  to  be  confcious  of  him¬ 
felf.  His  memory  extends  the  fenfe  of  his  identity  to  every 
moment  of  his  exillence  ;  he  becomes  always  one  and  the 
fame  perfon,  and  of  courfe  already  fufceptible  of  happir.efs  or 
mifery.  From  this  time,  therciore,  he  mull  be  coniidered  as  a 
mortal  being. 

Although  the  longed  term  of  human  life  is  determinate, 
and  it  be  eafy  to  calculate  the  probability  of  our  reaching  that 
term  at  any  intermediate  age,  yet  nothing  is  more  uncertain 
than  the  duration  of  life  in  the  perfons  of  individuals;  very 
few  of  whom  arrive  at  its  longed  period.  Life  is  the  mod 


precarious  at  its  commencement  ;  the  lefs  time  we  have  ex¬ 
iled,  the  lefs  hope  we  have  of  future  exidence.  Of  all  the 
children  that  are  born,  the  half  only,  at  mod,  arrive  at  the* 
age  of  fourteen,  and  it  is  very  probable  yours  may  not  reach 

the  age  of  manhood. 

What  can  we  think,  then,  of  that  barbarous  method  of 
education,  by  which  the  prefent  is  facrificed  to  an  uncertain 
future  ;  by  which  a  child  is  laid  under  every  kind  of  reflraint, 
and  is  made  miferable,  by  way  of  preparing  him  for  we  know 
not  what  pretended  happinefs,  which  there  is  reafon  to  believe 
he  may  never  live  to  enjoy  ?  Suppoling  it  not  unreafonable  iri 
its  delign,  how  can  we  fee  without  indignation,  the  unhaupy 
innocents  fubjectsd  to  a  yoke  of  iiifupportable  ri  .  ur,  and  con¬ 
demned  like  galley- flaves  to  continual  labour,  without  being 
aflured  that  iuch  mortifications  and  reftridtions  will  ever  be  of 
any  fervice  to  them  ?  The  age  of  clieerfiilnefs  and  gaiety  is 
fpent  in  the  mid  It  of  tears,  punifhments,  threats,  and  flavery. 
We  torment  the  poor  creatures,  for  their  future  good,  and  per¬ 
ceive  not  that  death  is  at  hand,  and  ready  to  feize  them  arniclfl 
all  this  for  rowful  preparation  for  life.  Who  can  fell  how  many 
children  have  fallen  victims  to  the  extravagant  fagacity  of  their 
parents  and  guardians  ?  Happy  to  efcape  fuch  cruelty,  the 
only  advantage  the  poor  fuftcrers  reaped  from  the  evils  they 
endured,  being  to  die  without  regretting  a  life  of  miferv. 

Man  1  be  humane  !  It  is  the  firfl,  the  chief  of  moral  duties,, 
to  exereife  humanity  to  every  thing,,  of  what  age  or  condition, 
foever,  that  is  relative  to  man.  What,  is  wifdom  void  of  hu¬ 
manity  ?  Have  a  tender  regard  for  children,  indulge  them  in 
their  diverfions,  their  pleafures,  and  in  every  thing  dictated  by 
their  harmlels  natures. 

Who  is  there  among  us  that  has  not,  at  times,  looked  back 
with  regret  on  that  period  of  our  lives,  wherein  the  counte¬ 
nance. was  always  finding,  and  the  heart  as  conflantly  at  eafe  ? 
Why  will  you  deprive  the  little  innocents  of  the  enjoyment  of  a 
feafon  fo  fhort  and  tranfient  ?  of  a  blcfling  fo  precious,  which 
they  cannot  abufe  ?  Why  will  you  clog,  with  bittern efs  and 
foirovv,  thofe  rapid  moments  which  will  return  no  more  for 
them  than  you  ?  Ye  fathers!  Do  you  know  when  the  ftroka 
of  death  fliall  fall  on  your  offspring  ?  Lay  not  up  in  llore, 
then,  for  your  own  furrow,  by  depriving  them  of  the  enjoy¬ 
ment  of  the  few  moments  nature  has  allotted  them  ;  as' foon  as 
they  become  fenfible  of  the  pleafures  of  exiftence,  let  them 
enjoy  it,  fo  that,  whenever  it  may  p'eafe  God  to  qall  them 
home,  they  may  hot  die  without  having  tafted  of  life.  „ 

What  exclamations  are  here  railed !  How  loud  the  cla¬ 
mours  of  that  miflaken  wifdom,  which  leads  us  perpetually 
out  of  curfelves  ;  which  regards  the  prefent  always  as  nothing, 
and  inceffantly  purfuing  a  future  that  recedes  as  we  advance,  by 
taking  11s  from  the  fpot  we  are  in,  tranfports  us  where  we 
fliall  never  be  !  This  is  the  time,  you  will  perhaps  rep’y,  to 
correct  the  propeniities  of  human  nature.  It  is  in  infancy,, 
you  will  fay,  when  our  pains  are  leall  violent,  that  they  fhould 
be  multiplied,  in  order  to  dinvnifh  their  number  when  we 
arrive  at  years  of  difcrction.  But  who  hath  told  you,  that 
fuch  will  be  the  confequence,  or  that  fuch  an  arrangement  of 
caufeand  effect  is  in  your  power  ?  Or  that  all  the  line  difcioline, 
in  which  you  train  the  weak  mind  of  an  infant,  will  not  be  one 
day  more  pernicious  than  ufeful?  Who  hath  aflured  you  that 
you  fhall  fave  him  any  pain  or  trouble  hereafter,  by  what  you 
inflift  on  him  now  ?  And  how  will  you  prove  to  us,  that 
thofe  evil  propeniities  which  you  pretend  to  eradicate,  are  not 
owing  to  your  own  miflaken  behaviour,  much  more  than  to 
nature?  At  all  events,,  that  cannot  but  be  an  unlucky  fore-, 
fight  which  makes  us  for  the  prefent  miferable,  under  the. 
notion,  whether  well  or  ill  founded,  of  rendering  us  one  day  or 
other  happy. .  Hence  let  thole  who  ufually  confound- liberty 
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and  licentioufnefs,  and  make  no  difference  between  a  child 
that  is  /polled  and  one  that  is  made  happy,  learn  to  make  a 
diftin&ion. 

To  prevent  our  running  into  chimeras,  let  us  never  lofe  fight 
of  what  is  befitting  our  fituation.  Humanity  has  its  place  in 
the  order  and  eonftitution  of  things  :  the  ftate  of  infancy  in 
tbofe  of  human  life  ;  men  ihould  be  confidered  as  men, 
and  children  as  children.  To  affign  both  their  feparate 
places^  and  regulate  the  human  pafiions,  agreeable  to  the  con- 
flitution  of  man,  are  all  that  can  be  done  for  his  happi- 
nefs.  The  relt  depends  on  circumitances  which  are  not  in  our 
power. 

He  only  performs  the  actions  of  his  own  will,  who  hands  in  no 
reed  of  the  affiftance  of  others,  to  put  his  dtfigns  in  execution: 
and  hence  it  follows,  that  the  greatell  of  all  blefiings  is  nat 
authority,  but  liberty.  A  man,  truly  free,  wills  only-  what 
be  is  able  to  perform,  and  performs  what  he  pleafes.  This 
Ihould  be  a  fundamental  maxim.  It  need  only  be  applied  to  a 
(late  of  infancy,  and  all  the  rules  of  education  will  naturally 
flow  from  it. 

Society  has  enervated  man,  not  only  by  depriving  him  of 
the  piiviltge  of  exerting- his  natural  faculties,  but  particularly 
in  rendering  them  infufficient  for  his  purpofes.  Hence  it  is 
that  His  defires  are  increafed  with  his  weaknefs  ;  and  hence  alfo 
we  may  fee  what  is  the  weaknefs  of  a  child  compared  with  that 
of  a  man.  If  man  is  a  powerful,  and  a  child  a  feeble  being,  it 
is  not  becaufe  the  former  has  more  abfolute  flrength  than  the 
latter,  but  becaufe  he  is  naturally  capable  of  fupplying  his  own 
wants,  and  the  other  is  not.  Men,  therefore,  fhould  be  more 
refolute,  and  children  more  capricious;  by  which  we  mean,  the 
latter  fiioulcb  have  a  greater  number  of  defires  that  do  not  arife 
from  real  wants,  and  cannot  be  gratified  without  the  affillance 
of  others. 

We  have  given  a  reafon  for  the  weaknefs  of  a  ftate  of  in¬ 
fancy.  Nature  hath  provided  for  it,  in  the  attachment  of 
parents  to  their  offspring.  This  attachment,  howevever,  may 
be  carried  to  excefs,  and  is  fubjedt  to  great  abufe.  Parents 
'who  live  themfelves  in  a  civilized  ftate,  introduce  their  children 
into  the  world  too  young.  By  increafing  the  number  of  their 
wants,  inftead  of  relieving,  they  augment  the  natural  weaknefs 
of  infancy.  They  augment  it  farther,  in  requiring  more  of  a 
child  than  is  required  by  nature  ;  in  fubjefting  to  the  wall  of 
the  parent,  the  little  ftrength  a  child  has  to  execute  its  own  ; 
and  in  converting  into  fervility,  on  both  tides,  the  reciprocal  de¬ 
pendence  adapted  to  the  weaknefs  of  the  one  and  the  attach¬ 
ment  of  the  other. 

A  wife  man  knows  and  will  keep  his  place  ;  but  a  child  is 
ignorant  of  his,  and  therefore  cannot  confine  himfelf  to  it. 
There  are  a  thousand  avenues  through  which  he  will  be  apt  to 
efcape  :  it  belongs  to  thofe  who  have  the  care  of  his  education, 
therefore,  to  prevent  him  ;  a  talk,  by  the  way,  which  is  not 
very  eafy.  He  fhould  be  neither  treated  as  an  irrational 
animal,  nor  as  a  man  ;  but  fimply  as  a  child:  he  (hould  be 
piade  fenfible  of  bis  weaknefs,  but  not  abandoned  to  fuffer  by 
it ;  he  {hould  be  taught  dependence,  and  not  merely  obedi¬ 
ence  ;  he  {hould  be  inftru&ed  to  ajh,  and  not  to  command. 

.  He  is  in  a  ftate  of  fubmiffion  to  others,  only  becaufe  of  his 
wants,  and  becaufe  they  know  better  than  himfelf  what  is 
good  or  hurtful  for  him.  No  one  hath  a  right,  not  even  the 
j 'other  of  a  child,  to  command  it  to  do  any  thing  that  is  ufelefs. 

Before  prejudice  and  cuftom  have  altered  our  natural  dif- 
pofitions,  the  happinefs  of  children,  as  well  as  of  men,  confifts 
in  the  ex’ercife  of  their  liberty  ;  but  this  liberty  in  the  firft  is 
limited  by  their  weaknefs.  Whofoever  does  wtfct  he  will  is 
happy,  provided  he  is  capable  of  doing  it  himfelf.  This  is  the 
eafe  with  man  in  a  ftate  of  nature.  But  though  a  man  adl  as  ■ 
he  pleafes,  yet  if  his  defires  furpafs  his  perfonal  abilities,  he  is 
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not  happy.  This  is  the  cafe  with  children  in  the  fame  (late* 
They  enjoy,  even  in  that  of  nature,  but  an  imperfedt  liberty* 
refembling  that  which  men  enjoy  in  a  ftate  of  civil  fociety. 
As  we  all  ftand  in  need  of  each  other,  we  become  by  that 
means  weak  and  miferable.  Nature  intended  us  to  be  men  ; 
the  laws  and  cuftoms  of  fociety  have  reduced  us  to  the  con¬ 
dition  of  children.  The  rich,  the  great,  the  powerful,  are 
all  mere  infants,  who,  feeing  every  one  folicitous  to  relieve 
their  mifery,  deduce  from  thence  the  moft  puerile  vanity,  and 
are  proud  of  that  fervice  and  attendance  which  would  not  be 
paid  them  if  they  were  completely  men. 

Thefe  confiderations  are  of  great  importance,  and  may  ferve 
to  account  for  all  the  contradi&ions  we  meet  with  in  the 
focial  fyftem.  Man  is  fubjedfed  by  two  kinds  of  dependence  ; 
the  firft  on  circumftances  and  things,  which  is  that  of  nature  ; 
and  the  fecond  on  men,  which  is  the  effect  of  fociety.  The 
former  being  merely  phyfical,  is  in  no  degree  deftru&ive  of 
liberty,  nor  productive  of  guile  :  the  latter,  being  unnatural 
and  diforderly,  is  productive  of  all  manner  of  vice,  and  it  is  by 
means  of  this  the  matter  and  the  flave  mutually  corrupt  each 
other.  1  f  there  be  any  way  to  remedy  this  evil  in  fociety,  it 
is  by  fubftituiing  laws  in  the  place  of  perfons,  and  to  inveft 
the  general  will  with  a  real  power,  fuperior  to  that  of  indi - 
viduals. 

If  the  laws  of  nations,  like  thofe  of  nature,  were  fo  fixed 
and  invariable,  as  that  no  human  force  or  arc  coukj  alter  them, 
our  dependence  on  men  would  then  become  the  fame  as  that 
on  circumftances  ;  we  might  unite,  in  a  republican  govern¬ 
ment,  all  the  advantages  of  a  ftate  of  nature  with  thefe  of 
fociety  ;  to  that  liberty  which  preferves  man  from  falling  into 
vice,  we  might  add  that  morality  which  raifes  him  up  to  virtue. 
But  this  is  not  t»ie  cafe.  Subject  your  child,  therefore,  only 
to  a  dependence  on  circumjlances  ;  you  will  then  follow  the 
order  of  nature  in  the  progrefs  of  his  education.  Oppofe  to 
his  indifereet  defires  only  phyfical  obltacles,  or  the  inconveniences 
naturally  arifing  from  the  aSlions  themfelves  ;  thefe  he  will  re¬ 
member  on  a  future  occafion  :  without  forbidding  him  to  do 
ill,  it  is  fufficient  to  prevent  him.  Experience  and  impotence 
only  fhould  lay  on  him  their  pofitive  commands.  Give  him 
nothing  becaufe  he  d fires  it,  but  becaufe  it  is  -  needful  for  him. 
Let  him  not  know,  that  in  doing  your  will  he  is  obedient  to 
you,  nor  that  in  doing  his  you  are  fubfervient  to  him.  Inftii  1 
no  ideas  of  command  or  obedience,  but  let  him  conceive  both 
your  adlions  and  his  own  to  he  equally  independent.  Affift  : 
him  when  he  ftands  in  need  of  it,  jnftfo  much  as  is  necefiary 
to  make  him  free,  but  not  imperious  ;  thus,  in  receiving  that : 
affiftance  with  a  kind  of  humiliation,  he  will  afpire  after  that 
moment  when  he  {hull  be  able  to  do  without  it,  and  have  the 
honour  to  ferve  himfelf. 

In  order  to  ftrengthen,  and  forward  the  body  in  its  growth,  . 
nature  employs  various  means,  which  fhould  never  be  thwarted.. 
We  fhould  never;  for  iuftance,  oblige  a  child  to  ftand  Hill, 
when  it  is  defirous  of  running:  about  ;  nor  to  walk  about  when 
it  is  propenfe  to  ftand  ft  ill.'  If  the  difpoiition  of  children  is  not 
fpoilcd  by  our  own  fault,  they  will  never  require  any  thing 
that  is  ufelefs.  Let  them  leap,  run  about,  and  make  what: 
noife  they  pleafe.  This  is  all  the  natural  effeft  of  the  a&ivity  - 
of  their  eonftitution,  exerting  itfelf  to  gather  flrength  ;  but 
we  ought  to  diftrull  every  defire  which  they  are  incapable  of 
themfelves -to  gratify,  and  for  which  they  are  obliged  to  requefl  . 
our  affiftance. .  We  fhould  be  very  careful  here  to  diftinguifh  ; 
between  the  true,  the  phyfical  want,  .and  that  of  caprice,, 
which  now  begins  to  fhew  itielf,  or  that  which  arifea  only/ 
from  the  fuperfluity  before  mentioned-. 

Sect.  IX.  Of  Artifice  and  Cunning  in  Children. 

Havin.g  already  advifed  what  is  to  be  done  when  a  child! 
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cries  for  tin's  tiring  or  the  other,  to  this  we  will  only  add,  that, 
when  it  is  capable  of  exprefiing  itfelf  in  words,  if  it  endeavours 
to  enforce  its  demands  by  crying,  in  order  to  obtain  its  wants 
more  Tpeedily,  or  to  overcome  a  refufal,  it  ought  to  be  abfo- 
luteTy  and  irrevocably  denied.  When  it  defires  what  is  ne- 
ceffary,  you  ought  to  know  and  immediately  comply  with  its 
requeft :  but  to  be  induced  to  do  any  thing  by  its  tears,  is  to 
encourage  it  to  cry  ;  it  is  to  teach  it  to  doubt  your  good-will, 
and  to  think  you  are  influenced  more  by  importunity  than  be¬ 
nevolence.  Beware  of  this ;  for  if  your  child  once  comes  to 
imagine  you  are  not  of  a  good  difpofition,  he  will  foon  be  of  a 
bad  one  ;  if  he  once  thinks  you  compliant,  he  will  foon  grow 
obllinate.  Yeuhhould  comply'  with  his  requeft  immediately,  if 
you  do  not  intend  to  refufe  it.  Mortify  him  not  with  frequent 
Menials,  but  never  revoke  a  refvfal  once  made. 

But,  above  all  things,  beware  of  teaching  your  child  the  cere¬ 
monious  jargon  of  politenefs,  a  fet  of  phrafes  which  he  em¬ 
ploys,  like  magic  fyllables,  to  fubjeft  to  his  pleafure  every  one 
that  comes  near  him,  and  to  obtain  upon  demand  whatever  he 
'defires.  In  the  mode  of  education  adopted  by  the  rich,  their 
.children  never  fail  of  being  rendered  politely  imperious,  by  being 
inilruftedto  make  life  of  fuck  expreffions  as  nobody  choofes  to 
refill.  Neither  in  voice  nor  manner  have  they  any  thingyhp- 
pllant  about  them:  on  the  contrary,  they  are  as  arrogant,  if 
not  more  fo,  in  their  requefts,  than  in  their  commands,  inaf- 
much  as  they  are  always  more  certain  of  being  obeyed.  One 
■fees  immediately,  chat  their  If  you  pleafe,  means,  It  is  I  pleafe; 
and  that  their  pray  {lands  for  do.  Admirable  politenefs  this, 
which  teaches  them  only'-  to  pervert  the  meaning  of  words,  and 
not  to  be  2ble  to  fpeak  otherwife  than  with  the  air  of  com¬ 
mand  !  Surely  it  is  a  lefs  evil  that  a  child  fhould  prove 
clownifh  than  infolent,  and  we  had  much  rather  hear  him  fav 
in  a  fuppliant  tone,  Do  fo  or  fo,  than  make  ufe  of  a  dictatorial 
Pray,  if  you  pleafe.  It  is  not  the  words  he  makes  ufe  of  that 
are  of  fo  much  confequence,  but  the  acceptance  he  annexes  to 
them. 

Excefiive  feverity,  as  well  as  excefiive  indulgence,  ftiould  be 
.equally  avoided.  If  you  leave  children  to  fuffer,  you  expofe 
their  health,  endanger  their  lives,  and  make  them  actually 
jniferable  :  on  the  other  hand,  if  you  are  too  anxious  to  pre¬ 
vent  their  being  fenfible  of  any  kind  of  pain  and  inconvenience, 
you  only  pave  their  way  to  feel  much  greater  ;  you  enervate 
their  conftitutions,  make  them  tender  and  effeminate  ;  in  a 
•word,  you  remove  them  out  of  their  fituation  as  men,  into 
which  they  mull  hereafter  return  in  fpite  of  all  your  folicitude. 
In  order  not  to  expofe  them  to  the  few  evils  nature  would  inflict 
on  them,  you  provide  for  chem  many  which  they  would  other- 
wife  never  have  fuffered. 

It  may  here  perhaps  be  objected,  that  we  fall  into  the  fame 
.error,  for  which  we  have  reproached  thofe  miftaken  parents, 
who  facrifice  the  prefent  liappinefs  of  their  children  to  the 
.confideration  of  an  uncertain  or  imaginary  futurity.  Not  fo  ; 
for  our  pupils  will  be  fufliciently  indemnified  for  the  flight  incon¬ 
veniences  they  fuffer,  by  the  liberty  in  which  they  are  indulged. 
The  neglefted  little  rogues  will  be  feen  fometimes  playing 
amidft  the  fnow,  with  their  hands  black  and  blue,  and  fo  be¬ 
numbed  as  hardly  to  be  able  to  move  their  fingers.  They  may 
go,  if  'hey  will,  to  the  fire  and  warm  tbemfelves  ;  yet  this 
they  refufe  to  do  ;  and,  if  you  fhould  compel  them  to  it,  they 
would  fuffer  an  hundred  times  more  from  your  feverity  than 
from  that  of  the  cold.  Of  what  then  do  you  complain  ?  Do 
we  make  the  child  unhappy  by  ex-pofing  him  only  to  thofe  in¬ 
conveniences  he  choo  res  to  luffer  ?  No.  We  make  him  happy 
for  the  prefent,  by  leaving  him  to  enjoy  his  liberty;  and 
prepare  him  for  being  fo  hereafter,  by  arming  him  againft 
thofe  evils  he  muff  neceffarily  encounter.  If  it  depended  on 


his  choice  to  be  our  pupil  or  yours,  do  you  think  he  would 
hefitate  a  moment  which  to  prefer  ? 

Do  you  conceive  any  being  can  be  truly  happy  in  circum- 
ftances  inconfiftent  with  its  conftit ution  ?  And  is  it  not  in- 
confiftent  with  the  conftitution  of  man,  to  endeavour  to  exempt 
him  from  all  the  evils  incident  to  his  fpecies  ?  It  is  a  faft, 
that  we  are  capacitated  to  experience  great  pleafure,  only  by 
being  inured  to  flight  pain  ;  for  fucli  is  the  nature  of  man.  If 
his  phyfical  conftitution  be  too  vigorous,  his  moral  confti- 
tution  tends  to  depravity.  The  man  who  fhould  be  ignorant 
of  pain,  would  be  a  ii  ranger  alfo  to  the  fenfations  of  humanity, 
and  the  tender  feelings  of  compaffion  for  his  fpecies  ;  his  heart 
would  be  unfufceptible  of  fympathy  ;  he  would  be  unfocial;  he 
would  be  a  monfler  among  his  fellow-creatures. 

Would  you  know  the  moft  infallible  way  to  make  your  child 
miferable  1  'It  is  to  accuftom  him  to  obtain  every  thing  he 
defires  :  for,  thofe  defires  full  increafing  from  the  facility  of 
gratification,  your  incapacity  to  fatisfy  them  muff  fooner  or 
later  reduce  you  to  the  necefiity  of  a  refufal;  and  that  refufal, 
fo  new  and  uncommon,  will  give  him  more  trouble  than  even 
the  want  of  that  which  he  defires.  '  From  wanting  your  cane, 
he  will  proceed  to  your  watch  ;  he  will  next  want  the  bird 
that  flies  in  the  air,  the  ftar  that  glitters  in  the  firmament  ;  in 
fhort,  every  thing  he  fees :  nothing  lefs  than  omnipotence 
would  enable  you  to  fatisfy  it. 

It  is  natural  to  man  to  regard  every  thing  as  his  own,  which 
he  has  in  his  power.  Could  we  increafe  with  our  defire  the 
means  of  gratifying  them,  every  one  would  conceive  himfelf 
the  lord  over  all.  The  child,  therefore,  who  needs  only  de¬ 
fire  a  thing  to  obtain  it,  is  led  naturally  to  imagine  himfelf  the 
proprietor  of  the  univerfe  :  he  looks  upon  all  mankind  as  his 
flaves;  and  when  any  thing  is,  at  length,  refufed  him,  he, 
who  conceives  not  the  impoffibility  of  executing  any  of  his  com¬ 
mands,  elteems  fuch  refufal  as  an  aft  of  rebellion  :  all  the 
reafons  that  can  be  given  him  at  an  age  incapable  of  reafoning, 
appear  to  him  only  pretexts.  He  fees  your  ill-will  through 
the  whole:  the  fenfe  of  an  imaginary  injuflice  fours  his  dif¬ 
pofition;  he  begins  to  hate  every  body;  and,  without  ever 
thinking  himfelf  obliged  by  their  complaifance,  is  enraged  at 
their  contradiftion.  How  is  it  pofiible  that  children,  thus 
fubjeft  to  be  made  the  prey  of  the  moft  irafcible  pafiions,  can 
ever  be  happy  ?  Their  defires,  irritated  by  the  facility  with 
which  they  have  ufually  been  gratified,  are  bent  on  impofii- 
bilities,  whilft  they  meet  on  every  fide  with  nothing  but  con-; 
tradiftions,  obftacles,  fufferings,  and  furrow.  Always  grum¬ 
bling,  fraftious,  and  paffionate,  they  pafs  their  time  amidft 
perpetual  tears  and  complaints.  How  can  thefe  be  fuppofed 
happy  in  their  fituation  ?  Imbecility  and  authority  united,  ge¬ 
nerate  only  folly  and  mifery.  But  if  thefe  notions  of  tyranny 
and  command  make  men  miferable  in  their  infancy,  how  much 
more  will  they  do  fo  as  they  grow  up,  when  the  relations  they 
Hand  in  toothers  become  more  numerous  and  extenfive  !  Ac- 
cuftomed  to  fee  every  thing  give  way  to  their  defires,  how  will 
they  be  furprifed,  in  entering  on  the  world,  to  fee  every  thing 
refift  their  will,  and  to  find  themfelves  opprtffed  by  the  weight 
of  that  univerfe,  which  they  imagined  they  could  move  about 
at  pleafure  ! 

If  we  confider  the  flate  of  childhood  in  itfelf,  is  there  in 
the  world  a  more  feeble  and  helplefs  being,  more  expofed  to 
the  mercy  of  every  thing  about  it,  that  hath  more  need  of  pity, 
afliftaiice,  and  pi  oteftion,  than  an  infant  ?  Do  not  even  its 
innocent  looks  and  engaging  figure  ftem  peculiarly  calculated 
tointereft  in  its  favour  all  that  approach  it,  and  to  induce  them 
to  fuccour  it's  weaknefs  ?  What  then  is  more  difgufling,  and 
contrary  to  the  nature  of  things,  than  to  fee  a  child  imperious 
and  refraftory,  commanding  every  one  that  comes  near  it, 
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and  impudently  ufurping  the  tone  of  a  mailer  over  thofe  who 
have  only  to  leave  it,  and  it  muft  perifli  ? 

On  the  other  hand,  who  rauft  not  fee  that  a  child  lies  under 
fo  many  reftriflions  on  account  of  its  natural  weaknefs,  as  to 
acknowledge  it  barbarous  to  add  to  this  reftraint  that  of  our 
caprices,  in  depriving  it  of  fo  confined  a  liberty,  which  it  can 
fo  little  abufe,  and  is  of  fo  little  ufe  to  itfelf,  or  to  us,  who 
take  it  away  ?  If  there  be  no  objeft  fo  deferving  contempt  as 
an  infolent  child,  there  is  none  fo  deferving  our  compaffion  as 
a  timid  and  baftiful  one.  Since  we  enter,  at  the  age  of  dif- 
cretion,  into  public  flavery,  why  (hould  we  be  previoufly  fub- 
jefled  to  private  fervitude  ?  Let  us  permit  one  moment  at 
leaft  of  human  life  to  be  exempted  from  that  yoke  which 
nature  has  not  impofed  ;  let  us  permit  our  children  the  free 
exercife  of  that  natural  liberty  which  keeps  at  a  diftance,  for 
fome  time  at  leaft,  thofe  vices  which  are  contradlcd  in  the 
bondage  of  fociety.  Let  the  advocates  for  feverity,  then,  on 
the  one  hand,  and  thofe  fond  parents  who  are  Haves  to  their 
children,  on  the  other,  offer  what  frivolous  objections  they 
pleafe  ;  it  is  proper  for  them  before  they  boaft  the  excellence 
of  their  own  methods,  to  ftudy  that  of  nature. 

Sect.  X.  Of  Obedience  ancl  the  Effects  of  reafoning  with 

Children. 

We  have  already  faid,  that  a  child  {hould  obtain  nothing 
merely  becaufe  he  afks  for  it,  but  becaufe  he  Jiands  in  need  of 
it*  ;  that  lie  {hould  be  made  to  do  nothing  out  of  obedience, 
but  only  out  of  neceffity.  Thus  the  words,  command  and  obey, 
{hould  have  no  place  in  his  dictionary,  much  lefs  thofe  of  duty 
and  obligation  ;  but  thofe  of  power,  neceffity,  impotence,  and 
reftraint,  ought  to  ftand  forth  in  capitals.  Before  children 
arrive  at  years  of  diferetion,  they  can  form  no  ideas  of  moral 
beings  or  focial  relations.  It  is  proper,  therefore,  to  avoid, 
as  much  as  poffible,  the  ufe  of  thofe  terms  which  exprefs 
them  ;  left,  if  made  ufe  of  in  their  hearing,  children  fhould  at 
firft  annex  ideas  to  them,  which  afterwards  it  may  be  difficult 
to  feparate.  The  firft  wrong  idea  that  he  forms,  becomes  the 
feed  of  error  and  of  vice.  It  is  to  this  firft  ftep  we  {hould  give 
particular  attention.  Order  it  fo,  therefore,  that  while  he 
continues  to  be  affeCled  only  by  fenfible  objeds,  all  his  ideas 
be  confined  to  his  fenfations  :  let  him  perceive  nothing  but  the 
material  world  about  him  :  otherwife  you  r.aay  be  allured,  that 
either  he  muft  hear  you  fay  nothing  of  the  moral  world  at  all, 
or  he  will  form  fuch  fantaftic  notions  of  it,  as  you  will  not  be 
able  to  efface  all  the  days  of  his  life. 

Mr.  Locke’s  maxim  rvas  to  educate  children  by  reafoning 
with  them  ;  and  it  is  that  which  has  been  much  in  vogue.  The 
fuccefs  of  it,  however,  doth  not  appear  to  recommend  it  ;  for, 
in  fad,  we  meet  with  no  children  fo  filly  and  ridiculous  as 
thofe  with  whom  much  argument  hath  been  held.  Of  all  the 
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faculties  of  man,  that  of  reafon,  which,  indeed,  is  only  a  com¬ 
pound  of  all  the  reft,  unfolds  itfelf  the  lateft,  and  with  the 
greateft  difficulty  ;  and  yet  this  is  what  we  would  make  ufe 
of  to  develop  the  firft;  and  eafieft  of  them.  The  great  end 
of  a  good  education  is  to  form  a  reafonable  man  ;  and  we  pre¬ 
tend  to  educate  a  child  by  the  means  of  reafon  !  1'his  is  be¬ 
ginning  where  we  {hould  leave  off,  and  making  an  implement 
of  the  work  we  are  about. 

If  children  were  capable  of  reafoning,  they  would  ftand  in 


no  need  of  education ;  but,  in  talking  to  them  fo  early  a  lan¬ 
guage  they  do  not  underftand,  we  ufe  them  to  content  them- 
fclves  with  words,  to  cavil  at  every  thing  that  is  faid  to  them, 
to  think  themfelves  as  wife  as  their  mailers,  and  to  become 
petulant  and  captious  :  at  the  fame  time,  whatever  we  imagine 
to  obtain  of  them  by  reafonable  motives,  is  effe&ed  only  by 
thofe  of  covetoufnefs,  fear,  or  vanity,  always  annexed.  We 
may  reduce  almoft  all  the  ieffons  of  morality  that  have,  or  can 
be,  formed  for  the  ufe  of  children,  to  the  following  formula ; 

Mafier.  You  muft  not  do  fo. 

Child.  And  why  muft  I  not  do  fo  ? 

Mafier.  Becaufe  it  is  naughty. 

Child.  Naughty  !  what  is  that  being  naughty  ? 

Majler.  Doing  what  you  are  forbid. 

Child.  And  what  harm  is  there  in  doing  what  one’s  forbid  ? 

Majler.  The  harm  is,  you  will  be  whipped  for  difobedience. 

Child.  Then  I  will  do  it  fo  that  nobody  {hall  know  any 
thing  of  the  matter. 

Majler.  O,  but  you  will  be  watched. 

Child.  Ah  !  but  then  1  will  hide  my  felt. 

Majler.  Then  you  will  be  examined. 

Child.  Then  I  will  tell  a  fib. 

Majler.  But  you  muft  not  tell  fibs. 

Child.  Why  muft  not  I  ? 

Majler.  Becaufe  it  is  naughty,  &e. 

Thus  we  go  round  the  circle  ;  and  yet,  if  we  go  out  of  it, 
the  child  underftands  us  no  longer.  Are  not  thefe  very  ufeful 
inftrudlions  ?  And  yet  we  know  not  what  gould  be  fubllituted 
in  the  place  of  this  fine  dialogue.  Locke  himfelf  would  cer¬ 
tainly  have  been  embarraffed  had  he  been  afked  fo  puzzling  a 
queftion.  To  diftinguilh  between  good  and  evil,  to  perceive 
the  reafons  on  which  our  moral  obligations  are  founded,  is  not 
the  bufinefs,  as  it  is  not  within  the  capacity  of  a  child. 

Nature  requires  children  to  be  children  before  they  are  men. 
By  endeavouring  to  pervert  this  order,  we  produce  forward 
fruits,  that  have  neither  maturity  nor  tafte,  and  will  not  fail 
foon  to  wither  or  corrupt.  Hence  it  is  we  have  fo  many  young 
profeffors  and  old  children.  Childhood  hath  its  manner  of 
feeing,  perceiving,  and  thinking,  peculiar  to  itfelf ;  nor  is  there 
any  thing  more  abfurd  than  our  being  anxious  to  fubftitute 
our  own  in  its  Head.  It  would  be  not  lefs  abfurd  to  require -an 
infant  to  be  five  feet  high,  than  to  expedtaboy  to  have  judge¬ 
ment  at  ten  years  of  age.  In  fadt,  of  what  ufe  would  reafon  be 
to  him  at  that  age  ?  Reafon  is  given  us  as  a  check  upon  our 
power ;  a  child  has  no  need  of  fuch  reftraint. 

In  driving  to  perfuade  your  pupils  to  look  upon  obedience 
as  their  duty,  you  always  add,  to  this  pretended  perfualion, 
the  force  of  compulfion,  or  menace ;  or,  what  is  {till  wovfe, 
enforce  it  by  flattery  and  promifes.  And  thus  it  is  that,  al¬ 
lured  by  interetl  or  conftrained  by  violence,  they  aftedt  to  be 
convinced  by  reafon.  They  fee  very  well  that  to  be  obedient 
is  advantageous,  and  to  be  refraftory  hurtful,  as  foon  as  you 
yourfelf  perceive  either  the  one  or  the  other.  But,  as  you  re¬ 
quire  nothing  of  them  but  what  is  dilagreeable,  and,  as  it  is 
always  difagrceable  to  do  the  will  of  others,  they  conceal  thenr- 
felv.  s  in  order  to  be  at  liberty  to  do  their  own  ;  perluaded  that, 
fo  long  as  their  difobedience  is  undifcovei  ed,  they  are  doing 
right  ;  but  very  ready  to  confefs  themfelves  wrong  when  de¬ 
tected,  for  fear  of  feverer  chaftifement.  The  rational  princi- 


’  It  ought  to  be  obferved,  that  as  pain  is  often  a  neceffity,  fo  pleafure  is  fometimes  a  natural  want.  Children  have,  therefore, 
but  one  d:fire  only  which  {hould  not  be  gratified,  and  this  is  the  defire  of  exacting  obedience.  Hence  it  follows,  that  in  every  thing 
they  demand,  it  is  the  motive  which  excites  them  to  make  fuch  demand,  which  ought  to  engage  our  attention.  Indulge  them, 
as  much  as  poffible,  in  every  thing  which  may  give  them  real  pleafure  ;  but  conllantly  refufe  them  what  they  require  from 
motives  of  caprice,  or  merely  to  exercife  their  authority. 
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pies  of  moral  obligation  are  beyond  their  comprehenficn  :  there 
is  not  a  man  in  the  world  capable  of  making  them  truly  fen- 
fible  of  them  ;  though  the  fear  of  punifhmer.t,  the  hope  of  par¬ 
don,  importunity,  and  the  perplexity  of  knowing  what  to  fay, 
draw  from  them  the  confeflior.  required,  and  we  imagine  them 
convinced  when  they  are  only  haraffed  and  intimidated. 

'The  confequence  of  all  this  is,  that,  in  the  firft  place,  by 
impofing  on  them  an  obligation  they  are  infeniible  of,  you  fet 
them  againft  your  authority  and  alienate  from  you  their  affec¬ 
tions  ;  you  teach  them  to  dijfemble,  lie ,  and  deceive ,  in  order  to  ex¬ 
tort  rewards,  or  avoid  punifhment.  And  laflly ,  by  ufing  them 
to  conceal  their 'real  motives  under  apparent  ones,  you  yourfelf 
furnifh  them  with  the  means  of  perpetually  abufing  you,  of 
preventing  your  knowledge  of  their  true  characters,  and  of  a- 
mufing  you  and  every  body  elfe,  occafionally,  with  empty 
words.  The  laws,  you  will  fay,  though  obligatory,  in  point 
of  conference,  ufe  the  fame  means  of  reftraint  with  grown  per- 
Ions.  It  is  true  :  but  what  are  thefe  perfons  but  children 
lpoiled  in  their  education  ?  This  is  the  very  thing  we  fhould 
endeavour  to  prevent.  Ufe  force  with  children ,  and  argument  with 
men  :  fuch  is  the  order  of  nature  :  the  philosopher  Hands  in  no 
need  of  legal  reftrictions. 

Treat  your  pupil  according  to  his  years.  Put  him  at  firft 
into  his  place,  and  keep  him  there  fo  ftri&ly,  that  he  may  ne¬ 
ver 'afterwards  be  tempted  to  go  from  it.  Thus,  before  he  may 
have  learned  what  prudence  is,  he  will  have  praCtifed  the  moll 
important  of  all  its  leffons.  Never  command  him  to  do  any  thing 
in  the  world:  let  him  not  even  imagine  you  pretend  to  have 
any  authority  over  him.  Let  him  only  be  made  fenfible  that 
he  is  weak,  and  you  are  ftrong  ;  that,  from  your  fituation  and 
his,  he  lies  neceffarily  at  your  mercy  ;  let  him  know,  let  him 
learn  to  perceive  this  circumftance  ;  let  him  early  feel  on  his 
afpiring  creft  the  hard  yoke  nature  hath  impofed  on  man,  the 
heavy  yoke  of  neceffty,  under  which  every  finite  being  mull 
bow  ;  let  him  fee  that  necefjity  in  the  nature  and  conjlitution  of 
things,  and  not  in  the  caprices  1  of  mankind.  The  bridle  of  his 
reftraint  fhould  be  force,  and  not  authority.  As  to  doing  thofe 
things  from  which  he  ought  to  abftain,  forbid  him  not,  but 
prevent  him,  without  explanation  or  argument :  whatever  you 
indulge  him  in,  grant  it  to  his  firft  requeft  without  folicitation 
or  entreaty,  particularly  without  making  any  conditions.  Grant 
with  pleafure,  and  refufe  with  reluftance  :  but,  let  all  your  de¬ 
nials  be  irrevocable  ;  let  no  importunity  overcome  your  refolu- 
tion  ;  let  the  no  !  once  pronounced  be  as  a  brazen  wall,  againft 
which  when  a  child  hath  fome  few  times  exhaufted  his  ftrength, 
without  making  any  impreffion,  he  will  never  attempt  to  over¬ 
throw  it  again. 

By  this  method  you  will  render  his  difpofition  patient,  equal, 
refigned,  and  peaceable,  even  when  he  is  not  indulged  in  the 
purfuit  of  his  own  inclinations  :  for  it  is  in  the  nature  of  man  to 
endure  patiently  the  abfolute  necejfiiy  of  his  circumjlances,  but  not 
the  capricious  and  evil  difpofition  oi  his  fellow-creatures.  It 
w  all  gone,  is  an  anfwer  againft  which  a  child  never  objefts,  at 
feaft  if  he  believes  it  true.  After  all,  it  mull  be  obferved  there 
is  no  mean  to  be  preferved  in  our  condudt  in  this  particular ; 
we  muft  either  exaft  nothing  of  children  at  all,  or  fubject 
them,  at  once,  to  the  moft  perfeft  obedience.  The  worft  edu¬ 
cation  in  the  world  is  that  which  keeps  a  child  wavering  be¬ 
tween  the  will  of  the  tutor  and  its  own;  and  eternally  deput¬ 
ing  which  of  the  two  fhall  be  majier.  It  is  very  ftrange,  that, 
in  the  education  of  children,  tutors  fhould  never  have  thought 
of  any  other  inftruments  to  efftft  their  purpofe  than  thofe  of 


emulation,  jealoufy,  envy,  pride,  covetoufnefs,  and  fertile 
fear;  allpaffions  the  moft  dangerous,  the  moft  apt  to  ferment, 
and  moft  proper  to  corrupt  the  foul,  even  before  the  body  is 
formed.  The  fact  is,  aimoft  every  method  has  been  tried  but 
one,  and  that  the  only  one  which  can  fucceed,  natural  liberty  duly 
regulated,.  No  one  ought  to  undertake  the  education  of  a  child 
who  cannot  conduit!  him  at  pleafure,  merely  by7  the  maxims  of 
pofiibility  and  irnpoffibility.  Give  your  pupil  no  kind  of  ver¬ 
bal  inftructions  ;  he  fhould  receive  none  but  from  experience  : 
inflift  on  him  no  kind  of  punifhment,  for  he  knows  not  what 
it  is  to  be  in  fault.  Require  him  never  to  afk  pardon,  for  he 
cannot  offend  you.  As  he  is  infeniible  of  all  moral  obligation, 
he  cannot  do  any  thing  morally  evil,  or  that  is  deferving  of  pu- 
nilhment  or  reprimand. 

Parents,  you  are  already  frightened,  in  judging  fuch  a  child  by 
your  own  ;  in  this,  however,  you  are  millaken.  The  eonftant 
reftraint,  in  which  you  keep  your  pupils,  irritates  their  vivacity 
the  more  they  are  rellrained  under  your  eye,  the  more  turbu¬ 
lent  they  are  when  they  efcape  from  it  ;  they  muft  indemnify 
themfelves,  when  they  can,  for  that  fevere  confinement  you 
impofe  on  them.  Two  fcholars,  broke  loofe  from  a  fchool  in 
town,  will  do  more  mifehief  in  a  country-village  than  all  the 
boys  in  the  parilh.  Shut  up  one  of  thefe  young  gentlemen 
with  the  foil  of  a  peafant  of  the  fame  age  ;  and  the  firft  will 
havebroken  or  turned  topfy-turvy  all  the  moveables  in  the  room, 
before  the  latter  fliall  have  ftirred  from  his  feat.  What  can 
be  the  reafon  of  this,  if  the  one  be  not  in  a  hurry  to  abufe  his 
momentary  liberty,  while  the  other,  accuftomed  to  freedom,  is 
not  in  any  hafte  to  make  ufe  of  it  ?  And  yet  the  children  of 
peafants,  being  frequently  humoured  and  thwarted,  are  very 
far  from  being  in  that  order  that  could  be  wifhed. 

Let  us  lay  it  down  as  an  inconteftable  maxim,  That  the  firft 
emotion?  of  nature  are  always  right.  There  is  no  original  perver- 
fity  in  the  human  heart.  There  is  not  perhaps  a  iingle  vice  to 
be  found  there,  that  one  could  not  fay  how  and  which  way  it 
entered.  The  only  paffion  natural  to  man  is  the  love  of  himfelf, 
or  ff  love  taken  in  an  extenfive  fenfe.  This  paffion  eonfidered- 
in  itlelf,  or  as  relative  to  us,  is  good  and  ufeful ;  and,  as  it 
has  no  neceffary  relation  to  any  one  elfe,  it  is  in  that  refpedk 
naturally  indifferent  :  it  becomes  good  or  evil,  therefore,  from 
our  application  of  it,  and  the  feveral  relations  we  give  it.  Till 
the  guide  of  felf-love,  then,  which  is  reafon,  appears,  a  child 
fhould  do  nothing  merely  becatife  he  is  feen  or  heard,  nothing 
from  caufes  merely  relative  to  others,  but  only  thofe  things 
which  nature  requires  and  inftigates ;  and  then  he  will  never  do 
wrong. 

It  is  not  to  be  expedted,  that  he  will  never  do  any  mifehiefj 
that  he  will  never  hurt  himfelf,  or  perhaps  break  in  pieces  a 
valuable  utenfil  that  may  happen  to  be  unluckily  placed  within 
his  reach.  He  may  do  a  great  deal  of  harm  without  doing 
ill ;  becaufe  the  evil  of  the  aftion  depends  on  his  intention  to  do 
an  injury,  and  he  will  be  always  free  from  fuch  intention. 
Should  he  not,  and  fnouid  he  once  acquire  an  evil  intention,  he 
is  already  fpoiled  ;  he  is  vicious  aimoft  beyond  remedy.  An 
aftion  may  be  evil  in  the  eyes  of  avarice,  that  is  not  fo  in  thofe 
of  reafon.  In  leaving  children  at  liberty  to  play  about  as  they 
pleafe,  it  is  proper  to  remove  every  thing  out  of  their  way  that 
may  render  their  agility  or  wantonnefs  expenfive  ;  thus  nothing 
that  is  brittle  and  coftly  fhould  be  left  within  their  reach.  Let 
the  furniture  of  their  apartment  be  coarfe  and  folid.  Let 
them  have  no  looking-glafs,  no  china,  nor  other  objects  of 
luxury.  Children  educated  in  the  country  fhould  have  nothing 


*  We  may  be  very  certain  that  a  child  will  think  every  injunction  capricious  that  is  contrary  to  its  own  inclinations,  and  for 
'which  it  fees  not  a  r  safer.  Now,  a  child  fees  no  manner  of  reafon  in  any  thing  that  contradicts  its  own  humour. 
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in  their  chamber  whereby  it  may  be  didinguiflied  from 
that  of  the  meaned  peafant.  To  what  purpofe  fhould  it 
be  carefully  ornamented,  when  they  are  to  {lay  in  it  fo  (hort  a 
time  ? 

Bat  if,  notwilhdanding  all  precautions,  your  child  fhould 
commit  fome  diforder,  or  break  fome  piece  of  furniture,  do 
not  go  to  punifh  or  rate  him  for  your  own  negligence  ;  do  not 
let  him  hear  from  you  a  fingle  word  of  reproach  ;  let  him  not 
even  perceive  you  are  difpleafed,  but  add  exaftly  in  the  fame 
mapner  as  if  it  had  been  broken  by  accident.  In  a  word,  you 
may  think  you  have  effefted  a  great  point,  if  you  can  prevail  on 
yourfelf  to  fay  nothing  about  the  matter. 

Sect.  XI.  Of  Inftruflion. 

The  mod  critical  interval  of  human  life  is  that  between  the 
hour  of  our  bii  tli  and  twelve  years  of  age.  This  is  the  time 
wherein  vice  and  error  take  root,  without  our  being  poffcffed 
of  any  indrument  to  dedroy  them.  And  when  the  implement 
is  found,  they  are  fo  deeply  grounded,  that  they  are  no  longer 
to  be  eradicated.  If  children  took  a  leap  from  their  mother’s 
bread,  and  at  once  arrived  at  the  age  of  reafon,  the  methods 
of  education  now  ufually  taken  with  them  would  be  very  proper  ; 
but,  according  to  the  progrefs  of  nature,  they  require  thofe 
which  are  very  different.  We  fhould  not  tamper  with  the 
mind,  till  it  has  acquired  all  its  faculties.  For  it  is  impodible 
it  diould  perceive  the  light  we  hold  out  to  it  while  it  is  blind  ; 
or  that  it  fhould  purfue,  over  an  immenfe  plain  of  ideas,  that 
route  which  reafon  hath  fo  {lightly  traced,  as  to  be  perceptible 
only  to  the  {harped  fight.  The  fir (l  part  of  education,  therefore, 
ought  to  he  purely  negative.  It  coniilts,  neither  in  teaching  virtue 
nor  truth  ;  but  in  guarding  the  heart  from  vice,  and  the  mind 
from  eiTor.  If  you  could  be  content  to  do  nothing  yourfelf, 
and  could  prevent  any  thing  being  done  by  others,  if  you  could 
bring  up  your  pupil  healthy  and  robufl  to  the  age  of  twelve  years, 
without  his  being  able  to  didinguidi  his  right  hand  from  his 
left,  the  eyes  of  his  underdanding  would  be  open  to  reafon  at 
your  fnd  leffon  ;  void  both  of  habit  and  prejudice,  hispaffions 
would  not  operate  againil  your  endeavours,  and  he  would  be¬ 
come,  under  proper  indruftions,  the  wifeit  of  men.  It  is  thus,, 
by  attempting  nothing  in  the  beginning,  you  might  produce  a 
prodigy  of  education. 

Take  the  road  direftly  oppofite  to  that  which  is  in  ufe,  and 
you  will  almod  always  do  right.  As  we  think  it  not  enough 
that  children  fhould  be  children,  but  it  is  expefted  they  fhould 
be  mafters  of  arts,  fo  fathers  and  preceptors  think  they  can 
never  have  too  many  checks,  corrections,  reprimands,  menaces, 
promifes,  indruftions,  fair  fpeeches,  and  fine  arguments. 
You  will  aft  wifer  than  all  this,  by  being  reafonable  yourfelf, 
and  never  arguing  with  your  child,  particularly  in  driving  to 
reconcile  him  to  what  he  diflikes.  For  to  ufe  him  to  reafon  only 
upon  difagreeable  fubjefts,  is  the  way  to  difgufl  him,  and  bring 
argument  early  into  diferedit  with  a  mind  incapable  of  under- 
flanding  it.  Exercife  his  corporeal  organs,  fenfes,  and  faculties, 
as  much  as  you  pleafe,  hut  keep  his  intclleflual  ones  inaSive  as  long 
as poffible.  Be  cautious  of  all  the  fentiments  he  acquires  previ¬ 
ous  to  the  judgment,  which  fhould  enable  him  to  ferutinize 
them.  Prevent  or  redrain  all  foreign  impreffions  ;  and,  in  order 
to  hinder  the  rife  of  evil,  be  not  in  too  great  a  hurry  to  infl.il 
good  ;  for  it  is  only  fueh  when  the  mind  is  enlightened  by  rea¬ 
fon.  Look  upon  every  delay  as  an  advantage  ;  it  is  gaining  a 
great  deal  to  advance  without  lofing  any  thing.  Let  the  infancy 
of  children  therefore  have  time  to  ripen.  In  fhort,  what¬ 
ever  indruftion  is  neceffary  for  them,  take  care  not  to  give  it 
them  to-day,  if  it  may  be  deferred  without  danger  till  to¬ 
morrow. 

Another  confideration,  which  confirms  the  utility  of  this 
method,  is  the  particular  genius  of  the  child  ;  which  ought  to 
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be  known  before  it  can  be  judged  what  moral  regimen  is  bed 
adapted  to  it.  Every  mind  hath  its  peculiar  turn,  according 
to  which  it  ought  to  be  educated  ;  and  it  is  of  very  material 
confequencc  to  our  endeavours,  that  it  be  educated  according 
to  that  turn,  and  not  any  other.  The  prudent  governor  will 
watch  a  long  time  the  workings  of  nature,  will  obferve  his 
pupil  well  before  he  fpeaks  the  fird  word  to  him.  Leave  then 
his  natural  charafter  at  liberty  to  unfold  itfelf  ;  lay  it  under  no 
reflraint  whatever,  that  it  may  the  better  be  laid  open  to  view. 
Do  you  think  the  time  lod  in  which  a  child  is  tints  left  at  li¬ 
berty  ?  Quite  the  contrary  ;  it  will  be  fo  bed  employed:  For 
is  it  not  thus  yomyourfdf  learn  to  hufband  time  ilill  more  pre¬ 
cious  ?  If  you  fet  about  any  thing,  before  you  know  in  what 
manner  to  aft,  you  proceed  at  random.  Liable  to  iniltake,  you 
are  frequently  obliged,  to  undo  what  is  done  ;  and  find  your- 
felves  farther  from  the  end  defigned,  than  if  you  had  been  leik 
precipitate  to  begin  the  work.  Aft  not  like  the  mifer,  who 
lofes  much  becaufe  he  is  unwilling  to  lofe  a  little  ;  but  facrince 
in  infancy  that  time  which  you  will  regain  with  ufury  in  amoie 
advanced  age. 

But  where,  will  it  be  faid,  mud  we  place  an  infant  thus  to 
be  educated  as  an  infenfible  being,  as  a  mere  automaton  ?  Shall 
we  take  him  to  the  world  m  the  moon,  or  to  fome  defert 
ifland  ?  Shall  we  feparate  him  from  the  red  of  his  fpecies  ?  Will 
he  not,  if  in  the  world,  have  before  him  continually  the  pro- 
fpeft  and  example  of  the  paffions  of  others  ?  Will  he  never  meet 
in  company  with  children-of  his  own  age  ?  Will  he  not  fee  hia 
parents,  his  neighbours,  his  nurfe,  his  governefs,  his  fervant, 
and  at  lad  his  governor  himfelf,  who,  after  all,  will  be  no  angel  ? 
This  objeftion  is  reafonable  and  folid.  But  who  has  told  you 
the  natural  education  of  a  ch  id  was  an  eafy  undertaking  !  It  is 
your  fault,  ye  men  of  fociety  !  that  you  have  made  every  thing 
which  is  right,  fo  difficult  to  be  put  in  execution.  The  diffi¬ 
culties  mult  be  acknowledged  ;  and  perhaps  they  are  infur- 
mountable.  It  is,  however,  certain,  that,  by  endeavouring  to 
obviate  them,  we  may  fucceed  to  a  certain  degree.  It  is  requifits 
to  point  out  the  end  we  fhould  aim  at.  It  is  not  perhaps  poffible 
to  reach  it  ;  but  he  who  approaches  the  nearefl  this  end,  will 
have  fucceeded  the  bed. 

Sect.  XII.  Of  the  Effefls  of  the  Paffions,- 

Violent  paffions  produce  a  great  effeft  on  a  child  who  is 
witnefs  of  them,  becaufe  their  marks  are  driking,'  and  command 
attention.  Anger  in  particular  is  fo  boiiterous  in  its  expreffions, 
that  it  is  impoffible  not  to  perceive  it  when  near  at  hand.  You 
will  afk,  perhaps,  if  this  does  not  afford  a  fine  opportunity  for 
a  pedagogue  to  make  an  excellent  difeourfe  ?  No.  No  excellent 
difeourfe  at  all  ;  not  a  word  fhould  be  faid  on  the  oecafioq. 
Let  the  child  only  be  a  witnefs  to  the  feene;  he  will  be  too  much 
furprifedat  the  fight  not  to  afk  you  the  meaning  of  it.  Your 
anfwer  is  very  fimple,  and  naturally  arifes  from  the  very  objefts 
that  drike  bis  fenfes.  He  fees  an  inflamed  countenance,  fpark- 
ling  eyes,  menacing  gedures  ;  he  hears  violent  exclamations  ; 
all  figns  that  the  body  is  out  of  order.  Tell  him,  therefore, 
ferioufly,  and  without  appearance  of  affeftation,  the  poor  mail 
is  taken  fuddenly  ill  ;  that  he  is  feized  with  a  fit  of  an  ague. 
You  may  hence  take  occafion  to  give  him,  in  a  few'words,  a 
general  notion  of  difeafes  and  their  efFefts  :  for  thefe  depend 
immediately  oh  nature,  and  form  one  of  thofe  chains  by  which- 
he  fhould  perceive  himfelf  bound  to  the  immoveable  weight  of 
neceffity. 

Is  it  not  probable,  that  from  this  notion,  which  is  far  from 
being  a  falfe  one,  he  may  contraft  an  early  repugnance  to  ail 
excefs  of  paflion,  which  he  would  regard  as  a  didemper  ?  Do 
not  you  think,  at  lead,  that  fuch  a  notion,  properly  inculcated, 
might  produce  as  falutary  an  effeft  as  a  tedious  moral  fermon  ? 
The  future  advantages  attached  to  this  notion  alfo  are  not  in- 
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confideyable  ;  as  you  are  thereby  authorifed,  if  there  Ihould  be 
occafion  for  it,  to  treat  a  fra&ious  child  as  if  he  were  fick  ; 
to  confine  him  to  his  chamber,  or  even  to  his  bed,  if  needful, 
and  to  prefcribe  him -a  ftrift  regimen  ;  by  which  means  he  will 
become  afraid  cf  thefe  growing  vices,  and  will  look  upon  them 
as  odious  and  formidable  ;  without  ever  regarding  the  feventy 
you  are  obliged  to  make  ufe  of,  in  order  to  cure  him  of  them, 
in  the  light  of  a  punifhixieiit.  Should  it  fo  happen,  alfo,  that 
you  yourfelf,  in  feme  unguarded  moment,  fhould  depart  from 
that  temperance  and  moderation  which  it  Ihould  be  your  con- 
ftant  Itudy  to  maintain,  you  need  not  feek  to  difguife  your  er¬ 
ror  ;  but  apologize,  for  fuch  fally  of  your  paffion,  by  frankly 
telling  him,  with  a  tender  reproach,  that  he  hath  made  you 
very  ill. 

It  is  further  to  be  obferved,  as  a  matter  of  great  confequence, 
that  none  of  thofe  fimple  and  ingenuous  exprefiions,  which  may 
give  a  child  an  idea  of  the  ignorance  in  which  he  is  educated, 
fhould  be  taken  notice  of  and  repeated  in  his  hearing.  An  in- 
difereet  fit  of  laughter  in  a  byftander  might  difconcert  all  that 
you  had  been  doing  for  fix  months,  and  do  him  an  irreparable 
injury  perhaps  all  his  life-time.  We  cannot  be  too  often  re¬ 
minded,  that  to  be  mailer  of  a  child,  it  is  neceffary  to  be 
mafler  of  one’s  felf.  If  your  pupil  happen  to  be  prefent  at  a 
fcolding-bout  between  two  female  neighbours,  and,  going  up  to 
the  mofl  violent,  he  fays  to  her,  in  a  tone  of  compaction  :  Good 
* -woman ,  you  are  extremely  ill :  I  am  very  forry  for  it ;  this  in- 
ftance  of  fimplicity  would  undoubtedly  have  its  effedl  on  the 
fpeftators,  if  not  on  the  a&reffes  themfelves.  Without  either 
fmiling,  chiding  or  commending  him,  however,  it  would  be 
requifite  to  take  him  inflantly  away,  before  he  perceives  that 
effedt,  at  lead  before  he  can  have  time  to  reflect  on  it  ;  and,  by 
diverting  his  mind  to  other  objedts,  foon  drive  it  entirely  out  of 
'his  thoughts. 

Sect.  XIII.  Of  Property. 

Our  defign  is  not  to  be  circumllantial  on  every  occaflon  ; 
but  only  to  lay  down  general  maxims,  and  illullrate  what  is  dif¬ 
ficult  by  examples.  It  is  impofiible  to  bring  up  a  child  in  the 
midfl  of  fociety,  to  the  age  of  twelve  years,  without  giving 
him  fomc  idea  of  the  relations  between  man  and  man,  and  of 
the  morality  of  human  adtions.  It  is  fufficient,  therefore,  to 
defer  inftrudting  him  in  thefe  neceffary  notions  as  long  as  poffi- 
ble  ;  and  that,  when  it  becomes  abfolutely  requifite,  fuch  in- 
ftrudtion  be  confined  to  objedls  of  prefent  utility  ;  being  calcu¬ 
lated  only  to  prevent  his  thinking  himfelf  at  liberty  to  do  what 
he  plcafes.'  There  are  children  of  difpolitions  fo  mild  and  con¬ 
formable,  that  they  may  be  condudled  very  far  without  danger, 
in  their  primitive  innocence  :  but  there  are  others  fo  ftubborn 
and  violent,  that  it  is  neceffary  to  make  men  of  them  as  foon  as 
poffible,  that  we  may  not  be  obliged  to  chain  them  up,  as  too 
unrulyrfor  children. 

The  firlt  obligations  we  lie  under,  refpedl  otirfelves  :  our 
primary  fentiments  centre  in  our  own  exigence  ;  all  our  natu¬ 
ral  emotions,  at  firlt,  relating  to  felf-prefervation.  Hence, 
our  firft  fenfe  of  jutlice  arifes  not  from  what  we  owe  to  others , 


but  from  what  is  due  from  them  to  us  ;  a  circumftance  which 
manifefts  another  blunder  in  the  common  methods  of  education  ; 
wherein,  by  talking  to  children  of  their  duties  inftead  of  their 
claims,  we  begin  by  telling  them  the  reverfe  of  what  we  ought 
to  do,  by  endeavouring  to  inculcate  what  they  cannot  under¬ 
hand,  and  of  courfe  that  in  which  they  cannot  be  interefted. 
Had  we,  therefore,  the  direction  of  one  of  thofe  children  juft 
fpoken  of,  we  Ihould  fay  to  ourfelves,  A  child  ftrives  not  fo 
much  to  gain  the  maftery  over  perfons*  as  over  things  ;  and  he 
will  foon  learn  from  experience  to  refpedl  thofe  of  the  former 
who  are  fuperior  to  him  in  ftrength  and  years,  whereas  the 
latter  cannot  ftand  up  in  defence  of  themfelves.  The  firft  notion 
to  be  given  fuch  a  child,  is  lefs  that  of  liberty  than  of  pro¬ 
perty  ;  and  in  order  to  give  him  that  idea,  it  is  neceffary  he 
fhould  become  the  proprietor  of  fomething.  To  tell  him  of  his 
clothes,  his  furniture,  and  his  playthings,  is  faying  nothing  ; 
becaufe  although  fuch  things  are  at  his  difpofal,  yet  he  knows 
not  how,  or  why,  he  is  pofTeffed  of  them.  To  tell  him  they 
are  his,  becaufe  they  are  given  to  him,  is  to  juft  as  little  pur- 
pofe  ;  for,  in  order  to  give  them  to  him,  fomebody  muft  have 
a  prior  right  to  them  ;  and  it  is  the  principle  of  property  itfelf 
which  we  want  to  explain  to  him.  Add  to  this,  that  a  ^ift 
betokens  a  convention  or  agreement  between  the  parties,  and  a 
child  cannot  be  made  to  comprehend  the  nature  of  a  conven¬ 
tion  f. 

It  is  our  bufinefsto  recur  to  the  origin  and  foundation  of  pro¬ 
perty.  ;  for  thence  our  firft  ideas  thereof  fhould  arife.  My 
pupil,  fays  M.  Rouffeau,  living  in  the  country,  has  of  courfe 
acquired  fome  little  notion  of  hufbandry  ;  to  this  end  he  wanted 
only  obfervation  and  leifure,  both  which  he  pofleffed.  It  is 
natural  to  people  of  all  ages,  and  more  particularly  to  children, 
to  wifh  to  fhow  figns  of  their  power  and  adlivity,  and  to  exert 
themfelves  in  the  imitation,  creation,  and  production  of  things. 
Emilius  has  not  twice  feen  the  gardener  fow,  and  raife  beans 
and  peafe,  and  he  has  already  conceived  a  ftrong  defire  to  be¬ 
come  a  gardener. 

_  Agreeable  to  the  principles  already  eftablifhed,  I  oppofe  not 
his  inclination  ;  on  the  contrary,  I  encourage  him  in  it,  fecond 
his  defign,  and  work  along  with  him,  not  merely  to  pleafe 
him,  but  my  felf ;  at  leaft  I  make  him  think  fo.  Thus  am  I 
become  a  gardener’s  labourer,  and,  as  my  pupil  wants  ftrength 
to  handle  the  fpade,  am  contented  to  turn  up  the  foil  for  him. 
He  takes  poffefiion  of  it  by  planting  a  lean  ;  a  pofiefiion  cer¬ 
tainly  as  facred  and  refpedlable  as  Nunes  Balbao  took  of  South 
America,  in  the  name  of  the  king  of  Spain,  by  planting  his 
ftandard  on  the  coaft  of  the  South  fea.  We  come  every  day  to 
water  our  beans,  and  fee  them  with  great  pleafure  come  out  of 
the  ground.  At  the  fame  time,  I  increafe  this  fatisfadlion  of 
my  pupil  by  informing  him  that  this  little  fpot  belongs  to  him  ; 
explaining  the  nature  of  his  property  therein,  by  reprefenting 
to  him  that  he  hath  fpent  his  time,  his  trouble,  and  in  fhort 
employed  his  whole  perfon  in  the  cultivation  ;  that  he  has  as 
much  right  to  reclaim  the  produce  thereof  from  any  perfon 
whatever,  as  to  wreft  his  arm  out  of  the  hands  of  any  one  who 
would  retain  it  againfthis  confent. 


*  We  ihould  never  permit  a  child  to  play  with  grown  perfons  in  the  fame  manner  as  with  his  inferiors,  nor  even  as  with  his 
equals.  If  he  fhould  ever  ftrike  any  one  in  earneft,  though  it  were  a  foot-boy,  or  the  meaneft  fervant,  let  them  always  return 
his  blows  with  mtereft,  and  in  fuch  a  manner  as  to  make  him  take  heed  how  he  ftrikes  them  again.  Many  an  imprudent 
governefs  has  encouraged  the  anger  of  children  ;  exciting  them  to  ftrike  others,  and  even  herfelf,  while  /he  laughed  at  their 
feeble  attempts  ;  not  thinking  that  fuch  attempts  were  intentional  murders  in  the  little  creatures,  whole  blows  would  have  been 
fatal  had  their  ftrength  been  equal  to  their  fury. 

f  This  is  the  reafon  that  children  want  to  have  thofe  things  again  which  they  give  away,  and  cry  when  they  are  not  returned 
to  them..  This,  however,  is  not  the  cafe  when  they  come  to  know  the  nature  of  a  gift :  they  are  then  only  more  circumfpcA 
and  cautious  of  what  they  give  away.  ^ 
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Having  thus  made  him  fenfible  of  his  right  to  the  produce  of 
his  labour,  he  comes  on  a  fine  day,  as  ufual,  to  water  his  riling 
plants  ;  when,  behold  his  beans  are  all  torn  up  by  the  roots, 
the  ground  turned  up,  and  the  place  hardly  to  be  known. 
What  a  fight  !  what  caufe  of  afflidlion  is  here  !  His  bofom 
fwells  with  grief  and  indignation.  Alas  !  he  cries,  what  is 
become  of  my  labour  and  pains,  the  fruit  of  all  my  toil  and 
indultry  ?  Who  hath  deprived  me  of  my  property  ?  Who  hath 
taken  away  my  beans?  Thus,  venting  his  exclamations  at  this 
JirJl  fenfe  of  injujlice,  he  fheds  a  flood  of  tears,  and  fills  the  air 
with  his  cries  and  complaints.  In  the  mean  time,  I  take  part 
in  his  diflrefs,  and  endeavour  to  find  out  the  author  of  the 
mifchief.  This  is  found  to  be  the  gardener,  who  is  immedi¬ 
ately  fent  for.  Here  again  is  poor  Emilius  deceived  in  his  ex¬ 
pectations  ;  the  gardener,  underftanding  our  complaint,  begins 
to  complain  louder  than  we.  So  !  Gentlemen,  it  is  you  I  find 
that  have  deftroyed  my  fine  melons  with  your  pretended  gar¬ 
dening.  Did  you  not  know  that  I  had  fown  fome  choice 
Maltefe  melon-feed  on  that  very  fpot,  which  you  dug  up  in 
order  to  plant  your  worthlefs  beans  ?  Yes — the  feeds  were  given 
me  as  a  curiofity,  and  I  was  in  hopes  to  regale  you  daintily 
with  the  fruit  when  it  became  ripe.  But  you  have  deftroyed 
the  plants  juft  peeping  out  of  the  ground,  and  have  not  only 
done  me  an  irreparable  injury,  but  have  deprived  yourfelves 
of  the  pleafure  of  tailing  the  raoft  exquiiite  melons  in  the 
world. 

Rouffeau.  Forgive  us,  honeft  Robert ;  we  did  not  know  that 
you  had  bellowed  your  toil  and  pains  on  that  fpot.  I  fee  that 
we  have  been  to  blame,  in  fpoiling  your  work  :  but  we  will 
fend  for  fome  other  feed,  to  fupply  the  place  of  that  we  have 
dug  up  ;  and  will  take  care,  when  we  go  to  digging  again,  that 
nobody  hath  been  there  before  us. 

Robert.  Then  you  may  throw  afide  your  tools,  Gentlemen; 
for  there  is  no  ground  lies  here  uncultivated.  For  my  part,  I 
labour  on  the  foil  my  father  improved  before  me  ;  and  my 
neighbours  do  the  fame  ;  fo  that  all  the  land  you  fee,  has  been 
occupied  long  ago. 

Emilius.  Then,  there  mull  be  a  good  deal  of  melon-feed 
deftroyed,  Mr.  Robert. 

Rob.  Excufe  me  there,  young  Gentleman  ;  we  do  not 
often  meet  with  fuch  wild  little  gardeners  as  you.  With 
us,  nobody  meddles  with  another’s  garden  ;  but  has  a  regard 
to  the  fruits  of  his  labour,  in  order  to  fecure  tliofe  of  his 
own. 

Emil.  Well,  but  what  mufti  do  ?  I  have  no  garden. 

Rob.  That  is  nothing  to  me.  1  allure  you,  if  you  fpoil 
mine,  you  lhall  walk  in  it  no  more  ;  for,  take  notice,  I  will  not 
throw  my  time  and  labour  away. 

Roujf.  No,  that  would  be  unreafonable ;  but  cannot  we  fome- 
how  accommodate  this  matter?  What  if  our  friend  Robert  was 
to  allot  us  a  corner  of  his  garden  to  ourfelves,  on  condition  of 
fnaring  with  us  in  the  produce  of  it  ? 

Rou.  That  I  will  do,  without  conditions  ;  but  remem¬ 
ber  that  I  lhall  dig  up  your  beans,  if  you  meddle  with  my 
melons.  ✓ 

In  this  fpecimen  of  the  manner  of  implanting  the  frjl  notion 
of  moral  principles  in  the  minds  of  children,  it  is  obfervable  how 
naturally  the  idea  of  property  refers  to  the  right  of  the  ferjl  oc¬ 
cupier.  This  method  is  plain  and  Ample,  and  agreeable  to  the 
capacity  of  a  child.  It  is  to  be  obferved  here,  however,  that 
the  inftrufitions  on  this  head,  which  in  theory  are  laid  down  in 
two  or  three  pages,  may  take  up  a  whole  year  to  put  in  prac¬ 
tice  ;  for  in  the  purfuit  of  moral  ideas  we  cannot  advance  too 
flow  nor  tread  too  fecurely.  Think  of  this  example,  ye  young 
preceptors  !  and  remember  that  your  leftures  fhould  always 
confift  rather  of  ablion  than  difeourfe  :  for  children  ealily  forget 
what  they  fay,  as  well  as  what  is  faid ;  but  not  what  they  do, 
Vol.hi. 


or  what  is  done  to  them.  InftruCtions  of  this  kind  fhould  be 
given,  as  we  before  obferved,  either  fooner  or  later,  according  as 
the  mild  or  turbulent  difpofition  of  the  child  may  render  t'  em 
neceflary.  Their  utility  is  obvious  to  the  moll  fuperficial  ob- 
ferver.  To  omit  nothing,  however,  of  importance  on  a  diffi¬ 
cult  fubjeft,  we  lhall  here  give  another  example. 

Your  child,  we  will  fnppofe,  is  fo  rude  and  boifterous  as  to 
fpoil  every  thing  he  lays  his  hands'  on.  Be  not  angry  with 
him  ;  but  remove  what  you  are  fearful  of  his  fpoiling,  out  of  his 
reach.  If  he  break  the  utenfils  which  he  ftan’d  in  daily  need  of, 
be  not  in  hafte  to  give  him  others ;  but  let  him  experience  the 
want  of  them.  If  he  break  the  windows  of  his  apartment,  let 
the  wind  blow  day  and  night  in  upon  him,  without  troubling 
yourfelf  about  his  catching  cold  ;  for  it  is  better  he  fhould 
catch  cold,  than  be  indulged  in  fuch  frantic  airs  :  never  com¬ 
plain  of  the  inconveniencies  to  which  he  may  put  yourfelf ; 
but  contrive  fo  that  he  may  be  the  firft  to  feel  their  effedls. 
After  fome  time,  indeed,  you  may  have  your  windows  mend¬ 
ed  ;  but  without  faying  any  thing  to  him  :  and  flrould  he  break 
them  again,  change  your  method.  In  that  cafe  fay  to  him, 
very  coldly,  and  without  putting  yourfelf  into  a  pafiion,  Thefe 
windows  are  mine  ;  I  took  care  to  have  them  placed  there,  and 
will  prevent  their  being  broke,  by  fhutting  you  up  in  a  dark 
room  where  there  are  no  windows  to  break.  At  the  novelty  of 
this  proceeding,  he  will  begin  to  cry  and  ftorm  ;  nobody,  how¬ 
ever,  muft  feem  to  hear  him.  On  this,  he  will  foon  change 
his  tone,  to  the  milder  notes  of  fighs  and  complaint.  At  this 
time,  let  onq  of  the  fervants  pafs  by  accidentally,  of  whom  he 
will  doubtlefs  beg  his  deliverance.  Without  any  other  pretence, 
however,  the  fervant  fhould  be  directed  to  fay,  I  have  alfo 
windows  to  preferve,  and  then  walk  away.  In  fhort,  after  the 
child  fhould  have  remained  there  fome  hours,  long  enough  to 
tire  him  heartily,  and  make  him  remember  it,  fomebody  fhould 
fuggeft  to  him  the  making  you  a  propofal  to  fet  him  at  liberty, 
on  condition  of  his  breaking  no  more  windows.  He  would 
defire  no  better  terms,  and  accordingly  would  fend  for  you  to 
come  to  him.  You  flrould  go,  and  hear  his  propofal,  which 
being  made,  you  fhould  inftantly  accept  ofiit ;  obferving  that 
it  was  a  prudent  thought,  and  that  it  was  a  pity  he  did  not  hit 
on  it  fooner,  as  you  would  both  have  been  gainers  by  it.  You 
flrould  then,  without  requiring  any  proteftation  or  verbal 
confirmation  of  his  promife,  falute  him  in  the  moll  friendly 
manner,  and  lead  him  immediately  to  your  apartment ;  regard¬ 
ing  the  agreement  made  between  you  as  facred  and  inviolable 
as  if  attefted  on  oath.  What  an  idea  do  you  think  he  will 
deduce  from  this  procedure,  of  the  faith  and  utility  of  en¬ 
gagements  ?  It  is  a  quellion  if  there  be  fcarcely  a  child  in 
the  world,  not  already  quite  fpoiied,  who  could  witlrftand 
fuch  a  proceeding,  or  would  wilfully  break  a  window  ever 
afterwards. 

Sect.  XIV.  Of  Lying  and  Deception. 

We  enter  now  on  the  moral  world.  Behold  the  opening  to 
vice.  With  our  fenfe  of  mutual  conventions  and  reciprocal  duties 
arife  falfehood  and  deceit.  Mo  fooner  do  we  find  ourfelves  ca¬ 
pable  of  doing  what  we  ought  not  to  do,  than  we  are  prompted 
to  conceal  our  having  done  what  we  ought  not  to  have  done. 
When  intereft  induces  us  to  promife,  intereft  in  a  greater  degree 
tempts  us  to  violate  that  promife;  all  that  is  required  is  to  do  it 
with  impunity.  Therefourcc  is  natural;  we  endeavour  to  hide 
our  actions,  and  to  deceive  by  our  words.  Not  being  able  to 
prevent  vice,  we  are  alreadyjn  the  circumftances  of  punifhing 
it  :  hence  arife  the  mifeiies  of  human  life  which  take  root  in 
our  errors. 

Enough  has  been  already  faid  to  give  the  reader  to  underftand, 
that  punifnment  ought  never  to  be- inflicted  on  children  as  a  pu- 
nflement,  but  that  it  flrould  be  made  to  follow  as  a  natural  cor, i- 
Z  z 
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fequence  of  their  mifdeeds.  Hence  you  fhould  never  declaim 
againft  lying,  nor  punifh  them  direftly  for  telling  untruths  ;  but 
you  fhould  fo  manage  it,  that  they  fhould  feel  the  ill  effedts  of 
lying,  by  not  being  believed  when  they  fpeak  truth,  and  by  being 
ftill  accufed  of  facts  they  are  innocent  of,  notwithllanding  all 
their  affeverations. 

An  helplefs  being,  fenfible  of  its  Handing  in  need  of  the  af- 
ftftanceof  others,  and  conftantly  experiencing  their  benevolence, 
can  have  no  interefl  in  deceiving  them  ;  on  the  contrary,  it  is 
very  evidently  bis  interefl;  that  they  fhould  fee  things  as  they 
really  are,  left,  if  they  are  deceived,  it  fhould  turn  out  to  his 
prejudice.  Hence  it  is  clear,  that  it  is  not  natural  for  chil¬ 
dren  to  deceive  in  matters  of  fa£l :  but  it  is  the  law  of  obedience, 
to  which  they  are  fubjedled,  that  produces  th tneceffity  for  lying; 
becaufe  obedience  being  in  itfelf  painful,  children  difpenfe  with 
it  in  private  as  much  as  pofiible  ;  and  their  prefent  interefl,  in 
avoiding  punifhment  or  reproach,  is  more  powerful  than  the 
future  one,  arifing  from  telling  truth.  When  a  child  is  edu¬ 
cated,  therefore,  agreeable  to  the  natural  principles  of  liberty', 
why  fhould  he  deceive  you  in  his  words,  or  hide  from  you  his 
actions  ?  As  you  never  reprehend  nor  punifh  him,  never  require 
any  thing  of  him,  why  fhould  he  not  make  you  privy  to  his 
aftions,  as  well  as  any  of  his  little  companions  ?  Whence 
fhould  he  apprehend  more  danger  on  one  fide  than  on  the 
other  V 

It  is  ftill  lefs  natural  for  children  to  deceive  in  matters  of 
right  ;  as  all  promifes  to  do  any  thing,  or  abftain  from  it,  are 
deeds  of  convention,  which  are  not  included  in  a  ftate  of  na¬ 
ture,  but  derogate  from  its  .freedom.  Add  to  this,  that  all 
engagements  entered  into  by  children  are  null  and  void  of  them- 
felves  ;  in  as  much  as,  not  being  able  to  extend  their  limited 
views  beyrond  the  prefent,  they  know  not  what  they  are  about 
in  making  fuch  engagements.  Nay,  a  child  can  hardly  befaid 
"to  deceive,  at  the  very  time  of  entering  therein  ;  for,  thinking 
about  nothing  but  difengaging  himfelf  from  fomething  elfe  for 
the  prefent,  whatever  he  undertakes  to  do  hereafter  is  in  fadl 
nothing.  If,  for  inftance,  he  fhould  be  able  to  efcape  a  whip¬ 
ping-bout,  or  obtain  a  box  of  fugar-plums,  by  promifing  to 
throw  himfelf  out  of  the  window  the  next  day,  he  would  very 
readily  promife  to  do  it.  Hence  it  is  that  the  law  very  prudently 
pays  no  regard  to  engagements  entered  into  by  children  ;  and 
when  fathers,  or  makers,  more  fevere,  infilt  on  their  fulfilling 
them,  it  is  only  in  cafes  where  a  child  ought  to  have  fo  done, 
had  he  made  no  fuch  promife. 

A  child,  not  knowing  what  he  is  about  in  making  engage¬ 
ments,  cannot  be  faid  therefore  to  tell  a  lie,  or  deceive,  in  fo 
doing.  It  is  not  the  fame,  however,  in  his  refufing  to  fulfil 
them;  for  he  may  remember  very  well  the  promife  he  hath 
made,  but  he  does  not  fee  the  importance  of  keeping  it.  Hav¬ 
ing  little  or  no  ability  to  judge  of  the  future,  he  cannot  fore¬ 
fee  the  confequences  of  things  ;  and  though  he  fhould  break  his 
engagements,  he  does  nothing  inconfiftent  with  the  under- 
flanding  of  his  years.  It  follows  hence,  that  deceit  and  lying 
in  children  mull  all  be  attributed  to  their  mafters ,  and  that,  in 
endeavouring  to  teach  them  the  truth,  they  only  Inftrudl  them 
to  lie.  In  our  great  hafte  to  regulate,  to  govern  and  initrudl 
them,  we  find  not  fufficient  means  to  compafsour  end  :  we  en¬ 
deavour,  therefore,  to  lay  ftronger  hold  on  their  minds  by 
maxims  without  foundation,  and  precepts  without  reafon ; 
while  we  had  rather  they  'Ihould  learn  our  leffons,  and  be  de¬ 


ceitful,  than  remain  ignorant  and  be  fincere.  Give  your  pupil 
only  pradlical  leffons,  and  defire  rather  to  fee  him  good  than 
learned.  Never  exadf  any  promife  of  him,  for  fear  he  Ihould 
be  tempted  to  break  it.  If  any  mifehief  be  done  in  your  ab- 
fence,  and  you  know  not  the  author  of  it,  take  care  never  to 
tax  your  pupil  with  it,  or  to  alk  him,  if  it  was  he  that  did  it  *  ? 
For  in  fo  doing  you  will  only  teach  him  to  deny  it.  And  if  at 
any  time  his  intractable  difpofition  oblige  you  to  enter  into  any 
engagement  with  him,  be  fure  to  take  your  meafures  fo  well, 
that  the  propofal  fhall  always  come  from  him,  not  from  yrou  ; 
that,  when  he  is  once  engaged,  he  fhall  always  perceive  a  pre¬ 
fent  and  adtual  interefl  in  fulfilling  his  engagement  ;  and  that, 
if  he  ever  fails  fo  to  do,  the  ill  confequences  of  fuch  failure  fhall 
appear  to  rife  naturally  from  the  order  and  confutation  of  things, 
and  not  from  your  refentment.  It  is  very  plain,  that  the  more 
independent  you  render  his  welfare,  either  of  the  will  or  judg¬ 
ment  of  others,  the  more  you  deprive  him  of  any  interefl  iu 
practifing  falfehocd. 

When  we  are  not  in  hafte  to  inftruft,  we  are  not  in  hafte  to 
exadl  any  thing  of  children  ;  and  we  take  our  time,  in  order, 
not  to  require  it  out  of  feafon.  Thus  an  infant  is  properly 
formed  without  being  fpoiled  ;  but,  when  a  blundering  pre- 
ceptor,  ignorant  of  his  duty,  is  every  moment  requiring  him  to 
promife  this  or  that,  without  diilinction,  choice,  or  reafon,  the 
child,  wearied  out  and  overburdened  with  fuch  a  iieap  of  en¬ 
gagements,  negledls,  forgets,  or  defpifes  them ;  regarding- 
them  all  as  fo  many  mere  formalities,  he  diverts  himfelf  with 
making  and  breaking  them.  Would  yrou  have  him,  therefore, 
be  always  faithful  to  his  word,  you  mufl  be  difereet  in  exacting 
it  of  him. 

Sect.  XV.  Of  the  Moral  Obligations  hnpofed  on  Children. 

The  examples  here  given  concerning  falfehood,  are  appli¬ 
cable  in  many  refpedls  to  all  thofe  other  obligations- which  we 
impofe  on  children,  by  rendering  them  not  only  diiagreeable, 
but  impracticable.  By  appearing  to  preach  up  virtue,  we  make 
them  in  love  with  vice  ;  and  encourage  them  to  practife  by 
forbidding  it.  In  order  to  render  them  pious,  we  tire  out  their 
patience  at  church  ;  and  by  making  them  mutter  their  prayers 
perpetually,  we  compel  them  to  figh  for  the  liberty  of praying  no 
longer.  To  teach  them  charity,  we  make  them  give  alms,  as  if 
we  were  above  doing  it  ourfelves.  It  is  the  matter,  however, 
that  fhould  give  alms,  and  not  the  fcholar  :  indeed,  how  fond 
foever  the  former  may  be  of  his  pupil,  be  ought  to  difpute 
with  hint  that  honour  :  he  ought  to  make  him  believe  that  a 
child  of  his  age  is  as  yet  unworthy  fo  great  a  privilege.  To  give 
alms  is  the  adlion  of  a  man,  who  may  be  fuppofed  to  know  the 
value  of  what  he  bellows,  and  the  want  bis  fellow-creature  has 
of  it.  A  child,  who  knows  nothing  of  either,  can  have  no 
merit  in  giving  alms  :  give  what  he  will,  it  is  without  charity  or 
beneficence  ;  indeed  he  will  be  almoft  afhamed  to  give,  when, 
judging  from  your  example,  he  mult  think  it  is  the  bufinefs  of 
children,  and  that  he  fhall  do  fo  no  more  when  he  grows  up.  It 
is  to  be  obferved  affo,  that  we  generally  ufe  children  to  give 
thofe  things  only  of  which  they  know  not  the  value.  What 
are  to  them  the  round  pieces  of  metal  they  carry  in  their 
pockets,  and  which  ferve  no  other  purpofe  but  to  give  away  ? 
A  child  would  fooner  give  a  beggar  an  hundred  guineas  than  a 
cake  :  but  require  the  little  prodigal  to  give  away  his  play¬ 
things,  his  fweet-meats,  and  other  trifles  he  is  fond  of,  and  we 


*  Nothing  can  be  more  indifereet  than  fuch  a  qrreftion,  particularly  when  the  child  is  culpable  ;  for,  if  he  thinks  you  know 
that  he  is  fo,  he  will  fee  you  are  laying  a  trap  for  him  ;  a  circumftance  that  will  influence  him  greatly  in  your  disfavour  :  and 
if  he  thinks  you  know  it  not,  he  will  very  naturally  fay  to  himfelf,  Why  fhould  I  difeover  my  own  guilt  ?  And  thus  your  im¬ 
prudent  queftion  will  be  a  temptation  to  his  telling  a  lie. 
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{hall  prefently  fee,  whether  or  not  you  have  made  him  truly 
liberal. 

An  expedient,  however,  is  readily  found  in  this  cafe,  which 
is,  by  returning  to  children  immediately  whatever  they  give  ;  fo 
that  they  are  ready  enough  to  give  what  they  know  will  be  fpee- 
dily  returned  to  them  again.  I  have  never  feen  any  generofity 
in  children  but  what  was  of  one  of  thefe  two  kinds  ;  that  is, 
they  either  gave  away  that  which  was  of  no  life  to  them,  or 
what  they  were  certain  of  having  again.  Mr.  Locke  advifes 
us  to  manage  this  matter  fo,  as  to  convince  children  by  expe¬ 
rience,  that  the  molt  liberal  is  always  the  belt  provided  for. 
This,  however,  is  to  render  a  child  only  liberal  in  appearance , 
and  covetous  in  faCl.  He  adds,  that  children  would  thus  ac¬ 
quire  an  habit  of  liberality  ;  yes,  the  liberality  of  an  ufurer,  who 
would  give  a  penny  for  a  pound.  But  when  they  come  to  the 
point  of  giving  things  away  in  good  earned,  adieu  to  habit  ! 
When  they  found  things  did  not  come  back  again,  they  would 
foon  ceafe  to  give  them  away.  We  ffiould  regard  the  habit  of 
the  mind,  and  not  that  of  the  hand.  All  the  other  virtues  which 
are  taught  children,  refemble  this  of  their  liberality  ;  and  it  is 
by  preaching  them  up  to  no  purpofe,  that  we  load  their  early 
years  with  vexation  and  furrow.  Is  not  fuch  a  very  wife 
fcheme  of  education  i 

Throw  afide,  then,  ye  miftaken  tutors !  your  grimace  and 
affeCtation  ;  be  virtuous  and  good  yourfelves,  that  your  exam¬ 
ples  may  be  engraven  in  the  memory  of  your  pupils,  till  they 
have  weight  enough  to  fink  into  their  hearts.  Inftead  of  being 
in  hade  to  require  him  to  perform  a£ts  of  charity,  perform 
them  yourfelves  in  his  prefence,  and  deprive  him  of  the  means 
of  imitating  you  ;  as  being  an  honour  too  great  for  his  years ; 
for  it  is  of  confequence  that  he  diould  not  look  upon  the  obliga¬ 
tions  of  men  merely  as  thofe  of  children. 

It  cannot  be  denied  that  the  imitative  virtues  are  but  the 
virtues  of  an  ape,  and  that  no  aCtion  is  morally  good  which  is 
not  performed  as  fuch,  and  not  merely  becaufe  it  is  done  by 
others.  But  at  fo  early  an  age,  while  the  heart  is  as  yet  infen- 
fible,  children  ought  to  be  inftruCted  to  imitate  thofe  aCtions  of 
which  we  want  them  to  acquire  an  habit,  and  which  they'  may 
afterwards  perform  from  principle  and  a  love  of  virtue.  Man 
is  an  imitative  being  ;  mere  animals  are  fo  too  ;  this  turn  for 
imitation  is  well  adapted  to  a  date  of  nature,  but  degenerates 
into  vice  in  a  date  of  fociety.  The  monkey  imitates  man, 
whom  he  fears,  but  imitates  not  the  animals  he  defpifes ;  he 
approves  the  aClions  of  a  being  fupeiior  to  himfelf.  Among 
us,  on  the  contrary,  we  fee  our  harlequins  both  of  the  theatre 
and  the  world,  imitate  the  beautiful  only,  to  debafe  and  render 
it  ridiculous  :  they  endeavour  to  make  out  of  their  own  mean- 
nefs,  fomething  equal  to  thofe  who  are  better  than  themfelves  ; 
or,  if  they  attempt  realty  to  imitate  what  they  admire,  they 
difeover  in  the  choice  of  their  objects  the  falfe  tade  of  imitators: 
they  are  more  defirous  of  impoling  on  others,  or  of  difplaying 
their  talents,  thati  of  making  themfelves  better  or  wifer.  The 
fource  of  imitation  among  us,  arifes  from  a  defire  of  tranf- 
porting  ourfelves  out  of  our  own  characters.  If  we  fucceed  in 
our  enterprife,  our  pupil  will  certainty  have  no  fuch  defire.  We 
mud  therefore  relinquifh  the  apparent  good  of  which  it  might 
be  productive. 

Examine  the  rules  of  the  common  method  of  education,  and 
you  will  find  them  all  wrong,  particularly  thofe  vvhich  relate  to 
virtue  and  manners.  The  only  leffon  of  morality  proper  for 
children,  and  the  moll  important  to  perfons  of  all  ages,  is  never 
to  do  an  injury  to  any  one.  Even  the  pofitive  precept  of  doing 
good,  if  not  made  fubordinate  to  this,  is  dangerous,  falfe,  and 
contradictory.  Who  is  there  that  doth  not  do  good  ?  All  the 
world,  even  the  vicious  man,  does  good  to  one  party  or  the 
other  :  he  will  often  make  one  perfon  happy  at  the  expence  of 
making  an  hundred  miferable  ;  hence  arife  all  our  calamities. 


The.  mod  fublime  virtues  arc  negative  ;  they  are  alfothe  mod 
difficult  to  put  in  praCtice,  becaufe  they  are  attended  with  no 
odentation,  and  are  even  above  that  pleafure  fo  flattering  to  the 
heart  of  man,  that  of  fending  away  others  fatisfied  with  our 
benevolence.,  O,  bow  much  good  mud  that  man  ncceffarily  do 
his  fellow-creatures,  if  fuch  a  man  there  be,  who  never  did  any 
of  them  harm  !  What  intrepidity  of  foul,  what  condancy  of 
mind  are  neceffary  here  !  It  is  not,  however,  by  reafoning  on 
this  maxim,  but  by  endeavouring  to  put  it  in  praClice,  that  all  its 
difficulty  is  to  be  difeovered. 

Thus  have  we  endeavoured  to  give  the  reader  fome  imperfeCt 
ideas  of  the  precautions  to  be  taken,  in  giving  children  thofe 
indru&ions  which  cannot  be  fometimes  negleCted  without  ex- 
pofing  them  to  the  danger  of  injuring  themfelves  and  others,  or 
of  contracting  ill  habits  of  which  they  cannot  afterwards  be 
corrected  :  but  you  may  beaffured,  the  neceffity  of  doing  this 
will  feldom  happen,  where  children  are  property  educated  ;  be¬ 
caufe  it  is  impoffible  they  diould  become  intraCtable,  mif- 
chievous,  tying,  and  felfidi,  unlefs  we  fow  in  their  hearts  the 
feeds  of  thofe  vices  which  make  them  fo.  What  has  been  faid 
on  this  head,  therefore,  may  ferve  rather  as  exceptions  than 
rules  ;  thefe  exceptions,  however,  are  the  more  numerous  and 
frequent  in  proportion  as  children  depart  from  their  natural 
date  of  innocence,  and  contraft  the  vices  of  men.  It  will  be 
neceffary,  in  the  public  education  of  children,  to  make  ufe  of 
indruCtions  more  premature,  than  in  a  private  education  of  an 
individual  in  the  country.  In  the  latter,  it  is  always  bed  to 
take  thofe  methods  which  give  childhood  time  to  grow  up  at 
leifure  to  maturity. 

Sect.  XVI.  Of  the  Intellects  of  Children. 

There  are  other  exceptions  of  a  different  kind,  adapted  to 
fuch  whofe  natural  genius  raifes  them  above  their  years.  As 
there  are  men  who  remain  children  all  their  lives,  fo  there  are 
otherswho  may  be  faid  tohave  been  men  almod  from  their  birth. 
The  misfortune  is,  that  the  number  of  the  latter  are  but  few  ; 
that  it  is  very  difficult  to  didinguidi  them  in  infancy  ;  and  that 
every  mother,  fondly  conceiving  her  own  child  to  be  a  prodigy, 
generally  concludes  he  is  one.  The  mod  brilliant  thoughts  may 
happen  to  enter  into  the  heads  of  children  ;  or  rather  the  mod 
driking  expreffions  may  drop  from  their  lips,  as  diamonds  of 
the  fird  water  from  their  hands,  without  either  the  thoughts  or 
the'diamonds  belonging  property  to  them :  there  is  in  faCl  no¬ 
property  of  any  kjnd  annexed  to  childhood.  Whatever  ex¬ 
preffions  children  may  make  ufe  of,  they  convey  not  the  fame 
meaning  to  them  as  to  us.  Their  ideas,  fuch  as  they  have, 
are  loofe  and  unconnected :  there  is  nothing  fixed  and  deter¬ 
minate  in  any  of  their  reflections. 

Forward,  prating  children  ufually  make  but  ordinary  men  t 
there  is  no  obfervation  more  certain  and  general  than  this. 
There  is  nothing  more  difficult  than  to  didinguidi,  in  chil¬ 
dren,  between  real  dupidity  and  that  apparent  dulnefs  which  is 
the  ufual  indication  of  ftrong  intellects.  The  apparent  fa¬ 
cility  with  which  children  feem  to  learn,  operates  greatly  to 
their  prejudice,  and,  though  we  do  not  obferve  it,  is  a  plain 
proof  they  learn  nothing.  The  delicate  texture  of  their  brain 
refleCts,  like  a  mirror,  every  objeCt  prefented  to  them  ;  but 
nothing  penetrates  the  fubffance  or  remains  behind.  A  child 
retains  the  words,  but  the  ideas  accompanying  them  are  re¬ 
flected  back  again  ;  thofe  who  hear  him  repeat,  may’  under¬ 
hand  what  he  means  ;  but  he  himfelf  knows  nothing  of  the 
matter. 

Although. the  memory  and  judgement  are  two  faculties  ef- 
fentially  different,  yet-  the  one  cannot  unfold  itfelf  without 
the  other.  Before  a  child  arrives  at  years  of  underffanding,  he 
entertains  not  the  ideas,  but  Amply  the  images,  of  things ; 
the  difference  between  which  conlilts  in  that  fuch  images  arc 
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only  the  direct  paintings  of  perceptible  objeCts,  and  ideas  are 
the  notions  of  fuch  objeCts  determined  by  their  refpedtive  re¬ 
lations  to  each  other.  A  Angle  image  may  fubftft  in  the  mind 
that  is  fenfxble  of  it ;  but  every  idea  neceffarily  fuppofes  the 
concomitance  of  others.  To  fimple  imagination,  or  the  mere 
formation  of  images,  nothing  more  is  neceffary  than  to  have 
feen  objedts ;  but  to  conceive  any  thing  about  their  exiftence, 
or  to  form  ideas  of  them,  it  is  required  that  we  fhould  be  able 
to  compare  them.  Our  fenfations  are  merely  paffive,  whereas 
our  perceptions,  or  the  ideas  formed  in  confequence  of  thofe 
fenfations,  rife  from  an  aCtive  principle  capable  of  judging  of 
them. 

^  Children,  therefore,  being  incapable  of  forming  a  judgment 
of  things,  have  no  real  memory.  They  retain,  it"  is  true, 
founds,  figures,  and  fenfations,  but  feldom  ideas,  and  ftill 
more  feldom  the  connedtions  between  them.  We  are  far,  how¬ 
ever,  from  thinking  that  children  are  capable  of  no  kind  of 
reafoning.  On  the  contrary,  they  reafon  very  well  as  to 
things  they  are  acquainted  with,  and  which  regard  their  prefent' 
and  obvious  interejl.  But  it  is  in  the  depth  of  their  knowledge 
we  deceive  ourfelves  ;  in  attributing  to  them  what  they  have 
not,  and  fetting  them  to  reafon  about  things  they  cannot 
comprehend.  We  are  ftill  farther  deceived,  in  wanting  to 
render  them  attentive  to  fuch  confiderations  as  cannot  in 
any  degree  affedt  them,  fuch  as  their  future  interejl,  their  hap- 
pinefs  when  they  come  to  be  men,  the  ejleem  in  which  they  will  be 
held  when  grown  up,  and  fo  forth  ;  all  which  pleas,  when 
made  ufe  of  to  beings  void  of  all  forefight ,  abfolutely  fignify 
nothing,,  nor  can  ferve  for  any  good  purpofe.  Now,  all  the 
iludies  impofed  on  thefe  poor  unfortunates,  tend  to  fuch 
objedts  as  are  entirely  foreign  to  their  minds.  Judge  then  of 
the  attention  they  are  like  to  beftow  on  them. 

The  pedagogues,  who  make  fo  circumftantial  a  parade  with 
the  inftrudtions  they  pretend  to  give  their  fcholars,  are  paid  to' 
talk  in  a  difterent  ftrain  :  one  may  fee  plainly,  however,  by 
their  conduCt,  that  they  are  exadtly  of  our  opinion  ;  for,  after 
all  their  mighty  profeflions,  what  is  it  they  teach  them  ? 
Words  ;  ftill  words,  and  nothing  but  words.  In  any  ftudy 
whatever,  unlefs  we  poffefs  the  ideas  of  the  things  reprefented, 
the  figns  reprefenting  them  are  of  no  ufe  or  confequence.  A 
child  is,  neverthelefs,  always  confined  to  thefe  figns,  without 
our  being  capable  of  making  him  comprehend  any  of  thofe 
things  reprefented  by  them.  Thus,  while  we  imagine  we  are 
teaching  him  the  defeription  of  the  earth,  we  are  only  teaching 
him  to  underhand  the  map  :  we  teach  him  the  names  of  coun¬ 
tries,  towns,  and  rivers,  of  wliofe  exiftence  he  has  no  other 
idea,  than  as  they  are  marked  on  the  paper  before  him.  It 
reminds  11s  of  a  traCTof  geography  which  began  as  follows  : 
What  is  the  world  ? — It  is  a  globe  of  pajfeboard.  This  is  exadtly 
the  geography  of  children  :  for  we  may  lay  it  down  as  certain, 
that  there  is  not  a  child  of  ten  years  of  age,  though  he  may 
have  fper.t  two  years  in  the  ftudy  of  cofmography  and  the  ufe 
•f  the  globes,  that  can  tell,  by  the  rules  he  has  been  taught, 
how  to  find  his  way  from  London  to  Barnet.  Nay,  there  is 
sot  one,  perhaps,  who,  by  means  of  a  plan  of  his  father’s 
garden,  would  be  able  to  go  through  the  feveral  walks  and 
windings  without  lofing  himfelf.  Yet  fuch  are  thefe  learned 
geographers,  who  can  tell  to  a  minute  the  longitude  and  latitude 
of  Pekin,  Ifpahan,  Mexico,  and  all  other  countries  in  the 
known  world. 

It  has  been  faid,  that  children  fhould  be  engaged  in  ftudles 
that  require  nothing  more  than  that  they  fhould  be  able  to  fee  : 
tins  maxim  may  polfiblybe  right,  if  there  be  any  fuch  ftudies  ; 
but  that  is,  at  beft,  very  doubtful. 

From  a  miftaken  notion,  ftill  more  ridiculous,  they  are  di- 
redlea  to  the  ftudy  of  hftlory :  it  is  imagined,  th^t  hiftory  is 
aot  above  the  capacity  of  children,  becaufe  it  is  only  a  col¬ 


lection  of  faCts :  but  may  we  not  afk  what  is  underftood  by  the 
word  falls  ?  Is  it  conceived  that  the  relations  which  deter¬ 
mine  hiftorical  faCts  are  fo  eaftly  taken  in,  that  the  ideas  of 
them  are  formed  without  any  trouble  in  the  minds  of  children  ? 
Is  it  fuppofed  that  the  knowledge  of  events  is  fo  eaiily  fepa- 
rable  from  that  of  their  caufes,  or  that  hiftorical  knowledge 
depends  fo  little  on  moral,  as  that  one  can  be  obtained  without 
the  other  ?  If,  in  the  conduCt  of  men,  you  fee  nothing  more . 
than  merely  external  and  phyfical  actions,  what  is  it  you  can 
learn  from  hiftory  ?  Abfohitely  nothing  :  but,  divefted  of  all 
that  renders  it  interefting,  this  ftudy  would  afford  as  little 
pleafure  as  inftruCtion.  On  the  other  hand,  if  you  would  re¬ 
gard  their  aCtions  as  connected  by  moral  relations,  and  en¬ 
deavour  to  give  your  pupils  an  idea  of  thofe  relations,  you 
would  foon  fee  whether  or  not  the  ftudy  of  hiftory  were  above 
the  capacity  of  children. 

It  is  eafy  for  us  to  teach  them  to  repeat  the  words  kings t 
emperors,  wars,  conquejls ,  revolutions ,  laws ;  but  when  we 
come  to  annex  precife  ideas  to  thefe  terms,  we  fliall  Hand  in 
need  of  fuch  a  converfation  as  we  held  with  Robert  the  gar¬ 
dener,  in  order  to  make  ourfelves  underftood.  As  no  fcience 
confifts  in  the  knowledge  of  words,  fo  there  i3  no  ftudy 
proper  for  children.  .  As  they  have  no  certain  ideas,  fo  they 
have  no  real  memory  ;  Tor  we  do  not  call  that  fo  which  is  re¬ 
tentive  only  of  mere  fenfations.  What  fignifies  imprinting  on 
their  minds  a  catalogue  of  figns  which  to  them  reprefent 
nothing  ?  Is  it  to  be  feared,  that,  in  acquiring  the  knowledge 
of  things,  they  will  not  acquire  alfo  that  of  figns  ?  Why  then 
fhall  we  put  them  to  the  unneceffary  trouble  of  learning  them 
twice  ?  And  yet  what  dangerous  prejudices  do  we  not  begin 
to  inftil,  by  impofing  on  them,  as  a  fcience,  a  heap  of  words, 
which  to  them  are  without  meaning  !  In  the  very  firft  unin¬ 
telligible  fentence  with  which  a  child  fits  down  fatisfied,  in 
the  very  firft  thing  he  takes  upon  trufl,  or  learns  from  others, 
without  being  himfelf  convinced  of  its  utility,  lie  lofes  part  of 
his  underftanding ;  and  he  may  figure  long  in  the  eyes  of 
fools  before  he  will  be  able  to  repair  fo  confiderable  a  lofs. 

No  ;  if  nature  has  given  to  the  texture-  of  the  brain  in  chil¬ 
dren  that  pliability,  which  renders  it  proper  to  receive  all  im- 
preflions,  it  is  not  with  a  view  that  we  fhould  imprint  thereon 
the  names  of  kings,  dates,  technical  terms,  or  any  of  thofe 
words  or  phrafes  with  which  we  burthen  their  infant  me¬ 
mories,  though  unintelligible  to  them,  and  ufelefs  to  every  one 
elfe ;  but  rather  that  we  may  give  them  all  fuch  ideas  as  are 
adapted  to  their  capacity,  and  may  be  ufeful ;  all  fuch  as 
relate  to  their  prefent  happinefs,  and  tend  to  enlighten  their 
underftandings  concerning  their  future  welfare  :  thefe  fhould 
be  made  to  fink  deep  into  their  minds,  being  early  traced  in 
indelible  characters,  as  ferving  to  influence  their  conduct  in 
•life  in  a  manner  agreeable  to  their  being  and  faculties. 

That  kind  of  memory  which  is  poffeffed  by  children,  may, 
without  fetting  them  to  ftudy  books,  be  fully  employed. 
Every  tiling  they  fee,  or  hear,  appears  flriking,  and  they 
commit  it  to  memory.  A  child  keeps  in  his  mind  a  regifter  of 
the  aCtions  and-  converfation  of  thofe  who  are  about  him  ; 
every  feene  he  is  engaged  in,  is  a  book,  from  which  he  in- 
fenfibly  enriches  his  memory,  tveafuring  up  his  (lore  till  time 
fliall  ripen  his  judgement,  and  turn  it  to  profit.  It  is  in  the 
choice  of  thefe  feenes  and  objedts,  in  the  care  of  prefenting 
thofe  conftantly  to  his  view,  which  he  ought  to  be  familiar 
with,  and  in  hiding  from  him  fuch  as  are  improper,  that  con¬ 
fifts-  the  true  art  of  cultivating  this  primary  faculty  of  a 
child.  By  fuch'means  alfo  it  is,  that  we  fhould  endeavour  to 
form  that  magazine  of  knowledge  which  would  ferve  for  his 
education  in  youth,  and  to  regulate  his  condudt  afterwards. 
This  method,  it  is  true,  is  not  productive  of  little  prodigies  of 
learning,  nor  doth  it  tend  to  enhance  the  characters  of  the 
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governefs  or  preceptor ;  but  it  is  the  way  to  form  robuft  and 
judicious  men,  perf'ons  found  in  body  and  mind,  who,  without 
being  admired  while  children,  know  how  to  make  themfelves 
vefpe&ed  when  grown  up. 

Our  pupil  fhall  never  be  fet  to  learn  any  thing  by 
heart,  not  even  fables,  not  even  the  fables  of  Fontaine, 
fimple  and  beautiful  as  they  arc  ;  for  the  words  of  a 
fable  are  no  more  the  fable  itfelf,  than  thofe  of  a  hiltory  are 
the  hiftory.  How  is  it  poffible  men  can  be  fo  blind  as  to  call 
fables  the  moral  lectures  for  children,  without  reflecting  that 
the  apologue,  in  amufing,  only  deceives  them  ;  and  that, 
feduced  by  the  charms  of  falfeliood,  the  truth  couched  under¬ 
neath  it  efcapes  their  notice  ?  Yet,  fo  it  is  ;  and  the  means 
which  are  thus  taken  to  render  initruCtion  agreeable  prevent 
their  profiting  by  it.  Fables  may  inftruCt  grown  perfons,  but 
the  naked  truth  ftiould  ever  be  prefented  to  children  :  for,  if  we 
once  fpread  over  it  a  veil,  they  will  not  take  the  trouble  to 
draw  it  afide  in  order  to  look  at  it. 

Children  univerfally  read  the  fables  of  Fontaine,  and  yet 
there  is  not  one  who  underitands  them.  It  would  be  (till 
worfe,  however,  if  they  did  underhand  them  ;  for  the  moral 
is  fo  complicated  and  dfproporlionate  to  their  capacities,  that  it 
would  rather  induce  them  to  vice  than  virtue.  You  will  fay 
this  is  a  paradox  ;  be  it  fo  ;  let  us  fee  whether  what  is  affirmed 
be  not  true. 

A  child  certainly  does  not  comprehend  the  fables  which  he 
gets  by  rote  ;  becaufe,  whatever  pains  we  take  to  render  them 
fimple,  the  inltruClion  we  would  deduce  from  them  is  attended 
with  other  ideas  above  his  capacity  ;  and  becaufe  that  even  the 
poetic  turn  given  them,  in  order  to  make  them  the  more  eafily 
remembered,  makes  them,  at  the  fame  time,  the  lefs  eafily 
comprehended  ;  fo  that  they  are  rendered  entertaining  at  the 
expence  of  perfpicuity.  Not  to  mention  many  of  thefe  fables, 
that  arc  totally  unintelligible  and  ufelefsto  children,  and  which 
neverthelefs  are  indifcreetly  taught  them,  becaufe  they  are 
found  mixed  with  the  reft,  we  lhall  confine  ourfelves  to  thofe 
which  the  author  appears  to  have  written  exprefsly  for  chil- 
-dren. 

“In  the  whole  colle&ionof  Fontaine’s  fables,” fays  M.  Rouf- 
feau,  “there  are  bnt  five  or  fix  that  are  eminently  diftinguiflred 
for  puer  ile  fimplicity.”  Of  thefe,  by  way  of  an  example,  we 
will  take  the  firft  ;  the  moral  of  which  is  the  moft  adapted  to 
children,  being  that  which  they  underftand  beft,  and  learn 
•with  the  greateft  pleafure  ;  it  is  that  alfo  which  the  author 
has,  for  this  reafon,  placed  at  the  beginning  of  this  book. 
'On  the  fuppofition  that  the  objeft  of  this  fable  be  intelligible 
to  children,  and  capable  of  affording  them  inftruflion  and 
amufement,  it  is  aoubtlefs  his  mafter-piece ;  we  will  take 
the  freedom  therefore  to  give  it  a  flrort  examination.  Its 
title  is,  Le  Corbcau  et  1c  Renard  ;  the  Raven  and  the  Fox. 

Maitre  Cot  beau,  fur  un  arhre  perche , 

Mailer  Raven,  on  a  tree  perched, 

Maitre!  What  is  the  fignification  of  the  word  Majler ,  in 
itfelf?  What  is  the  cafe  of  it  before  a  proper  name  ?  and  what 
is  the  particular  meaning  of  it  on  this  occafion  ?  We  mull 
next  tell  the-child  what  is  a  raven.  But  what  is  fur  un  arlre 
perche  ?  We  do  not  fay,  on  a  tree  perched,  but  perched  on  a  tree. 
We  muft  therefore  talk  to  him  of  the  tranfpoiition  of  words 
by  poetical  licence,  and  inftrudt  him  in  the  difference  between 
vine  and  profe. 

Ten o it  dans  fan  bee  un  frontage. 

Held  in  his  beak  a  cheefe. 

What  kind  of  a  cheefe?  Was  it  a  Swifs,  ora  Dutch  cheefe  ? 
If  a  child  has  never  feen  ravens,  what  can  you  get  by  talking 
to  him  about  them  ?  and  if  he  has  feen  them,  how  will  he 
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conceive  they  could  hold  whole  cheefes  in  their  beaks  f  Let 
our  deferiptiona  be  ever  agreeable  to  nature. 

Maitre  Renard,  par  I’odeur  allcche, 

Mailer  Fox,  by  the  fmell  allured, 

Majler  again !  but  this  may  be  thought  a  good  title  for  a 
fox,  who  maybe  fuppofed  to  have  taken  up  his  degrees  in  the 
arts  of  his  profeflion.  We  muft,  however,  deferibe  the  nature 
of  the  fox,  and  dillinguifh  between  his  natural  charafter  and 
that  which  is  given  him  in  fable.  Alleche  is  an  obfolete  word, 
and  ufed  only  in  verfe:  a  child,  being  informed  of  this,  will 
naturally  afle,  why  we  talk  otherwife  in  verfe  than  in  profe  ? 
What  anfwer  will  you  make  to  fueh  a  queftion  ?  Again, 
Allured  by  the  fmell  of  a  cheefe  !  This  cheefe  held  by  a  raven 
perched  on  a  tree,  muft  finely  have  a  fhong  fmell  to  be  Rented 
by  a  fox  lurking  in  a  thicket,  or  earthed  in  a  burrow.  Is  tbit 
the  method  you  would  take  to  exercife  the  genius  of  your 
pupil ;  to  teach  him  to  fufler  himfelf  not  to  be  impofed  on, 
and  to  difeern  truth  from  falfehood  in  the  relations  of  others  » 

I Ati  tint  a-pcu  pres  ce  ! an  gage  : 

Held  with  him  nearly  this  difeourfe : 

Ce  langage  !  Do  foxes  talk  then  ?  and  do  they  fpeak  the 
fame  language  as  ravens  ?  Take  care,  fagacious  preceptor! 
confider  well  before  you  reply  to  thefe  queftions  of  your  pupil. 
It  is  of  more  confequence,  perhaps,  than  you  imagine, 

Eh!  bon  jour,  Monfieur  le  Ccrbeau  ! 

Ha  !  good  morrow,  Mr.  Raven  t 

Monfieur  !  So,  Mr.  is  a  title  which  the  child  hears  turned 
into  ridicule  before  he  knows  it  is  a  mark  of  refpedl.  Again, 
thofe  who  may  read  this  paffage,  Monfieur  du  Corbeau,  will 
have  enough  to  do,  before  they  explain  to  a  child  the  meaning 
of  the  particle  du. 

Quc  -vous  etes  charmant !  que  vous  me  femllez  beau  ! 

Ilow  charming  you  are!  how  beautiful  you  feem  to  met 

Wretchedly  expletive  and  redundant !  A  child,  hearing  the 
fame  thing  repeated  in  different  words,  will  hence  learn  a  loofe 
and  inaccurate  method  of  fpeaking.  If  you  fay  this  redun¬ 
dancy  is  a  piece  of  art  in  the  writer,  and  agreeable  to  the 
defign  of  the  fox,  who  would  feem  to  multiply  his  praifes  by 
making  ufe  of  different  terms,  this  excufe  is  fufficient  with  me, 
but  it  is  a  very  bad  one  to  be  given  to  my  pupil. 

Sans  mentir,  ft  votre  ramage 

Without  lying,  if  your  tinging 

Without  lying !  So,  then  it  is  ufual  to  lie  fometimes:  but 
what  would  your  pupil  think,  if  you  were  to  tell  him  the  fox 
fays  this  only  becaufe  he  is  adlually  telling  the  raven  a  lie  ? 

Rcpondoit  a  votre plumage. 

Be  anfwerable  to  your  feathers, 

Repovdoit  !  What  can  the  word  mean  ?  Endeavour  to  teack 
a  child  to  compare  two  qualities  fo  different  as  the  plumage  and 
the  finging  of  a  bird  ;  and  feeTiow  well  he  will  underftand  you. 

Vous  fcricz  le  pbenix  des  botes  de  ces  hois. 

You  are  a  phccnix  among  the  lords  of  thefe  woods. 

A phanix  J  what  is  a  pheenix  ?  Behold  11s  already  entering 
upon  the  fiftions  of  the  ancient  mythology.  The  lords  of  the 
moods !  How  figurative  !  The  flatterer  raifes  his  language, 
and  gives  it  more  dignity,  in  order  to  render  it  the  more  fe- 
du&ive.  How  is  a  child  to  underftand  this  finefle  ?  Does  he 
know,  is  it  poffible  that  he  fhonld  know,  the  difference  be¬ 
tween  an  elevated  and  a  mean  ft  y  le  ? 

A  ces  mots,  le  Corbeau  ve  fefent  pas  de  jo: e ; 

At  thefe  words,  the  raven  is  out  of  his  wits  with  delight ; 

3  A 


lS4 


EDUCATION. 


A  child  muft  have  already  experienced  very  lively  and 
ftrong  paffions,  to  be  able  to  comprehend  this  proverbial  mode 
of  expreffion. 

,  Et,  pour  montrer  fa  Idle  volx, 

And,  to  difplay  his  fine  finging. 

It  mull;  not  be  forgotten,  that,  in  order  to  underftand  this 
verfe  and  the  whole  fable,  a  child  ought  to  be  previoufly  made 
acquainted  with  the  fine  finging  of  a  raven. 

II  otivre  un  large  hoc,  laiffe  tomb er  fa  prole. 

He  opens  his  large  beak,  and  lets  fall  his  prey. 

II  otivre ,  See.  This  verfe  is  admirable ;  the  found  and  the 
fenfe  go  incomparably  well  together.  We  fee  his  wide  beak 
open,  and  hear  the  cheefe  rattle  down  through  the  boughs  : 
but  this  kind  of  beauty  is  loft  on  children. 

Le  Renard  den  faifit ;  et  dit ,  Mon  bon  Monfieur , 

The  fox  fnappedit  up  ;  and  then  faid,  My  good  Sir, 

Good  Sir  !  See  already  goodnefs  made  fynonymous  to  folly. 
Is  it  not  indeed  mere  lofs  of  time  thus  to  inltruft  children  ? 

Apprene%  que  tout Jlateur 

Learn  that  every  flatterer 

A  general  maxim  !  Children  know  nothing  of  general 
maxims. 

Vtt  aux  depens  de  celui  qui  Vecoute. 

Lives  at  the  coft  of  thofe  who  liften  to  him. 

No  child  of  ten  years  of  age  can  underftand  the  meaning  of 
this  line. 

Cette  leqon  vaut  lien  un  frontage,  fans  doute. 

This  leffon  is  worth  a  cheefe,  without  doubt. 

This  line  is  unintelligible,  and  the  thought  is  good.  There 
are,  neverthelefs,  but  few  children  who  are  capable  of  com¬ 
paring  a  moral  leffon  to  a  cheefe  ;  and  fewer  who  would  not 
prefer  the  cheefe  to  the  leffon.  They  muft  be  taught,  there¬ 
fore,  to  look  upon  this  as  a  piece  of  raillery.  What  a  deal  of 
fubtilty  is  here  required  of  children  ! 

l.e  Corbeau,  honteux  et  confus, 

The  raven,  afhamed  and  confufed. 

Another  pleonafm  ;  but  this  is  inexcufable  : 

jura,  mats  un  peu  tard,  qu’on  tie  I’y  prendroit  plus. 

Swore,  though  fomewhat  too  late,  he  would  never  be  fo 
deceived  again. 

Swore!  Where  is  the  preceptor  weak  enough  to  explain  to 
a  child  the  nature  of  an  oath  ?  Thefe  remarks  may  to  fome  ap-' 
pear  circumftantial :  they  are  much  lefsfo,  however,  than  would 
have  been  neceffary  to  analyfe  all  the  complex  ideas  of  that 
fable,  and  to  lefolve  them  into  the  Ample  and  elementary  ones 
of  which  they  are  compofed.  Yet  who  thinks  fuch  analyfis.ne- 
ceflary  to  make  ourfelves  underftood  ?  We  are  none  of  us  phi- 
iofophers  enough  to  put  ourfelves  in  the  place  of  children.  But 
to  proceed  to  the  moral  of  the  fable  :  > 

We  would  firft  afk,  if  there  are  any  children  of  fix  years  of 
age,  whom  it  would  be  proper  to  teach,  that  mankind  flatter 
and  deceive  each  ether  through  motives  of  felf-intereffc  ?  One 
might  teach  them,  indeed,  that  there  are  fatirifts  who  laugh  at 
little  boys,  and  privately  ridicule  their  childifh  vanity  :  but 
the  cheefe  fpoils  all:  and  they  learn  lefs  to  prevent  its  falling 
from  their  own  mouths,  than  how  to  make  it  fall  from  the 
months  of  others..  This  is  another  paradox,  and  not  theleaft 
important. 

Trace  the  progrefs  of  children  in  learning  fables,  and  you 
will  find,  that,  when  they  are  in  a  capacity  to  make  any  appli¬ 


cation  of  them,  they  almoft  always  do  it  in  a  manner  contrary 
to  the  intention  of  the  fabulift  ;  and  that,  inftead  of  remarking 
the  error  or  fault  you  are  defirous  of  guarding  them  againlL 
they  fall  in  love  with  the  vice  of  the  party  expofed.  In  reading 
the  fable  above  cited,  children  laugh  at  and  defpife  the  filly 
raven  ;  but  they  are  fond  of  the  fox.  In  the  next  fable  of  the 
fame  collection,  you  think  alfo  to  fet  them  an  example  of  the 
grafhopper :  you  are  miftaken  :  they  prefer  that  of  the  ant. 
None  are  fond  of  humiliation  ;  allchoofe  to  a£t  the  Alining  part  • 
It  is  the  choice  of  felf-love,  it  is  in  every  refpeft  natural.  *  But 
what  a  fhocking  leffon  is  this  fable  for  children  !  A  covetous 
child  would  be  the  molt  deteftable  of  all  monfters,  when  fenfible 
of  what  was  alkedof  it,  and  what  it  refufed.  The  ant  in  the 
fable  does  more  than  this  ;  he  riot  only  refufes  to  aflift  the  fup- 
pliant  in  diftrefs,  but  aggravates  that  refufal  with  raillery  and 
reproach. 

In  all  fables  where  a  lion  is  introduced,  as  it  is  generally  the 
moft  Alining  character,  a  child  never  fails  to  take  upon  himfelf 
the  part  of  the  lion  ;  and  when  he  prefides  at  any  diftribution, 
he  generally  profits  by  his  model,  and  fweeps  all  to  his  own 
fhare.  But  when  the  gnat  flings  the  lion  to  the  quick,  it  is 
another  affair:  the  child  is  then  no  longer  the  lion,  but  the 
gnat ;  and  learns  thence  in  what  manner  he  may'  fome  time  or 
other  kill  thofe  with  the  prick  of  a  pin,  whom  he  durft  not  at¬ 
tack  openly.  In  the  fable  alfo  of  the  lean  wolf  and  the  fat 
dog,  inftead  of  deducing  from  it  the  leffori  of  moderation  de- 
figned,  he  is  encouraged  to  licentioufnefs. 

Thus  the  moral  of  the  firft  fable,  is  to  a  child  a  leffon  of  the 
moft  fervile  flattery  ;  that  of  the  fecond,  a  leffon  of  inhu¬ 
manity  ;  that  of  the  third,  of  injuftice  ;  that  of  the  fourth,  of 
fatire  ;  and  that  of  the  fifth,  of  independence.  This  lalt  lef¬ 
fon  is  fuperfluous  to  our  pupil,  and  not  more  expedient  for 
yours :  for  when  the  precepts  you  inftil  are  contradictory  to 
each  other,  what  good  can  you  expeft  from  them  ?  But,  per¬ 
haps,  this  defebl  in  the  moral  of  fables,  which  makes  us  obje£t 
to  them,  may  furnifli  a  reafon  for  your  preferving  their  ufe. 
In  the  world,  there  is  one  kind  of.  morality  in  difeourfe,  and 
another  in  actions  ;  both  which  never  agree  together.  The 
firft  is  to  be  found. in  the  catecliifm,  where  we  fhall  leave  it ; 
the  other  we  meet  with  in  Fontaine  :  in  his  fables,  as  to  what 
regards  children  ;  and  in  his  tales,  as  to  what  relates  to  their 
mammas.  The  fame  author  fuffices  for  both. 

But  let  us  compromife  this  matter  with  La  Fontaine.  We 
ourfelves  may  read,  and  admire  his  fables,  becaufe  we  are  not 
afraid  of  being  miftaken  in  their  defign.  But,  as  for  our  pu¬ 
pil,  we  cannot  fuffer  him  to  read  a  line  in  the  book,  till  we 
become  convinced  that  it  is  proper  for  him  to  get  words  by  rote , 
of  which  he  does  not  underftand  one-fourth  part  ;  that  the 
meaning  which  he  may  annex  to  fome,  cannot  be  falfe  ;  and 
that,  inftead  of  profiting  by  the  example  of  the  dupe,  he  may 
not  form  himfelf  on  that  of  the  knave. 

Sect.  XVII.  Of  Reading. 

In  thus  relieving  children  from  the  various  obligations  injudi- 
cioufly  impofed  on  them,  we  free  them  from  their  greateft 
fource  of  uneafinefs,  that  of  poring  over  their  books.  Reading 
is  a  vexation  to  children,  and  yet  it  is  the  only  occupation  they 
are  ufually  employed  in.  Our  pupil  will  hardly  know  what  a 
book  is  at  twelve  years  of  age.  But  you  will  fay,  he  ought 
furely  to  learn  to  read,  at  leaft.  Yes,  he  Ihall  learn  to  read 
when  reading  will  be  of  any  ufe  to  him  :  till  then,  it  is  good 
for  nothing  but  to  crifguft  and  fatigue  him- 

If  nothing  is  to  be  required  of  children  merely  out  of  obedi¬ 
ence,  it  follows  that  they  will  learn  nothing,  whether  of  ufe'  or 
amufement,  unlefs  they  perceive  fome  prefent  advantage  in  it'  ] 
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for  what  other  motive  fhould  induce  them  ?  The  art  of  fpeaking 
to  perfons  who  are  abfent,  of  underftanding  them  in  turn,  of 
communicating  to  thofe  who  are  at  a  great  diftance,  our  fenti- 
nunts,  our  inclinations,  and  defires — this  is  an  art,  whole 
utility  may  be  made  known  to  the  fimpieft  underftanding. 
Whence  comes  it,  then,  that  an  art  fo  ufeful-and  agreeable 
fhould  prove  fo  tormenting  to  children  ?  The  reafon  is  plain  ; 
the  conftraint  they  lie  under  of  cultivating  it  againjl  their  inclina¬ 
tions,  and  the  mifapplication  of  it  to  ufes  they  cannot  comprehend. 
It  cannot  be  expected  a  child  fhould  be  very  curious  to  perfect 
thole  means  by  which  he  is  tormented.  Find  out  the  way  of 
making  them  ufeful  to  his  pleafures,  and  he  will  then  apply  to 
them  of  his  own  accord. 

It  has  been  made  a  matter  of  great  importance,  to  find  out 
the  bed  method  of  teaching  children  to  read  ;  and  to  this  end 
cards  and  other  implements  have  been  invented,  fo  various  and 
numerous,  that  they  make  the  nurfery  refemble  the  worklhop 
of  a  printer.  Mr.  Locke  would  have  a  child  taught  to  read 
by  means  of  letters  carved  on  dice.  Is  not  this  an  excellent 
invention  ?  A  more  certain  methpdthan  any  of  thefe,  and  that 
which  is  neverthelefs  always  neglected,  is  to  excite  in  children  a 
defire  to  learn.  Give  a  child  this  defire,  and  do  as  you  will  with 
your  cards  and  dice.  Any  method  will  then  be  fufficient. 

The  grand  motive,  indeed  the  only  one  that  is  certain  and 
effedtual,  is  prefent  interefi.  Byway  of  example  we  will  fuppofe 
our  pupil  fometimes  receives  written  invitations  from  his  father, 
mother,  and  other  friends,  to  dinner,  to  go  ona  party  of  pleafure, 
or  to  fee  fome  public  entertainment.  Thefe  invitations  are  friort, 
plain,  precife,  and  well  written.  When  received,  it  is  necefiary 
for  him  to  find  fomebody  to  read  them  to  him  :  fueh  a  perfon 
is  not  always  at  hand,  or  complaifant  enough  to  comply  with 
his  requeft.  Thus  the  opportunity  is  loll  :  the  billet,  indeed, 
is  read  to  him  afterwards ,  but  then  it  is  too  'late  to  obey  the 
fummons.  How  ardently  mull;  he  <z vifh  on  fuch  an  occafion  to 
be  able  to  read  himfelf!  He  receives  others,  equally  fhort  and 
interefting.  He  fets  immediately  about  deciphering  them  ; 
fometimes  receiving  afiiftance,  and  at  others  denied  it.  By  dint 
of  Rudy,  he  at  length  hammers  out  that  he  is  invited  to. go  to¬ 
morrow  to  eat  cakes  ;  but  where,  or  with  whom,  he  cannot 
difeover.  How  many  efforts  will  he  not  make  to  find  out  the 
reft.  !  No  doubt  he  will  learn  to  read  and  even  to  write  by  fuch 
means  as' thefe,  without  Handing  in  need  of  horn-books,  cards, 
or  dice.  It  is  an  important  maxim,  that  children  in  general  ac¬ 
quire  fpeedily  and  certainly,  what  they  are  not  importuned  to 
learn. 

If,  proceeding  on  the  plan  we  have  begun  to  delineate,  you 
follow  rules  diredtly  contrary  to  thofe  which  are  generally  re¬ 
ceived  ;  if,  inftead  of  exciting  the  attention  of  your  pupil  to 
diftant  objedts,  and  perpetually  bewildering  him  with  different 
places,  climates,  and  ages  ;  if,  inftead  of  perplexing  his  mind 
in  excurfions  to  the  extremkies  of  the  earth,  and  the  diftant  re¬ 
gions  of  the  Ikies,  you  keep  him  conftantly  attentive  to  what 
paffes  in  and  about  himfelf ;  you  will  thfcn  find  him  capable  of 
perception,  memory,  and  realon.  ’This  is  the  order  of  nature. 
In  proportion  as  the  fenfitive  becomes  an  adtive  being,  he  ac¬ 
quires  a  difeernment  proportional  to  his  corporeal  abilities. 
When  he  poffelTes  more  of  the  latter,  alfo,  than  are  necefiary 
for  his  prefervation,  it  is  with  that  redundancy,  and  not  before, 
that  he  difplays  thofe  fpeculative  faculties  which  are  adapted 
-to  the  employment  of  fuch  abilities  to  other  purpofes.  Are  you 
d-’firous,  therefore,  to  cultivate  the  understanding  of  your  pupil  ? 
.Cultivate  thofe  abilities  on  which  it  depends.  Keep  him  in  con- 
-ftant  exercife  of  body  ;  bring  him  up  robufl  and  healthy ,  in  order 
to  make  him  reafonable  and  wife.  Let  him  work,  iec  him  run 
about,  let  him  make  a  noife  ;  in  a  word,  let  him  be  always 
adtive  and  in  motion.  Make  him  once  a  man  in  point  of  health 
and  vigour,  and  he  will  fgon  become  a  man  in  underitanding. 
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It  is  to  be  obferved,  however,  that  you  will  check  and  difguft- 
him,  even  with  this  method,  if  you  proceed  by  way  of  direfling 
him  in  every  thing  he  is  to  do  ;  by  telling  him  when  he  is  to 
come  and  go,  to  run  about,  or  ftand  ftill,  to  do  this  thing  or 
the  other.  If  your  head  be  always  to  diredt  his  hands,  his  own. 
will  of  courfe  become  ufelefs. 

Sect.  XVIII.  Of  the  Effects  of  Exercife  on  the  Mind. 

It  is  a  wretched  miftake  to  think  the  exercife  of  the  body 
prejudicial  to  the  operations  of  the  mind  ;  as  if  the  adtion  of 
both  were  incompatible,  or  that  the  one  could  not  always  diredt 
the  other.  There  are  two  kinds  of  men  who  live  in  a  continual- 
exercife  of  body,  and  think  juft  as  little  of  the  cultivation  of. 
their  minis.  Thefe  are  peafants  and  favages.  The  former  ne¬ 
verthelefs  are  clownifh,  brutal,  and  dull,  while  the  latter  are 
as  remarkable  for  their  ftrong  Jenfe  as  for  their  fubtlety.  Ge¬ 
nerally  fpeaking,  nothing  is  io  ftupid  as  a  clown,  nor  fo  cunning 
as  a  favage.  Whence  comes  this  difference  ?  Doubtlefs  it  arifes 
hence;  the  former  being  accuftomed  to  do  what  he  is  bid,  or 
what  his  father  ufed  to  do  before  him,  plods  on  in  the  fame 
beaten  track  ;  and  being  little  better  than  a  mere  machine,, 
conftantly  employed  in  the  fame  manner,  habic  and  obedience 
ftand  with  him  in  the  place  of  reafon.  As  to  the  favage,  the 
cafe  is  widely  different  ;  being  attached  to  no  one  place,  hav¬ 
ing  no  fettled  talk,  obedient  to  none,  and  reltrained  by  no 
other  law  than  his  own  will,  he  is  obliged  to  reafon  upon  every 
adtion  of  his  life  ;  he  makes  not  a  motion,  nor  takes  a  ftep, 
without  having  previoufly  confidered  the  confequences.  Thus 
the  more  his  body  is  exercifed,  the  more  is  his  mind  enlightened; 
his  mental  and  corporeal  faculties  advance  together  and  reci¬ 
procally  improve  each  other. 

Which  would  mol  refemble  the  favage,  and  which  the  pea- 
fant,  Emilius,  or  the  more  polilhed  pupil  of  a  falhionable  pre¬ 
ceptor  ?  The  latter,  fubjedted  in  every  thing  to  dictatorial  au¬ 
thority,  does  nothing  but  what  he  is  commanded.  He  dares 
not  eat  when  he  is  hungry,  fmile  when  he  is  pleafed,  or  weep 
when  he  is  fad  ;  he  dares  not  prefent  one  hand  inftead  of  the 
other,  nor  take  a  ftep  othervvife  than  he  is  directed  ;  in  a  little 
time  he  will  fcarce  venture  to  breathe,  except  agreeably  to  fome 
ftated  rules.  To  what  purpofe  do  you  require  him  to  think, 
when  you  always  take  the  trouble  to  think  for  him  ?  Being  al¬ 
ways  affured  of  yourforecaft,  what  buiinefs  hath  he  for  any  o£ 
his  own  ?  ,  Seeing  that  you  charge  yourfelf  with  the  care  of  his 
prefervation  and  welfare,  he  finds  himfelf  freed  from  that  foli- 
citude  :  his  judgment  repofes  fafely  on  yours  ;  all  that  you  da 
not  exprelsly  forbid  him  to  do,  he  does  without  refledtion,  well 
knowing  that,  he  runs  no  rilk.  What  bufinefs  hath  he  to  learn 
to  foretel  rain  ?  He  knows  that  you  are  careful  to  preferve  him 
from  the  fhower.  Why  fhould  he  take  care  to  regulate  the 
length  of  his  excurfions  ?  He  is  not  afraid  that  you  will  let 
him  lofe  his  dinner,  if  you  forbid  not  his  eating,  he  eats  ; 
when  you  bid  him  give  over,  he  hath  done.  He  obeys  not  his 
own  appetite,  butyourr.  You  may  enervate  his  body  by  inac¬ 
tion,  and  make  it  as  delicate  as  you  pleafe,  but  you-  will  not 
render  his  underftanding  the  more  acute  and  refined.  On  the 
contrary,  you  will  only  proceed  to  diferedit  the  ufe  of  reafon, 
by  making  him  ufe  the  little  he  has  on  fubjects  which  appear 
frivolous  and  ufelefs.  By  never  feeing  what  it  is  good  for,  he 
begins  at  length  to  conclude  it  is  good  for  nothing.  The  vvorft 
that  can  happen  to  him,  from  his  miftaken  reafonmg,  is  to  be 
fet  right ;  and  this  happens  fo  often,  that  he  foon  learns  to 
think  lightly  of  it. 

Take  a  contr  ary  method  with  yonr  pupil ;  let  him  always  be 
his  own  matter  in  appearance,  and  do  you  take  care  to  be  fo  in 
reality.  There  is  no  fubjedtion  fo  complete  as  that  which  pre- 
ferves  the  appearance  of  liberty  ;  it  is  by  thefe  means  even  ti^ 
will  itfelf  is  led  captive.  The  poor  child,  whoknows.uotliingp, 
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who  is  capable  of  nothing,  is  furely  fufficiently  at  your  mercy. 
Do  not  you  difpofe,  with  regard  to  him,  of  every  thing  about 
him  ?  AiTuredly,  he  ought  not  to  be  compelled  to  do  any  thing 
contrary  to  bis  inclinations  ;  but  then  he  ought  not  to  be  inclined  to 
do  any  thing  contrary  to  yours. 

When  you  have  once  brought  him  under  fuch  regulations, 
you  may’ indulge  him  freely  in  all  thofe  corporeal  exercil'es  which 
his  age  requires,  without  running  the  hazard  of  blunting  his 
intelle&s.  You  will  then  fee  that  initead  of  employing  all  his 
fubtile  arts  to  fhake  ofF  a  burthenfome  and  difagreeable  tyranny', 
he  will  be  bufied  only  in  making  the  beft  ufe  of  every  thing 
about  him.  It  is  in  this  cafe,  you  will  have  reafon  to  be  furprifed 
at  the  fubtility  of  his  invention,  and  the  ingenuity  with  which 
he  makes  every  thing  that  is  in  his  power  contribute  to  his 
gratification,  without  being  obliged  to  prepoffeffion  or  opi¬ 
nion. 

In  thus  leaving  him  at  liberty  to  follow  his  own  will,  you  will 
not  augment  his  caprice.  By  being  accuftomed  only  to  do  that 
which  is  proper  for  his  Jiate  and  condition,  he  willfoon  do  nothing 
hut  what  he  ought ;  and,  though  he  flrould  be  in  continual  mo¬ 
tion  of  body,  yet,  while  he  is  employed  only  in  the  purfuit  of 
his  prefent  and  apparent  interelt,  you  will  find  his  reafoning  fa¬ 
culties  difplay  themfelves  better,  and  in  a  manner  more  pecu¬ 
liar  to  himfeif,  than  if  he  was  engaged  in  ftudies  of  pure  fpecu- 
lation.  Hence,  feeing  you  never  intent  on  croffinghim,  having 
no  reafon  to  be  fufpicious  or  hide  any  thing  from  yrou,  he  would 
never  deceive  you;  but  would  fhow  himfeif  fuch  as  he  is  without 
fear  or  reftraint.  Thus  you  might  ftudy  his  chara&er  and  dif- 
pofition  at  leifure,  and  difpofe  him  to  receive  fuch  leffons  as  you 
might  intend  to  give  him,  without  his  being  fenfible  of  his  re¬ 
ceiving  any  at  your  hands. 

All  thofe  who  have  made  their  reflections  on  the  manner  of 
living  among  the  ancients,  attribute  to  their  gymnaftic  exer- 
•cifes  that  ftrength  of  body  and  mind  which  fo  eminently’  dif- 
-tinguifh  them  from  the  moderns.  The  manner  in  which  Mon- 
tagne  hath  dwelt  upon  this  fentiment,  ferves  to  fhow  how  ex¬ 
tremely  fenfible  he  was  of  its  truth.  In  fpeakiDg  of  the  edu¬ 
cation  of  a  child,  he  fays,  in  order  to  increafe  the  vigour  of 
the  mind,  we  ought  to  increafe  the  ftrength  of  the  mufcles  ; 
by  ufing  a  child  to  labour,  we  inure  him  to  pain  ;  we  muft 
prepare  him  by  exercife  to  bear  the  accidents  of  dillocation,  the 
colic,  and  other  evils  attendant  on  the  human  frame.  The  fa- 
gacious  Locke,  the  good  Rollin,  the  learned  Fleury,  and  the 
pedantic  de  Croufaz,  however  they  differ  from  each  other  in 
every’  thing  elfe,  all  agree  in  recommending  bodily  exercife  to 
children.  This  is  the  moft  judicious  of  all  their  precepts,  and 
yet  is  that  which  is,  and  always  will  be,  the  moft  negleded. 
^tVe  have  already  fpoken  fufficiently  of  its  importance;  and  as 
it  is  impoffible  to  give  better  reafons,  or  lay  down  better  rules 
for  the  pradlice,  than  are  to  be  found  in  Locke,  the  reader  may 
confult  his  writings  on  that  fubjeCt. 

Sect.  XIX.  Of  D refs. 

The  limbs  of  a  growing  child  fhould  have  room  enough  in 
its  clothes  ;  he  fhould  have  nothing  to  xeftrain  his  motions  or 
growth,  nothing  too  tight,  no  ligatures  about  him.  The  drefs 
of  the  Englifh,  too  clofe  and  confined  even  for  men,  is  parti¬ 
cularly  prejudicial  to  children.  The  beft  way  is  to  let  them  go 
as  long  as  poffible  in  loofe  vefts  ;  and,  afterwards,  to  let  their 
clothes  be  made  large  enough  ;  and  not  to  ftand  upon  their  dif- 
playing  a  fine  fhape,  by  means  which  will  only  ierve  to  deftroy 
it.  Their  defeCts,  both  of  body  and  mind,  arife  almoft  all 
from  the  fame  caufe  :  we  are  defirous  of  making  men  of  them 
before  their  time.  With  refpeft  to  the  colour  of  their  clothes, 
children  are  generally  fond  of  the  gay  and  lively  :  they’  fuit  them 
better  alfo,  and  there  is  no  reafon  why  we  fhould  not  in  fuch 
safes  confult  their  natural  inclinations;  but,  as  foon  as  ever  they 
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begin  to  prefer  one  fluff  to  another  becaufe  it  is  rich  and  coftly, 
their  hearts  are  infefted  by  luxury  and  the  caprices  of  opinion. 
This  kind  of  tafte,  affuredly,  they  have  not  acquired  of  them¬ 
felves.  It  is  not  eafy  to  fay  what  an  influence  the  choice  o£ 
clothes,  and  the  motives  for  that  choice,  have  on  education. 
We  not  only  fee  fond  mothers  ridiculoufly  promifing  their  chil¬ 
dren  fine  clothes,  as  a  recompenfe  for  their  good  behaviour; 
but  often  hear  foolifh  preceptors  threatening  their  pupils  with 
coarfer  and  plainer  clothes,  as  a  punifhment  for  their  faults. 
“  If  you  do  not  mind  your  book  better,  if  you  do  not  keep 
“  your  clothes  cleaner,  you  fhall  go  dreffed  like  a  ploughboy,” 
Is  not  this  as  much  as  to  tell  them,  that  the  merit  and  importance 
of  a  man  lie  in  his  garb,  and  that  theirs  confill  entirely  in  their 
drefs  ?  Is  it  to  be  wondered  at,  that  youth  profit  by  fuch  wife 
leffons  ;  that  they  hold  nothing  in  efteem  but  drefs,  and  judge 
of  merit  by  external  appearances  ? 

Should  it  be  neceffary  to  correft  a  child  that  has  been  fpoiled 
in  this  manner,  take  care  that  his  richejl  clothes  prove  the  mojl 
inconvenient ;  that  he  fhould  be  hardly  able  to  ftir  his  arms  and 
move  about  in  them  :  take  care  that  his  liberty  and  gaiety  be  in 
every  fhape  facrinced  to  his  magnificence.  If  he  at  any  time 
join  in  the  play  of  other  children  more  plainly  dreffed,  they 
fhould  give  over  and  difappear  immediately.  In  a  word,  you 
fhould  fo  tire  him  out  with  his  finery,  and  render  him  fo  great 
a  flave  to  his  laced  clothes,  that  he  fhould  foon  think  them  the 
plague  of  his  life,  and  do  any  thing  rather  than  put  them 
on.  If  a  child  be  not  fubjedted  to  our  own  idle  notions  and 
prejudices,  his  chief  defire  is  to  be  eafy  and  at  liberty. 
The  moft  iimple,  the  moft  convenient  drefs,  is  always  the  moft 
prized. 

There  is  an  habit  of  body  proper  for  perfons  who  take  much 
exercife,  and  another  more  fuitable  to  the  fedentary  and  inac¬ 
tive.  The  latter,  preferving  an  equal  and  uniform  circulation 
of  the  fluids,  fhould  be  defended  againft  the  alterations  of  the 
air  and  the  weather  ;  the  foimer,  palling  from  labour  to  reft, 
and  from  heat  to  cold,  ought,  on  the  contrary,  to  inure  them¬ 
felves  to  fuch  alterations.  Hence  it  follows,  that  ftudious  and 
indolent  people  ought  always  to  go  warmly  clothed,  in  order 
to  preferve  the  body  in  the  fame  temperature,  as  near  as  pof¬ 
fible,  at  all  times  and  feafons.  Thofe,  on  the  other  hand, 
who  come  apd  go  in  the  wind,  the  fun,  and  the  rain,  who 
take  a  good  deal  of  exercife,  and  pafs  moft  of  their  time  in  the 
open  air,  ought  to  be  clothed  lightly,  in  order  to  habituate 
themfelves  to  all  the  viciffitudes  in  the  temperature  of  the  air, 
without  injury.  Children,  in  general,  are  too  warmly  clothed  ; 
particularly  in  their  earlieft  infancy.  It  is  much  better  to  inure 
them  to  bear  cold  than  heat.  The  former  will  never  hurt  them, 
if  they  are  expofed  to  it  early  ;  but  the  latter  fubjefls  them  to 
an  inevitable  wafte  of  ftrength  and  fpirits.  On  a  comparifon 
between  the  northern  people  and  the  inhabitants  of  the  fouthem 
climates,  mankind  grow  more  robuft  by  fupporting  exceffive 
cold  than  they  do  by  bearing  exceffive  heat.  As  your  child 
grows  up,  however,  and  his  fibres  gather  ftrength,  you  fhould 
inure  him  by  degrees  to  bear  the  rays  of  the  fun  ;  which  you 
may  thus  eafily  effect,  till  he  fhould  run  no  rifk  even  from  the 
fcorching  heat  of  the  torrid  zone. 

Sect.  XX.  Of  Sleep. 

Children  require  a  good  deal  of  fleep,  becaufe  they  ufe 
much  exercife.  The  one  ferves  to  counterbalance  the  other  ; 
fo  that  hence  we  fee  they  have  need  of  both.  The  proper  time 
for  reft  is  pointed  out  by  nature,  and  is  in  the  night.  It  is  a 
certain  obftrvation,  that  our  fleep  is  more  tranquil  and  agreea¬ 
ble  when  the  fun  is  below  the  horizon  ;  the  air,  heated  by  its 
direft  rays,  never  involving  our  fenfes  in  fo  profound  a  calm. 
Hence  the  moft  falutary  habit  is  certainly  to  fife  and  lie  down 
with  the  fun  ;  and  hence  it  follows,  that,  in  thefe  climates. 
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rr.er,  at  well  as  all  other  animals,  require  in  general  more  {Jeep 
in  winter  than  in  fummer.  But  the  ftate  of  civil  life  is  not  fuf- 
ficiently  fimple  and  exempted  from  accident,  for  us  to  think  of 
uiing  a  child  to  fuch  an  uniformity,  fo  far  as  to  render  it  pecef- 
fary.  He  ought,  without  doubt,  to  be  fubjedl  to  fome  regula¬ 
tions  in  this  refpedt ;  but  our  chief  rule  Ihould  be  to  enable  him 
to  depart  from  them  when  occafion  requires,  without  endan¬ 
gering  his  health.  Do  not  enervate  your  pupil,  therefore,  by 
indulging  him  in  foft  and  uninterrupted  {lumbers.  Let  him 
enjoy  his  reft  at  firft  without  reftraint,  as  the  law  of  nature  dic¬ 
tates  ;  but  forget  not,  that  in  fociety  it  is  frequently  neceffary 
to  be  above  that  law.  He  ihould  be  ufed,  therefore,  as  he  grows 
up,  to  fit  up  late,  and  rife  early  ;  to  be  waked  unexpectedly 
even  out  of  his  fleep,  and  to  fit  up  occaftonally  all  night,  with¬ 
out  inconvenience. 

It  is  of  great  confequence  to  aecuftom  ourfelves  betimes  to 
indifferent  lodgings  :  it  is  the  way  to  prevent  our  ever  meeting 
with  bad  beds  ;  and  in  general  an  hardy  way  of  living,  when 
we  are  once  ufed  to  it,  increafes  the  number  of  agreeable  fen- 
fations  ;  whereas  a  foft  and  luxurious  life  prepares  us  for  an  in¬ 
finity. of  difpleafing  ones.  Perfons  tenderly  brought  up  cannot 
go  to  fleep  but  on  a  couch  of  down  ;  thofe  who  are  accuf- 
tomed  to  lie  on  the  floor,  can  fleep  any  where.  The  man  who 
falls  afleep  as  foon  as  he  lies  down,  feels  not  the  hardnefs  of  his 
bed. 

Thebeft  bed  is  that  which  procures  the  beft  fleep.  We  know 
by  experience,  that,  when  a  child  is  in  health,  we  may  make 
it  go  to  fleep  or  keep  it  awake,  almoft  as  we  pleafe.  When 
children  are  put  to  bed,  and  the  nurfe  is  tired  with  their  prattle, 
nothing  is  more  common  than  for  the  latter  to  bid  them  go  to 
fleep.  But  this  is  much  the  fame  thing  as  if  fhe  fhould  bid  them 
be  well,  when  they  are  fick.  The  right  way  to  make  children  go 
to  fleep,  is  to  weary  them,  and  not  ourfelves.  Keep  talking 
to  them,  therefore,  inceffantly  ;  fo  that  they  mull  be  forced  to 
keep  filence  themfelves,  and  they  will  foon  fall  afleep.  Long 
difeourfes,  thus,  you  fee,  are  good  for  fomething  ;  and  preach¬ 
ing  a  fermon  is  good  as  rocking  the  cradle.  But  though  you 
make  ufe  of  this  narcotic  in  the  night,  you  fhould  be  careful 
how  you  employ  it  in  the  day-time. 

Awaken  your  pupil  fometimes,  lefs  for  fear  he  fhould  get 
a  habit  of  fleeping  too  long,  than  to  aecuftom  him  to  every 
thing,  even  to  the  circumftance  of  being  awakened  fuddenly. 
We  ought  alfo  to  make  him  wake  of  himfelf,  and  rife,  in  a 
manner,  at  our  pleafure,  without  faying  a  Angle  word  to  him 
about  the  matter.  If,  for  inltance,  he  does  not  ufually  fleep 
enough ,  let  him  forefee  that  he  will  have  but  a  difagreeable 
morning  ;  in  confequence  of  which  he  will  think  all  the  time 
clear  gain  that  he  fpends  of  it  in  fleep.  On  the  contrary,  does 
he  fleep  too  much,  provide  for  him  fome  amufement  that  he  is 
fond  of  againft  he  awake.  Are  we  defirous  of  teaching  him  to 
wake  at  a  certain  hour  ?  Let  his  preceptor  fay  to  him,  “  To- 
“  morr aw  morning  at  fix  o’clock  I  propofe  the  diverfion  of 
u  angling,  or  I  fhall  take  a  walk  to  fuch  a  place  ;  will  you  be 
“  of  the  party  V’  He  confents,  and  defires  to  be  called  ; 
this  is  either  promifed  or  not,  as  occafion  may  require.  If  he 
wakes  too  late,  he  finds  the  party  gone.  Hence  he  fees  his 
misfortune,  if  he  does  not  foon  learn  to  wake  another  time  with¬ 
out  b  i  ig  called. 

When  it  fo  happens,  which  however  is  very  rare,  that  an  in¬ 
dolent  child  gives  itfelf  up  to  floth  and  ina&ivity,  it  fhould  not 
be  indulged  in  fuch  a  vicious  propenfity,  but  ftimulated  by  fome 
powerful  motive  to  aCtion.  It  will  be  readily  conceived,  that 
it  is  not  meant  w  e  flu  uld  proceed  to  ufe  abfolute  force,  but  only 
to  employ  the  ftiinulus  of  fome  appetite  that  may  anfwer  that  end  : 
by  which  means  alfo,  if  we  follow  the  dire&ion  of  nature,  we 
Aiall  effed  two  purpofes  at  once* 
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There  is  hardly  any  thing  in  the  world,  for  which  we  might 
not,  with  a  little  addrefs,  excite  an  inclination,  or  even  an  ardent 
delire,  in  children,  without  either  vanity,  jealoufy,  or  emulation. 
Their  vivacity  and  turn  for  imitation  may  fuffice,  and  particu¬ 
larly  their  native  cheerfulnefs,  by  which  we  may  always  have 
a  fure  hold  of  them,  although  no  preceptor  has  evei*  known  how 
to  make  ufe  of  it.  In  their  fports  and  diverfions,  while  they 
think  they  are  only  at  play,  they  will  fuffer  without  complaint, 
and  even  fometimes  laugh  at  injuries  they  would  not  othervvife 
have  borne  without  fhedding  tears.  Faftings,  ftripes,  burnings, 
and  fatigues  of  every  kind,  are  the  ordinary  amuiements  of  the 
young  lavages,  which  is  a  proof  that  even  pain  itfelf  will  admit 
of  a  feafoning  to  give  a  relifh  to  its  bitternefs.  Every  mailer, 
however,  has  not  the  art  of  making  this  difh  palatable,  nor 
every  difciple  the  appetite  to  tafte  it  without  grimace. 

Sect.  XXL  Of  the  Art  of  Swimming. 

In  a  particular  or  exclufive  method  of  education,  calculated' 
only  to  diftitiguifh  perfons  fo  educated  from  the  vulgar,  thofe 
inftruClions  are  always  preferred  which  are  the  moil  coftly  ; 
while  the  more  common,  which  by  the  way  are  the  moil  uieful, 
are  negleCled.  Thus  young  gentlemen  politely  educated  go 
through  the  exercifes  of  the  nding-fchool,  becaufe  this  courfe 
is  expenfive  ;  but  hardly  any  of  them  learn  to  fwim,  becaufe  ■it 
coils  nothing,  and  a  common  peafant  may  know  how  to  fwim 
as  well  as  the  firft  loid  in  the  land.  And  yet  we  fee  the  traveller, 
without  having  learned  to  ride  the  great  horfe,  mounts  his  nag, 
and  manages  him  very  well;  but  whoever  falls  into  the  water 
and  cannot  fwim,  muft  be  drowned  :  and  nobody  can  fwim 
without  having  learned  it.  Beiides,  we  know  not  that  any  one 
is  obliged  on  pain  of  death  to  l  idd'on  horfeback  ;  whereas  no  one 
is  certain  of  avoiding  the  danger,  to  which  we  are  fo  often  ex- 
pofed,  from  the  water.  Our  pupil  fhall  learn  to  move  in  the 
water,  as  well  as  on  land.  Why  fhould  he  not  be  taught  to 
live  in  all  elements  ?  Could  he  be  taught  to  fly  in  the  air,  he 
fhould  be  an  eagle  ;  and,  if  to  bear  the  fire,  a  falamander. 

We  are  generally  afraid  children  fhould  drown  themfelves 
in  learning  to  fwim  ;  but  whether  they  drown  themfelves  in 
learning,  or  are  drowned  when  they  have  grown  up  for  having 
never  learned,  it  is  the  fault  of  thofe  who  have  the  care  of  them, 
when  young.  It  is  vanity  only  that  infpires  temerity  ;  we  are 
never  fool-hardy,  or  run  ourfelves  in  danger,  when  alone ;  nor 
would  a  well-educated  child  be  fo,  though  the  eyes  of  the  whole 
univerfe  were  upon  him.  As  exercife  does  not  depend  on  run¬ 
ning  into  danger,  he  might  learn,  in  the  canal  of  his  father’s 
park,  to  crofs  the  Hellefpont ;  but  it  is  neceffary  to  familiarife 
him  in  fome  degree  to  danger  itfelf,  that  he  may  not  be  over-- 
folicitous  about  it.  This  is  a  neceffary  part  of  that  apprentice-- 
fhip  we  fhall  deferibe  hereafter. 

Sect.  XXII.  Of  the  Powers  of  Dfcrimination  in  Children-. 

A  child  hath  neither  the  ftrength  nor  the  judgment  of  ai 
man  ;  but  he  is  capable  of  feeing  and  bearing  as  well,  or  at 
leall  nearly  fo.  His  palate  alfo  is  as  fenfible,  though  lefs  de¬ 
licate  ;  and  he  dillinguifhes  odours  as  well,  though  not  with 
the  fame  nicety.  Of  all  our  faculties,  the  fenfes  are  perfected 
the  firft  :  thefe  therefore  are  the  firft  we  fhould  cultivate  :  they 
are,  neverthelefs,  the  only  ones  that  are  ufually  forgotten,  or 
the  moft  negle&ed. 

To  exercife  the  fenfes  is  not  merely  to  make  ufe  of  them  ;  it 
is  to  learn  rightly  to  judge  by  them  ;  to  learn,  if  the  expreffion 
be  admiffible,  to  perceive  ;  for,  it  is  moft  certain,  we  know  how  to 
touch,  to  fee,  to  hear,  only  as  we  have  learned.  Some  exer¬ 
cifes  are  purely  natural  and  mechanical,  and  ferve  to  make 
the  body  flrong  and  robuft,  without  taking  the  lead  hold  on 
the  judgment :  fuch  are  thofe  of  fwimming,  running,  leaping,, 
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whipping  a  top,  throwing  ftones,  See.  All  thefe  are  very  well: 
but  have  we  only  arms  and  legs  ?  Have  we  not  alfo  eyes  and 
ears  ;  and  are  not  thefe  organs  neceffary  to  the  expert  ufe  of 
the  former  ?  Do  not  only  exercife  your  ftrength,  therefore,  but 
all  the  fenfes  that  direft  it :  make  the  bed:  poffible  ufe  of  each, 
and  let  the  impreffions  of  one  confirm  thofe  of  another.  Mea- 
fure,  reckon,  weigh,  and  compare.  Exert  not  your  force  till 
you  have  eftimated  the  refiftance  you  are  going  to  encounter  ; 
always  fo  contriving  it,  that  an  eftimation  of  the  effeft  may 
precede  the  ufe  of  the  means.  I,et  your  pupil  fee  his  intereft 
in  never  making  fuperfluous  or  infufficient  efforts.  Byr  thus 
uling  him  to  forefee  the  effect  of  all  his  motions,  and  to 
correCl  his  errors  by  experience,  is  it  not  clear  that  the  more 
extenfive  and  various  his  exercife,  the  more  judicious  he  will 
grow  ? 

Let  us  fuppofe  him  going  to  move  an  heavy  body  by  means 
ef  a  lever;  if  he  takes  one  too  long,  he  will  find  it  unmanage¬ 
able  with  his  fliort  arms  ;  if  too  fhort,  he  will  not  have  fuffi- 
cient  force  :  experience  will  teach  him  to  choofe  one  of  the 
proper  length.  This  kind  of  knowledge  is  not  above  his  age. 
Does  the  matter  in  queftion  regard  the  lifting  a  burthen  ?  If  he' 
would  take  up  one  as  heavy  as  he  could  carry,  and  not  make  a 
fruitlefs  endeavour  to  raife  one  he  could  not  lift,  is  he  not  under 
a  neceffity  of  eftimating  the  weight  by  his  eye  ?  When  he  knows 
how  to  make  a  comparifon  between  maffes  of  the  fame  matter, 
but  of  different  bulk,  let  him  learn  to  do  the  fame  between 
maffes  of  the  fame  bulk,  but  of  different  matter  ;  he  will  then 
experience  the  difference  of  their  fpecific  gravity'. 

We  are  not  all  equally  expert  in  the  ufe  of  our  fenfes.  There 
is  one,  to  wit,  the  touch,  whofe  aCiion  is  never  fufpended 
while  we  are  awake,  and  which  is  extended  over  the  whole  fur- 
faee  of  the  body,  as  a  continual  guard  to  give  us  notice  of  every 
thing  that  may  be  offenfive.  It  is  by  means  of  the  continual 
and  involuntary  exercife  of  this  fenfe,  that  we  acquire  our  ear- 
lieft  experience,  which  makes  it  the  lefs  needful  for  us  to  give 
it  any  particular  cultivation.  We  find,  however,  that  blind 
people  have  a  much  itronger  and  more  delicate  fenfe  of  feeling 
than  we  ;  becaufe,  having  no  information  from  the  fight,  they 
are  obliged  to  deduce  the  fame  conclufions  from  the  former 
fenfe  only,  which  we  are  furnifhed  with  by  the  latter.  Why 
then  fhould  we  not  learn  to  walk,  like  them,  in  the  dark,  to 
know  bodies  by  the  touch,  to  judge  of  theobje&s  that  furround 
us ;  to  do,  in  lhort,  by  night  without  candles,  all  they  do  by 
day  without  eyes  ?  While  the  fun  is  above  the  horizon,  we  have 
the  advantage  of  them,  and  lead  them  about  ;  but  in  the  dark 
they  are  our  guides,  and  take  the  lead  in  turn.  We  are  blind 
as  they  during  one  half  of  our  lives,  with  this  difference,  that 
thofe  who  are  really  blind  can  at  all  times  find  their  way  about, 
whereas  we  that  have  eyes  hardly  dare  to  ftir  a  foot  in  the 
night.  Will  it  be  faid,  We  may  call  for  candles  and  torches  ? 
We  may  fo  :  but  this  it  is  to  be  always  recurring  to  machines ; 
and  who  can  affure  us  they  will  always  be  at  hand  ? 

Should  you  be  fhut  up  in  a  houfe  in  the  middle  of  the  night, 
•clap  your  hands,  and  you  may  perceive  by  the  echo,  whether 
the  room  you  are  in  be  large  or  fmall ;  whether  you  are  in  the 
middle  or  in  one  corner.  Within  fix  inches  of  the  wall,  the 
very  air  will  give  a  different  fenfation  to  your  face  to  what  it 
does  in  the  middle  of  the  room.  Turn  yourfelf  round  fuccef- 
fively,  facing  every  part  of  the  room,  and  if  there  be  a  door 
open,  you  will  perceive  it  by  a  gentle  draught  of  air.  Are  you 
in  a  veffel  upon  the  water,  you  may  know  by  the  manner  in 
which  the  air  ftrikes  againft  your  face,  not  only  which  way  you 
are  going,  butiwhether  you  go  fall  or  flow.  Thefe  obferva- 
tions,  and  a  thoufand  others  of  a  fimilar  kind,  can  be  made  only 
jn  the  night  ;  for,  whatever  attention  we  beftow  on  them  in  the 
^lay-time,  we  are  always  fo  far  either  aflifled  or  prevented  by 


the  fight,  that  the  experiment  efcapes  us.  We  here  make  ufe 
neither  of  hands  nor  flicks  ;  indeed,  we  might  acquire  a  confU 
derable  fhare  of  ocular  information  by  the  touch,  even  without 
touching  any  of  the  objects  in  queftion. 

We  fhould  provide  a  variety  of  aiverfions  for  the  night.  This 
piece  of  advice  is  of  much  greater  importance  than  it  may  at 
fu  ll  appear.  The  night  naturally  flukes  a  terror  into  men  as 
well  as  brute  animals.  Reafcn  or  knowledge,  wifdom  or  cou¬ 
rage,  deliver  few  perfons  from  paying  this  tribute  to  darkntfs, 
Caftiifts,  freethinkers,  philofophers,  and  even  foldiers,  whom 
nothing  could  daunt  by  day,  have  been  known  to  tremble  by 
night,  like  women,  at  the  ruftling  of  the  leaves  of  a  tree.  This 
timidity  is  ufually  attributed  to  the  idle  tales  told  us  when 
young,  by  our  nurfes.  This,  however,  is  a  miftake  ;  it  is 
founded  in  nature  ;  the  caufe  of  it  being  the  fame  as  that  which 
makes  deaf  people  miftruftful,  and  the  vulgar  fuperftitious  ; 
that  is,  our  ignorance  of  the  things  that  furround  us,  and  of  what  is 
pafling  about  us.  Being  accuftomed  to  perceive  objedls  at  a 
diftance,  and  to  anticipate  their  impreffions,  how  can  we  help 
fuppofing,  when  we  no  longer  fee  any  thing  of  fuch  objects, 
that  there  may  be  a  thoufand  hurtful  things  in  motion  around  us, 
from  which  we  cannot  guard  ourftlves  ?  It  is  to  no  purpofe  that 
we  are  convinced  of  our  fecurity  in  the  place  where  we  are  ; 
we  can  never  be  fo  fully  perfuaded,  as  if  we  had  ocular  proof 
of  it :  we  have,  therefore,  always  a  motive  for  fear  in  the  night, 
which  we  fhould  not  have  in  the  day-time. 

The  caufe  of  the  evil  being  found,  it  fufficiently  indicates 
the  remedy.  Habit,  in  every  thing,  deftroys  the  effects  of 
imagination  :  thefe  are  excited  only  by  the  novel. y  of  the  ob- 
je£t  The  imagination  is  never  employed  in  thofe  which  are 
familiar  to  us  ;  thefe  affefl  only  the  memory  ;  and  hence  we 
fee  the  reafon  of  the  axiom,  /lb  affuetis  non  fit  pcfffio  ;  for  the 
paffions  are  lighted  up  only  at  the  fire  of  the  imagination. 
Never  argue,  therefore,  with  thofe  whom  you  are  defiroos  to 
cure  of  the  fear  of  being  in  the  dark  ;  but  entice  them  often 
into  it  ;  and  be  affured  that  all  the  philofophical  arguments 
in  the  world  will  be  of  lefs  avail  than  that  practice.  A  brick¬ 
layer,  or  a  tyler,  is  never  made  giddy  by  looking  down  from 
the  roofs  of  houfes  ;  nor  do  we  fee  thofe  who  are  accuftomed 
to  go  about  in  the  obfeurity  of  the  night,  under  any  terrors  on 
that  fcore. 

Here,  then,  is  another  advantage  arifing  from  our  nodturnal 
entertainments,  to  be  added  to  the  former:  but,  in  . -,-der  that 
fuch  diverfions  fhould  anfwer  the  end  propofed,  we  cannot  too 
much  recommend  cheerfulnefs  and  gaiety.  Nothing  is  more 
difmal  than  to  be  in  darknefs  :  never  fhut  lip  a  child,  therefore, 
to  remain  in  a  dungeon.  On  the  contrary,  let  him  go  laughing 
into  the  dark,  and  come  laughing  out  again  :  take  care  that  the 
notion  of  the  amufement  he  hath  juft  left,  and  is  going  again  to 
partake  of,  may  defend  him  from  thofe  fantaftic  ideas  which 
might  otherwife  intrude  on  his  imagination. 

In  a  large  faloon  or  dark  antichamber,  make  a  kind  of 
labyrinth,  with  ftools,  tables,  fereens,  & c.  In  the  moft  inac- 
ceffible  part  of  thefe,  place  fome  little  boxes,  all  of  a  fort  and 
fize,  one  of  which  only  Ihould  be  filled  with  fweetmeats :  de- 
feribe  in  fhort  and  plain  terms  the  place  where  this  box  lies ; 
and  after  making  the  little  candidates  caft  lots  for  precedency, 
each  fhould  go  in  his  turn,  till  the  prize  be  found.  The  di¬ 
rections  given  fhould  appear  plain  enough  to  perfons  in  any 
degree  more  attentive  and  lefs  blundering  than  children  ;  and 
fhould  increafe  the  difficulty  of  finding  the  box  in  proportion 
to  their  dexterity.  Figure  to  yourfelf  a  little  Hercules  coming 
in  with  a  box  in  his  hand,  elated  with  the  fuppofed  fuccefs  of 
his  expedition.  It  is  laid  down  on  the  table,  and  opened  with 
a  deal  of  ceremony.  How  violent  are  the  peals  of  laughter 
and  hiffes  of  the  joyous  little  company,  when,  inftead  of  the 
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expe&ed  fweetmeats,  nothing  is  found  in  it  but  a  fnail-fhell,  a 
'coal,  an  acorn,  a  little  turnip,  or  fome  fuch  trifle,  carefully 
wrapt  up  in  rr.ofs  or  cotton  ! 

What  advantages  would  not  a  man,  educated  in  this  manner, 
have,  in  the  night,  over  others  !  His  feet  aceuftomed  to  tread 
firm  and  fecure,  his  hands  exercifed  in  the  touch  of  furrounding 
objects,  are  capable  of  conducing  him  with  eafe  through  the 
thickelt  darknefs.  His  imagination,  full  of  the  no&urnal 
amufemcnts  of  his  youth,  is  eafily  diverted  from  terrifying 
objects.  If  he  hears  the  fits  of  unexpefted  laughter,  inltead 
of  conceiting  them  to  be  the  efFefts  of  ludicrous  fpirits,  they 
recall  to  mind  thofe  of  his  former  companions  ;  if  his  imagi¬ 
nation  raifes  up  a  nocturnal  aflembly,  it  is  not  a  meeting  of 
witches,  but  that  he  formerly  attended  in  the  apartment  of  his 
preceptor.  The  night,  recalling  to  his  mind  nothing  but 
cheerful  ideas,  will  never  appear  hideous  :  on  the  contrary, 
having  nothing  to  fear,  he  will  delight  in  it.  Is  he  required 
to  go  on  a  military  expedition  ?  He  will  be  ready  at  any  hour, 
either  with  his  company  or  alone.  He  will  be  able  to  go  into 
the  camp  of  Saul,  to  explore  every  part  of  it,  without  be¬ 
wildering  himfelf,  to  march  forward  even  to  the  king’s  tent, 
without  awakening  the  guard,  and  to  return  unperceived  by 
any  one.  Are  you  to  carry  off  the  white  horfes  of  Rhefus  ? 
Apply  boldly  to  him.  Among  perfons  differently  educated, 
you  will  not  eafily  find  an  Ulyfles.  Some  people  endeavour  to 
cure  children  of  being  fearful  in  the  night,  by  ufxng  them  to 
frequent  furprifes.  This  method,  however,  is  a  very  bad  one, 
and  productive  of  a  contrary  effeCl  to  that  for  which  it  is  cal¬ 
culated  ;  rendering  them  in  faft  only  the  more  timid.  Neither 
reafon  nor  habit  can  poffibly  make  us  perfectly  eafy  concerning 
an  objeCt  of  prefent  danger,  of  which  we  know  neither  the 
kind  nor  the  degrqe  ;  much  lefs  can  they  deprive  us  of  the  fear 
arifing  from  thofe  furprifes  we  may  often  have  experienced. 

Sect.  XXIII.  Of  the  Exercife  of  the  Senfes. 

The  fenfe,  perhaps,  we  more  conftantly  exercife  than  any 
other,  is  that  of  touch  ;  r.everthelefs,  the  judgment  immedi¬ 
ately  formed  from  it  is,  as  has  been-before  obferved,  more  grofs 
and  imperfeCt  than  that  which  is  formed  on  any  other  ;  be- 
caufe  perfons  who  enjoy  their  eye-fight,  are  continually 
making  ufe  of  that  fenfe  inftead  of  it ;  and  as  the  eye  recon¬ 
noitres  a  body  much  more  eafily  and  fpeedily  than  the  hand, 
we  almoft  always  judge  of  bodies  without  employing  the  latter. 
On  the  other  hand,  however,  the  judgment  of  the  touch  is 
more  certain  ;  and  that  purely  becaufe  it  is  more  confined  : 
for  this  fenfe,  not  extending  itfelf  to  bodies  beyond  the  reach 
of  our  hands,  it  ferves  to  reCtify  the  millakes  of  the  others, 
which,  launching  forth  to  a  great  diftance,  are  exerted  on 
objeCls  barely  perceptible ;  whereas,  whatever  is  perceived  by 
the  touch  is  fully  and  completely  fo.  Add  to  this,  that, 
joining,  when  we  pleafe,  the  force  of  the  mufcles  to  the  aCtion 
of  the  nerves,  we  unite  in  one  fimultaneous  fenfation,  the 
temperature,  magnitude,  figure,  weight,  and  folidity  of  the 
objeCt  perceived.  Thus  the  touch  being,  of  all  our  fenfes, 
that  which  informs  us  belt  of  the  impreffion  which  other 
bodies  make  on  ours,  it  is  that  for  which  we  have  the  moll 
frequent  ufe,  and  which  more  immediately  fupplies  us  with 
the  knowledge  neceflary  to  our  prefervatien. 

As  our  fenfe  of  feeling,  wdien  properly  exercifed,  becomes  a 
fupplement  to  fight,  why  may  it  not  alfo  fupply  that  of  hearing 
to  a  certain  degree  ;  efpecially  as  founds  are  known  to  excite, 
in  fonorous  bodies,  vibrations  fenfible  to  the  touch  ?  Lay 
your  hand  upon  the  body  of  the  violoncello,  and  you  will  be 
able,  without  the  afiiftance  of  either  eyes  or  ears,  to  dif. 
tinguilh,  by  the  manner  in  which  it  vibrates,  whether  the 
found  it  gives  be  grave  or  acute ;  whether  it  arife  from  the 
tt-eble  firing  or  the  bale.  Were  the  fenfes  exercifed,  with  at¬ 


tention,  in  this  manner,  there  is  bo  douht  but,  in  time,  we 
might  acquire  fuch  a  degree  of  fenfibility  as  to  be  able  to  dif- 
tinguifli  a  whole  air  by  means  of  the  fingers.  On  this  fup- 
polition,  it  is  plain,  we  might  eafily  talk  to  deaf  perfons  by 
mufic  :  for  notes  and  time  being  no  lefs  fufceptible  of  regular 
combinations  than  articulate  words,  they-may  be  made  ule  of 
in  the  fame  manner  as  the  elements  of  fpeecli. 

There  are  fome  exercifes,  however,  that  impair  the  fenfe  of' 
feeling,  and  make  it  dull ;  others  again  render  it  more  fine  and 
delicate.  But  we  fhall  treat  of  our  pupil’s  manual  fports  and 
labour  prefently ;  in  the  mean  time,  he  fhould  learn  all  thofe 
fteps  which  favour  the  various  turnings  and  windings  of  the 
body,  and  to  affume  an  eafy  and  firm  poficion  in  all  its  various 
attitudes.  He  fhould  learn  to  leap  well,  both  as  to  difiance 
and  height,  as  well  as  to  climb  up  a  tree  ;  and  to  fpring  over  a 
wall ;  he  fhould  acquire  the  knack  of  being  always  mafter  of 
his  equilibrium  in  thefe  exercifes,  all  his  motions  and  geftures 
being  regulated  by  the  laws  of  gravity,  long  before  we  fhould 
trouble  him  with  an  explanation  of  the  principles  of  ftatics. 
By  the  manner  in  which  his  foot  refts  on  the  ground,  and  his 
body  on  his  leg,  he  fhould  feel  whether  it  were  well  or  ill 
placed.  A  fteady  pofture  is  always  graceful,  and  the  firmeft 
attitudes  are  ever  the  mod  elegant.  Rather  make  him  emu¬ 
lous  of  a  roebuck,  than  of  a  dancer  at  the  opera. 

As  the  operations  of  the  fenfe  of  feeling  are  confined  within 
the  reach  of  our  hands,  fo  thofe  of  the  fight  are  extended  be¬ 
yond  it.  It  is  this  circumftance  which  renders  the  latter  fo 
delufive  ;  at  one  view,  the  fight  comprehends  the  various  ob- 
jefts  contained  in  half  the  horizon.  How  is  it  poffible  it  fhould 
not  be  fometimes  deceived,  amidft  that  multitude  of  fimul¬ 
taneous  fenfations,  and  the  judgement  they  excite  ?  The  fight 
is,  indeed,  the  moil  defe&ive  of  all  our  fenfes ;  and  that  pre- 
cifely  becaufe  it  is  the  moll  comprehenfive,  and  that,  leaving 
the  reft  at  fo  great  a  diftance  behind  it,  its  operations  are  too 
extenfive  and  inftantaneous  to  be  correfted  by  them.  We  may 
add  further,  that  the  very  illufions  of  perfpedlive  are  neceflary 
to  enable  us  to  form  a  right  notion  of  extenfion,  and  compare 
its  feveral  parts  and  relations.  Were  there  no  deception  in 
the  appearances  of  things,  nothing  would  feem  to  exift  at  a 
diftance:  without  the  gradations  of  magnitude  and  fhade  we 
could  not  perceive  any  diftance  ;  or  rather  with  regard  to  us, 
there  would  in  fadd  be  none  at  all.  If  of  two  trees  of  equal 
height,  the  one  at  a  hundred  paces  diftance  fhould  appear  as 
tall  and  as  diftindt  as  the  other  which  flood  but  ten  paces  off, 
we  fhould  naturally  place  one  clofe  by  the  fide  of  the  other. 
If  we  were  to  perceive  the  dimenfions  of  all  objects,  fuch  as 
they  really  are,  we  fhould  perceive  no  fpace,  but  every  thing 
would  appear  immediately  in  the  eye. 

The  fenfe  of  feeing  has  but  one  ftandard  whereby  to  judge 
of  the  magnitude  and  diftance  of  objedls  ;  and  this  is  the  angle 
they  make  in  the  eye  ;  and,  as  this  angle  is  the  Ample  effedt.  of 
a  compound  caufe,  the  judgement  immediately  excited  thereby, 
leaves  every  particular  caufe  indeterminate,  or  neceflarily  de- 
fedtive.  For  how  is  it  poffible  for  us  to  tell,  on  mere  infpedlion, 
whether  the  angle,  under  which  I  fee  one  object  lefs  than 
another,  is  fo,  becaufe  thfe  firft  objedt  is  really  lefs,  or  becaufe 
it  only  exifts  at  a  greater  diftance  ? 

We  rmift,  in  this  cafe,  ir-ftead  of  reducing  the  fenfation  to 
its  fimpltft  form,  double  it,  or  confirm  it  by  another  ;  fub- 
jedting  the  vifual  to  the  tadfile  organ,  and  repreffing,  if  we 
may  ufe  the  expreffion,  the  impetuolity  of  the  former  fenfe, 
by  the  move  precife  and  regular  operations  of  the  latter.  For 
want  of  being  aceuftomed  to  this  pradtice,  we  eftimate  heights, 
diftances,  and  magnitudes  very  inaccurately.  A  proof,  alfo, 
that  this  is  not  the  defedl  of  the  fenfe,  but  of  the  ufe  of  it,  is, 
that  engineers,  furveyors,  architedls,  mafons,  and  painters, 
have  generally  more  dexterity  this  way  than  any  other  people, 
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and  eflimate  dimenfions  and  distances  much  more  exa&ly. 
Their  profeffion  affording  them  that  experience  which  we 
negledt  to  acquire,  they  correct  the  ambiguity  of  the  angle, 
by  thofe  more  determinate  appearances  which  accompany  it. 

It  is  eafy  to  prevail  on  children  to  engage  in  any  thing 
that  requires  them  to  move  freely  about.  There  are  a  thou¬ 
sand  ways,  therefore,  to  interef;  them  in  meafuring  and  efti- 
mating  diftances.  Let  us  fuppofe  we  have  a  very  high  cherry- 
tree  ;  what  muft  we  do  to  gather  fome  cherries  from  the  top  ? 
Is  the  ladder  in  the  barn  long  enough  ?  Here  is  a  rivulet  too 
wide  for  us  to  jump  over  :  how  Shall  we  get  acrofs  ?  Will  one 
of  the  planks  that  lie  in  the  court-yard,  reach  from  fide  to 
iide  ?  We  have  a  mind  to  fifh,  out  of  our  chamber-window, 
in  the  moat  that  furrounds  the  houfe  :  how  many  fathoms  mull 
be  our  line  ?  We  would  make  a  fwing  to  reach  from  tree  to  tree  ; 
how  many  yards  of  rope  are  neceffary  ?  They  tell  us  that  our 
room  in  the  other  houfe  is  to  be  five-and-twenty  feet  fquare. 
Do  you  think  it  will  be  big  enough  for  us  ?  Is  it  bigger  than 
this  ?  Thefe,  and  a  thouiand  other  occafions  of  the  like  kind, 
might  be  laid  hold  of,  to  effedl  this  purpofe. 

As  the  judgement  is  more  infeparably  attached  to  the  fight 
than  to  any  other  of  the  fenfes,  it  requires  a  great  deal  of  time 
to  learn  to  fee  :  a  long  time  is  requifite  for  us,  to  compare  the 
fenfations  of  the  fight  with  thofe  of  the  touch,  in  order  to 
habituate  the  former  of  thofe  fenfes  to  make  a  faithful  report 
of  figures  and  diftances.  The  moll  penetrating  fight  in  tke 
world  can  give  us  no  idea  of  extenfion  without  the  touch,  or  a 
fenfe  of  progrefiivc  motion.  The  whole  univerfe  muft  appear 
to  an  oyfter  but  as  a  fingle  point ;  nor  would  it  feem  other- 
wife  were  that  oyfter  animated  by  a  human  foul.  It  is  only  by 
means  of  walking  about,  touching,  counting,  and  taking  the 
dimensions  of  objedts,  that  we  learn  to  judge  of  them  :  but  if 
v/e  accuftom  ourfelves  always  to  meafure  them,  the  fenfe  con¬ 
fiding  on  the  inftrument,  acquires  no  accuracy  to  eftimate 
without  it.  Neither  is  it  proper  for  a  child  to  pafs  immedi¬ 
ately  from  the  menfuration  of  objefts  to  eftimate  them  ;  he 
fhould  begin  to  eftimate  by  parts  what  he  cannot  comprehend 
altogether ;  comparing  fuch  imaginary  divifions  to  aliquot 
parts  of  admeafurement :  thefe  again  he  fhould  learn  to  apply 
to  the  fight  only,  and  not  by  the  hand.  He  ought,  however, 
to  confirm  his  operations,  by  afterwards  taking  the  real  ad¬ 
meafurement,  in  order  to  corredt  his  errors,  and  that,  if  any 
falfe  appearance  remained  in  the  fenfe,  he  might  be  able  to 
redtify  it  by  his  judgement.  There  are  natural  meafures, 
which  are  nearly  the  fame  in  ill  places  ;  fuch  are  the  ftep  of  a 
man,  the  extent  of  his  arms,  his  height,  See.  When  a  child 
can  eftimate  the  height  of  a  ftory,  his  preceptor  may  make 
him  employ  it  as  the  meafure  of  a  fathom  ;  fo  that,  when  he 
would  eftimate  the  height  of  a  fteeple,  he  may  meafure  it  by 
the  ftories  of  a  houfe.  ,  If  he  would  know  how  many  leagues 
he  has  travelled,  let  him  reckon  the  time  he  has  been  in 
going  ;  which  will  ferve  him  very  well,  particularly  if  you 
give  him  no  afliflance  in  any  of  thefe  things,  but  let  him  dif- 
cover  them  all  himfelf. 

Sect.  XXIV.  Of  Drawing. 

It  is  impoffible  to  judge  accurately  of  the  dimenfions  of 
bodies,  unlefs  we  learn  alfo  to  know  their  figures,  and  even  to 
imitate  thofe  figures  ;  for  this  imitation  is  founded  on  nothing 
elfe  but  the  rules  of  perfective,  and  we  cannot  eftimate  the 
extenfion  of  bod'es  by  their  appearance,  unlefs  we  have  fome 
knowledge  of  thofe  rules.  Children,  being  great  imitators, 
all  attempt  to  defign.  Our  pupil  muft  cultivate  that  art  ;  not 
for  the  fake  of  the  art  itlelf,  but  only  to  give  him  a  good  eye,, 
and  a  fupple  hand.  It  is  to  be  obferved,  indeed,  in  general, 
that  it  is  of  little  confequence  whether  he  be  expert  at  any  one 
of  the  exercifes  he  partakes  of,  provided  he  acquires  that  per- 


fpicacity  and  agility  which  they  are  calculated  to  teach  him. 
Particular  care,  therefore,  muft  be  taken,  that  he  have  no  draw, 
ing-mafier,  who  will  only  teach  him  to  imitate  imitations,  and 
defign  after  defigns.  He  fhould  have  no  other  mafter  than 
nature  ;  no  other  model  than  the  ohjeds  themfelves.  He  fhould 
have  before  his  eyes  the  original  itfelf,  and  not  the  paper  re- 
prefenting  it  :  thus  he  fhould  defign  an  houfe  from  an  houfe, 
a  tree  from  a  tree,  a  man  from  a  man,  that  he  might  be  ac- 
cuftomed  to  obferve  minutely  and  accurately  the  appearances 
of  bodies,  and  not  take  falfe  and  artificial  imitations  for  true 
and  genuine.  He  fhould  even  be  difeouraged  from  endeavour¬ 
ing  to  trace  any  thing  from  memory,  till,  by  frequent  and 
repeated  obfervations,  its  figure  fhould  be  ftrongly  imprinted 
on  his  imagination  ;  left  he  fhould  otherwife,  by  fubftituting 
fome  fantaftic  image  inftead  of  the  real  one,  lofe  the  knowledge 
of  proportion,  and  a  tafte  for  the  genuine  beauties  of  nature. 

Doubtlefs,  by  going  to  work  in  this  manner,  he  will  con. 
tinue  to  blot  and  fcratch  a  long  time,  without  producing  any 
likenefs  :  it  will  be  long  before  he  acquires  by  thefe  means  an 
elegance  in  fketching  the  outlines,  and  the  light  touches  of  the 
mafter  ;  nay,  it  is  poffible  he  may  never  attain  any  difeern- 
ment  in  the  fine  effedl  of  painting,  or  a  good  tafte  for  defign. 
By  way  of  recompenfe,  however,  he  will  certainly  contrad  a 
juller  fight,  and  a  more  Heady  hand  ;  he  will  acquire  the 
knowledge  of  the  true  relations  of  fize  and  figure  between  ani¬ 
mals,  plants,  and  other  natural  bodies,  and  a  more  perfedl 
experience  in  the  effedts  of  perfpedtive.  This  is  the  very  point 
v/e  aim  at ;  our  intention  being,  not  fo  much  that  he  fhould 
know  how  to  imitate  objedls,  as  to  become  fully  acquainted  with 
them , 

In  this  exercife,  as  well  as  in  all  the  1  eft,  otir  pupil  fhouldi 
not  amufe  himfelf  alone  :  it  fhould  be  rendered  ftill  more  agree¬ 
able,  by  our  conftantly  partaking  with  him  an  employment;, 
which  would  thus  become  interefting  without  exciting  jealoufy. 
Follow  his  example,  in  taking  up  the  crayon,  and  in  drawing 
at  firft  as  bad  as  himfelf.  Though  you  were  an  Apelles,  you 
fhould  appear  to  him  as  a  mere  dauber.  Begin  by  fketching 
out  the  figure  of  a  man,  as  boys  do  againft  the  wall ;  an  hori¬ 
zontal  ftroke  for  each  arm,  and  a  vertical  one  for  each  leg, 
and  the  fingers  as  big  as  the  wrifts.  After  fome  time,  both 
would  obferve  the  difproportion  of  this  wretched  {ketch  ;  ob« 
ferving  that  a  man’s  leg  is  not  equally  thick  all  the  way,  that 
the  length  of  the  arms  bears  a  certain  proportion  to  the  height 
of  the  body,  &c.  In  his  progrefs  in  this  art,  take  care  to 
keep  pace  with  him  clofely ;  or,  if  you  advance  a  little,  let  it 
be  fo  much  only  as  to  give  him  room  eafily  to  overtake  you, 
and  fometimes  to  go  before  you  in  his  turn.  Being  properly 
provided  with  pencils  and  colours,  we  endeavour  to  imitate  the 
appearance  and  colouring  of  objedls  as  well  as  their  figure  and 
outlines.  The  artift  will  readily  perceive,  that  this  method  of 
proceeding  muft  make  flrange  work.  In  thefe  rude  fketches,. 
however,  and  amidft  the  work  daubings,  there  will  be  fome 
refemblance  of  nature,  as  the  eye  is  conftantly  kept  on  the. 
works  cf  our  great  mafter. 

The  firft  and  grofleft  daubings  you  fhould  take  care  to  have  fet 
in  fine  gilt  frames,  which  will  ferve  as  a  foil  to  their  deformity  ; , 
and,  in  proportion  as  the  defign  itfelf  is  improved,  and  the 
imitation  becomes  more  exact,  diminifli  the  luftre  of  the  frames  j 
giving  as  a  reafon,  that  when  the  painting  is  good,  it  requires 
no  ornament  to  fet  it  off,  and  that  it  would  be  a  pity  the 
frame  fhould  engage  the  attention  that  fhould  be  beftowed  on 
the  picture.  Hence  your  pupil  will  afpire  to  the  honour  of 
having  his  pieces  fet  in  plain  frames. 

Sect.  XXV.  Of  Geometry. 

It  has  been  faid,  thac  geometry  is  above  the  capacity  of 
children  ;  but  that  it  is  fo,  is  our  own  fault.  We  do  not 
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perceive  that  their  method  is  not  ours ;  and  that  what  is  the 
art  of  reafoning  in  us,  is  nothing  more  than  the  art  of  per¬ 
ceiving  in  them.  Inltead  of  teaching  them,  therefore,  our 
method,  we  ought  to  ftudy  theirs.  For  our  way  of  learning 
geometry  is  as  much  an  affair  of  the  imagination,  as  of  reafon¬ 
ing.  When  once  the  propofition  is  laid  down,  we  fet  about 
conceiving  the  demonftration  of  it  ;  that  is,  we  endeavour  to 
find  from  what  propofition  already  known,  the  other  is  a  ne- 
ceffary  confequence  ;  and  from  all  the  confequences  which  may 
be  drawn  from  fuch  propofition,  to  fix  on  that  which  is  pre- 
cifely  fought. 

By  this  method,  however,  the  mod  exadf  reafoner  in  the 
world,  unlefs  he  is  aifo  pofTeffed  of  invention,  muft  foon  be 
obliged  to  ftop  fhort.  And  what  is  the  confequence  ?  Inltead 
of  being  inftt  uCted  to  trace  out  demonltrations,  we  only  re¬ 
ceive  thofe  which  are  dictated  to  us  ;  inltead  of  being  taught 
to  reafon,  the  matter  reafons  for  us,  and  exercifes  only  our  me¬ 
mories. 

If  you  cut  out  and  form  exa£l  geometrical  figures,  combine 
them,  place  them  one  upon  another,  and  examine  their  rela¬ 
tions,  you  will  foon  make  yourl'elf  matter  of  the  elements  of 
geometry;  without  ever  troubling  yourfelf  about  definitions, 
problems,  or  any  other  theoretical  modes  of  demonftration. 
We  will  not  therefore  pretend  to  teach  our  pupil  geometry  : 
but  fo  contrive  matters  that  he  fhall  teach  it  us.  Search  for 
the  proper  relations,  but  let  him  find  them  ;  w'hich  he  will  the 
more  eafily  do,  as  you  look  for  them  merely  with  that  view. 
Inftead  of  taking  a  pair  of  compaffes,  for  example,  to  deferibe 
a  circle,  you  would  do  it  with  a  piece  of  thread,  turning  on  a 
point.  By  which  means,  wdien  you  come  afterwards  to  com¬ 
pare  the  length  of  the  different  radii  of  fuch  a  circle,  your  pupil 
will  naturally  laugh  at  your  fimplicity,  and  give  you  to  under- 
ftand,  that  the  fame  thread  being  conftantly  extended  from  the 
centre,  in  tracing  the  periphery,  it  is  impoflible  that  all  the 
parts  of  the  latter  fhould  not  be  at  equal  diilances  from  the 
former. 

If  you  are  defirous  of  meafuring  an  angle  of  fixty  degrees, 
deferibe  not  only  a  fegment,.  but  a  whole  circle  ;  for  with  chil¬ 
dren  nothing  fhould  be  left  to  fuppoliUon.  By  doing  thus,  you 
find  that  thefegment  bounded  by  the  two  fides  of  the  angle  is 
jull  a  fixth  part  of  the  whole  circle.  After  this,  keeping  the 
point  of  the  compaffes  in  the  fame  centre,  deferibe  a  fecond 
circle  ;  of  which  you  will  find  the  fegnient  to  be  alfo  a  fixth  part 
of  the  whole,  as  before  :  then  deferibe  a  third,  and  to  go  on 
with  defciibtng  concentric  circles,  and  rpeafurir.g  the  angle  on 
each,  till  your  pupil,  ill uck  with  your  flupidity,  fhall  inform 
you,  that,  whether  the  arch  be  greattr  or  lefs,  the  fame  angle 
will  be  always  the  fixth  part  of  a  circle.  By  this  example  alone 
your  pupil  would  become  perfectly  acquainted  with  the  life  of 
a  protractor. 

To  prove  that  the  three  angles  of  a  triangle  are  equal  to  two 
right  angles,  they  are  ufually  deferibed  in  a  circle.  On  the  con¬ 
trary,  you  fhould  fo  contrive  it  that  your  pupil  fhould  firft  ob- 
ferve  this  in  the  circle  itielf ;  when  you  would  cbierve  to  him 
that,  if  the  circle  were  rubbed  out,  and  the  right  lines  only  re¬ 
mained,  the  angles  would  remain  il ill  the  fame. 

It  is  common  to  neglect  the  nicety  of  geometrical  figures,  as 
they  are  fuppofed  perfect  in  the  demonftration.  But,  as  we 
fhall  never  trouble  ourfelves  about  demonflrations,  our  moft 
important  concern  will  be  to  draw  our  figures  exactly  ;  to  make 
a  fquare  as  perfectly  fquare,  and  a  circle  as  completely  round, 
as  pofiible.  To  prove  the  accuracy  of  the  figure,  we  fhould 
examine  it  by  all  its  perceptible  properties,  and  this  would 
give  us  every  day  an  opportunity  of  difeovering  new  ones. 
We  fhould  compare  the  two  halves  of  a  circle,  by  folding  it 
together  in  the  line  of  its  diameter;  and  of  thofe  of  a  fquare, 
by  doubling  it  in  that  of  its  diagonal.  We  fhould  difpute 
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whether  the  equality  obfervable  in  the  circle  and  fqnare  thus 
folded,  obtained  alfo  in  the  parallelogram,  the  trapezium,  and 
other  figures.  Sometimes,  alfo,  we  fhould  attempt  to  forefee 
the  fuccefs  of  the  experiment,  before  we  made  it ;  to  endeavour 
to  allign  the  reafons,  &c. 

Thus  geometry  would  be,  to  our  pupil,  only  the  art  of  ufing 
the  fcaie  and  compafs ;  nor  fhould  he  ever  be  fuffered  to  con¬ 
found  it  with  the  art  of  ddign,  in  profecuting  which  he  fhould 
ufe  neither  of  thofe  initruments.  Thefe  indeed  fhould  be  al¬ 
ways  kept  under  lock  and  key  ;  led  by  their  frequent  ufe  he 
acquire  a  flovenly  way  of  Sketching  his  defigns  :  we  fhould, 
however,  frequently  take  out  our  drawings  in  our  excurfions  and 
difeourfe  on  what  we  had  done,  or  might  defign  to  do,  at  our 
return. 

Sect.  XXVI.  Of  the Exercife  of  the  Voice. 

We  have  an  organ  which  anfwers  to  that  of  hearing,  viz. 
that  of  the  voice  ;  but  we  have  none  that  anfwers  in  the  like 
manner  to  that  of  the  fight,  nor  can  we  imitate  colours  as  we 
do  founds.  Hence  we  have  one  method  more  of  cultivating 
the  former  fenfe  than  the  latter.  This  is  by  exerciling  the  ac¬ 
tive  and  pafiive  organs  reciprocally  on  each  other.  Man  hath 
three  kinds  of  voice  ;  the  fpeaking  or  articulate  voice,  the  hing¬ 
ing  or  melodious  voice,  and  the  pathetic  or  accented  voice, 
which  is  the  language  of  the  pafiions,  and  animates  both  our 
finging  and  our  fpcech.  A  child  hath  thefe  three  kinds  of 
voice,  as  well  as  a  grown  perfon,  but  without  knowing  how  to 
conjoin  them  in  the  fame  manner  He  difplays,  like  us,  laugh¬ 
ter,  crie3,  complaints,  exclamations,  & c.  but  he  is  incapable 
of  modifying  thefe  with  the  various  inflections  of  the  other  two 
modes  of  voice.  In  the  moil  perfect  union  of  thefe  three  voices, 
confifls  the  moft  complete  mufic.  Children  are  incapable, 
therefore,  of  this  mufic,  and  thus  have  no  exprefiion  in  their 
finging.  It  is  the  fame  with  their  verbal  difeourfe,  in  which 
they  havejio  emphafis  ;  they  cry  out,  it  is  true,  but  they  lay 
no  accent  on  their  words  ;  and,  as  there  is  little  energy  in  what 
they  fay,  there  is  nothing  emphatic  in  their  voice  and  language. 
Our  pupil  will  be  ftill  more  plain  and  fimple  in  his  fpeech  and 
difeourfe,  becaufe  his  pafiions,  not  being  as  yet  excited,  will 
not  mix  their  language  with  his.  Never  fet  him,  therefore, 
to  recite  fpeeches  out  of  plays,  nor  teach  him  the  arts  of  decla¬ 
mation.  He  will  have  too  much  good  fenfe  to  know  how  to 
give  an  affeCted  tone  to  the  word  he  does  not  underftand,  or  ex- 
preffion  to  fentiments  he  has  never  felt. 

Teach  him  to  fpeak  plainly,  articulately,  and  to  pronounce 
his  words  clearly,  and  without  affectation  ;  to  know  and  prac- 
tife  the  grammatical  accent,  to  fpeak  always  loud  enough  to 
be  heard  ;  but  never  to  raife  his  voice  higher  than  the  occafion 
requires,  which  is  a  common  fault  in  the  fchools.  In  every 
thing  avoid  what  is  fuperfluous.  In  the  fame  manner,  in  fing¬ 
ing,  you  fhould  endeavour  to  render  his  voice  clear,  equal,  eafy, 
and  fonorous  ;  and  his  ear  fufceptible  of  ineafure  and  harmony, 
but  nothing  more.  Imitative  and  theatrical  mufic  is  above  his 
capacity  :  he  fhould  not  even  make  ufe  of  words  in  finging  ; 
or  if  it  were  required,  we  fhould  endeavour  to  compofe  fongs 
on  purpofe  for  him,  which  fhould  be  adapted  to  his  years,  in- 
terelling,  and  equally  fimple  with  his  ideas. 

Sect.  XXVII.  Of  Food. 

We  are  already  well  acquainted  with  the  ftate  of  external 
bodies,  with  relation  to  our  own,  of  their  weight,  figure,  co¬ 
lour,  folidity,  magnitude,  diftance,  temperature,  motion,  and 
reft.  We  are  informed  concerning  thofe  which  fhould  be  fuf- 
fered  to  approach  us,  or  fhould  be  kept  at  a  diftance  ;  of  the 
methods  we  are  to  take  to  overcome  their  refiltance,  or  to  make 
ufe  of  other  bodies  in  our  own  prefervation.  All  this,  however, 
is  not  enough :  Our  own  bodies  are  conftantly  wafting,  and 
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Hand  in  need  of  being  perpetually  recruited.  Although  we  are 
capable  of  converting  fome  other  bodies  into  the  fubitance  of 
ours,  we  are  not  indifferent  as  to  the  choice  of  them.  Every 
thing  that  offers  itfelf  doth  not  yield  aliment  for  the  human 
body  ;  and  all  thofe  fubftances  that  do,  are  more  orlefs  proper 
to  this  end,  as  they  are  adapted  to  the  conftitution  of  our  fpe- 
cies,  the  climate  we  inhabit,  our  own  particular  temperament, 
and  manner  of  I  ving. 

We  fhould  be  poifonea,  or  might  perifh  with  hunger,  if,  in 
order  to  make  choice  of  proper  aliment,  we  were  obliged  to 
wait  till  experience  had  infl rutted  us.  But  that  Supreme  Good- 
nefs  which  hath  made  the  pleafures  of  feniible  creatures  the  in- 
ftruments  of  their  p.  fervation,  for  the  moft  part,  informs  us, 
by  that  which  is  pleating  to  the  palate,  what  will  agree  with 
the  ftomach.  There  is  naturally  110  phyfician  fo  infallible  as  the 
appetite;  and  it  is  doubtful  whether,  in  ourprimitive  (late,  thofe 
aliments  which  were  the  moft  agreeable  to  our  tafte,  were  not 
alfo  the  moft  wholefome. 

Add  to  this,  that  our  Creator  has  not  only  provided  for 
the  necefiities  he  hath  laid  us  under,  but  alfo  for  the  wants  we 
bring  on  ourfelves  ;  and  that  it  is  with  a  view  of  making  our 
defires  go  hand  in  hand  with  our  necefiities,  that  our  tafte  and 
inclinations  change  and  alter  with  our  manner  of  living.  The 
farther  we  depart  from  a  ftate  of  nature,  the  more  we  lofe  of 
our  natural  tafte  and  inclinations;  or  rather,  this  conftitutes 
a  fecond  nature,  which  we  fo  fubftitute  in  the  place  of  the  for¬ 
mer,  that  none  of  us  can  difcover  the  difference. 

It  follows  hence,  that  the  moft  natural  taftes  are  the  moft 
fimple  ;  for  thefe  are  the  moft  eafily  transformed.  Whereas, 
by  whetting  and  irritating  them  by  our  caprices,  they  become 
inflexible  and  unchangeable.  The  man  who  is  as  yet  of  no 
country,  will  eafily  fall  into  the  cuftoms  of  any  country  what¬ 
ever;  but  one  countryman  cannot  become  another. 

This  appears  true  in  all  fenfes,  but  more  particularly  in  that 
of  tafte,  properly  fo  called.  Our  firft  aliment  is  milk  ;  we  are 
even  difgufted  at  firft  with  ftrong  favours,  and  accuftom  our¬ 
felves  to  them  by  degrees.  Fruits,  pulfe,  herbs,  and  at  length 
broiled  meat,  without  fait  or  feafoning,  were  the  aliments  of 
primitive  mortals.  The  firft:  time  a  favage  taftes  wine,  he  is 
difgufted  with  it,  and  fpits  it  out  ;  and  even  among  us  we  find, 
that  thofe  who  attain  their  twentieth  year  without  tufting  fer¬ 
mented  liquors,  can  never  bring  themfelves  to  relith  them  after¬ 
wards.  We  fhould  have  been  all  abftemious  if  wine  bad  not 
been  given  us  in  our  younger  years.  Inaword,  the  more  fimple 
our  tafte,  the  more  univerfal ;  the  mcft  common  difgufts  are 
entertained  again!!  compounds.  Did  we  ever  know  a  perfon 
entertain  a  dittat.be  againil  bread  or  water  ?  Hence  we  fee  the 
path  indicated  by  nature  ;  this  therefore  is  what  we  thall  fol¬ 
low.  Let  us  endeavour,  as  much  as  poftible,  to  preferve  the 
tafte  of  children  in  its  primitive  and  unvitiated  ftate  ;  let  their 
nutriment  be  ordinary  and  fimple,  nor  familiarife  their  palates 
to  any  thing  that  is  high  flavoured. 

It  is  not  neceffary  to  enquire  heie  whether  fuch  a  manner  of 
living  be  healthful  or  not,  as  this  is  not  to  our  prefent  puvpofe. 
It  is'fufficient  for  us  to  give  it  the  preference,  to  know  that  it 
is  nwjl  conformalle  to  nature,  and  that  it  is  the  moft  eafily  con¬ 
vertible  into  any  other.  Thofe  who  lay  we  ought  to  accuftom 
children  to  thole  aliments  which  they  are  to  make  ufe  of  when 
grown  up,  reafon,  it  is  evident,  very  improperly.  Why  fhould 
their  nutriment  be  the  fame,  when  their  manner  of  living  is  fo 
very  different  ?  A  man,  whofe  fpirits  are  wafted  with  care,  la¬ 
bour,  and  fatigue,  ftands  in  need  of  fucculent  aliments  that 
may  furnifh  him  with  new  fpirits  ;  whereas  a  child  that  is 
glowing,  and  always  fporting  about,  requires  an  abundant 
nourifhment,  produ&ive  of  good  chyle.  Betides  this,  a  grown 
perfon  hath  already  fome  fettled  rank,  employment,  and  refi- 
dence  ;  but  who  can  be  certain  what  may  happen  to  be  the 


future  circumftances  of  a  child  r  Take  care,  in  every  cafe,  not 
to  give  him  too  determinate  a  form,  left  it  fhould  coft  him  too 
dear  to  change  it  when  occafion  requires.  Let  us  not  fo  edu¬ 
cate  him  that  he  muft  perifh  with  hunger  in  a  foreign  country, 
unlefs  he  travel  with  a  French  cook,  nor  that  he  may  be  in¬ 
duced  to  fay  hereafter,  that  people  know  how  to  eat  only  in  his 
own  country. 

Of  all  our  various  fenfations,  thofe  we  receive  by  means  of 
the  tafte  affetb  11s  moft  ;  for  we  are  more  interefted  to  judge  of 
thofe  fubftances  which  are  to  become  part  of  our  own,  than  of 
thofe  which  barely  exiit  around  us.  A  thoufand  things  are  in¬ 
different  to  the  touch,  the  hearing,  and  the  fight ;  but  there  is 
hardly  any  thing  indifferent  to  the  tafte.  Add  to  this,  that  the 
activity  of  this  lenfe  is  altogether  phyfical  ;  it  is  the  only  one 
which  has  nothing  to  fay  to  the  imagination  ;  atleaft,  it  is  that 
into  which  the  imagination  enters  lefs  than  into  any  other ; 
whereas  imitation  and  fancy  often  unite  a  moral  impreflion  to  the 
phyfical  in  all  others.  Thus,  generally  fpeaking,  voluptuous 
and  fufceptible  cliarafters,  eafily  affected  by  the  other  fenfes, 
are  cold  and  indifferent  to  this.  For  this  reafon  alone,  which 
feerns  to  place  the  tafte  below  them,  and  to  render  our  defire 
of  gratifying  the  palate  contemptible,  we  ought  to  conclude, 
on  the  contrary,  that  the  belt  method  to  govern  children,  is  to 
lead  them  by  the  mouth.  The  motive  of  gluttony  is  at  word:  pre¬ 
ferable  to  that  of  vanity,  in  that  the  firft  is  a  natural  appetite, 
depending  immediately  on  the  gratification  of  the  fenfe,  whereas 
the  fecond  ariies  only  from  opinion,  is  fubjedt  to  the  caprices  of 
mankind,  and  to  all  manner  of  abufe.  Gluttony  is  the  paffion 
of  children,  nor  takes  place  of  any  other,  but  difappears  pre- 
fently  when  others  make  their  appearance.  There  is  no  doubt, 
a  child  will  ceafe  but  too  foon  to  think  of  what  he  is  to  eat : 
when  his  heart  is  fully  engaged,  his  palate  will  have  but  little 
to  do.  As  he  grows  up,  a  thoufand  impetuous  fentiments  will 
divert  his  attention  from  eating  to  excite  his  vanity  :  for  this 
latter  paffion  is  that  which  profits  by  the  others,  and  at  length 
engroffes  them  all.  If  we  attentively  make  our  obfervations  on 
thofe  perfons  who  hold  good  eating  to  be  of  fo  much  import¬ 
ance  ;  who  begin  to  think  as  foon  as  they  wake  in  the  morning, 
what  they  fhall  have  to  eat  during  the  day,  and  deferibe  a  feaft 
with  more  exaftnefs  than  Polybius  deferibes  a  battle,  we  (hall 
always  find,  that  fuch  pretenders  to  manhood  are  only  great 
bogs,  thirty  or  forty  years  of  age,  without  vigour  and  without 
confidence  ;  fruges  confumere  nafi.  Gluttony  in  grown  perfons 
is  the  vice  of  thofe  who  have  no  hearts.  The  foul  of  a  glutton 
lies  always  in  his  palate  ;  he  is  formed  for  nothing  but  to  eat. 
Incapable  of  every  other  enjoyment,  he  is  nothing  but  when  at 
table,  and  is  incapable  to  judge  of  any  thing  in  the  world  but 
made  difhes.  There  let  us  leave  him,  without  regret,  to  his 
brutal  employment  ;  it  is  fitter  for  him  than  any  other,  as  well 
for  his  fake  as  our  own. 

To  be  fearful  left  gluttony  fhould  take  root,  and  grow  np  in 
a  child  of  any  capacity,  is  the  effetft  of  a  narrow  way  of  think¬ 
ing.  In  childhood  only  we  think  on  what  we  are  to  eat  ;  in 
youth  we  think  little  on  this  fubject ;  every  tiling  goes  down, 
when  we  have  other  affairs  to  mind.  An  indifereet  ufe,  how¬ 
ever,  fhould  not  be  made  of  fo  mean  a  motive,  nor  that  we 
fhould  render  the  honour  of  doing  a  noble  aftion  dependant  on 
fvveetmeats  and  bifeuits.  But  there  is  no  reafon,  as  childhood 
is,  or  ought  to  be  employed  in  mere  amufements,  why  excrcifes 
purely  corporeal  fliould  not  be  attended  with  a  perceptible 
and  material  prize.  When  the  little  Majorcans  were  ufed 
to  fetch  down  a  bafket  from  the  top  of  a  tree,  by  flinging 
ftones  at  it,  was  it  not  very  juft  that  a  good  breakfaft 
fliould  repair  the  ftrength  they  had  exhaufted  in  the  enter- 
prize  ? 

This  doth  not  contradift  the  maxims  advanced  concerning 
the  wholefome  fimplicity  of  viands  ;  for  to  flatter  the  appetite 
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of  children,  it  is  not  ncccffary  to  make  them  nice,  but  only  to 
fatisfy  them  ;  and  this  may  be  done  by  the  moft  fimple  and 
common  things  in  the  world,  if  sve  do  not  endeavour  to  refine 
their  taile.  That  conftant  appetite  which  is  excited  in  them  by 
their  tendency  to  growth,  is  a  certain  fauce  which  fupplies  the 
place  of  many  ethers.  Fruits,  milk-meats,  cakes  fomewhat 
better  than  common  bread,  and  particularly  the  art  of  difpenfing 
thefe  things  moderately,  are  fufficient  to  lead  a  whole  army 
of  children  round  the  world,  without  giving  them  any  ta fie  for 
high-flavoured  meats,  or  running  the  rifk  of  fpoiling  their 
palates. 

One  proof  that  the  taile  of  meat  is  not  natural  to  the  human 
palate,  is  the  indifference  which  children  have  for  that  kind  of 
food,  and  the  preference  they  give  to  vegetable  aliments,  fuch 
as  milk-meats,  pafiry,  fruit,  &c.  It  is  of  fome  little  confe- 
quence  not  to  vitiate  this  primitive  taile  in  children,  to  make 
them  carnivorous.  Were  even  their  health  not  concerned,  it 
would  be  expedient,  on  account  of  their  difpofition  and  cha¬ 
racter ;  for  it  is  fufficiently  clear  from  experience,  that  thofe 
people  who  are  great  eaters  of  meat,  are  in  general  more  fero¬ 
cious  in  their  difpofitions  than  other  men. 

As  to  what  relates  farther  to  the  regimen  of  children,  pro¬ 
vided  you  accnflom  them  only  to  fimple  and  common  aliments, 
you  may  let  them  eat,  run  about,  and  play  as  much  as  they 
will,  without  any  danger  of  their  eating  too  much,  or  of  being 
incommoded  by  indigellion.  But  if  you  let  them  go  familhed 
one  half  of  their  time,  and  they  can  poffibly  efcape  your  vigi¬ 
lance,  they  will  doubtlefs  indemnify  themfelves,  and  eat  till 
they  are  almoll  ready  to  burll.  Our  appetites  are  irregular 
only  becaufe  we  would  impede  rules  on  them  that  are  not  dic¬ 
tated  by  nature.  Being  for  ever  bufied  in  regulating,  pre- 
feribing,  adding  or  retrenching,  we  do  nothing  without  a 
pair  of  feales  in  our  hands  ;  but  thefe  feales  ferve  only  to  weigh 
our  own  caprices,  and  are  not  the  balance  of  our  appetite. 
Among  the  peafants,  the  cup-board  and  orchard  are  always 
open,  and  we  do  not  find  that  either  the  old  or  young  among 
them  know  any  thing  of  indigellion. 

Ifitlhould  ever  happen,  however,  that  a  child  is  given  to  eat 
too  much,  which  is  fcarcely  poffible  in  our  way  of  education,  it 
is  very  eafy  fo  far  to  divert  his  attention,  by  fuch  amufements  as 
he  is  fond  of,  that  he  may  become  almoll  familhed  without 
even  thinking  of  his  vifluals.  Is  it  not  llrange  that  fuch  fimple 
and  eafy  means  Ihould  have  efcaped  all  thofe  who  have  treated 
this  fubjeft  of  education  ?  Herodotus  relates,  that  the  Lydi¬ 
ans,  being  opprtlfed  by  a  great  famine,  invented  and  infti- 
tuted  certain  games  and  other  amufements,  in  order  to  divert 
their  attention  from  the  cravings  of  appetite,  and  enable  them 
to  pafs  away  whole  days  without  thinking  of  any  thing  to 
eat  *. 

Sect.  XXVIII.  Of  Common  Senfe. 

It  remains  for  us  to  treat,  in  the  fucceeding  parts  of  this 
work,  of  the  cultivation  of  a  kind  of  fixth  fenfe  ;  called  common 
fenfe  ;  not  fo  much  becaufe  it  is  common  to  all  men,  as  becaufe 
it  refults  from  the  well-regulated  life  of  the  other  fenfes,  and 
inftru&s  us  in  the  nature  of  things,  from  their  concurrent  ap¬ 
pearances.  This  fixth  fenfe  has,  of  courfe,  no  particular  or¬ 
gan  ;  but  refides  in  the  brain  ;  its  lenfations,  which  are  purely 
internal,  being  called  perceptions  or  ideas.  It  is  the  number  of 
thefe  ideas  that  limits  the  extent  of  our  knowledge  ;  it  is  their 
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perfpicuity  that  determines  the  clearnels  of  the  underftanding ; 
and  it  is  the  art  of  comparing  them  with  each  other,  that  is 
called  human  reafon.  Thus,  what  we  call  fenfitive  or  puerile 
reafon,  coufills  in  forming  fimple  ideas  from  the  concurrence  of 
various  fenfations  ;  and  what  we  call  intellectual  or  human  rea¬ 
fon,  coufills  in  forming  complex  ideas  front  the  concurrence  of 
many  fimple  ideas. 

On  the  fuppofition,  then,  that  the  method  we  have  pointed 
out  is  natural,  and  that  we  are  not  deceived  in  the  application, 
we  have  conducted  our  pupil  through  the  region  of  fenfation  to 
the  confines  of  puerile  reafoning  :  the  fir  It  liep  we  take  beyond 
thefe  limits,  ought  to  he  that  of  a  man.  But  before  we  enter 
on  this  new  career,  let  us  call  our  eye,  for  a  moment,  over  that 
through  which  wc  have  palled.  Every  age,  every  Hate  of  life 
has  its  particular  degrees  of  perfection,  a  kind  of  maturity  pe¬ 
culiar  to  itfelf.  We  have  often  heard  talk  of  a  full-grown 
man;  let  us  confider  a  little  what  is  a  full-grown  child:  this 
objeCt  will  be  more  new  to  us,  and  perhaps  not  lefs  agreeable. 

The  exiilence  of  finite  beings  is  fo  poor  and  limited,  that 
when  we  fee  them  only  as  they  are,  we  are  little  affeCled.  The 
real  objeCt  is  aggrandized  by  chimeras,  and  if  the  imagination 
added  no  charm  to  thole  which  actually  itrike  our  fenfes,  the 
barren  pie;. fa  re  we  Humid  take  therein  would  be  confined  to 
the  organ,  and  would  leave  the  heart  unaffeCled.  The  fields 
and  vineyards,  adorned  with  all  the  treafures  of  autumn,  pre- 
fent,afcene  which  the  eye  naturally  admires;  hut  this  admira¬ 
tion  is  cold  arid  unaffeCting  ;  if  it  pleafes,  it  is  more  from  re¬ 
flection  than  fentiment.  In  the  ipring  the  country  appears 
bleak  and  naked ;  the  woods  afford  no  ihade,  and  the  verdure 
is  hardly  perceptible  on  the  plain  ;  and  yet  the  heart  is  immedi¬ 
ately  affeCled  with  the  profpeCl.  At  the  fight  of  re-animated 
nature,  it  feels  itfelf  re-animated  ;  the  images  of  delight  are 
excited  all  around.  The  companions  of  its  pleafures,  thofe 
tears  of  joy  which  are  ever  ready  to  accompany  delightful  fen- 
timents,  ftana  already  in  our  eyes  ;  but  the  profpeft  of  harveft, 
however  animated,  lively,  and  agreeable,  we  always  behold  with 
different  fenfations. 

Whence  is  this  difference  ?  It  is,  that,  to  the  profpeCl  of 
the  fpring,  the  imagination  joins  that  of  the  fucceeding  feafons  ; 
to  the  tender  buds  which  the  eye  juft  beholds,  it  adds  the 
flowers,  the  fruits,  the  fpreading  (hades,  and  fometimes  the 
myfterious  pleafures  they  fpread  themfelves  to  conceal.  The 
imagination  prefents,  in  one  point  of  view,  various  fucceffive 
fcene3,  and  takes  a  profpeCl  of  objects,  not  as  they  really  are, 
but  as  it  could  with  them  to  be.  In  autumn,  on  the  contrary, 
nothing  more  is  to  be  feen  in  idea  than  exilts  in  faCl.  If  we 
would  anticipate  the  fpring,  cold  winter  intervenes,  and  the 
imagination  is  chilled  amidtt  froft  and  fnows. 

Such  is  the  fource  of  thofe  charms  which  are  prefented  us  by 
promifing  infancy,  in  preference  to  the  perfection  of  maturer 
age.  When  do  we  conceive  any  real  pleafure  in  taking  a  view 
of  the  fituation  of  a  man  ?  It  is  then  only,  when  the  remem* 
brance  of  his  adions  enables  us  to  take  a  retrofpeCl  of  .his  life, 
and  to  reprefent  him  in  the  time  of  his  youth.  If  we  are  re* 
duced  to  the  neceffity  of  confidering  him  fuch  as  he  is,  or  to 
fuppofe  him  fuch  as  lie  will  be  in  old  age,  the  idea  of  declining 
nature  effaces  all  our  pleafures.  We  can  take  no  delight  in 
feeing  a  man  advance  with  hafty  ftrides  to  the  tomb  ;  the  image 
of  death  involves  every  thing  in  deformity. 

But  when  we  view  a  child,  ten  or  twelve  years  of  age,  robuft. 


*  The  ancient  hiftorians  prefent  many  ufeful  things  to  our  view,  were  even  the  faCts  on  which  they  are  founded  confeffedly 
falfe.  But  we  know  not  how  to  make  any  good  ufe  of  hiftory.  Critical  erudition  engroffes  every  thing,  as  if  it  was  of  more 
confequence  to  know  the  truth  of  a  faCl,  than  to  draw  from  it  any  ufeful  inftruCtion.  Senfible  men  ought  to  look  upon 
liiftory  as  a  collection  of  fables,  whofe  morals  may  be  ufeful  to  mankind. 


ig  2 


EDUCATION. 


and  well  formed,  every  id.ea  that  his  fituation  excites  is  agree¬ 
able,  whether  relative  to  the  prefent  or  the  future.  We  fee 
him  animated,  lively,  aftive,  fporting  about  without  care,  and 
undifturbed  by  the  thoughts  of  futurity  ;  capable  of  enjoying 
all  his  faculties,  and  fo  full  of  life  as  to  feem  deiirous  to  infufe 
it  into  every  object  around  him.  We  forefee  him  in  a  more 
advanced  age,  exerting  that  fenfe  and  genius,  which  his  facul¬ 
ties  are  daily  difplayingr.  If  we  contemplate  the  object  before 
us  as  a  child,  he  gives  us  great  delight ;  as  a  future  man,  he 
delights  us  (till  more  ;  his  youthful  blood  feems  to  give  frefh 
motion  to  ours.  We  catch  from  him  a  new  portion  of  life,  ana 
grow  young  again  in  his  vivacity. 

But  the  clock  ftrikes  :  the  fchooLhour  is  come.  What  an 
alteration  !  In  a  moment  his  eyes  lofe  their  fire,  his  cheerfulncfs 
is  at  an  end.  Farewell  to  joy  and  play.  A  fevere  and  crabbed 
preceptor  takes  him  by  the  hand,  and  faying  gravely,  Come , 
Sir,  forces  him  away.  The  chamber  he  is  led  into,  is  furnifhed 
with  books.  Books  !  Dull  furniture  indeed  for  a  child  of  his 
age  ;  but  the  poor  infant  buffers  himfelf  to  be  dragged  thither, 
calling  in  filence  an  eye  of  regret  on  every  object  around  him, 
his  eyes  fwimmii  g  in  tears  he  dares  not  fned,  and  his  heart 
fwdling  with  fighs  he  dares  not  vent. 

O  thou  !  who  haft  nothing  of  this  kind  to  fear  ;  thou  !  who 
art  always  a  ftranger  to  trouble  and  reftraint :  thou  !  who  paffeft 
the  day  without  difquietude;  the  night  without  impatience, 
and  reckoned:  the  hours  only  by  thy  pleafures,  come,  thou 
happy,  thou  amiable  child  !  and  comfort  us,  by  thy  prefence, 
for  the  departure  of  this  little  unfortunate  !  He  comes.— We 
fed  at  his  approach  a  fenfation  of  joy,  of  which  he  feems  to 
partake.  It  is  his  friend,  his  comrade,  the  companion  of  his 
fports,  who  called  him  ;  he  is  certain,  that,  whenever  he  fees 
his  preceptor,  he  lhall  not  be  long  without  fome  agreeable 
amufement ;  we  never  are  dependent  on  each  other,  yet  always 
agree,  and  are  never  fo  happy  with  any  other  perfon  as  when 
we  are  together. 

His  figure,  attitude,  and  countenance,  fpeak  afiurance  and 
contentment ;  his  face  is  the  picture  of  health  ;  his  firm  ftep 
gives  him  an  air  of  ftrength  and  vigour  ;  his  complexion,  deli¬ 
cate  without  being  pale  and  wan,  has  nothing  in  it  of  effemi¬ 
nate  foftnefs  ;  the  fun  and  the  wind  having  already  given  to  his 
Ikin  the  honourable  tint  of  his  fex.  His  features,  though  fl ill 
plump,  begin  to  fhow  fome  diltinguiftiing  marks  of  phyfiogno- 
my  ;  his  eyes,  as  yet  unanimated  by  the  glow  of  fentiment, 
have  all  their  natural  ferenity  ;  they  are  not  grown  dull  and 
heavy,  from  (-are  or  forrow,  nor  have  inceffant  tears  made  fur¬ 
rows  in  his  cheeks.  On  the  contrary,  you  may  fee,  in  his  alert 
but  fteady  motions,  the  vivacity  of  his  age,  the  firmnefs  of  his 
independence,  and  the  experience  he  hath  gained  from  the  many 
and  various  exercifes  to  which  he  has  been  accuftomed.  He  has 
an  open  and  liberal  mien,  without  the  lead  air  of  infolence  or 
vanity  ;  as  he  has  not  been  kept  poring  over  his  books,  his 
looks  are  not  directed  downwards,  nor  is  there  any  occafion  to 
bid  him  hold  up  his  head.  Neither  fear  nor  fhame  ever  made 
him  hang  it  down. 

He  is  arrived  at  the  maturity  of  infancy  ;  he  hath  lived  the 
life  of  a  child,  and  has  not  purchafed  the  perfection  he  hath  at¬ 
tained  at  the  expence  of  his  happinefs  ;  on  the  contrary,  both 
have  concurred  in  his  education.  Even  in  acquiring  the  know¬ 
ledge  and  underftanding  of  his  age,  he  hath  been  as  free  and 
happy  as  his  conftitution  would  permit  him.  So  that  if  Provi¬ 
dence  fhould  deprive  us  of  him  in  the  bloffom  of  our  hopes, 
we  lhall  not  have  at  once  to  lament  both  his  life  and  his  death  ; 
our  forrows  will  not  be  aggravated  by  the  remembrance  of 
thofe  which  we  have  occafioned  him.  We  lhall  have  it  to  fay, 
at  leaft,  that  he  enjoyed  life  in  his  infancy,  and  that  we  did  not 
deprive  him  of  any  of  thofe  good  things  natuie  bellowed  on  him. 


Although,  till  the  age  of  puberty,  the  whole  courfe  of  life 
be  one  continued  feries  of  imbecility,  there  is  a  certain  period 
in  this  firlt  age  of  life,  in  which  the  progrefs  of  hispaffions  ex¬ 
ceeding  that  of  his  necefiities,  the  growing  animal,  though  ab- 
folutely  weak,  becomes  relatively  ftrong.  His  wants  not  being 
wholly  diiplayed,  his  actual  abilities  are  more  than  fufficient  to 
provide  for  thofe  which  he  really  feels.  Confidered  as  a  man, 
he  is  veiy  weak ;  but  as  a  child,  he  is  abundantly  ftrong. 
Whence  proceeds  the  weaknefs  of  man  ?  From  the  dilpropor- 
tion  he  finds  between  his  faculties  and  his  defires.  It  is  our 
paffions  that  render  us  feeble  ;  becaufe,  to  gratify  them,  re¬ 
quires  greater  powers  than  nature  has  furnilhed  us  with.  Di- 
minifh,  then,  the  number,  check  the  extravagance  of  your 
defire's,  and  you  encreafe  your  powers  of  gratification.  He 
who  can  compafs  more  than  he  requires,  hath  ability  to  Ipare  ; 
and  is  certainly  a  powerful  being.  Here  begins  the  third  ftage 
of  infancy,  of  which  we  are  now  about  to  treat  ;  it  being  that 
ftate  of  childhood  which  approaches  nearly  to  puberty  without 
being  quite  arrived  at  that  term. 

At  twelve  or  thirteen  years  of  age,  the  faculties  of  a  phild 
difplay  themfelves  more  rapidly  than  his  wants.  The  mote  im¬ 
petuous,  the  moil  coercive  of  all  phyfical  necefiities  he  hath  not 
yet  experienced.  The  very  organs  that  provide  for  its  gratifi¬ 
cation  are  as  yet  imperfect,  and  feem  to  wait  the  exertion  of 
the  will  to  capacitate  them  for  action.  Unaffected  by  the  incle¬ 
mency  of  the  weather,  or  the  change  of  feafons,  his  natural 
heat  fupplies  the  artificial  w  armth  of  apparel,  and  his  keennefs 
of  appetite  the  provocatives  of  fauce.  At  his  age  whatever  is 
but  nourifhing  is  good  ;  if  he  be  drowfy,  he  ft  retches  himfelf 
on  the  ground,  and  falls  afleep.  Whatever  he  hath  occafion 
for,  is  within  his  reach  :  he  craves  not  after  imaginary  daiti- 
ties ;  he  feels  no  difguft  from  prepoffeffion.  His  defines  con¬ 
fined  within  the  fphere  of  his  abilities,  he  is  not  only  capable 
of  providing  for  himfelf,  but  poffeffes  fuperfluous  faculties  for 
which  he  has  no  ufe.  This,  however,  is  the  only  time,  during 
life,  in  which  he  will  be  in  fuch  a  fituation. 

This  interval,  in  which  the  individual  is  able  to  effedl  more 
than  he  requires,  though  it  be  not  the  period  of  his  greateft  ab- 
folute  ftrength,  is,  as  we  before  obferved,  that  of  his  greateft 
relative  ability.  This  interval  contains  the  moft  precious  mo¬ 
ments  of  his  life  ;  moments  never  to  return,  few,  and  tranfi- 
toryr  ;  hence  the  more  precious,  as  to  employ  them  well  be¬ 
comes  of  the  greater  importance.  To  what  ufe,  then,  is  it  pro¬ 
per  a  child  fhould  put  that  redundancy  of  abilities,  of  which  he 
is  at  prefent  poffeffed,  and  hereafter  will  Hand  in  need  of?  He 
fhould  employ  it  on  thofe  things  which  may  be  of  utility  in 
time  to  come.  He  fhould  throw  the  fuperfluity  of  his  prefent 
being  into  his  future  exiftence.  The  robuft  child  fhould  provide 
for  the  fubfiftence  of  the  feeble  man  ;  not  in  laying  up  his  trea- 
fure  in  coffers,  nor  by  entrufting  it  in  the  hands  of  others,  but 
by  keeping  it  in  his  own.  To  appropriate  his  acquifitions  to 
himfelf,  he  will  fecure  them  in  the  ftrength  and  dexterity  of  his 
own  arms,  and  in  the  capacity  of  his  own  head.  This,  there¬ 
fore,  is  the  time  for  employment,  for  inftruclion,  for  ftudy. 
Obferve  however,  that  we  have  not  arbitrarily  fixed  on  this 
period  for  that  purpofe.  Nature  itfelf  plainly  points  it  out  to  us. 

So  circumfcribed  is  human  intelligence,  that  we  are  not  only 
denied  the  power  of  attaining  univerfal  knowledge,  but  it  is 
impofiible  even  to  know  perfectly  the  little  that  is  attained  by 
others.  As  the  reveife  of  every  falfe  propofition  is  true,  the 
fource  of  truth  mult  be  as  inexhauftible  as  that  of  error.  A 
proper  choice  therefore  fhould  be  made  of  the  fubjedfts,  as  well 
as  of  the  time  for  inftrudtion.  Of  the  arts  and  fciences  within 
our  acquifition,  fome  are  fallacious,  others  ufelefs,  and  others 
again  ferve"oniy  to  flatter  the  vanity  of  their  refpecliveprofef- 
fors.  The  fmall  number  of  fuch  as  really  contribute  to  our 
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well-being,  are  thofe  only  that  merit  the  attention  of  a  wife 
man,  and  of  courfe  of  the  child  that  we  are  folicitous  to  make  fo. 
The  point  in  view,  therefore,  is  not  what  may  be  true,  but 
what  is  ufeful. 

From  this  fcanty  proportion  of  ufeful  knowledge,  we  mull 
yet  farlher  fubtraCl  thofe  truths  which  require  an  underftanding 
already  formed,  fuch  as  prefuppofe  the  knowledge  of  thofe 
different  relations  and  circumftanees,  with  which  a  child  cannot 
be  acquainted,  and  which,  though  true  in  themfclves,  difpofe 
an  inexperienced  mind  to  form  a  wrong  judgment  on  other  oc- 
cafions. 

Thus  are  we  reduced,  in  our  fyftem  of  education,  to  a  very 
fmall  circle,  compared  with  the  fyftem  of  things.  This,  how¬ 
ever,  appears  an  immenfe  fphere  to  the  contracted  faculties  of 
a  child.  So  dark  are  the  clouds  that  obfeure  the  dawn  of  the 
human  undcrllanding !  Where  is  the  man  who  hath  temerity 
enough  to  attempt  their  diffipation  ?  What  an  abyfs  hath  fruits 
lefs  knowledge  dug  round  the  haplefs  youth  !  Tremble,  pre- 
fumptuous  rnan  !  thou  art  about  to  conduCt  him  through  its 
dangerous  paths,  and  to  draw  from  before  his  eyes  the  facred 
curtain  of  nature.  Be  firft  well  affured  of  his  capacity  and 
vour  own,  left  the  intellects  of  one  or  the  other,  and  perhaps 
both,  be  perverted  in  the  attempt.  Beware  of  the  fpecious 
allurements  of  falfehood,  and  the  intoxicating  fumes  of  pride. 
Remember,  conftanlly  remember,  that  mere  ignorance  hath 
never  been  hurtful ;  that  error  alone  is  deftruCtive,  and  that  we 
do  not  err  in  things  we  are  profeffedly  ignorant  of,  but  in  thofe 
which  we  conceive  we  know. 

The  progrefs  which  your  pupil  makes  in  geometry,  will 
ferve,  both  as  a  proof  and  guide,  in  the  difplay  of  his  capacity. 
As  foon,  however,  as  he  is  capable  of  diftinguifhing  what  is 
ufeful,  it  requires  great  addrefs  and  circumfpeCtion  to  introduce 
fpeculative  fubjeCts.  Are  you  defirous,  for  inftance,  that  he 
fhould  know  how  to  find  a  mean  proportional  between  two 
given  lines?  Begin  by  inducing  him  practically  to  find  a  fquare, 
equal  to  a  given  reCtangle.  If  the  queftion  be,  to  find  two 
mean  proportionals,  it  will  be  requifite  to  make  the  problem 
of  doubling  the  cube  peculiarly  interetting.  Hence  you  fee, 
in  what  manner  we  might  approach  by  degrees  thofe  truths  on 
which  are  founded  the  moral  diitinCtions  of  good  and  evil.  Hi¬ 
therto  we  have  been  governed  by  no  law  but  that  of  neceflity  ; 
at  prefent  we  begin  to  confider  what  is  ufeful,  and  fhall  not  be 
long  before  we  come  to  the  conlideration  of  what  is  good  and 
proper. 

Sect.  XXIX.  Of  Curicfity,  and  the  inqiiifitive  Dfpofition  of 

Children. 

The  various  faculties  of  men  are  excited  by  the  fame  iu- 
ftinCt.  To  the  activity  of  the  body,  making  conftant  efforts 
to  difplay  his  abilities,  fucceeds  that  of  the  mind,  as  conftantly 
feeking  after  information.  Children,  when  very  young,  feem 
endowed  only  with  a  capacity  and  inclination  for  motion  ; 
they  afterwards  become  inquifitive  and  curious,  and  this  euri- 
ofity,  well  directed,  becomes,  at  the  age  they  have  then  at¬ 
tained,  their  chief  fpring  of  aCtion.  Let  us  be  always  careful 
to  diftinguilh  thofe  propenfities  which  are  implanted  by  nature, 
from  thofe  which  are  ingrafted  by  the  dictates  of  prejudice 
and  opinion.  A  thirft  after  knowledge  may  proceed  merely 
from  the  vanity  of  defiring  to  be  thought  learned  ;  it  may  alfo 
arife  from  that  curiofity  which  naturally  excites  us  to  inquire 
after  every  thing  in  which  we  may  be  either  directly  or  indi- 
reCtly  interefted.  Our  innate  defire  of  happinefs,  and  the 
impofiibility  of  our  fully  gratifying  that  defire,  are  the  caufe 
of  our  conftant  refearches  after  new  'expedients  to  contribute 
to  that  end. 

This  is  the  firft  principle  or  motive  of  curiofity  :  a  principle 
which  is  natural  to  the  heart  of  man,  but  which  difplays  itfelf 
Vol.  III. 
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only  in  obedience  to  our  paflions,  and  in  proportion  to  our 
acquirement  of  knowledge.  Let  us  fuppofe  a  philofopher 
caft  alhore  on  a  defert  ifland,  together  with  his  books  and  in- 
ftruments,  and  that  he.  was  under  an  abfolute  certainty  of 
fpending  in  that  folitude  the  remainder  of  his  days.  He  would 
never  trouble  himfelf  farther  about  the  fyftem  of  the  univerfe, 
the  laws  of  attraction,  or  the  fluxionary  calculus.  It  is  pro¬ 
bable  he  would  never  after  look  in  a  book,  during  his  whole 
life;  but  he  certainly  would  not  fail  to  explore  the  illand, 
however  extenfive,  even  to  its  remoteft  corners.  Let  us,  there¬ 
fore,  in  our  early  ftudies,  rejeCt  thofe  fciences  for  which  man 
has  not  a  natural  turn,  and  confine  ourfelves  to  thofe  which 
inftind  directs  us  to  purfue. 

The  earth  is  the  ifland  on  which  mankind  are  caft,  and  the 
moft  finking  objeCt  of  their  obfervation  is  the  fun.  As  foon 
as  our  ideas  begin  to  extend  beyond  ourfelves,  our  attention 
will  therefore  naturally  be  ingroffed  between  two  fuch  inter- 
efting  fubjeCts.  Hence  the  philofophy  of  almoft  every  favage 
nation  is  confined  folely  to  the  imaginary  divifions  of  the  earth, 
and  the  divinity  of  the  fun.  “  What  an  excurfion  !”  cries 
the  reader.  “  We  were  but  juft  now  employed  about  objeCts 
that  immediately  furround  us,  and  we  are  now  traverfing  the 
globe,  and  foaring  to  the  diftant  extremities  of  the  univerfe.” 
1’his  excurfion,  however,  is  the  fitnple  effeCt  of  the  progrefs 
of  our  faculties,  and  the  bent  of  our  underftanding.  During 
our  infant  ftate  of  weaknefs  and  incapacity,  all  our  thoughts, 
influenced  by  felf-prefervation,  are  confined  within  ourfelves. 
On  the  contrary,  in  a  more  advanced  age,  as  our  abilities 
increafe,  the  defire  of  improving  our  exiftence  carries  us  out 
of  ourfelves,  and  our  ideas  extend  to  their  utmoft  limits.  As 
the  intellectual  world,  however,  is  as  yet  unknown  to  us,  our 
thoughts  cannot  extend  farther  than  we  fee  ;  but  our  compre- 
henfion  dilates  itfelf  with  the  bounds  of  fpace. 

Let  us  convert  our  fenfations  into  ideas  ;  but  let  us  not  fly 
at  once  from  l'enfible  to  intellectual  objeCts.  It  is  by  a  due 
and  rational  attention  to  the  former  we  can  only  attain  the 
latter.  In  the  firft  operations  of  the  underftanding,  let  our 
fenfes  then  always  be  our  guide,  the  world  our  only  book, 
and  faCts  our  foie  precepts.  Children,  when  taught  to  read, 
learn  that  only  ;  they  never  think  ;  they  gain  no  information  ; 
all  their  learning  confifts  in  words. 

DireCl  the  attention  of  your  pupil  to  the  phenomena  of 
nature,  and  you  will  foon  awaken  his  curioficy  ;  but  to  keep 
that  curiofity  alive,  you  mull  be  in  no  hafte  to  fatisfy  it. 
Put  queftions  to  him  adapted  to  his  capacity,  and  leave  him 
to  reiolve  them.  Let  him  take  nothing  on  truft  from  his  pre¬ 
ceptor,  but  on  his  own  comprehenfion  and  conviCtion  :  he 
fhould  not  learn,  but  invent  the  fciences.  If  ever  you  fubfti- 
tute  authority  in  the  place  of  argument,  he  will  reafon  no 
longer  ;  he  will  be  ever  afterwards  bandied  like  a  fhuttle-cock 
between  the  opinions  of  others. 

You  intend,  we  will  fuppofe,  to  teach  your  child  geography, 
and  for  that  purpofe  provide  for  him  maps,  fpheres,  and 
globes.  What  an  apparatus !  wherefore  all  thefe  mere  repre- 
lentations  of  things  ?  why  do  you  not  rather  begin  by  fhewing 
him  the  objeCt  itfelf,  that  he  may,  at  leaft,  know  what  it  is 
you  are  talking  about  ? 

Walk  out  with  him,  fome  fine  evening,  to  a  convenient 
fpot,  from  whence  an  extenfive  horizon  may  give  you  a  full 
view  of  the  fetting  fun  ;  and  then  take  particular  notice  of 
fuch  objeCts  as  mark  the  place  of  its  going  down.  Return  the 
next  morning,  with  a  profefled  delign  only  of  taking  the  frefh 
air,  to  the  fame  place,  before  the  fun  rifes.  There  you  will 
fee  the  fiery  rays  it  fcatters  among  the  clouds,  as  harbingers 
of  its  approach.  The  illumination  increafes,  the  eaft  feems 
all  in  flames,  and  you  expeCt  the  glorious  orb  long  before  it 
difeovers  itfelf  above  the  horizon  ;  you  think  you  fee  it  every 
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moment ;  it  at  length  appears.  Its  rays  dart  like  lightning 
over  the  face  of  nature,  and  darknefs  vaniflies  at  the  fight. 
Man  glories  in  his  habitation,  and  fees  it  embelliftied  with  new 
beauty.  A  pupil  educated  agreeable  to  our  maxims,  and  ac- 
cuflomed  to  receive  no  afiiftance  till  he  has  cl) f covered  his  own 
abilities,  will  examine  every  new  objcdl  with  a  long  and  filent 
attention.  He  will  be  thoughtful  without  afking  queftions. 
Content  yourfelf,  therefore,  with  prefer. ting  proper  objedls 
opportunely  to  his  notice,  and  when  you  fee  they  have  fuf- 
.ficiently  excited  his  curiofity,  drop  fome  leading-  laconic 
queftions,  which  may  put  him  in  the  way  of  difcovering  the 
.truth. 

On  the  prefent  occafion,  having  for  fome  time  contem¬ 
plated  the  riling  fun,  and  made  your  pupil  obferve  the  lulls 
and  other  neighbouring  objects  on  that  fide,  permitting  him 
the  while  to  talk  about  them  without  interruption,  ftand  filent 
a  few  moments,  and  affedl  a  profound  meditation.  You  may 
then  addrefs  him  thus  :  “  I  am  thinking  that,  when  the  fun 
fet  laft  night,  it  went  down  ymnder  behind  us  ;  whereas,  this 
morning,  you  fee,  he  is  rifen  on  the  oppofite  fide  of  the  plain 
here,  before  us.  What  can  be  the  meaning  of  this  ?”  Say- 
nothing  more  ;  and,  if  he  alks  you  any  thing  about  it,  divert 
his  attention,  for  the  prefent,  by  talking  of  fomething  elfe. 
Heave  him  to  refled:  on  it  himfelf,  and  be  affured  he  will  think 
of  your  obfervation. 

To  accuftom  a  child  to  give  attention  to  objeds,  and  to 
make  fenlible  truths  appear  ftriking  to  his  imagination,  it  is 
neceflary  to  keep  him  fome  time  infufpenfe  before  they  are  ex¬ 
plained  or  difcovered  to  him.  If  he  fliould  not  fufficiently 
comprehend  the  nature  of  the  prefent  queftion  by  the  means 
propofed,  it  maybe  rendered  Hill  more  obvious,  by  diverfifying 
the  terms  of  it.  If  he  cannot  comprehend  in  what  manner 
the  fun  proceeds  from  its  fetting  to  its  riling,  he  knows  at  leaf! 
how  it  pioceeds  from  its  riling  to  its  fetting:  he  hath  ocular 
information  of  this.  Explain  the  firft  queltion,  then,  by  the 
•fecond ;  and  if  your  pupil  be  not  extremely  dull  indeed,  the 
analogy  is  too  obvious  to  efcape  him.  Such  is  our  full  ledure 
in  cofnography. 

As  we  proceed  flowly  from  one  fenfible  idea  to  another, 
making  ourfelves  familiarly  acquainted  with  each  as  we  go  on, 
and  as  our  pupil’s  attention  is  never  required  upon  compulfion, 
the  diftance  will  be  very  confiderable,  from  the  objed  of  this 
firft  leffon  to  the  knowledge  of  the  fun’s  courfe,  and  the  figure 
of  the  earth  :  but  as  the  apparent  motion  of  all  the  heavenly 
bodies  depends  on  the  fame  principle,  and  as  the  firft  ob¬ 
fervation  naturally  leads  to  all  the  relt,  it  requires  lefs  capacity, 
though  more  time,  to  proceed  from  the  diurnal  rotation  of 
the  earth  to  the  calculation  of  an  eclipfe,  than  to  acquire  clear 
ideas  of  the  phenomenon  of  day  and  night. 

As  the  fun  turns  round  the  earth,  he  dc-fcribes  a  circle,  and 
every  circle  hath  a  centre  ;  this  we  already  know.  This  centre, 
alfo,  muit  needs  be  invifible,  becaufe  it  is  in  the  middle  of  our 
globe  ;  but  we  can  fuppofe  two  points  on  the  furface  fo  cor- 
refponding  with  it,  that  a  road  palling  through  all  three,  and 
extended  both  ways  to  the  heavens,  would  be  at  once  the  axis 
.of  the  earth  and  of  the  fun’s  apparent  diurnal  motion.  A 
whirl-bone  or  globular  totum,  turning  upon  one  of  its  points, 
may  ferve  to  reprefent  the  heavens  turning  upon  their  axis, 
the  two  points  of  this  plaything  being  the  two  poles  ;  one  of 
which  may  be  pointed  out  to  our  pupil,  near  the  tale  of  the 
little  bear.  This  would  furnifh  us  with  an  amufement  for  the 
night ;  by  which  means  we  fhculd  become  gradually  ac¬ 
quainted  with  the  liars,  and  thence  in  time  grow  anxious  to 
-diftinguilh  the  planets  and  conlfellations. 

You  and  your  pupil  have  feen  the  fun  rife  at  midfummer  : 
next  take  a  view  of  his  riling,  fome  fine  morning,  in  the 
depth  of  winter.  We  will  fuppofe  you  have  taken  care  to 


make  the  fecond  obfervation  on  the  very  fame  fpot  where  you 
made  the  former  ;  fo  that,  in  confequence  of  a  little  prepa¬ 
ratory  difeourfe  to  introduce  the  remark,  one  or  other  of  you 
will  infallibly  cry  out  when  the  fun  firfl:  appears  before  the 
horizon,  “  Ha  !  this  is  pleafant  enough  !  the  fun  does  not 
rife  in  the  place  it  ufed  to  do.  Here,  you  fee,  are  our  old 
marks  to  the  left,  and  now  he  rifes  yonder,  to  the  right.  So 
it  feems  there  is.  one  eaft  for  the  fummer,  and  another  for  the 
winter.”  Thefe  examples  will  be  fufiicient  to  fliew  the  inex¬ 
perienced  preceptor  the  way  to  Ming  his  pupil  acquainted 
with  the  fphere,  by  making  ufe  of  the  earth  itfelf  mllead  of  a 
globe,  and  the  apparent  revolution  of  the  fun  inftettd  of  any  im¬ 
perfect  reprefentation  of  it.  It  ought,  indeed,  to  be  laid  down 
as  a  general  rule,  never  to  fubllitute  the  fhadow  unlefs  where 
it  is  impofnble  to  exhibit  the  fubllance  ;  for  the  reprefentation 
ingi'c'ffing  the  attention  of  the  child,  generally  makes  him 
forget  the  object  reprefented. 

Sect.  XXX.  Of  the  Sciences. 

W e  never  know  how  to  fuppofe  ourfelves  In  the  place  of 
children  ;  we  never  enter  into  their  manner  of  thinking.  On 
the  contrary,  we  attribute  to  them  our  ideas.;  and,  purfuing 
our  own  method  of  argumentation,  fill  their  heads,  even  while 
wre  are  difeuifing  inconfeftable  truths,  with  extravagance  and 
error.  It  is  difputed,  wdiether  the  fciences  are  bell  taught  by 
the  fynthetic  or  analytic  method.  It  is  not  always  neceflary 
to  abide  by  either.  We  may  fometimes  compound  and  re- 
folve  in  the  fame  difquifition,  and  inftrudl  a  child,  by  the  former 
mode  of  argument,  while  he  thinks  himfelf  employing  the 
latter.  Add  to  this,  that,  by  making  ufe  of  both  methods 
indifferently,  they  ferve  reciprocally  to  confirm  each  other. 
Setting  out  at  the  fame  time  from  two  different  points,  without 
feeming  to  take,  the  fame  route,  he  will  be  furprifed  to  find 
himfelf  directed  two  ways  to  one  and  the  fame  object; 'and 
that  furprife  cannot  fail  of  giving  him  great  fatisfaftion.  In 
teaching  him  geography,  for  example,  wre  fliould  begin  at  its 
two  extremes  ;  and,  with  the  ftudy  of  the  apparent  aftro- 
nomical  revolutions,  unite  that  of  the  divifions  and  meafure- 
ment  of  the  earth.  While  he  is  Undying  the  fphere,  and  thus 
tranfpovting  himfelf  in  imagination  to  the  heavens,  we  fliould 
call  back  his  attention  to  the  divifions  of  the  earth,  and  point 
out  to  him  their  relation  to  his  own  place  of  abode. 

The  two  firft  objedts  of  his  geographical  ftudies  fliould  be 
the  town  where  he  refides,  and  his  father’s  feat  in  the  country. 
After  having  well-obferved  the  fituation  of  thefe,  he  fliould 
take  the  like  notice  of  the  neighbouring  villages  and  country- 
feats  on  the  road,  together  with  the  adjacent  rivers  ;  obferving 
the  lituation  and  afpedl  of  each'objedl,  in  regard  to  the  rifing  and 
fetting  of  the  fun.  This  is  the  point  of  reunion.  He  fliould 
make  a  map  from  this  furvey ;  beginning  Amply  with  the 
two  firft  objedls  before  mentioned,  and  inferting  the  others 
by  degrees,  as  he  comes  to  know,  or  eftimates  their  pofition 
and  diftance.  You  fee,  already,  the  advantages  he  will  have 
in  this  refpedl,  by  having  accuftomed  him  to  meafure  objedls 
and  diftancesby  his  eye. 

Notwithftanding  this  advantage,  however,  it  will  be  necef- 
fary  to  diredl  a  child  in  thefe  operations  a  little  ;  but  this  fliould 
be  very  little  and  imperceptibly.  If  he  falls  into  a  miftake, 
let  him  alone.  Be  in  nohafte  to  fet  him  right ;  but  wait  with 
patience  till  he  be  himfelf  in  a  ftate  to  difeover  and  corredt  his 
error ;  or  at  moft  cake  occafion  only,  at  a  favourable  oppor¬ 
tunity,  by  fome  diftant  hint,  to  make  him  fenfible  of  it.  If 
he  fliould  never  miftake,  he  would  make  but  little  improve¬ 
ment.  It  is  not  neceflary  that  h-e  fliould  know  at  prefent  the 
topography  of  the  country,  but  the  means  whereby  fuch 
knowledge  is  obtained  ;  it  is  of  no  importance  to  him  to  have 
a  number  of  maps  in  his  head,  provided  he  knows  what  they 
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frveio  rtptefent ,  and  has  clear  ideas  of  the  art  by  which  they 
are  conftruded.  Here  you  fee  the  difference  between  our 
pupil  and  the  pupils  of  others.  Their  knowledge  lies  in  maps 
and  charts,  that  of  our  pupil  in  the  fcience  of  geography. 
His  progrefs  in  the  art  of  map- making  will  hence  furnifh  very 
proper  ornaments  for  his  apartment.  You  will  remember  it 
fhould  be  a  conflant  maxim,  not  to  teach  a  child  a  multiplicity 
of  things,  but  to  prevent  his  acquiring  any  but  clear  and precije 
ideas.  His  knowing  but  little  is  of  no  confequence,  provided 
he  imbibes- no  falfe  principles.  You  ftore  his  head  with  truth, 
only  to  prevent  the  entrance  of  error.  Reafon  and  judgement 
advance  but  flowly,  while  prejudice  attacks  with  early  im- 
petuofity  ;  we  mull  carefully  guard  therefore  againft  the  latter. 
If  you  regard  fcience  indeed,  for  its  own  fake,  and  aim  at 
knowledge  in  general,  you  enter  upon  an  unfathomable  ocean, 
without  a  fnore,  to  founder  among  the  rocks.  When  a  man 
is  enamoured  by  the  charms  of  univerfal  knowledge,  and  flies 
from  the  purfuit  of  one  fcience  to  another,  he  refembles  a  child 
gathering  (hells  on  the  fea-fhore.  He  firfb  loads  himfelf  in- 
difcriminately  with  as  man}-  as  he  can  carry  ;  when,  tempted 
by  others  of  a  gayer  appearance,  he  throws  the  former  away, 
taking  and  rejeding,  till  fatigued  and  bewildered  in  his  choice, 
he  hath  thrown  all  away,  and  returns  home  without  a  Angle 
fhell. 

During  the  firft  term  of  childhood,  we  endeavoured  only  to 
lofe  time,  to  avoid  the  ill  employment  of  it.  The  cafe  is  now 
altered  ;  and  we  have  not  time  fufficient  for  every  thing  that 
might  be  ufeful.  The  paffions  advance  upon  us  apace,  and 
the  moment  they  give  notice  of  their  arrival,  your  pupil  will 
give  no  ear  to  any  other  monitor.  The  term  of  difpalhonate 
intelligence  is  fhort  and  tranfitory,  and  is,  befides,  employed 
on  fo  many  fubjeds  of  prefent  utility,  that  it  is  a  folly  to  think 
it  fufficiently  long  for  a  child  to  acquire  much  learning  or 
vvifdom.  It  is  not  our  bufinefs  at  prefent  to  make  him  an  adept 
in  the  fciences,  but  to  give  him  a  tajle for  them,  and  point  out 
themethod  of  improving  it.  This  is  mod  certainly  the  funda¬ 
mental  principle  of  a  rational  education. 

The  prefent  is  alfo  the  proper  time  to  accuftom  your  pupil 
by  degrees  to  fix  his  attention,  for  fome  time,  on  one  and  the 
fame  objed.  This  attention,  however,  mull  always  be  ac¬ 
companied  by  pleafure  or  inclination,  and  never  be  the  effed 
of  compulfion.  We  mufl  be  careful,  alfo,  not  to  keep  it  too 
long  upon  the  ftretch,  left  wearinefs  and  difguft  fhould  enfue. 
Keep,  therefore,  a  watchful  eye  over  your  pupil,  and  by  no 
means  permit  him  to  fatigue  himfelf  by  too  intenfe  application. 
He  had  better  learn  nothing,  than  learn  upon  compulfion. 
When  he  afks  a  queftion,  be  your  anfwer  always  calculated 
rather  to  keep  alive  than  fatisfy  his  curiofity  ;  efpecially  when 
you  obferve  lie  has  a  rnipd  to  trifle  rather  than  be  inftruded. 
You  ought  to  pay  kfs  regard  to  the  terms  of  interrogation, 
than  to  his  motives  for  inquiry.  This  condud  becomes  of  the 
greatell  importance  when  a  child  begins  to  reafon. 

The  fciences  are  connected  together  by  a  feries  of  propo- 
fitions,  all  dependent  on  fome  general  and  common  principles, 
which  are  gradually  difplayed.  The  phiiofophers  make  ufe  of 
thefe  ;  with  us  they  are  as  yet  out  of  the  queftion.  There  is 
another  chain  of  reafoning,  of  a  different  conftrudion,  by' 
which  every  particular  objed  is  connedted  to  fome  other,  and 
points  out  that  which  fucceeds  it.  This  order  of  fucctffion, 
which,  from  our  natural  curiofity,  keeps  alive  our  attention, 
is  generally  made  ufe  of  by  grown  perfons,  and  is  peculiarly 
adapted  to  children.  Before  we  begin  to  delineate  our  map, 
ive  muft  tiqice  a  meridian.  The  two  points  of  interfedlion 
found  by  fhadows  of  equal  length  in  the  morning  and  evening, 
will  give  an  excellent  meridian  for  an  aftronomer  of  thirteen. 
To  find  thefe,  however,  will  require  time,  and  oblige  us  to 
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work  conftantly  on  the  fame  fpot.  This  method  might  be 
too  troublefomc  and  difgufling ;  having  forefeen  this  incon¬ 
venience,  therefore,  we  have  provided  againft  it. 

Sect.  XXXI.  Of  Vanity,  and  its  Cure.  1 

“  My  pupil,”  fays  M  Rouffeau,  “  has  long  iince  obferved, 
that  amber,  glafs,  wax,  and  feveral  other  bodies,  on  bein' cr 
rubbed,  attract  bits  of  ftraw,  feathers,  See.  and  that  other 
bodies  in  general  have  not  that  quality.  Among  them,  how¬ 
ever,  we  have  accidentally  difeovered  one,  which  is  poffeffed 
of  a  yet  more  lingular  property:  it  attrads  iteel -filings  and 
bits  of  iron,  not  only  at  a  distance,  but  without  fridion. 
This  difeovery  engages  our  attention  for  fome  time,  without 
anfwering  any  other  purpofe  than  amufement.  At  length, 
we  perceive  it  communicates  its  attradive  property  to  iron  and 
fteel.  -About  this  time,  I  take  my  pupil  to  fee  the  diverfions 
of  a  neighbouring  fair,  where,  among  other  wonderful  per¬ 
formances,  a  juggler  produces  a  duck  of  wax,  fwimming  about 
in  a  bafon  after  a  piece  of  bread,  which  he  holds  in  his  hand. 
We  are  greatly  furprifed  at  this  ftrange  phaenomenon ;  but  as 
vve  are  unacquainted  with  the  fables  of  witchcraft,  vve  charge 
not  the  artift  with  being  a  wizard  or  a  conjuror.  As  we  are 
daily  accuftomed  to  various  ftriking  effects,  of  whofe  caufes 
we  are  confeffedly  ignorant,  we  are  not  very  anxious  to  account 
for  every  thing  we  fee  ;  but  reft  contented  till  fome  fortunate 
event  affords  us  information. 

“  At  our  return  home,  however,  our  converfation  very  na¬ 
turally  turns  on  this  extraordinary  duck,  and  accordingly  a 
thought  i'uggells  itfelf  of  imitating  it.  We  take  a  large  needle, 
and  touching  it  on  a  loadftone,  cover  it  with  wax,  which  we 
mould  as  well  as  we  can  into  the  fhape  of  a  duck,  the  needle 
palling  through  its  body  from  the  beak  to  the  tail.  We  then 
fet  it  afloat  in  a  bafon  of  water,  and  prefenting  a  key  to  its 
beak,  we  find,  to  our  great  joy,  the  duck  follows  it,  in  the 
fame  manner  as  that  of  the  juggler  followed  the  bread.  As  to 
the  line  of  diredion  in  which  the  body  of  the  duck  remains 
when  at  reft,  we  may  obferve  that  fome  other  time  :  at  pre¬ 
fent  we  are  too  much  taken  up  \yith  the  firft  objed  of  at¬ 
tention  to  think  of  any  thing  elfe.  In  the  evening  we  repair 
to  the  juggler’s  booth,  with  a  piece  of  bread,  properly  pre¬ 
pared,  in  our  pocket ;  when  the  boafting  artift  having  per¬ 
formed  his  trick,  my  young  philofopher,  who  had  with  dif¬ 
ficulty  fo  long  contained  himfelf,  tells  him,  there  is  nothing 
in  it,  and  that  he  himfelf  can  do  as  much.  He  is  taken  at  his 
word;  and  inftantly  pulls  the  bread  with  the  concealed  iron 
out  of  his  pocket.  His  heart  flutters  as  he  approaches  the 
table,  and  his  hand  trembles  as  he  prefents  the  bread.  The 
duck,  however,  follows  it ;  on  which  lie  leaps  for  joy,  and 
triumphs  in  the  applaufe  of  the  fpedators.  The  juggler, 
though  a  little  confounded,  embraces  him,  felicitates  him  on 
his  fuccefs,  and  begs  he  will  honour  him  with  his  prefence  the 
next  day,  when  he  promifes  to  colled:  a  more  numerous 
affembly  to  witnefs  and  applaud  his  abilities.  Our  young  na- 
turalift,  in  the  mean  while,  fo  proud  of  his  fcience,  is  juft  oir 
the  point  of  difeovering  the  fecret,  when  I  hurry  him  away 
from  the  feene. 

“  Full  of  the  applaufe  he  is  to  receive  to-morrow,  he  counts 
the  moments,  in  the  mean  time,  with  ridiculous  impatience. 
He  invites  every  one  lie  knows,  and  would  be  glad  the  whole 
world  fhould  be  witnefles  of  his  triumph.  At  length  the  ap. 
pointed  hour  is  come  ;  we  haften  to  the  place  of  rendezvous,' 
and  find  the  room  already  crowded  with  fpedators.  His 
young  heart  is  elated  with  joy  at  the  fight.  Other  tricks  in  their 
courfe  preceding  ours,  the  juggler  furpaffes  his  ufual  dexterity, 
and  performs  wonders.  My  pupil,  however,  pays  no  at' 
tention  to  what  is  doing ;  hut  keeps  fumbling  all  the  while  i» 
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his  pocket,  with  his  piece  of  bread  in  his  hand,  fetching  his 
breath  fhort,  and  fiveating  with  impatience  and  anxiety.  At 
length  it  is  his  turn  to  exhibit :  the  artift  pompon  fly  introduces 
the  apparatus,  and  prepares  the  fpe&ators  for  the  trick.  Emi¬ 
lias,  though  fomewhat  abafhed,  approaches  the  table,  and 
offering  his  bread  to  the  duck' — what  a  new  turn  in  human 
affairs  !  Tame  as  it  was  yefterday,  it  is  become  a  mere  wild- 
duck  to-day:  inilead  of  prefenting  its  beak,  it  turns  tail  ahd 
fwims  away,  flying  from  the  bread,  and  the  hand  prefenting 
it,  as  faft  as  it  before  had  followed  them.  After  many  fruit- 
lefs  trials,  for  which  he  is  coin!  antly  laughed  at  by  the  com¬ 
pany,  my  pupil  complains  that  he  is  impofed  on,  and  that  this 
is  not  the  duck  he  pra&ifed  on  yefterday  ;  defying  the  juggler 
himfelf  to  draw  this  about  in  the  fame  manner. 

“  The  artift,  without  making  a  reply,  takes  up  a  piece  of 
bread,  and  prefenting  it  to  the  duck,  draws  it  immediately  af¬ 
ter  his  hand.  Emiiiu.s  takes  up  the  fame  piece  of  bread  ;  but, 
inftead  of  fueceeding  better  than  with  the  former,  lias  the  mor¬ 
tification  to  fee  the  duck  turn  regardlefs  from  him,  and  make 
circles  round  the  bafon.  On  this  he  retires  in  Confulion,  unable 
-  to  bear  the  fneers  of  the  company  any  longer. 

“  The  juggler  now  takes  the  piece  of  bread  my  pupil  had 
brought,  and  makes  ufe  of  it  with  as  much  fuccels  as  he  did 
his  own.  He  takes  the  iron  from  within  it  ;  and  expofing  it  to 
the  company,  raifes  another  laugh  at  our  expence.  He  even 
draws  the  duck  about,  as  before,  with  the  bread  thus  feparated 
from  the  iron.  He  performs  the  fame  trick,  alfo,  with  ano¬ 
ther  piece,  cut  from  the  loaf  by  a  third  perfon  ;  lie  does  the 
fame  thing  with  his  glove,  and  with  the  bare  end  of  his  finger. 
He  next  advances  into  the  middle  of  the  room,  and  declaring 
aloud,  with  that  emphatic  tone  fo  peculiar  to  thefe  gentry, 
that  his  duck' would  obey  his  call,  as  well  as  his  motions  ;  he 
fpeaks  to  it,  and  it  immediately  obeys  the  word  of  command. 
If  he  bids  it  move  to  the  right,  to  the  right  it  gees  ;  if  to  re¬ 
turn,  it  returns  ;  if  to  turn  about,  about  it  turns  ;  its  motion 
.  conftantly  obedient  to  his  order.  The  repeated  fhouts  of  ap- 
plaufe  that  follow  thefe  fpecimens  of  his  art,  are  fo  many  infults 
upon  us  ;  we  therefore  privately  flip  out,  and  making  the  beft 
of  our  way  home,  fhut  ourfelves  up  in  our  apartment,  inftead 
of  going  about,  as  we  had  proje&ed,  to  tell  every  body  of  our 
fuccefs. 

“  The  next  morning  fomebody  knocks  at  the  door;  whofhould 
this  be  but  our  friend  the  juggler?  He  enters,  and  modeftly 
complains  of  our  eonduCt  ;  he  cannot  think  what  he  has  done 
to  us,  that  we  fhould  endeavour  to  diferedit  his  tricks,  and 
deprive  him  of  liis  bread  ;  or  that  there  is  any  thing  fo  very 
wonderful  in  the  art  of  drawing  about  a  duck  of  wax,  that  we 
fhould  be  ambitious  of  that  honour,  at  the  expence  of  a  poor 
man’s  fubflftence.  Faith,  Gentlemen,  continues  he,  if  I  could 
get  a  living  by  any  other  talent,  I  fhould  never  be  proud  of  this. 
You  fhould  refleCt,  that  a  man  who  has  fpent  great  part  of  his 
life  in  the  exercife  of  this  pitiful  induftry,  mull  of  courfe  know 
more  of  the  matter  than  you,  who  only  throw  away  a  few  mi¬ 
nutes  on  it.  If  I  did  not  exhibit  the  mafter-pieces  of  my  dex¬ 
terity  at  firft,  it  was  becaufe  one  fhould  not  be  in  hafteto  make 
an  unneceffary  difplay  of  one’s  knowledge.  I  have  always  taken 
care  to  preferve  my  beft  tricks  for  particular  occafions ;  and 
have,  beiides  what  you  have  feen,  many  others  to  check  young 
and  indifereet  obfervers.  I  am  come,  neverthelefs,  Gentlemen, 
very  readily  to  acquaint  you  of  the  fecret  that  fo  much  embar- 
raffed  you ;  at  the  fame  time  hoping  you  will  make  no  ufe 
©fit  to  my  prejudice  ;  and  that  you  will  another  time  be  more 
referved. 

“  He  produces  his  machine  ;  when,  to  our  very  great  furprife, 
we  fee  it  confifts  only  of  a  powerful  loadftone,  which  a  child, 
hid  under  the  table  for  that  purpofe,  moved  about  without  be¬ 
ing  perceived.  As  he  is  putting  his  loadftone  up  again,  we 
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thank  him,  and,  excuflng  ourfelves  for  what  is  pafled,  offer  to 
make  him  a  prefent,  which  he  refufes.  No,  Gentlemen,  fays 
he,  you  do  not  deferve  fo  well  of  me,  that  I  fhould  accept  your 
favours ;  you  fhall  be  obliged  to  me  againft  you:  will ;  this  is 
all  the  revenge  I  fhall  take.  You  may  hence  learn  that  there 
are  men  of  fpirit  in  all  conditions  of  life.  I  am  paid  for  the  exer¬ 
cife  of  my  hands,  and  not  of  my  tongue.  In  going  out  lie 
addreffes  to  me,  particularly,  the  following  reprimand  :  lean 
eafily  excufe  the  child,  fays  he  aloud,  as  he  offended  only 
through  ignorance.  But  you,  Sir,  who  ought  to  have  known 
his  error,  why  did  you  permit  him  ?  As  you  both  live  together, 
you,  as  the  elder,  owe  him  your  advice  and  direction.  Your 
experience  fhould  be  the  authority  for  his  conduCl.  In  re¬ 
proaching  himfelf,  as  he  grows  up,  for  the  faults  of  his  youth, 
he  will  doubtlefs  reproach  you  for  thofe  of  which  you  did  not 
advife  him.  Having  faid  this,  he  departs,  leaving  us  both  in  a 
good  deal  of  confufion.!,! 

The  circumftanlial  account  of  this  example  is  of  more  con- 
fequence  than  it  may  at  firft  appear.  How  many  leffons  are 
contained  in  this  one  !  How  many  mortifying  confequences  are 
fure  to  follow  the  firft  emotion  of  vanity  !  Watch  with  care, 
young  preceptor,  this  firft  emotion  in  your  pupil ;  and  be  af- 
fured,  that,  if  you  can  thus  make  it  productive  of  humiliation 
and  difgrace,  you  will  be  long  before  you  fee  any  appearance  of 
a  fecond. 

Sect.  XXXH.  Of  the  Means  of  acquiring  P  hilofophical 

Knowledge. 

Having  learned  that  a  loadftone  aCts  threugh  the  fubftance 
of  other  bodies,  we  have  nothing  to  do  but  to  conftruCt  a  ma¬ 
chine  like  that  we  have  feen.  To  this  end,  we  procure  a  large 
flat  bafon  ;  placing  it  on  a  table,  and  filling  it  with  water  : 
we  make  our  duck  alfo  a  little  neater  than  the  former  ;  and 
thus  our  apparatus  is  ready.  From  our  eonftant  attention  to 
what  pafles  in  the  bafon,  we  at  length  remark  that  the  body  6f 
the  duck,  when  at  reft,  preferves  always  nearly  the  fame  di¬ 
rection.  We  repeat  the  experiment,  and,  on  examination,  find 
this  direction  to  be  from  fouth  to  north.  This  is  fulficient ;  we 
have  afeertained  the  operations  of  magnetifm,  and  our  compafs 
is  now  as  good  as  made. 

The  earth  has  various  climates,  and  thofe  climates  different 
temperatures  ;  the  feafons  varying  more  confiderably  in  propor¬ 
tion  as  we  approach  either  pole.  All  bodies  contraCt  with  cold, 
and  dilate  with  heat ;  this  effeCt  is  flill  more  confpicuous  in 
fluids  than  folids,  and  is  commenfurable  by  fpirituous  liquors  ; 
by  means  of  which  the  thermometer  was  originally  conftruCted. 
The  wind  blows  againft  our  faces  ;  hence  we  find  air  is  a  body, 
a  palpable  fluid,  although  we  cannot  by  any  means  fee  it. 
Prefs  a  drinking-glafs  turned  upfide  down,  into  water,  the  fluid 
will  not  occup3^  the  whole  fpace  within  it,  unlefs  by  leaning  it 
fide-ways  you  let  the  air  efcape :  hence  we  find  air  is  capable  of 
refiltance.  Prefs  the  glafs  with  a  ftill  greater'force  downwards, 
and  the  water  will  gain  upon  the  air,  yet  without  being  able 
entirely  to  fill  the  glafs  :  hence  we  find  air  is  capable  of  a  cer¬ 
tain  degree  of  compreffion.  A  ball  filled  with  compreffed  air 
will  rebound  better  than  another  filled  with  any  other  fubftance. 
Air- then  is  an  elaftic  body.  Lying  down  at  one’s  full  length 
in  a  bathing  tub,  if  we  endeavour  to  raife  our  arms  in  an  hori¬ 
zontal  pofition  out  of  the  water,  we  fhall  find  them  loaded  with 
a  prodigious  weight :  air,  therefore,  is  evidently  heavy,  and 
may  be  weighed  againft  other  fluids  ;  hence  the  contrivance  of 
the  barometer,  the  fyphon,  the  wind-gun,  and  the  air-pump. 
All  the  laws  of  ftatics  and  hydroftatics  difeover  themfelves  by 
experiments  equally  obvious  and  familiar.  Let  him  not,  there¬ 
fore,  enter  the  cabinet  of  an  experimental  philofopher  to  learn 
any  of  thefe.  The  apparatus  and  pomp  of  machinery  are  dif- 
gufting  ;  their  fcientific  air  is  deftruCtive  to  fcience  itfelf ;  thofe 


EDUCATION. 


■various  engines  either  frightening  a  child,  or  taking  up  that  at¬ 
tention  to  their  ligure,  which  he  ought  to  beftow  on  their  ef¬ 
fects.  All  our  machines  (hould  be  ot  our  own  conftrudion  ; 
neither  (hould  we  begin  to  conftrud  the  inilrument  before  we 
have  made  the  experiment ;  but,  after  having  made  this  imper- 
fedly,  and  as  it  were  by  chance,  we  (hould  by  degrees  invent 
the  inftrument  to  confirm  it.  We  had  rather  our  machines 
(hould  be  lefs  accurate  and  complete,  and  that  we  (hould  have 
more  juft  ideas  of  what  they  ought  to  be,  and  of  their  opera¬ 
tions.  For  our  fir  ft  leffon  in  ftatics,  inftead  of  providing  aba- 
lance  and  feales,  lay  a  (lick  acrofs  the  back  of  a  chair,  and 
meafure  the  length  of  both  ends,  when  it  hangs  in  equilibrio. 
Next  hang'  different  weights  on  each  ;  placing  them  nearer  or 
farther  off  the  point  of  fufpenfion,  as  occafion  requires.  By 
thefe  means  we  find  that  the  equilibrium  depends  on  a  reciprocal 
proportion  between  the  weights  and  the  length  of  the  levers  ; 
and  thus  we  inftrud  our  young  mechanic  to  redify  a  balance 
before  he  has  ever  feen  one. 

We  acquire,  without  doubt,  notions  more  clear  and  certain  of 
things  we  thus  learn  of  ourfelves ,  than  of  thofe  we  are  taught  by 
others.  Another  advantage  alfo  refulting  from  this  method  is, 
that  we  do  not  accuftom  ourfelves  to  a  fervile  fubmilfion  to  the 
authority  of  others  ;  but,  by  exercifing  our  reafon,  grow  every 
day  more  ingenious  in  the  difeovery  of  the  relations  of  things, 
in  conneding  our  ideas,  and  in  the  contrivance  of  machines  ; 
whereas,  by  adopting  thofe  which  are  put  into  our  hands,  our 
invention  grows  dull  and  indifferent,  as  the  man  who  never 
dreffes  himfelf,  but  is  ferved  in  every  thing  by  his  fervants,  and 
drawn  about  every  whereby  his  horfes,  lofes  by  degrees  the  ac¬ 
tivity  and  ufe  of  his  limbs.  Among  the  many  admirable  methods 
taken  to  abridge  the  ftudy  of  the  fciences,  we  are  in  great  want 
ef  one  to  make  us  learn  them  without  difficulty. 

The  moll  obvious  advantage  of  thefe  (low  and  laborious  re- 
fcarches,  is  to  preferve,  in  the  cultivation  of  fpeculative  ftudies, 
the  activity  of  the  body  ;  to  preferve  the  fupplenefs  of  the 
limbs,  and  to  be  always  bufied  in  fome  manual  operation,  or 
employment,  of  ufe  to  mankind.  The  diverfity  of  inftruments, 
invented  to  dired  us  in  our  experiments,  and  make  up  for  the 
deficiency  of  our  organs  of  fenfe,  makes  us  negled  theexercife 
of  the  latter.  A.  theodolite  difpenfes  with  our  eftimating  the 
extent  of  angles  ;  the  eye,  which  is  capable  of  meafuring  dif- 
tances  with  great  exadnefs,  gives  up  thetafie  to  the  chain  ;  the 
ileel-yard  excufes  us  from  judging  of  the  weight  of  any  thing 
by  poi ling  it  in  the  hand.  Thus  the  more  ingenious  and  accu¬ 
rate  our  inftruments,  -the  more  unfufceptible  and  inexpert  be¬ 
come  our  organs  :  by  affcmbling  a  heap  of  machinery  about  us, 
we  find  afterwards  none  in  ourfelves. 

But  when  we  fet  about  the  conftrudion  of  thefe  machines 
ourfelves,  and  employ  therein  that  fagacity  and  addrefs  which 
are  required  to  do  without  them,  we  lofe  nothing.  On  the 
contrary,  we  gain  every  thing  ;  and,  by  adding  the  knowledge 
of  art  to  nature,  become  more  ingenious  without  being  lefs 
dextrous.  If,  inftead  of  keeping  a  boy  poring  over  books, 
we  employ  him  in  a  work-fhop,  his  bands  will  be  bufied  to  the 
improvement  of  his  underflanding ;  he  will  become  a  pliilo- 
fopher  while  he  thinks  himfelf  only  an  artifan. 

It  has  already  been  obferved,  that  the  mere  fpeculative  part 
of  fcience  is  by  no  means  adapted  to  children,  even  when  they 
approach  adoiefcency  ;  it  is  proper,  nevertbelef3,  though  you 
do  not  enter  with  them  too  profoundly  into  the  depth  of  phyfi- 
cal  theory,  to  connedl  their  experiments  by  fome  chain  of  edu¬ 
cation,  that  they  may  arrange  them  in  (ome  order  in  their 
minds,  for  the  fake  of  remembering  them  :  for  it  is  very  diffi¬ 
cult  to  retain  feparate  and  independent  fads  and  conclufions 
loRg  in  the  memory,  without  fotne  leading  clue  for  occafional 
recolledion. 

In  your  reftarcbcs  into  the  laws  of  nature,  begin  always  with 
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the  mod  common  and  obvious  phenomena  ;  accuftoming  your 
pupil  to  look  upon  them  always  as  mere  fads.  Take  up,  for 
inftance,  a  ftonc  ;  and,  pretending  to  place  it  in  the  air,  open 
your  hand,  and  it  immediately  falls  to  the  ground.  Look  upon 
your  pupil,  who  (lands  all  the  while  attentive  to  what  you  are 
doing,  and  a(k  him,  why  the  (tone  falls  l  Where  is  there  a 
child  who  would  not  have  an  anfwer  ready  to  that  queftion  l 
Every  one  will  fay  the  (lone  falls  becaufe  it  is  heavy.  And 
what  is  heavy  ?  The  thing  that  falls.  So  the  (lone  falls  becaufe 
it  falls.  Here  our  little  philofopher  is  (lopped  in  good  earned  ; 
and  thus  ends  our  firft  ledure  of  phyfical  theory  ;  whether  he 
profits  by  it  alfo,  in  this  fcience  or  not,  it  is  a  general  leffon  of 
good  fenfe. 

Sect.  XXXIII.  Of  Purfui/s  of  Utility. 

Asa  child  advances  in  underftanding,  other  important  cou- 
fiderations  oblige  us  to  be  more  nice  in  the  objeds  of  his  em¬ 
ployment.  As  foon  as  he  acquires  fo  much  knowledge  of  him¬ 
felf,  as  to  conceive  in  what  his  happinefs  confifts  ;  or  becomes 
fenfible  of  fuch  extenfive  relations,  as  to  be  able  to  judge  what 
is  ftting  or  unfitting  to  his Jlate  and  condition  ;  he  is  then  in  a  fitu- 
ation  to  perceive  the  difference  between  labour  and  amufement, 
and  to  regard  the  latter  only  as  a  relaxation  from  the  former. 
Objeds  of  real  utility  may  then  make  part  of  his  ftudy,  and  en¬ 
gage  him  to  give  a  more  conftant  application  to  it  than  it 
might  do  to  mere  amufements.  The  law  of  neceflity,  ever  re¬ 
curring  to  the  mind,  teaches  us  betimes  to  do  that  which  is 
difagreeable,  in  order  to  prevent  confequences  dill  more 
dilpleafing.  Such  is  the  ufe  of forecafi ;  in  the  regulation  of 
which  confifts  all  the  wifdom,  and  depends  all  the  mifery  of 
mankind. 

/  Every  individual  would  be  happy.  But,  in  order  to  arrive  at 
happinefs,  it  is  firft  neceffary  to  know  what  it  is.  The  happi¬ 
nefs  of  man,  in  a  (late  of  nature,  is  as  fimple  as  his  manner  of 
living.  It  confifts  in  his  being  free  from  pain  ;  and  is  confti- 
tuted  by  health,  liberty,  and  the  neceflaries  of  life.  The  hap¬ 
pinefs  of  man,  in  a  (late  of  fociety,  is  another  thing  ;  but  this 
is  at  prefent  out  of  the  queftion.  We  cannot  too  often  obferve 
that  objeds  purely  phyfical  are  thofe  only  which  can  inte- 
reft  children,  particularly  thofe  whofe  vanity  is  not  yet  ex¬ 
cited,  and  who  are  not  already  vitiated  by  the  prejudices  of 
opinion. 

When  they  come  to  forefee  their  wants,  their  underftanding 
is  confiderably  advanced,  and  they  begin  to  be  fenfible  of  ilie 
value  of  time.  If  is  of  confequence  now,  to  ufe  them  to  employ 
themfelves  on  fubjeHs  of  utility  ;  this  utility,  however,  (hould  be 
applicable  to  their  age,  and  adapted  to  their  knowledge.  Every 
thing  that  depends  on  moral  inftitutions  and  the  pradice  of 
fociety,  fnould  not  be  fo  early  prefented  to  their  view  ;  be¬ 
caufe  they  are  not  in  a  capacity  to  underftand  it.  It  is  a  folly 
to  require  them  to  apply  themfelves  to  things,  merely  becaufe 
they  are  told  in  general  terms,  that  fuch  things  aie  good  for 
them,  while  they  are  ignorant  in  what  that  good  confifts  ;  we 
may  in  vain  affure  them  they  will  find  their  intereft  therein  .  3 
they  grow  up  ;  while  they  are  uninterefted  by  their  prefent  ufe, 
thty  are  incapable  of  compiehending  the  future. 

Let  a  child  do  nothing  merely  becaufe  he  is  bid  ;  nothin^  is 
good  for  him  which  he  cannot  perceive  to  he  fo.  In  lnirrym  <• 
him  on  before  his  knowledge,  you  think  yourfelves  making  ufe 
of  forecaft,  and  you'only  betray  the  want  of  it.  In  providing 
him  with  many  implements  he  may  never  ufe,  you  deprive  him 
of  the  mod  univerfal  and  ufeful  of  all  others,  that  of  good  fenfe. 
You  ufe  him  to  permit  himfelf  to  be  always  conduded,  and  to- 
be  only  a  machine  in  the  hands  of  others.  In  requiring  him  to 
be  docile  and  tradable  when  he  is  little,  you  prepare  him  to  be 
a  credulous  dupe  when  lie  is  grown  up.  You  are  for  ever  telling 
him,  “  All  I  defire  of  you,  child,  is  for  your  own  advantage’. 
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“  though  you  arc  as  yet  incapable  of  knowing  it  to  be  fo. 
“  What  is  it  to  me  whether  you  do  what  I  require  or  not  ?  It 
“  is  for  your  own  good  only  you  fhould  do  it.”  With  fuch  fine 
fpeeelus  as  thefe,  intended  to  make  him  wife,  you  only  pave 
the  way  for  the  fuccefs  of  thofe  who  may  hereafter  entrap  him 
by  feme  fnare,  or  make  him  adopt  their  own  folly. 

It  is  requilite  men  fhould  be  acquainted  with  many  things,  of 
which  children  cannot  in  the  lead  comprehend  the  utility  :  but 
is  it  neceffary  or  even  poffible,  that  a  child  fhould  learn  every 
thing  it  is  requilite  a  man  fhould  know  ?  Endeavour  to  teach  a 
child  every,  thing  that  is  ufeful  to  him  at  his  age  ;  and  you  will 
find  him  full  employment.  Why  will  you  in  lift  on  his  appli¬ 
cation  to  the  ftudies  ptoper  for  an  age  to  which  he  may  never 
arrive,  in  prejudice  of  thofe  which  are  proper  for  him  at  pre- 
fent  ?  But  you  will  afk,  perhaps,  whether  he  will  have  time  to 
learn  what  he  ought  to  know,  when  it  is  required  of  him  to  make 
ufe  of  his  knowledge  ?  This  no  one  can  tell  ;  but  it  is  impof- 
fible  to  learn  it  fooner  ;  for  our  real  and  only  true  inftruftors 
are  experience  and  fentiment.  Never  can  man  be  made  truly  fen- 
fible  of  what  is  ufeful  to  him  but  from  the  circumftances  in 
which  he  is  (iluated.  A  child  knows  he  is  defigned  to  grow  up 
to  manhood  ;  all  the  ideas  he  can  form  of  that  ftate  will  be  to 
him  fo  many  opportunities  of  in  It  ruction  :  but,  as  for  thofe 
which  are  above  his  capacity  to  comprehend,  it  is  better  he 
fhould  remain  in  abiolute  ignorance  of  them.  This  whole  trea- 
tife  is  calculated  to  illufl rate  this  principle  oi  education. 

As  foon  as  we  are  fo  far  advanced  as  to  give  our  pupil  an  idea 
of  the  word  ufeful,  we  have  attained  a  confiderable  influence  over 
his  future  conduct  ;  this  term  being  very  ftriking,  provided  the 
fenfe  annexed  to  it  be  adapted  to  his  years,  and  he  fee  clearly 
its  relation  to  his  prefent  welfare;  Ordinary  children  are  not 
affedted  by  this  term,  becaufe  no  care  has  been  taken  to  affix 
to  it  an  idea  conformable  to- their  underftandings,  and  becaufe 
others  taking  upon  them  to  provide  for  them  what  is  ufeful, 
they  have  no  need  to  think  of  it  themfelves,  and  therefore  re¬ 
main  ignorant  of  the  meaning  of  utility. 

What  is  the  ufe  of  that  ?  this  fhould,  from  this  time,  be  the 
determinate  queftion  between  your  pupil  and  you,  on  all  oc- 
cafions.  On  your  part,  you  will  infallibly  make  ufe  of  it  in 
anfwerto  all  his  interrogatories,  which  may  ferve  as  a  check  to 
that  multiplicity  of  filly,  troublefonie  queftions,  with  which 
children  are  inceffantly  teafing  thofe  about  them,  more  for  the 
fake  of  indulging  themfelves  in  a  kind  of  imperioufnefs,  than 
out  of  a  defire  of  information.  1  he  child  who  is  taught,  as  the 
mod  important  leffon,  to  know  nothing  but  what  is  ufeful  to 
him,  will  interrogate  with  the  views  of  a  Socrates:  he  will  not 
put  a  queftion,  without  having  an  anfwer  ready  to  that  which 
he  knows  will  be  put  to  him  before  his  own  is  refolved. 

What  a  powerful  inftrument  is  here  put  into  your  hands, 
for  the  conduit  of  your  pupil !  Knowing  a  reafon  for  nothing, 
he  is  reduced  to  iilence  whenever  you  pleafe  ;  while,  on  the 
other  hand,  you  can  make  ufe  of  every  advantage  your  know¬ 
ledge  and  experience  give  you,  to  demonftrate  the  utility  of 
what  you  propofe.  For  you  mull  not  miftake  the  end  of  this 
queftion  ;  it  is  only  to  inftrudt  him -to  qucflion  you  in  his  turn  ; 
and  you  muft  expedt,  in  whatever  you  propofe  to  him  after¬ 
wards,  to  have  him  reply  by  afleing  you,  of  what  ufe  is  this 
or  that,  in  the  terms  of  your  propofal  ? 

Th  is  will  lay  a  fnare,  perhaps,  which  a  governor  will  not 
eafily  avoid  falling  into.  If  on  a  child’s  alking  this  queftion, 
you  only  endeavour  to  divert  this  affair,  by  giving  him  an  an¬ 
fwer  he  cannot  well  comprehend,  he  will  think  that  you  reafon 
on  your  own  ideas  and  not  on  his,  and  will  believe  what  you 
call  ufeful  to  be  fo  to  yourfelf  only,  and  not  to  him  :  he  will 
no  longer  place  any  confidence  in  you,  and  then  all  is  over. 
But  where  is  the  preceptor  who  will  ftop  ftiort,  and  own  his 
want  of  knowledge  or  miftakes  to  his  pupil  l  It  is  the  ge¬ 


neral  way  with  tutors  not  to  confefs  their  real  ignorance’, 
whereas  they  (hould  affedt  to  be  more  ignorant  than  they  are, 
when  they  cannot  adapt  the  required  information  to  his  under- 
{landing.  Hence,  always  apparently  candid  in  our  behaviour, 
he  dots  not  fufpedt  our  motives,  and  we  gain  more  credit  with 
him  by  affedting  ignorance,  than  other  preceptors  would  by  a 
different  conduit. 

In  the  fir  ft  place,  you  are  to  confider  how  feldom  it  is 
proper  for  you  to  propofe  what  he  is  to  learn  ;  it  is  his  place 
to  defire  to  know ,  to  feek  for,  to  difeover  it  :  it  is  yours  art¬ 
fully  to  excite  this  defre,  to  place  the  o'ojedt  within  his  reach,, 
and  to  furnifli  him  with  the  means  of  attaining  it.  It  follows., 
hence,  that  your  interrogations  fhould  be  few,  but  feledt ; 
and  that,  as  he  will  have  much  more  to  do  with  you,  than  you 
with  him,  you  will  be  lefs  expofed  than  he,  and  more  often  in 
the  circumftances  of  faying  to  him,  of  what  ufe  is  it  to  you 
to  know  what  you  afk  ?  Add  to  this,  that,  as  it  is  of  little 
confequence  whether  he  learns  many  things,  or  not,  provided 
he  has  not  a  clear  conception  of  what  he  does  learn,  and  its 
ufe  ;  whenever  ycu  have  not  a  proper  explanation  of  the  thing 
required  at  hand,  you  may  fafdy  forbear  to  give  him  any  at 
all.  You  may  fay  to  him  without  fcruple,  “  I  have  no  good  rea¬ 
fon  to  give  you  ;  I  am  fomehow  miftaken  and  leave  it  there. 
If  your  inftrudtion  was  really  improper,  it  is  nut  amifs  to  give 
it  up  entirely  ;  and,  if  not  fo,  you  will  foon  find  occafion  to 
make  him  fenfible  of  its  utility. 

Explanatory  difeourfes  are  by  no  means  advifeable  :  young 
people  give  little  attention  to  them,  and  never  retain  them  in. 
memory.  The  things  themfelves  are  the  belt  explanations.  It 
can  never  enough  be  repeated,  that  we  make  words  of  too  much 
confequence  ;  with  our  prating  modes  of  education,  we  make 
nothing  but  praters. 

“  Let  us  fuppefe,”  fays  M.  Rouffeau,  “  that,  while  I  am 
ftudying  with  my  pupil  the  courfe  of  the  fun,  and  the  method 
of  its  returning  to  the  call,  he  {hould  ftop  me  flrort,  by  afking 
me  to  what  purpofe  is  all  this  ?  What  a  florid  difeourfe- 
might  I  not  make  him,  in  anfwer  to  fuch  a  queftion  ?  What 
a  number  of  fine  things  might  I  not  take  occaiion  to  expatiate 
on,  by  the  way,  particularly  if  there  were  any  witneffes  to 
our  converfation  ?  I  might  talk  to  him  of  the  utility  of  tra¬ 
velling,  the  advantages  of  commerce,  the  produce  peculiar  to 
every  climate  ;  of  the  manners  of  different  nations,  of  the  ufe 
of  the  calendar,  of  the  computations  of  the  ret  inning  feafons 
for  agriculture,  of  the  art  of  navigation,  and  the  manner  of 
conducing  a  (hip  at  fea.  Politics,  natural  hiftory,  aftronomy, 
and  even  morality  itfelf,  with  the  laws  of  nations,  might  all  be 
introduced  in  the  courfe  of  my  harangue  ;  with  a  view  to  give' 
my  pupil  great  ideas  of  the  fciences,  and  to  excite  in  him  a 
defire  to  ftudy  them.  When  I  had  done,  however,  I  {hould 
only  have  been  expofing  my  own  pedantry,  without  my  pupil’s 
having  comprehended  one  fingle  thing  1  had  been  talking 
about.  He  would  have  {till  a  great  mind  to  alk  me,  as  be-, 
fore,  to  what  end  the  fun  returned  to  the  eaft,  but  that  he 
would  be  fearful  of  offending.  He  would  therefore  find  h.is- 
account  in  pretending  to  underftand  what  he  was  thus  com-, 
pelled  to  hear.  This  is  the  practice  carried  on  in  polite  edu¬ 
cation.  Our  Emilius,  however,  brought  up  in  greater  ruf- 
ticity,  and  fo  difficult  of  comprehenfion,  will  liften  to  nothing 
of  all  this.  At  the  very  firft  word  he  might  not  underftand,. 
he  would  turn  away  and  play  about  the  room,  leaving  me  to. 
finifii  my  oration  by  myfelf.  We  muft  feek,  therefore,  fonne 
more  obvious  folution  :  this  feientific  method  of  explication? 
being  ufelefs  to  him. 

“  We  were  obferving  the  pofition  of  the  foreft  to  the  north  of  " 
Montmorenci,  when  he  interrupted  me  with  this  impertinent, 
queftion,  of  ‘To  what  end  is  all  this?’  Osi  which,  I  an¬ 
fwer,  4  You  are  in  the  right ;  we  muft  think  of  this  matter  afc 
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Tclfure  ;  and  if  we  find  this  inquiry  is  ufdefs,  we  will  drop  it, 
for  we  have  no  need  of  ufelefs  amufements.’  We  then  betake 
ourfelves  to  fomc  other  employment,  and  talk  no  more  of  ge¬ 
ography  duiing  the  rd!  of  the  day.  » 

“  I  propofe  to  him  next  morning  a  walk  before  breakfatl  : 
lie  likes  nothing  better  ;  children  in  general  are  very  ready  for 
running  about,  and  mine  is  fit  for  exercife.  We  enter  the 
fore  ft,  traverfe  the  country,  and  rambling  about  till  we  are 
almoft  tired,  we  lofe  ourfelves,  and  know  not  which  way  to 
return  home.  Our  time  is  fpent  ;  the  heat  of  the  day  in- 
creafes  ;  we  begin  to  grow  hungry,  and  wander  about  from 
one  place  to  another,  among  copfes,  woods,  and  quarries, 
without  meeting  with  any  cbjeft  we  are  acquainted  with. 
At  length,  overheated,  famiftied,  fatigued,  W'e  find  ourfelves 
only  more  and  more  bewildered.  We  fit  down,  therefore,  to 
reft  ourfelves  and  deliberate  on  what  is  to  be  done.  Suppofing 
my  pupil  to  have  been  educated  like  another  child,  he  does  not 
deliberate  about  the  matter,  but  fits  down  and  begins  to  cry  ; 
ignorant  that  we  are  juft  by  the  gate  of  Montmorenci,  which 
is  concealed  from  us  only  by  the  trees  of  a  narrow  coppice  : 
thefe  trees,  however,  appear  an  impenetrable  foreft  to  him  ;  fuch 
a  little  gentleman  as  he,  loft  in  the  bufhes.  After  fome  few 
minutes  palled  in  fiknee,  I  fay  to  him,  with  an  air  of  dif- 
quietude,  What  {hall  we  do,  my  dear  Emiiius,  to  get  out  of 
this  foreft  ? 

Emiiius  f all  in  a  fweat,  with  the  tears  • running  down  his 
cheeks'].  I  know  not :  I  am  fo  weary,  fo  hungry,  fo  dry,  I 
know  not  what  to  do. 

Rovjfcau.  Do  you  think  I  am  in  a  better  fituation  than  you  ; 
or  that  I  Ihould  not  cry  too  if  I  could  breakfaft  upon  tears  ?  Our 
bufinefs  is  not  to  weep,  but,  to  look  about  us.  Look  at  your 
watch  ;  what  is  it  o’clock  ? 

Emil.  It  is  noon,  and  I  have  not  yet  breakfafted. 

Roujf.  It  is  very  true  ;  it  is  noon,  and  I  am  fatting  too. 

Emil.  You  muft  then,  furely,  be  very  hungry. 

Roujf.  Yes  ;  but  the  worft  on  it  is,  my  dinner  will  not  come 
here  to  find  me.  Let  me  fee — it  is  noon  ;  that  is  prtcifely  the 
time  at  which  we  obferved  yefterday  the  fituation  of  this  foreft 
from  Montmorenci  :  if  we  could  but  obferve  in  like  manner  the 
pofition  of  Montmorenci  from  this  foreft - 

Emil.  True,  but  yefterday  we  faw  the  foreft,  and  we  can¬ 
not  from  hence  fee  the  town. 

Roujf.  That  is  our  very  misfortune.' — If  we  could,  by  any 
means,  but  find  its  fituation  out  without  feeing  it - 

Emil.  O,  my  good  friend  !  but  how  ? 

Roujf.  Did  not  we  obferve  that  the  foreft  lay — — 

Emil.  To  the  north  of  Montmorenci. 

Rouff.  Montmorenci  therefore  Ihould  be — — - 

Emil.  To  the  fouth  of  the  foreft. 

Roujf.  We  have  a  method  to  find  out  the  north  at  noon. 

Emil.  We  have  fo,  by  the  direction  of  our  lhadow. 

Roujf.  But  as  for  the  fouth. 

Emil.  How  fli all  we  find  that  ? 

Roujf.  The  fouth  is  always  oppofite  to  the  north. 

Emil.  That  is  true  ;  we  have  only  to  take  the  dire&ion  con¬ 
trary  to  our  lhadows:  here,  this  muft  be  to  the  fouth.  Mont- 
morenci  muft  lie  on  this  fide  :  let  us  go  this  way. 

Roujf.  You  may  poffibly  be  in  the  right ;  here,  let  us  take 
this  path  through  the  wood. 

Emiiius  £ clapping  his  hands,  and  flouting  for  joy].  Ah  ! 
I  fee  Montmorenci  dirc&ly  before  us.  Come  along,  let  us  go 
to  breakfaft,  to  dinner,  let  us  make  hafte :  allronomy,  I  fee 
is  good  for  fomething. 

“  Obferve  that  if  he  does  not  a&ually  make  life  of  this  latter 
exprdlion,  he  will  think  fo  ;  it  dots  not  fignify  which,  pro¬ 
vided  I  do  not  teach  it  him.  You  may  be  allured,  alfo,  he 
never  will  forget  this  day’s,  leffon  as  long  as  he  lives  ;  whereas, 
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had  I  only  fuppofed  this  adventure  in  rfty  chamber,  all  that  I 
could  have  faid  on  it  would  have  been  forgotten  the  next  day. 
For  this  reafon  we  ought  to  inculcate  all  we  pofiifcly  can  by 
actions,  and  to  fay  only  what  we  cannot  do.” 

'The  reader  will  net  expetft  we  can  have  fo  indifferent  an 
opinion  of  his  fagdeitv,  as  to  give  him  an  example  in  every  kind 
of  ftudy  ;  but  which  foever  may  occafionally  relate  to  the 
point  in  queftioq,  we  cannot  too  much  exhort  the  preceptor  to 
adapt  his  explication  to  the  capacity  of  his  pupil ;  for  certainly 
the  evil  lies  not  in  what  he  is  ignorant  of,  but  in  what  he  ima~ 
gines  he  nnderjlands. 

Thole  relations  between  caufe  and  effeft,  of  which  we 
cannot  perceive  the  connection,  that  good  and  evil,  of  which 
we  have  no  idea,  and  the  neceffities  we  have  never  felt,  have  no¬ 
influence  on  our  underftandings.  We  have  as  vague  notions, 
at  fifteen  years  of  age,  of  the  happinefs  attendant  on  wifdom, 
as,  at  thirty,  of  the  celeftial  glories  of  the  Lew  Jerufalem. 
If  we  have  no  clear  conceptions  of  the  one  or  the  other,  we- 
fhall  take  but  little  trouble  to  obtain  them  ;  and,  though  our 
ideas  were  ever  fo  precife  on  thefe  fubjedfs,  we  Ihould  take  juft 
as  little,  unlefs  we  felt  fome  attachment  to,  or  dtfre  after  them. 
It  iseafy  to  convince  a  child  of  the  utility  of  whatever  we  have 
a  mind  to  teach  him  ;  but  it  fignifies  little  to  convince  him  of 
this,  unlefs  you  can  perfuade  him  alfo  to  purfue  it.  Reafon 
in  vain  may  induce  us  coldly  to  approve  or  blame  ;  the  paffions 
only  are  the  fprings  of  aftion  ;  and  how  can  our  paffioffs  be  ex¬ 
cited  by  objeCts  or  circumftances  in  which  we  do  not  perceive 
ourfelves  at  all  interefted  ? 

Never  point  out  any  thing  to  a  child  which  is  beyond  his 
•views.  While  he  is  a  ftranger  to  the  relations  and  duties  of 
humanity,  as  you  cannot  raife  his  comprehenfion  to  the  ftate 
of  manhood,  you  (hould  bring  down  the  fate  of  manhood  to  a 
level  with  his  capacity.  In  projecting  what  may  be  ufeful  to 
him  hereafter,  fpeak  to  him  direCtly  only  of  what  is  apparently 
ufeful  to  him  at  prefent.  Beware  alfo,  in  general,  of  making 
comparifons  between  your  pupil  and  other  children  ;  let  him 
have  no  rival,  no  competitor,  not  even  in  his  corporeal  ex- 
erciles,  as  foon  as  he  begins  to  reafon.  It  is  much  better  he 
ftlould  not  learn  at  all  that  which  muft  be  taught  him  by  means 
of  vanity,  or  jeafoufy.  Content  yourfelf,  in  this  refpeCt,  with 
remarking  his  annual  progrefs,  and  compaiing  his  fituation  and 
exploits  in  the  prefent  year  with  thofe  of  the  pad.  Say  to 
him,  You  are  grown  fo  much  fince  fuch  a  time;  here  is  the 
ditch  you  leaped,  the  weight  you  lifted,  the  diftance  you 
threw  a  ftone,  fo  far  you  ran  without  fetching  breath  ;  let  us. 
fee  what  you  can  do  more  at  prefent.  Thus  you  would  excite 
him  to  emulation,  without  making  him  jealous  or  envious  of  a 
rival  ;  he  would  he  defirous  indeed  to  excel  himfelf,  and  fo  he, 
ought  to  be  ;  there  is  no  inconvenience  in  this  kind  of  emu¬ 
lation. 

Sect.  XXXIV.  Of  the  Ufe  of  Boohs. 

Books  are  in  very  general  ufe  with  thofe  who  undertake 
the  talk  of  educating  children.  But  they  are  of  lefs  ufe  even 
to  grown  ptrlons  than  is  commonly  imagined;  for,  they  only 
teach  people  to  talk  about  what  they  do  not  underftand.  It 
is  faid  that  Hermes  engraved  the  elements  of  the  fciences  on 
columns,  to  fecure  his  difeoveries  from  being  loft  in  the  time 
of  a  general  deluge.  Had  he  imprinted  them  on  the  minds- 
of  men,  they  had  been  better  preferved  by  tradition.  The 
organs  of  the  memory,  duly  prepared,  are  the  monuments  on 
which  human  fcience  would  be  moft  indelibly  engraven. 

Is  there  no  expedient  to-  be  thought  of,  to  colleCt  the. 
various  inffruCtions,  feattered  up  and  down  in  fo  many  vo¬ 
luminous  lomts  ?  to  unite  them  under  one  general  head,  which-, 
may  be  eafy  to  comprehend,  interefting  to  purfue,  and  which 
may  ferve  as  a Jlimulus,  even  to  children  of  this  age  i.  1 f  out 
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could  but  emotive  a  fituation,  in  which  all  the  natural  wants 
of  man  would  be  difplayed,  in  a  manner  adapted  to  the  under- 
Jlandtng  of  a  child,  and  wherein  the  means  of  fatisfying  thofe 
Urant3  are  gradually  difcoveied  with  the  fame  eafe  and  fim- 
plicity,  it  would  be  in  a  juft  and  lively  delcription  of  fuch  a 
iiate,  that  we  ihould  firft  exercife  his  imagination. 

Happily  fuch  a  fituation  is  already  difeovered  ;  it  is  already 
deferibed,  and  with  great  exadlnefs  and  timplicity.  Since  we 
null  have  books,  there'  is  one  already,  which  affords  a  com¬ 
plete  treatife  on  natural  education.  This  b'ook  fliall  be  the 
firft  that  our  pupil  fhall  read  :  in  this,  indeed,  will,  for  a  long 
time,  confift  his  whole  library,  and  it  will  always  hold  a  dif- 
tinguifhed  place  among  others.  It  will  afford  us  the  text,  to 
which  all  our  conventions  on  the  objeefts  of  natural  fcience, 
will  ferve  only  as  a  comment.  It  will  ferve  as  our  guide  du¬ 
ring  our  progrefs  to  a  fiate  of  reafon  ;  and  will  even  afterwards 
give  us  conilant  pleafure,  unlefs  our  tafte  be  totally  vitiated. 
You  aflc  impatiently,  what  is  the  title  of  this  wonderful 
book  ?  Is  it  Ariftotle,  Pliny,  or  Buffon  ?  No.  It  is  Robinfon, 
Crufoe. 

Robinfon  Crufoe,  cad  aihore  on  a  defolate  ifiand,  dellitute 
of  h  uman  afiiftance,  and  of  mechanical  implements,  providing, 
neverthelefs,  for  his  fubfiffence,  for  felf-prefervation,  and  even 
procuring  for  himfelf  a  kind  of  competency.  In  thefe  cir¬ 
cumftances,  there  cannot  be  an  objeft  more  interelling  to 
perfons  of  every  age  ;  and  there  are  a  thoufand  ways  to  render 
it  agreeable  to  children.  Thus  have  we  realized  that  defert 
ifiand,  which  was  at  firft  made  ufe  of  only  by  way  of  com- 
parifon.  Such  a  fituation,  no  doubt,  is  very  different-from 
that  of  man  in  a  ftate  of  fociety.  Very  probably  this  will 
never  be  that  of  our  pupil ;  but  it  is  from  fuch  a  ftate  he  ought  to 
learn  to  eftimate  others.  The  moil  certain  method  for  him  to 
raife  himfelf  above  vulgar  prejudices,  and  to  form  his  judge¬ 
ment  on  the  adlual  relations  of  things,  is  to  take  on  himfelf  the 
character  of  fuch  a  folitary  adventurer,  and  to  judge  of  every 
thing  about  him,  as  a  roan  in  fuch  circumftances  would,  by 
its  real  utility.  This  romance,  beginning  with  his  fhipwreck 
on  the  ifiand,  and  ending  with  the  arrival  of  the  veffel  that 
brought  him  away,  would,  if  cleared  of  its  rubfciih,  afford  our 
pupil,  during  the  period  we  are  now  treating  of,  at  once  both 
inftruftion  and  amofement.  He  fhould  indeed  perfonate  the 
hero  of  the  tale,  and  be  entirely  taken  up  with  his  caftle,  his 
goats,  and  his  plantations  ;  he  fhould  make  himfelf  minutely 
acquainted,  not  from  books,  but  circumftances,  with  every 
thing  requifite  for  a  man  in  fuch  a  fituation. 

What  opportunities  of  inftrudlion  would  fuch  an  amufement 
afford  an  able  preceptor,  who  fhould  projetl  it  only  with  a 
view  to  that  end  ?  The  pupil,  eager  to  furnifh  a  magazine 
for  his  ifiand,  would  be  more  ready  to  learn  than  his  tutor  to 
teach  him.  He  would  be  folicitous  to  know  every  thing  that 
is  ufeful,  and  nothing  .elfe  :  you  would  in  fuch  a  cafe  have  no 
more  occafion  to  diretft,  but  only  to  reftrain  him.  Let  us 
haften,  therefore,  to  eftablifh  him,  in  this  imaginary  ifle,  fince 
to  this  he  confines  his  prefent  happinefs  ;  for  the  time  will  now 
foon  come,  in  which,  if  he  is  defirous  of  life,  it  is  not  to  live 
alone,  #nd  in  which  even  a  man  Friday ,  the  want  of  whom 
does  not  now  affedt  him,  would  not  be  long  fatisfadlory. 

The -practice  of  limple  manual  arts,  to  the  exercife  of  which 
the  -abilities  of  the  individual  are  equal,  leads  to  the  invention 
cf  the  arts  of  induftry,  the  exercife  of  which  requires  the  con¬ 
currence  of  many.  The  former  may  be  practifed  by  hermits 
and  favages,  but  the  latter  can  be  exercifed  only  in  a  ftate  of 
fociety,  and  render  that  ftate  neceffary.  While  man  is  fubjedt 
only  to  the  calls  of  phyiical  necefiity,  he  is  capable  of  fatisfying 
them  himfelf ;  but,  by  the  introdudfion  of  fuperfiuous  wants, 
the  joint  concern  and  diftribution  of  labour  become  indif- 
jpenfable :  for  though  a  man  by  his  own  labour,  when  alone, 


procures  only  fubfiftence  for  an  individual,  yet  an  hundred  me* 
working  in  concert,  will  eafily  procure,  in  the  fame  time, 
fubfiftence  for  double  the  number.  As  foon,  therefore,  as 
one  part  of  mankind  take  upon  themfelves  to  live  idio*  it  be¬ 
comes  neceffary  that  the  concurrent  labour  of  numbers  fhould 
fupply  the  place  of  thofe  who  live  without  work. 

Your  greateft  care  fhould  be  to  keep  from  your  pupil  the 
notions  of  thofe  focial  relations,  which  he  is  not  in  a  capacity 
to  comprehend;  but  when  the  connection  of  his  ideas  obliges 
you  to  fpeak  of  the  mutual  dependence  of  mankind,  inftead  of 
prefenting  him  at  firft  the  moral  fide  of  the  queftion,  divert  his 
attention  as  much  as  poflible  to  induftry  and  the  mechanic  arts, 
which  render  men  ufeful  to  one  another.  In  going  about  with 
him  to  the  werkfhops  of  various  artifans,  never  let  him  fee  any 
thing  performed  without  lending  a  hand  to  the  work,  nor 
come  out  of  the  fliop  without  perfedtly  understanding  the 
reafon  of  what  he  obferves  there.  To  this  end  you  fhould 
work  yourfelf,  and  in  every  thing  fet  him  an  example.  To 
make  him  a  mafter,  be  you  in  every  thing  the  apprentice  ; 
and  refledt  that  he  will  learn  more  by  one  hour  of  manual 
labour,  than  he  will  retain  from  a  whole  day’s  verbal  in- 
ftrudlions. 

The  different  arts  are  entitled  to  various  proportions  of 
public  efteem,  and  that  in  an  inverfe  ratio  to  their  real  ufe. 
This  efteem  is  direftly  as  their  inutility,  and  fo  it  politically 
ought  to  ‘be.  The  molt  ufeful  arts  are  thofe  which  are  the 
word  paid  for,  or  lead  rewarded  ;  becaufe  the  number  of 
workmen  is  proportioned  to  the  wants  of  the  whole  fociety, 
and  the'  labour  the  poor  mull  purchafe  mull  neceffarily  be  at  a 
low  price.  On  the  contrary,  thofe  important  artifans,  who, 
by  way  of  diftinftion,  are  termed  artiils,  and  are  employed 
only  in  the  fervice  of  the  rich  and  idle,  fet  an  arbitrary  price 
on  their  workmanfhip  ;  and  as  the  excellence  of  their  bauble* 
is  mere  matter  of  opinion,  their  high  price  conftitutes  great 
part  of  their  merit,  and  they  are  etteemed  in  proportion  to 
what  they  coft.  The  value  thus  fet  upon  them  is  not  on  ac¬ 
count  of  any  ufe  they  are  of  to  the  rich,  but  becaufe  they  are 
too  coftly  to  be  purchafed  by  the  poor.  Nolo  habere  bono  nifi 
quibus  populus  inviderit. 

What  will  become  of  your  pupils,  if  you  permit  them  to 
adopt  this  ridiculous  prejudice,  if  you  encourage  it  yourfelf, 
or  fee  them,  for  example,  enter  with  more  refpedl  the  fhop  of 
a  jeweller  than  that  of  a  lockfmith  ?  What  a  judgement  will 
they  form  of  the  real  merit  of  the  arts,  and  the  intrinfic  value 
of  tilings,  when  they  fee  whim  and  caprice  univerfally  oppofed 
to  real  utility,  and  find  the  more  a  thing  cofts,  the  Itfs  it  is 
worth  ?  If  ever  fuch  ideas  as  thefe  take  root  in  their  minds, 
you  may  as  well  give  up  at  once  the  remaining  part  of  their 
education  ;  they  will,  in  fpite  of  all  you  can  do,  be  educated 
like  the  reft  of  the  world,  and  you  will  have  taken,  for  four¬ 
teen  years  paft,  all  your  trouble  for  nothing. 

Your  pupil  will  fee  things  in  a  very  different  light,  while  he 
is  employed  in  furnifhing  his  ifiand.  Robinfon  Crufoe  would 
have  fet  a  greater  value  on  the  flock  in  trade  of  a  petty  iron¬ 
monger,  than  on  that  of  the  moft  magnificent  and  belt  fur- 
niihed  toyfhop  in  Europe.  The  firft  had  appeared  to  him  a 
refpettable  perfonage,  while  the  owner  of  the  latter  had  been 
defpifed  as  frivolous  and  contemptible. 

It  is  probable,  fome  fagacious  member  of  fociety  will  make 
the  following  objedlion.  “.My  fon,”  he  will  fay,  “  is  formed 
to  live  in  the  world ;  not  to  refide  among  a  fet  of  philofophers, 
but  to  herd  with  fools  :  it  is  proper,  therefore,  he  fhould  be 
acquainted  with  thofe  follies  that  influence  their  cqndudl. 
The  knowledge  of  things,  as  they  are,  may  be  ufeful  ;  but 
that  of  njen  and  opinions  is  much  more  fo  ;  for,  in  fociety, 
the  knowledge  of  mankind  is  the  beft  means  to  make  the  moft 
of  them,  and  he  is  the  vvifell  man  who  acquires  the  moft,  and 
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*»*ke*  th?  bed  ufe  of  it.  To  wliat  purpofe,  then,  is  it  to 
give  children  the  ideas  of  an  imaginary  order  of  things  dire&ly 
contrary  to  that  which  cuftom  has  eftabliftied,  and  by  which 
they  mull;  regulate  their  behaviour  ?  Read  them,  firft,  le&ures 
to  make  themfelves  wife,  and  then  you  may  take  what  method 
you  will  to  inftruCt  them  in  what  refpeCt  others  are  fools.” 

Such  are  the  fpecious  maxims,  on  which  is  founded  the 
falfe  prudence  of  parents,  who  endeavour  to  make  their  chil¬ 
dren  Haves  to  thofe  prejudices  in  which  they  themfelves  are 
educated.  How  many  things  are  necelfary  to  be  known, 
previous  to  the  ftudy  of  mankind  !  This  is  the  latt  and  mod 
arduous  talk  of  the  philofopher,  and  you  would  have  it  be  the 
firft  of  a  child.  Before  you  inftruCt  him  in  the  knowledge  of 
your  own  fentiments,  you  Ihould  begin,  by  teaching  him  to 
form  fome  eftimate  of  their  truth  and  propriety.  Our 
opinions  are  imparted  to  children  as  reafons  ;  is  this  the  way 
to  teach  them  the  folly  of  them  ?  In  order  to  attain  wifdom, 
it  is  necelfary  to  be  able  to  difeern  what  is  not  fo.  How  Ihall 
your  child  know  how  to  ftudy  mankind,  if  he  is  incapable  to 
judge  of  their  fentiments,  or  to  deteCt  their  errors  ?  It  is  a 
misfortune  for  him  to  know  their  opinions,  while  he  is  ignorant 
whether  they  be  true  or  falfe.  Teach  him  firft,  therefore, 
what  things  are  in  themfelves ;  and  you  may  afterwards  in¬ 
ftruCt  him  at  leifure,  what  are  the  general  fentiments  of  man¬ 
kind.  Thus  will  he  be  enabled  to  judge  of  our  opinions  by 
the  criterion  of  truth,  and  foar  above  the  miftaken  notions  of 
the  vulgar.  To  adopt  prejudices  is  not  to  know  them  as  fuch, 
nor  are  the  multitude  governed  by  thofe  who  are  like  them¬ 
felves.  If  you  begin  by  making  your  pupil  acquainted  with 
the  opinions  of  the  world,  before  you  have  taught  him  how  to 
judge  of  them,  you  may  allure  yourfelf,  fay  what  you  will, 
they  will  become  his,  and  you  will  never  after  be  able  to  eradi¬ 
cate  them.  We  conclude  this  fubjeCt,  therefore,  by  laying  down 
as  a  maxim,  that  to  render  a  youth  fenfible  and  judicious,  we 
ought  to  form  his  opinion  of  things,  and  not  to  dictate  ours. 

Sect.  XXXV.  Of  Commerce  and  the  Arts. 

Nothing  has  hitherto  been  faid  to  our  pupil  about  man- 
kind :  his  connections  with,  and  relations  to,  his  fellow- 
creatures  are  not  as  yet  ftriking  and  confpicuous  enough  to 
enable  him  to  judge  of  others  by  himfelf.  He  lias  no  ideas  of 
human  nature  but  what  centre  in  his  own  perfon,  and  even  his 
felf-knowledge  is  but  very  confined.  If  his  ideas,  however, 
are  contracted,  at  leaft  they  are  juft.  He  knows  not  the  re¬ 
lative  fituation  of  others,  but  he  is  fenfible  of  his  own,  and 
keeps  his  place.  Inftead  of  rellraining  him  by  foetal  ties ,  the 
force  of  which  he  could  not  comprehend,  we  have  bound  him 
by  the  obvious  chain  of  necejfty.  He  is  as  yet  little  better 
than  a  mere  phyfical  being ;  let  us  continue  to  treat  him  as 
fuch. 

He  forms  his  judgement,  and  eftimates  the  value  of  the 
works  both  of  nature  and  art,  by  their  relation  to  his  own 
convenience,  fecurity,  and  prefervation.  Hence,  he  looks 
upon  iron  as  a  more  precious  metal  than  gold,  and  glafs  to  be 
more  valuable  than  diamonds.  For  the  fame  reafon  he  hath 
more  refpeCt  for  a  fhoemaker,  or  a  mafon,  than  for  all  the 
celebrated  jewellers  in  Europe.  A  paltry-cook  is,  in  his 
opinion,  a  perfon  of  Angular  importance,  and  the  whole  aca¬ 
demy  of  fciences  of  lefs  confequence  than  the  refpeCtable  per- 
fonage  of  the  meaneft  confectioner.  Goldftpiths,  engravers, 
and  gilders,  are,  with  him,  idle  infignificant  people,  who 
amufc  themfelves  in  employments  frivolous  and  ufelefs ;  nay, 
he  does  not  hold  even  a  watchmaker  in  very  high  eftimation. 
Happy  in  the  enjoyment  of  hi.«  native  liberty,  he  profits  by 
time  without  knowing  its  value.  That  tranquillity,  which, 
undifturbed  by  the  violence  of  paffion,  makes  its  fucceflion 
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equal,  ferves  him  inftead  of  a  machine  to  meafure  the  quantity 
elapfed.  In  fuppofinghis  pocket  to  be  furnifhed  with  a  watch, 
as  in  fuppofing  him  to  cry,  M.  Rouft'eau  only  made  ufe  on 
that  occafion  of  an  Emilias  vulgarly  educated ,  for  the  fake  of 
illuftration. 

There  is  another  order  of  diftinCtion,  not  lefs  natural,  and 
{till  more  judicious,  according  to  which  the  arts  may  be 
ranked  agreeable  to  their  order  in  that  neceffary  chain  which 
connects  them  together  ;  placing  the  moft  independent  in  the 
firft  clafs,  and  thofe  which  depend  on  the  greateft  number  of 
others,  in  the  laft.  This  method  of  arrangement,  which  may 
furnilh  impoitant  confiderations  in  the  order  of  fociety  in 
general,  is  fimilar  to  the  former,  in  that  it  is  eqqally  fubjeCt 
to  be  perverted  by  the  prepoflefiions  and  caprices  of  mankind. 
Hence  it  is,  that  all  manufactured  fubftances  are  firft  labori- 
oufly  operated  on  by  workmen  below  conftderation,  and  almoft 
without  pay  ;  that  the  more  hands  they  pafs  through,  the 
more  expenftve  becomes  the  labour,  and  the  more  creditable 
the  profefiion  of  each  fucceflive  artifan.  We  {hall  not  here 
enquire  whether  it  be  true,  that  induftry  is  more  exerted  in  the 
elegant  arts,  than  in  thofe  which  give  the  firft  form  to  the 
maffive  fubftance,  and  fit  it  for  common  ufes  :  but  in  all  cafes, 
thofe  arts  which  are  the  moft  general  and  indifpenfable,  are 
inconteftably  thofe  which  deferve  to  be  held  in  the  greateft 
efteem  ;  and  fuch  as  require  the  leaft  affiitance  from  others, 
deferve  ftill  lefs  to  be  degraded  lowed  of  all,  when  they  are 
at  the  fame  time  the  moft  free  and  independent.  Thefe  rules 
form  the  true  criterion  whereby  to  judge  of  the  merit,  and 
eftimate  the  value,  of  arts  and  induftry.  All  other  are  arbitrary 
and  capricious.  The  firft  and  moft  refpeCtable  of  all  arts  and 
profefiions  is  that  of  agriculture  :  next  to  the  huibandman 
ranks  the  fmith;  to  the  fmith  fucceeds  the  carpenter,  and  fo 
on.  A  child,  who  Ihould  not  have  acquired  a  misjudging 
partiality  from  vulgar  prejudices ,  would  rank  them  precifely  in 
the  fame  order.  How  many  important  reflections  on  this 
fubjeCt  may  not  our  pupil  deduce  from  Robinfon  Crufoe  ! 
What  will  he  think  in  feeing  the  arts  carried  to  perfection,  by 
being  divided  and  fubdivided  into  fuch  a  number  of  branches, 
and  by  the  invention  of  fuch  an  infinite  variety  of  implements 
to  work  with  ?  Will  he  not  call  their  ingenuity  ridiculous, 
and  think  they  are  afraid  their  arms  and  fingers  are  not  fit  for 
ufe,  that  they  have  contrived  fo  many  expedients  to  work 
without  them  ?  To  exercife  one  trade,  they  muft  be  furnifhed 
with  tools  by  a  thoufand  others.  The  artifans  of  a  whole 
town  muft  be  employed  to  fet  anyone  of  them  to  work:  for 
our  parts,  we  make  ufe  of  tools  that  we  carry  about  us. 

Confine  not  your  obfervation  here,  reader,  to  the  corporeal 
exercife  and  manual  dexterity  of  our  pupil ;  but  confider  the 
proper  methods  we  take  to  gratify  his  childiflr  curiofity  ;  re¬ 
mark  the  effefts  of  his  good  fenfe,  his  genius  for  invention,  his 
forefight,  and  other  intellectual  abilities.  In  whatever  he  fees, 
or  is  employed  in,  he  wants  to  know  the  reafon  of  every  tiling  ; 
tracing  back  one  inftrument  from  another,  till  he  arrive  at  the 
firft  and  moft  fimple.  He  takes  nothing  upon  fiippoiition  or 
on  truft  ;  but  refufes  even  to  learn  any  thing  that  requires  a 
previous  knowledge  of  which  he  is  not  pofl'dfed.  If  lie  fees, 
for  inftance,  a  file,  or  a  fpring,  he  immediately  recurs  to  the 
method  of  working  up  the  materials  from  the  ore.  If  he  fees 
the  fides  of  a  chcft  fitted  together,  he  muft  know  the  methods 
of  felling  the  timber  and  fawing  it  into  planks.  If  he  be  him. 
felf  at  work,  he  never  fails  to  refleCt  on  every  new  tool  he  makes 
ufe  of,  and  to  confider  how  he  might  have  conllruCted  fuch  an 
implement,  or  have  made  fliift  without  it. 

There  is  an  error,  however,  difficult  to  avoid,  in  employing 
your  pupil  in  thefe  mechanical  operations ;  and  that  is,  you  will 
always  fuppofe  him  to  have  a  tafle  for  thofe  you  are  fopd  of 
yourfelf :  hut  you  muft  beware,  that  while  you  are  feeking 
3  F 
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your  own  amufement,  you  do  not  fatigue  and  difguft  your 
pupil,  who  perhaps  will  not  let  you  perceive  it.  Your  little 
artilan  fhould  find  in  himfelf  every  thing  needful  to  direct  him 
in  thofe  defigns.  You  fhould  obferve  him,  and  watch  his 
motions  continually,  without  his  knowing  it  ;  you  fhould  an¬ 
ticipate  his  thoughts,  and  prevent  thofe  which  are  improper ; 
in  (hort,  you  fhould  keep  him  fo  employed,  that  he  fhould  not 
only  be  ienfible  of  the  ufe  of  his  own  talents,  but  that  he 
fhould  take  delight  in  his  employment,  from  a  like  fenfe  of  its 
utility. 

The  intercourfe  of  the  arts  confifis  in  the  reciprocal  ex¬ 
change  of  induftry,  that  of  commerce  in  the  exchange  of  com¬ 
modities,  and  that  of  money  in  the  exchange  of  bills  andcafh  : 
all  thefe  are  intimately  conne&ed  with  each  other,  and  we 
have  already  acquired  ideas  of  the  principles  on  which  they  are 
founded,  from  our  difnute  with  Robert  the  gardener.  At 
prefent  we  have  nothing  more  to  do  than  to  generalize  thofe 
ideas,  and  to  extend  them  to  a  variety  of  examples,  in  order  to 
give  our  pupil  a  jufl  notion  of  the  nature  of  commercial  con¬ 
nections  ;  which  may  be  exemplified  by  the  natural  hiftory  of 
the  produce  peculiar  to  different  climates,  by  enumerating  the 
arts  and  fciences  which  relate  to  navigation,  and  reprefenting 
the  various  obftacles  that  are  furmounted  in  tranfporting  com¬ 
modities  from  one  country  to  another.  No  fociety  can  exift 
without  making  ufe  of  the  expedients  of  exchange,  nor  can  any 
exchange  be  carried  on  without  fome  common  ftandard  :  this 
alfo  muff  be  formed  on  fome  principle  of  equality.  Hence 
every  fociety  has,  for  its  firft  law,  fome  conventional  equality, 
both  of  perfons  and  of  property. 

The  conventional  equality  between  perfons,  is  very  different 
from  the  natural,  and  therefore  requires  the  protection  of  go¬ 
vernment  and  laws.  The  political  knowledge  of  a  child  fhould 
be  very  clear  and  confined :  he  ought  to  have  no  other  idea  of 
government  in  general  than  what  relates  to  the  notion  con¬ 
cerning  the  right  of  property  which  he  hath  already  imbibed. 
The  conventional  equality  between  articles  of  property  gave 
rife  to  the  invention  of  money  which  ferves  as  the  means 
of  comparing  the  value  of  the  different  fpecies  of  fuch  articles ; 
and  in  this  fenfe  money  may  be  denominated  the  real  bond  of 
fociety.  Every  thing,  however,  may  be  converted  into  money. 
Formerly  cattle  were  made  ufe  of  as  fuch  ;  fo  at  prefent,  in 
fome  countries,  are  fhells,  teeth,-  &c.  The  money  of  Sparta 
was  iron,  and  that  of  Sweden  has  been  of  leather,  as  ours  is 
now  of  gold  and  filver. 

Metals,  as  the  mod  eafily  tranfported,  are  generally  made 
choice  of  to  form  this  mean  term  in  our  ufual  courfe  of  ex¬ 
change.  To  facilitate  this  end,  by  fparing  the  trouble  of  re¬ 
curring  to  weights  or  meafures,  they  are  converted  into  regular 
coin.  For  the  llamp  imprinted  thereon  is  no  more  than  an 
atteftation,  that  the  piece  fo  marked  is  of  fuch  a  certain 
weight ;  the  fovereign  only  having  a  right  to  coin  money,  fo 
long  as  he  is  poffeffed  of  a  right  to  require  his  atteftation  to  pafs 
unqueftioned  through  a  whole  people,  or  fo  long  as  he  referves 
to  himfelf  fuch  exclufive  privilege. 

The  ufe  of  this  invention,  thus  explained,  will  be  readily 
perceived  by  a  child  of  the  dulleft  apprehenfion.  It  is,  indeed, 
difficult  to  make  a  direct  comparifon  between  commodities  of 
different  kinds  ;  as  for  example,  between  cloth  and  grain  :•  but 
when  a  ftandard  common  to  both,  fuch  as  money,  is  eftablilhed, 
it  is  eafy  for  the  manufacturer  and  hulbandman  to  apply  the 
value  of  their  refpeCtive  articles  thereto,  and  to  judge  what 
quantity  of  each  is  equivalent  to  the  other.  For  if  fo  many 
yards  of  broad  cloth  be  worth  a  certain  fum  of  money,  and  fo 
many  bufhels  of  wheat  be  worth  the  like  fum,  the  draper,  in 
taking  the  wheat  for  his  cloth,  makes  a  fair  and  equitable  ex¬ 
change.  Thus  it  is,  that,  through  the  medium  of  money,  the 


produce  and  manufactures  of  different  kinds  afid  countries  may 
be  eftimated  and  compared  with  each  other. 

Go  no  farther  than  this,  nor  enter  into  any  difquifitiort 
concerning  the  moral  effeCts  of  this  inftitution.  It  is  of  con- 
fequence,  in  every  cafe,  to  bring  your  pupil  acquainted  with 
the  nature  and  end  of  every  cuftom  before  you  point  out  its 
abufe.  If  you  attempt  to  explain  to  children  in  what  manner 
figns  are  fubftituted  for  things,  that  money  hath  been  pro¬ 
ductive  of  the  numerous  chimeras  of  prejudice  and  caprice,  and 
that  countries  abounding  in  filver  and  gold  muft  be  proportion- 
ably  deftitute  of  real  wealth ;  in  doing  this,  you  abfurdly 
treat  them,  not  only  as  if  they  were  profeffed  philofophers, 
but  alfo  as  men  of  experience  ;  and  attempt  to  give  them  ex 
ceptions  of  what  even  few  philofophers  have  clearly  under- 
ftood. 

To  what  a  variety  of  interefting  fubjeCts  may  we  not,  by 
thefe  means,  direCt  the  curiofity  of  our  pupil,  without  ever 
quitting  thofe  real  and  fenfible  relations,  which  are  contained 
within  the  fphere  of  his  knowledge,  or  exciting  in  his  mind  one 
idea  ley  ond  the  reach  of  his  capacity!  A  judicious  preceptor 
will  not  dwell,  with  heavy  prolixity,  on  frivolous  fubjeCts* 
but  be  conftantly  preparing  his  pupil  for  the  knowledge  of 
thofe  important  relations,  which  will  one  day  be  neceffary  for 
him,  in  order  to  his  forming  a  right  judgement  of  the  good  or 
evil  cuftoms  of  fociety.  He  will  endeavour  to  adapt  his  con- 
verfation  and  amufements  to  the  turn  of  mind  he  has  given 
him.  A  queftion  that  would  fcarce  excite  the  attention  of 
another  child,  will  perplex  our  pupil  for  fix  months  together 

Rouffeau  illuftrates  this  in  the  following  happy  manner. 
“  I  take  an  opportunity,”  fays  he,  “  to  carry  him  to  dinner 
at  the  houfe  of  fome  opulent  family  ;  where,  when  we  arrive,- 
we  find  great  preparations  making  for  an  elegant  entertain¬ 
ment,  much  company,  a  number  of  fervants,  a  variety  of 
dilhes,  and  a  fuperb  fide-board  of  plate.  There  is  fomething 
intoxicating,  to  thofe  who  are  unaccuftomed  to  it,  in 
this  appearance  of  fplendour  and  feftivity.  I  forefee  the 
effeCt  it  will  have  on  my  pupil ;  and,  therefore,  in  the  midft 
of  the  hurry  and  clamour  that  prevail  round  the  table,  I 
whifper  in  his  ear,  and  afk  him,  how  many  hands  he  thinks 
were  employed  in  furnilhing  the  entertainment  before  us? 
What  a  crowd  of  ideas  will  thofe  few  words  bring  throng¬ 
ing  into  his  mind!  In  an  inftant  his  delirium  vanifhes.  He 
mules,  refleCfs,  begins  -to  calculate,  and  puzzles  himfelf  with 
thinking.  While  grave  philofophers,  infpired  by  the  wine,  or 
perhaps  by  the  charms  of  the  ladies,  degrade  themfelves  by 
talking  idly,  and,  in  the  gaiety  of  their  hearts,  behave  like 
children,  Emilius  fits  philofophiffng  by  himfelf  at  one  corner 
of  the  table  ;  he  applies  to  me  with  an  interrogation,  which  I 
refufe  to  anfwer,  deferring  it  to  another  opportunity.  At  this 
he  grows  uneafy,  he  cannot  eat  a  morfel,  nor  drink  a  drop 
more,  but  burns  with  impatience  to  get  away  from  table,  in 
order  to  conveife  with  me  more  freely.  What  an  objeCt  this 
for  his  curiofity  to  work  upon  !  What  a  text,  pregnant  with 
inftrinftion !  With  a  found  judgement,  unbiaffed  by  pre- 
poffeffion  and  untainted  with  prejudice,  what  ideas  muft  he 
form  of  luxury,  when  he  comes  to  find  that  all  the  countries  in 
the  world  have  been  laid  under  contribution,  that  twenty 
millions  of  hands  have  been  for  a  long  time  employed,  that 
thoufands  of  men,  perhaps,  have  loft  their  lives,.:  and  all  this 
to  prefent  him,  in  fuch  public  pomp  at  noon,  what  he  may 
privately  difburthen,  himfelf  of  before  night. 

“  Be  very  attentive  to  thofe  conclufions  which  the  heart  of 
a  child  will  deduce  in  fecret  from  all  his  obfervations.  If  you 
have  taken  lefs  pains  with  yours  than  have  been  prefcribed,  he 
may  be  tempted,  in  fuch  a  cafe  as  the  above,  to  give  his  re- 
fleCtions  quite  a  different  turn,  and  look  upon  hsmfelf  as  a 
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perfon  of  very  great  importance  in  the  world,  in  feeing  fo 
much  pains  taken  to  provide  for  his  dinner.  If  you  forefee 
tin’s  fentiment,  you  may  eafily  prevent  it,  or  at  leaft  prefently 
efface  the  impreffion  it  makes  on  him.  Being  as  yet  ignorant 
of  the  means  of  appropriating  any  thing  to  himfelf,  except  by 
aXual  poffefiion  and  enjoyment,  he  cannot  judge  of  their  con¬ 
venience  or  inconvenience  to  him,  but  by  the  pleafure  they 
afford  him.  Now  the  fimple  comparifon, between  fuch  a  fplendid 
and  formal  repaft,  and  a  plain  and  homely  dinner  provided  by 
his  own  labour,  and  feafoned  by  appetite,  liberty,  and  eafe, 
is  fufficient  to  make  him  fenfible  that  all  that  magnificent  ap¬ 
pearance  of  feftivity  had  been  of  no  real  ufe,and  that, his  hunger 
being  as  fully  fatisfied  at  the  table  of  the  peafant  as  at  that  of  a 
lord,  he  enjoys  nothing  at  the  one  more  than  the  other,  which 
he  can  truly  call  his  own. 

“  Lee  us  imagine  what  a  polite  governor  would  fay  to  a  child 
fin  fuch  an  occafion.  Recoiled!  the  circumftances,  he  would 
fay,  of  each  repaft,  and  determine  within  yourfelf  which 
afforded  you  the  greateft  pleafure.  At  which  have  you  de- 
monftrated  the  greateft  expreflions  of  joy  ?  At  which  have 
you  (hewn  the  keeneft  appetite,  drunk  the  mod  cheerfully, 
and  laughed  the  moft  heartily  ?  Which  lafted  the  longeft 
without  making  you  weary,  or  kept  you  longeft  from  being 
again  hungry?  Yet,  fee  the  difference:  this  brown  bread, 
which  you  relifh  fo  well,  comes  from  the  corn,  fown  and  reaped 
by  the  peafant ;  this  pure  wine,  fo  refrefhing  and  wholefome, 
is  produced  from  his  own  vine  ;  his  table-cloth  is  made  of  his 
own  flax,  fpun  in  the  winter  by  his  wife  and  children  :  no  other 
hands  than  thofe  of  the  family  have  been  employed  in  providing 
for  his  table  ;  the  neareft  mill  and  the  next  market-town  are  to 
him  the  extremities  of  his  univerfe.  What  then  have  you 
really  enjoyed  of  all  that  profufion,  with  which  the  moft  dif- 
tant  parts  of  the  earth,  and  the  complicated  induftry  of  man, 
fo  fplendidly  furnifh  the  table  at  which  you  lately  dined  ?  If 
that  fplendour  did  not  add  to  the  fatisfaXion  of  your  repaft, 
what  did  you  gain  by  that  fuperfluity  ?  What  did  you  find 
there  made  for  you  ?  Had  you  even  been  the  mafter  of  the 
houfe,  might  he  add,  the  magnificence  would  be  ftill  lefs, 
with  any  propriety,  to  be  called  yours  :  for  your  folicitude 
to  difplay  to  others  the  wealth  and  plenty  you  enjoyed, 
would  abfolutely  deprive  you  of  fuch  enjoyment :  you  only 
would  have  all  the  trouble,  and  your  guefts  the  pleafure. 

“  This  difeourfe  may  be  very  fine,  but  it  would  be  of  no  ufe 
to  our  pupil ;  being  above  his  comprehenfion,  and,  moreover, 
to  diXate  his  reflexions  is  not  our  cuftom.  Speak  to  him, 
therefore,  in  a  more  fimple  manner.  Having  made  both  the 
above  experiments,  fay  to  him  fome  fine  morning,  Where 
fhall  we  dine  to-day  ?  round  that  mountain  of  plate  which  co¬ 
vered  three-fourths  of  the  table,  and  the  deffert  of  artificial 
flowers  and  looking-glafs  ?  among  thofe  women  with  their 
great  hoop-petticoats,  who  treated  you  like  a  puppet,  and 
wanted  to  make  you  talk  what  you  did  not  under  (land  ?  or 
(hall  we  rather  go  to  the  village  two  leagues  off,  where  the 
good  people  received  us  fo  joyfully,  and  gave  us  fuch  excellent 
cream  ?  Emilius  will  not  hefitate  a  moment  to  determine  -r 
for  he  is  neither  given  to  babbling,  nor  puffed  up  by  vanity  ; 
befidcs  this,  he  hates  reftraint,  and  has  no  relifh  for  high- 
feafoned  ragouts;  but  he  is  always  ready  to  run  about  the 
fields,  and  h>ves  fine  fruit,  frefh  vegetables,  good  cream,  and 
good  people.  There  is  no  doubt,  but  the  refleXion  you  want 
to  inculcate,  will  fugged:  itfelf,  during  your  excurfion,  and 
that  our  pupil  will  obferve,  that  the  people  who  furnifh  out 
fuch  grand  entertainments  throw  away  their  labour,  or  that 
they  are  quite  ignorant  of  our  enjoyments.” 

The  examples  here  introduced  by  way  of  illuftration,  though 
proper  for  one  fubjeX,  may  be  improper  for  a  thoufand  others. 
If  the  reader  enters  into  the  fpirit  of  them,  however,  he  will 


fee  they  may  be  varied  as  occafion  requires ;  their  application 
depending  on  the  genius  and  difpofition  of  the  pupil ;  a  know¬ 
ledge  of  which  is  acquired  by  the  opportunities  given  them  to 
difplay  themfelves.  It  cannot  be  expeXed,  that,  in  the  fpace 
of  three  or  four  years,  we  fhould  give  a  child,  even  of  the 
moft  happy  turn  and  difpofition,  fuch  an  idea  of  the  arts  and 
fciences  as  is  fufficient  to  enable  him  to  ftudy  them  without 
farther  affiftance.  In  thus  bringing  him  acquainted,  however, 
with  the  various  objeXs  requifite  for  him  to  know,  we  put  him 
in  a  fituation  to  difplay  his  genius  and  tsft:  by  degrees,  to 
make  the  firft  advances  to  their  proper  objeXs,  and  to  indicate 
the  route  which  mud  be  taken  to  fecond  the  defigns  of 
nature. 

Another  advantage  arifing  from  our  thus  giving  him  a  juft, 
but  limited,  feries  of  ideas,  is  that  of  fhewing  him  their  proper 
relations  and  connexion,  of  placing  every  thing  in  a  due  order 
in  his  eftimation,  and  of  preventing  the  rife  of  thofe  prepof- 
feffions  which  moft  men  entertain,  in  favour  of  the  talents  they 
cultivate,  and  to  the  prejudice  of  fuch  as  they  have  negleXed. 
He  who  perceives  the  order  of  the  whole,  fees  the  due  place 
of  every  part,  and,  though  a  man,  who  knows  only  a  part,  if 
intimately  acquainted  with  it,  may  be  ftyled  a  man  of  know¬ 
ledge,  the  other  only  is  the  man  of  judgement  ;  and  it  is  to  be 
remembered  that  the  great  objeX  in  view,  in  our  method  of 
education,  is  judgement,  and  not  fcience.  But  however  this  be, 
our  method  is  independent  of  the  examples  made  ufe  of  to 
illuftrate  it.  It  is  founded  on  the  progrefs  of  the  human  faculties 
at  different  periodsT  and  on  the  choice  of  thofe  proper  objects  on 
which  fuch  faculties  fhould  be  employed.  It  will  be  very  eafy, 
perhaps,  to  find  another  method  which  will  promife  better  t 
but,  if  it  be  lefs  adapted  to  our  fpecies,  age,  and  fex,  it  will- 
not,  probably,  be  attended  with  the  fame  fuccefs. 

Sect.  XXXVI.  Of  the  facial  Relations. 

In  the  commencement  of  this  fecond  period  of  childhood, 
we  took  the  advantage  of  our  abilities  exceeding  our  wants,  to 
extend  our  views  beyond  our  own  perl'ons  :  we  foared  into  the 
expanfe  of  the  heavens,  took  meafure  of  the  earth,  deduced 
the  laws  of  nature  ;  in  a  word,  we  have  explored  our  whole 
ifland :  let  us  now,  therefore,  return  home  to  our  immediate 
habitation  ;  happy  to  find  at  our  entrance,  that  no  enemy  hath 
taken  poffefiion,  or  threatens  to  wreli  it  from  us  by  force  ! 

What  remains  for  us  to  do  after  obferving  every  thing  that 
furrounds  us  ? — To  make  ufe  of  every  thing  we  can  appropri¬ 
ate,  and  to  employ  our  curiofity  to  our  advantage.  Hitherto 
we  have  made  a  provifion  of  tools  and  implements  of  every  kind, 
without  knowing  to  what  ufes  we  (hall  have  occafion  to  put 
them.  Perhaps,  ufelefs  to  ourfelves,  they  might  yet  be  of 
fervice  to  others ;  and  perhaps  we,  in  our  turn,  may  have  need 
of  theirs.  Hence  we  flrould  all  find  our  account  in  making  an 
exchange.  In  order  to  do  this,  however,  it  is  ncceffary  to 
learn  our  reciprocal  wants  ;  every  one  fhould  know  what  the 
other  poffeffes  that  might  be  of  ufe  to  himfelf,  and  what  he 
might  be  willing  to  accept  in  return.  Let  us  fuppofe,  for  in* 
fiance,  ten  men,  each  of  whom  ftands  in  need  of  ten  different 
things.  If  they  go  about  feparately  to  fupply  their  wants,  each 
muft  apply  himfelf  to  ten  different  kinds  of  occupation  ;  but,, 
on  account  of  their  different  turn  and  genius,  fome  will  fucceed 
better  at  one  occupation,  and  others  at  another :  thus,  though 
colleXively  they  might  fucceed  equally  in  all  ;  yet,  each  at¬ 
tempting  it  feparately,  they  are  every  one  but  ill  ferved.  Let 
us  form  a  little  fociety,  therefore,  of  tbefe  ten  individuals,  and 
let  each  apply  himfelf  folely  to  that  kind  of  occupation  at*' 
which  he  is  moft  expert ;  by  this-expedient  each -will  profit  as 
much  by  the  talents  of  the  reft  as  if  he  had  poffefied  them  all— 
By  continued  application,  alfo,  to  one  kind  of  employment, 
they  would.  alL  acquire  additional  dexterity,  and  thus  woukl 
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ot  only  be  completely  provided  for  themfelves,  but  foon  ac¬ 
quire  a  fuperfiuity  for  the  ufe  of  others.  This  is  the  apparent 
principle  on  which  are  founded  our  various  mechanical  and 
other  inftitutions. 

On  this  principle,  a  man  who  fliould  be  ddirous  to  conlider 
himfelf  as  a  folitary  and  independent  being,  could  not  fail  of 
being  miferable.  It  would  be  even  impoffible  for  him  to  fubfift  ; 
for,  finding  the  earth  already  occupied  and  divided  into  meum 
and  tuum,  and  having  no  implements  or  property,  by  what 
means  would  he  provide  himfelf  with  the  neceffaries  of  life  ?  In 
departing  ourfelves  from  a  ftate  of  nature,  we  oblige  all  our 
fellow-creatures  to  do  the  like  ;  no  one  can  remain  therein,  in 
fpite  of  the  reft  ;  and  it  would  be  to  aft  mod  prepofteroufly 
againft  nature  to  be  obftinately  tenacious  of  a  fituation,  in  which 
it  is  impoffible  we  ffiould  exift  :  for  the  firft  law  of  nature  is 
that  of  felf-prefervation.  Thus  may  we  form,  by  degrees,  in 
the  mind  of  a  child,,  ideas  of  focial  relations,  even  before  he 
becomes  an  aftive  member  of  fociety.  Our  pupil  fees  already, 
that,  to  acquire  implements  for  his  own  ufe,  he  muft  poffefs 
fome  for  the  ufe  of  others,  which  he  may  exchange  for  thofe 
he  hands  in  need  of.  Thus  we  lead  him  eafily  to  perceive  the 
neceffity  of  this  commercial  intercourfe,  and  prepare  him,  when 
occafion  offers,  to  turn  it  to  his. advantage. 

Sir,  I  mujt  live,  was  the  faying  of  a  wretched  libeller  to  a 
mini iter  of  ftate,  who  reproached  him  with  the  infamy  of  his 
profeffion.  I  cannot  fee  the  necefftty  of  it,  replied  the  minifter 
very  cokily.  This  reply,  excellent  as  it  was  from  a  fecretary  of 
ftate,  had  been  unjuft  and  inhuman  from  any  other  perfon. 
Every  man  mull  live.  This  argument,  which  every  one  thinks 
more  or  lefs  cogent,  in  proportion  to  his  humanity,  appears  to 
be  unanfwerable,  with  refpeft  to  the  perfon  who  urges  it.  Of 
all  natural  antipathies,  our  averfion  to  die  is  the  ftrongeft  : 
it  follows,  therefore,  that  neceffity  has  no  law,  and  that  nature 
authorifes  a  man  who  hath  no  other  poffible  means  of  living,  to 
take  any  ftep  for  his  prefervation.  The  principles  on  which  a 
virtuous  man  acquires  a  contempt  for  life,  and  learns  to  facrifice 
his  exiilence  to  his  duty,  are  very  different  from  this  primitive 
Simplicity.  Happy  people,  among  whom  goodnefs  requires  no 
felf-denial,  and  men  may  be  juft  without  virtue  !  If  there  be  fo 
miferable  a  ftate  in  the  world,  as  that  wherein  men  cannot  fub¬ 
fift  without  injuftice,  and  v/hofe  citizens  muft  of  neceffity  be 
knaves,  it  is  not  their  criminals  who  ought  to  be  hanged,  but 
thofe  who  made  them  fuch. 

As  foon  as  our  pupil  knows  what  life  is,  our  firft  care  ffiould 
be  to  teach  him  to  preferve  it.  Hitherto  we  have  made  no 
diftinftion  of  lituation,  rank,  or  fortune,  nor  fhall  we  diftin- 
guifh  them  otherwife  in  the  fequel  ;  for  man  is  the  fame  in 
every  rank  and  fituation.  The  rich  have  no  better  appetites 
than  the  poor,  nor  quicker  digeftion  :  the  mafter  has  not  longer 
arms  or  ftronger  than  his  fervant :  a  great  man  is  no  taller  than 
the  meaneft  artifan  :  in  a  word,  our  natural  wants  being  the 
fame  in  every  fituation  of  life,  the  means  of  providing  for  them 
ought  to  be  in  all  the  fame.  Adapt  the  education  of  a  man  to 
his  perfonal,  and  not  accidental  abilities.  Do  not  you  fee, 
that,  by  bringing  him  up  only  to  fill  one  ftation  in  life,  you 
make  him  unfit  for  every  other  ?  and  that  mere  accident  may 
render  all  the  pains  you  have  taken  ufelefs,  or  deftruftive  to 
him  ?  Is  there  a  more  ridiculous  being  on  earth  than  a  lord  be¬ 
come  a  beggar,  and  retaining  in  his  mifery  the  prejudices  at¬ 
tached  to  his  birth  ?  What  is  more  vile  and  contemptible  than 
a  rich  man  become  poor,  fenfible  of- the  difgrace  of  poverty, 
and  reduced  to  the  loweft  of  the  human  fpecies  ?  The  one  hath 
no  other  refource  than  to  turn  common  cheat,  and  the  other 
fervilely  to  put  on  a  livery,  with  this  fine  phrafe  in  their  mouths, 
W e  muft  live. 

You  make  a  dependence  on  the  aftual  order  of  fociety,  with¬ 
out  thinking  that  order  fubjeft  to  unavoidable  revolutions,  and 


that  it  is  impoffible  to  forefee  or  prevent  that  which  may  affeft 
your  children.  The  high  may  be  reduced  low,  and  the  rich 
may  become  poor,  and  even  the  monarch  dwindle  into  a  fub¬ 
jeft.  Are  thefe  changes  of  fortune  fo  unfrequent,  that  you 
can  flatter  yourfelf  that  your  pupil  will  be  exempt  from  them  ? 
We  certainly  are  approaching  the  crifis  of  human  eftablifti- 
metits,  the  age  of  political  revolutions.  Who  can  affure  you 
what  will  be  your  lot  ?  All  that  men  have  made,  they  may  de- 
ftroy.  There  are  no  characters  indelible  but  thofe  imprinted 
by  nature,  and  nature  never  made  man  royal,  noble,  or  rich. 
What  then  will  become  of  the  pupil  you  have  educated  to  live 
only  with  fplendour,  when  debated  into  indigence  and  mean- 
nefs  ?  How  miferable  muft  be  the  lituation  of  that  pampered 
helplefs  being,  who,  deftitute  of  every  thing,  is  incapable  of 
providing  in  the  leaft  for  himfelf,  and  places  all  his  fatisfaftion 
in  things  dependent  on  others  ?  Happy  is  he  who  knows  how 
to  quit  a  rank  that  is  quitting  him,  and  to  remain  ftill  a  man  in 
fpite  of  fortune  !  Let  others  laviffi  what  encomiums  they  pleafe 
on  the  frantic  behaviour  of  the  vanquilhed  monarch,  who 
wanted  to  bury  himfelf  alive  in  the  ruins  of  his  throne  ;  he  is 
moft  decidedly  an  objeft  of  contempt.  His  exiftence  depended 
on  his  crown,  and  had  he  not  been  a  king,  he  would  have  been 
nothing  at  all.  But  the  monarch  who  can  throw  afide  the  robes 
of  royalty  and  be  ftill  himfelf,  is  infinitely  fuperior  to  a  crown. 
From  the  rank  of  a  king,  which  may  be  filled  up  by  a  coward, 
a  knave,  or  a  fool,  he  rifts  to  that  of  a  man,  which  fo  few  are 
able  to  fill  with  decency  and  dignity. 

Sect.  XXXVII.  Of  Labour  and  the  Manual  Arts. 

Whether  we  conlider  ourfelves  as  men  or  citizens,  or 
whatever  be  our  ftation  in  life,  we  can  contribute  nothing  more 
than  our  own  perfonal  abilities  to  fociety  ;  all  our  other  ac¬ 
quirements  belong  to  it,  in  fpite  of  ourfelves :  hence,  when  a 
man  becomes  rich,  he  muft  either  not  enjoy  his  wealth  himfelf, 
or  the  public  will  enjoy  it  alfo.  In  the  firft  cafe,  he  only  robs 
others  of  what  he  alfo  deprives  himfelf  j  and  even  in  the  laft 
he  gives  them  nothing.  Thus  the  debt  he  owes  fociety  remains 
undifeharged  fo  long  as  he  pays  it  only  with  the  ufe  of  his  pro¬ 
perty.  Man,  in  a  ftate  of  folitude,  not  being  indebted  to  the 
affiftance  or  good  offices  of  others,  hath  a  right  to  live  as  he 
pleafes  :  but  in  a  ftate  of  fociety,  where  he  muft  be  neceffarily 
maintained  at  the  expence  of  the  community,  he  certainly  owes 
the  ftate  fo  much  labour  as  will  pay  for  his  fubfiltence  ;  and 
this  without  exception  to  rank  or  perfons.  To  labour,  then, 
is  the  indifpenfable  duty  of  focial  or  political  man.  Rich  or 
poor,  ftrong  or  weak,  every  idle  citizen  is  a  knave. 

Now,  of  all  the  occupations  which  ferve  to  furniffi  fubfift- 
ence  to  mankind,  thofe  which  approach  neareft  to  a  ftate  of 
nature  are  the  manual  arts :  of  all  conditions  of  life,  the  moft 
independent  of  fortune  or  the  caprices  of  mankind,  is  that  of 
the  artifan.  The  artifan  depends  only  on  his  own  labour  ;  he 
is  as  free  as  the  hufbandman  is  a  Have ;  for  the  latter  depends 
on  the  produce  of  his  fields,  which  lies  at  the  diferetion  of 
others.  The  enemy,  the  fovereign,  a  powerful  neighbour,  a 
law-fuit,  may  run  away  with  the  crop,  which  he  hath  labori- 
oufly  toiled  for.  He  may  be  diftreffed  a  thoufand  ways  by 
means  of  the  local  liability  of  his  property  ;  whereas,  if  an  ar¬ 
tifan  be  oppreffed  in  one  place,  his  baggage  is  eafily  packed 
up,  he  folds  his  arms  about  him,  and  disdainfully  marches  off 
to  another.  Agriculture  is,  neverthelefs,  the  principal  profef¬ 
fion  of  mankind  ;  it  is  the  moft  honeft,  the  moft  ufeful,  and  of 
courfe  the  mod  creditable  in  the  world.  We  have  no  need  to 
bid  our  pupil  apply  himfelf  to  agriculture :  it  is  already  his 
ftudy.  His  firft  application  was  to  the  labours  of  the  hu/band- 
man,  and  it  is  in  thofe  he  regularly  exercifes himfelf.  Wefay 
to  him,  therefore,  cultivate  the  land  thou  inherited  from  thy 
fathers.  But  it  may  be  faid,  fuppofe  tills  to  be  loft,  or  that  a 
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cliilcJ  has  no  paternal  inheritance,  what  mull  he  do  then  ? — Learn 
a  trade ;  a  mechanical  art,  in  the  exercife  of  which  the  hands  are 
more  employed  than  the  head  ;  an  art  by  which  he  will  never 
get  a  fortune,  but  may  be  enabled  to  live  without  one. 

How  often  has  it  happened,  in  families  far  enough  removed 
from  all  appearance  of  wanting  bread,  that  a  provident  father 
has  been  very  anxious  to  furnilh  his  children  with  various  kinds 
of  knowledge,  in  order  that,  at  all  events,  they  might  be  ca¬ 
pacitated  to  earn  a  fubfillence.  In  doing  this,  fuch  parents 
conceived  they  did  a  great  deal  in  the  way  of  making  provifion 
for  their  offspring,  in  cafe  of  the  worft  accidents.  In  faft, 
however,  they  did  nothing  ;  becaufe  the  refources,  with  which 
they  thus  provided  their  children,  depended  on  the  fame  good 
fortune,  of  which  they  wanted  to  render  them  independent. 
So  that  a  man  poffeffedof  the  fineft  talents,  unlcfs  he  find  him- 
felf  in  favourable  circumflances  to  difplay  them,  is  as  liable  to 
perifh  for  want  as  he  that  hath  none. 

Ever  fince  the  intrigues  of  party  have  been  in  fafhion,  it  re¬ 
quires  as  much  art  and  affiduity  to  live  genteelly  by  a  liberal 
profeffion,  as  to  regain  the  eftate  you  may  have  loft.  If  you 
have  cultivated  thofe  arts  whofe  fuccefs  depends  on  the  reputa¬ 
tion  of  the  artift  ;  if  you  have  fitted  yourfelf  for  fuch  employ¬ 
ments  as  are  in  the  gift  of  the  great ;  of  what  ufe  to  you  will 
be  all  your  acquirements,  when,  difgufted  with  the  world,  you 
difdain  to  make  ufe  of  thofe  means,  without  which  it  is  im- 
polTible  you  fhould  fucceed  ?  Let  us  fuppofe  you  may  have  flu- 
died  politics,  and  made  yourfelf  perfectly  acquainted  with  the 
interefts  of  princes  ;  all  this  is  very  well.  But  what  will  you 
do  with  your  knowledge,  if  you  know  not  how  to  get  accefs 
to  minifters  of  Hate,  have  no  patronefs  in  a  woman  of 
quality  ;  if  you  have  not  the  att  of  making  yourfelf  agree¬ 
able  to  them,  or  the  bafenefs  to  do  all  the  dirty  bufinefs 
in  which  they  might  find  you  employment  ?  But  you  are  an 
architedl  or  painter,  we  will  fay.  It  is  very  well  ;  they  are 
noble  arts  :  but  you  mull  make  your  abilities  known  to  the 
public.  Do  you  think  to  carry  your  point  merely  by  expofing 
your  defigns  at  an  exhibition  ?  No,  no,  this  will  not  do.  You 
mufl  be  previoufly  admitted  into  the  academy  ;  you  mull  be 
honoured  by  the  protection  of  the  great ;  you  mull  throw  afide 
your  pencil  and  rule,  keep  a  coach,  and  drive  about  from  houfe 
to  houfe,  to  make  intereft  for  reputation  in  your  profelfion. 
At  the  fame  time  you  are  to  obferve,  that  the  houfes  you  are 
to  vifit,  have  all  their  porters,  who  underhand  nothing  but 
fadls,  and  have  the  gift  of  hearing  only  in  their  hands.  Are 
you  defirous  of  teaching  any  of  the  arts  and  fciences  you  have 
learned  ;  to  become  a  teacher  of  geography,  of  the  mathe¬ 
matics,  of  languages,  of  mufic  or  defign  ?  To  do  this  you  mull 
find  fcholars,  and  of  courfe  advocates  and  puffers.  It  is  of 
more  confequence  to  be  acquainted  with  the  arts  of  quackery 
and  impofition,  than  to  excel  in  your  profeffion  ;  and  you  may 
depend  on  it,  if  you  know  nothing  but  what  you  profefs,  you 
will  ever  be  treated  as  a  blockhead. 

Thus  you  fee  how  unferviceable  will  be  all  thofe  fine  accom- 
plilhments  on  which  you  depend,  and  how  much  you  Hand  in 
need  of  others  to  profit  by  thefe.  What  then  mull  become  of 
you  in  this  humiliating  Hate  of  depreflion  ?  The  rebuffs  you 
meet  with  will  debafe  without  inltrudling  you.  Subject  more 
than  ever  to  the  caprice  of  public  prejudice,  how  will  you  raife 
yourfelf  above  it,  when  it  is  become  the  arbiter  of  your  fortune? 
How  will  you  be  able  to  defpife  that  meannefs  and  vice  which 
are  neceffary  to  your  fubfillence  ?  You  would  depend  on  the 
encouragement  of  wealth,  and  would  focn  become  dependent 
on  the  perfons  of  the  rich  ;  you  would  only  have  added  morti¬ 
fication  to  fervility,  and  loaded  yourfelf  with  mifery.  Thus 
would  you  behold  yourfelf  poor  without  being  free  ;  the  moll 
wretched  and  contemptible  flate  into  which  it  is  pcffible  to 
fall. 

Vol.  III. 


But  if,  inllead  of  recurring  to  thefe  fublime  profeffions,  which 
are  rather  calculated  to  nourifh  the  mind  than  the  body,  you 
apply  yourfelf,  when  occafion  requires,  to  the  ufe  of  your  hands , 
all  thefe  difficulties  will  difappear  ;  the  arts  of  fervility  are 
needlefs  ;  your  refources  are  at  hand  the  moment  you  want  to 
profit  by  them.  Probity  and  honour  are  no  obltacles  to  your 
fubfillence  ;  you  have  no  need  to  fear  or  flatter  the  great,  to 
creep  or  cringe  to  knaves,  to  be  complaifant  to  the  world,  or 
to  be  either  a  borrower  or  a  thief,  which  is  much  the  fame 
thing  when  a  man  fees  no  profpedt  of  paying  what  he  borrows. 
The  opinion  of  others  will  not  affetl  you  ;  you  will  be  under 
no  neceffity  of  paying  your  court  to  any  one.  Let  knaves 
joille  each  other,  and  thrull  themfelves  into  preferment  ;  it  is 
nothing  to  you  ;  this  will  not  hinder  you,  in  yourobfeure  fitu- 
ation,  from  being  an  honetl  man,  or  gaining  a  livelihood. 
You  have  only  to  go  into  the  fir  ft  (hop,  of  the  trade  you  have 
learned,  and  defire  employment,  and  it  will  be  readily  given 
you.  Before  noon  you  will  have  earned  your  dinner  ;  and,  if 
you  are  fober  and  induftrious,  before  the  week  is  out  you  will 
have  earned  enough  to  fubfift  on  a  fortnight  ;  thus  may  you  live 
free,  healthy,  fincere,  diligent,  and  honeft.  A  man’s  time  is  not: 
thrown  away  in  learning  to  make  this  provifion. 

We  determine,  therefore,  that  our  pupil  lhall  learn  a  trade. 
A  creditable  one,  to  be  fure  !  you  will  -fay.  What  is  the  mean¬ 
ing  of  that  word  ?  Is  not  every  employment  creditable  that  is 
ufeful  ?  It  were  as  well  that  he  ffiould  not  learn  to  be  an  em¬ 
broiderer,  a  gilder,  or  a  varnifher,  like  the  fine  gentleman  of 
Mr.  Locke  :  neither  fhould  he  be  a  fiddler,  a  player,  or  a 
pamphleteer.  Except  thefe  profeffions,  and  a  few  of  a  fimilar 
nature,  let  him  take  his  choice  of  all  others  ;  confine  him  to 
nothing.  It  were  better  he  fhould  be  a  cobler  than  a  poet ; 
that  he  ffiould  learn  to  pave  the  highway,  than  enamel  or  paints 
the  flowers  on  china.  But,  you  will  fay,  fpies,  bailiffs’  fol¬ 
lowers,  and  even  hangmen  are  ufeful  people  in  their  way.  That 
they  are  fo,  is  the  fault  of  government,  which  might  render 
them  ufelefs.  But  to  give  up  this  point :  We  were  indeed  mif- 
taken  ;  it  is  not  enough  to  fix  on  a  trade  ufeful  to  fociety,  it 
ffiould  be  fuch  a  one  as  doth  not  require  thofe  who  exercife  it 
to  be  poffeffed  of  thofe  deteftable  qualities  of  mind  which  are 
incompatible  with  humauity.  We  will  recur,  therefore,  to 
the  term  you  made  ufe  of,  and  choofe  a  creditable  employment,- 
always  remembering,  however,  that  nothing  ffiould  be  called 
creditable  that  is  not  at  the  fame  time  ufeful. 

By  thefe  views  ffiould  we  be  conducted  in  choofing  a  trade  for 
our  pupil  ;  or  rather,  we  ought  to  leave  that  choice  entirely 
to  him  ;  as  the  maxims  he  hath  -already  imbibed  give  him  a 
natural  contempt  for  things  that  are  ufelefs,  he  will  never  think 
of  throwing  away  his  time  in  an  unprofitable  employment ;  and 
he  judges  of  their  being  profitable  by  their  real  utility.  He 
would  choofe  a  trade  that  might  have  been  of  ufe  to  Robinfon 
Crufoe  in  his  defert  illand. 

By  giving  a  child  a  fucceffive  view  of  the  various  productions 
of  nature  and  art,  by  exciting  his  curiofity  and  tracing  its  ten¬ 
dency,  we  may  be  enabled  to  ftudy  his  tafte,  inclinations,  and 
propenfities  ;  to  difeover  the  firft  fpark  of  his  genius,  if  he 
have  one  of  any  particular  turn.  But  it  is  a  common  errors 
which  you  ought  carefully  to  avoid,  that  of  attributing  to  the 
warmth  of  genius  the  mere  effeCt  of  opportunity^  and  to  con- 
ftrue  into  an  inclination  for  a  particular  art,  that  fpirit  of  imi¬ 
tation  which  is  as  common  to  the  ape  as  the  human  fpecies,  and 
leads  him  mechanically  to  do  what  he  fees  done  by  others, 
without  very  well  knowing  to  what  purpofe.  The  world  is 
full  of  artifans,  and  particularly  of  artifts,  who  have  no  natural 
talents  for  the  arts  they  profefs,  to  which  they  have  been 
trained  from  their  infancy,  either  from  motives  of  convenience, 
or  from  fome  apparent  zeal  which  had  operated  as  well  in  favour 
of  any  other  art,  had  the  fame  opportunities  offered  of  feeing 
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it  exercifed  One  youth  hears  the  beat  of  a  drum,  and  con¬ 
ceives  himfelfborn  to  be  a  general  ;  another  fees  the  mafons  at 
,  work,  and  immediately  forms  the  defign  of  being  an  archi¬ 

tect.  Everyone  is  tempted  to  make  choice  of  that  profeflion 
'  which  offers  itfelf,  and  appears  to  be  held  in  efteem.  Who  is 
there  has  not  been  mffied  by  his  inclinations,  and  miflaken  them 
tor  real  abilities  ?  There  is  a  confiderable  difference  between 
being  pleafed  with  any  occupation,  and  being  capable  of  it.  It 
requires  much  nicer  obfeivation  than  is  generally  imagined,  to 
afcertain  the  tails  and  genius  of  children  ;  their  cafual  inclina¬ 
tions  difplay  themfelves  oftener  than  their  innate  difpofitions, 
and  we  judge  from  the  firil,  for  want  of  knowing  how  to 
lludy  the  laft.  It  is  a  pity  but  fome  judicious  hand  would  give 
us  a  treatife  on  the  art  of  Undying  children  ;  an  art  of  the 
great  eft  importance,  though  fathers  aud  preceptors  know  not 
as  yet  even  its  fimple  elements. 

But,  perhaps,  we  here  make  the  choice  of  our  employment 
of  too  great  confequence.  As  it  relates  only  to  fome  handi¬ 
craft  bulinefs,  our  pupil  need  not  hefitate  ;  he  hath  already 
ferved  half  his  apprenticelhip  in  the  exerciles  to  which  he  has 
been  aecuftomed.  He  is  ready  to  turn  his  hand  to  whatever 
you  may  require  of  him  :  he  knows  how  to  bundle  the  fpadc 
and  the  hoe,  to  make  ufe  of  the  mallet,  the  plane,  ancT  the 
file  ;  the  tools  of  all  kinds  of  workmen  are  familiar  to  him. 
All  that  he  needs  farther  is  to  acquire  the  fame  dexterity  and 
facility  in  the  ufe  of  them,  as  a  good  artift  in  chat  peculiar 
branch  to  which  he  may  apply.  To  this  end,  alfo,  lie  hath  a 
great  advantage  above  moll  other  children,  in  the  agility  of  his 
body  and  the  fupplenefs  of  his  limbs,  by  means  of  which  he  can 
throw  himfelf  into  any  attitude,  and  continue  dny  kind  of  ex¬ 
ercife  for  a  long  time  without  tiring.  Add  to  this,  tha,t  his 
fenfes  are  acute  and  experienced  ;  and  all  the  mechanifm  of  the 
arts  already  known  to  him.  To  turn  the  work  out  of  his  hands 
like  a  mailer,  he  requires  nothing  but  practice  ;  and  practice 
is  to  be  gained  only  by  time.  All  that  we  have  to  do  there¬ 
fore,  is  to  determine  what  kind  of  mechanic  employment  we 
fhall  bellow  fo  much  time  on,  as  to  make  ourfelves  expert  in  the 
exercife  of  it. 

Let  every  man  apply  himfelf  to  one  that  is  becoming  his  fex 
and  age.  A  clofe  and  fedentary  profeflion,  which  enervates 
tlie  body,  will  neither  pleafe  nor  be  proper  for  youth.  No  one 
ever  yet  naturally  afpired  to  be  a  tailor  ;  artificial  motives  are 
required  to  induce  our  fex,  for  whom  fuch  bulinefs  was  never 
deligned,  to  embrace  fo  effeminate  an  employment.  The  fword 
and  the  needle  are  not  made_  for  the  fame  hands.  None  but 
women,  or  maimed  and  deformed  perlbns,  llrould  be  allowed 
to  follow  any  fuch  kind  of  trade.  We  prohibit  our  pupil  fol¬ 
lowing  any  unhealthy  bufmefs,  but  not  tliofe  which  are  labo¬ 
rious,  or  even  dangerous.  The  latter  exercife  at  once  both  his 
llrength  and  his  courage  ;  they  are  proper  for  the  men  only  ; 
the  women  making  no  pretenlions  to  them.  How  comes  it  then 
the  men  are  not  alhamed  to  encroach  on  thofe  properly  exer¬ 
cifed  by  the  women  ? 

A  young  man  Ihould  learn  to  exert  a  ftrong  arm  ;  to  handle 
the  axe  and  the  faw  ;  to  fquare  a  piece  of  unhewn  timber,  to 
mount  the  roof  of  a  houfe,  to  lay  on  the  ridge,  and  to  fit  the 
joilts  and  fcantlings.  If  any  man  whatever  be  afhamed  of  this, 
he  is  only  a  Have  to  prejudice,  and  one  that  would  be  alhamed 
•of  the  molt  commendable  actions,  if  they  were  ridiculed  as  un- 
fafhionable.  We  may  give  up  neverthelels  to  the  prepoffefiions 
of  parents,  whatever  be  not  injurious  to  the  underftanding  of 
the  child.  It  is  not  neceffary  to  exercife  indiferiininately  fuch 
profeffions  as  are  ufeful,  merely  to  do  honour  to  them  all ;  it 
is  fufficient  not  to  hold  any  one  in  lefs  efteem  than  it  deferves. 
He  who  can  make  choice  of  which  he  pleafes,  ought  at  lealt 
to  have  fome  regard  to  cleanlinefs  and  neatnefs  ;  for  which 
reafon  no  one  would  rmke  his  fon  a  brazier  or  a  blackfmith. 
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One  would  certainly  avoid  with  no  lefs  care,  any  of  thofe  ftupid 
profeffions,  in  the  exercife  of  which  the  workmen  need  neither 
induftry  nor  ingenuity  ;  but,  like  mere  machines,  employ  their 
hands  conllantly  in  the  fame  manner.  Such  are  cloth  and 
Itocking-weavers,  llone-fawyers,  and  the  like.  To  what  pur- 
pofe  ihould  a  man  of  any  underftanding  be  put  to  fuch  trades, 
wherein  the  workman  and  his  engine  are  only  one  machine 
moving  another  ?  All  things  duly  conlidered  then,  the  trade 
molt  (Tunable  perhaps  for  our  pupil  is  that  of  a  joiner  ;  which 
is  neat,  ufeful,  and  may  be  carried  on  within  doors.  It  is  fuf- 
ficiently  laborious  too  to  keep  the  body  in  exercife,  and  re¬ 
quires  both  diligence  and  dexterity:  at  the  fame  time,  tafte 
and  elegance  are  not  excluded  from  being  difplayed  on  the  form 
and  contrivance  of  the  work.  If  it  flrould  fo  happen,  indeed, 
that  your  pupil  has  a  natural  turn  for  the  fpeculative  fciences, 
you  cannot  be  blamed  for  teaching  him  a  mechanic  art  con¬ 
formable  to  bis  inclinations  ;  let  him  learn,  for  example,  to  de  • 
fign  and  conftruct  mathematical  inftruments,  quadrants,  tele- 
fcopes,  and  the  like. 

When  your  pupil  learns  a  trade,  you  alfo  will  learn  it  with 
him  ;  for  he  will  never  learn  as  it  Ihould  be,  what  you  do  not 
learn  together.  You  muft  not  affeft  to  he  treated  as  gentle¬ 
men,  but  as  real  workmen,  who  are  not  trifling  with  a  pro- 
feffion.  Czar  Peter  worked  as  a  common  fhip- carpenter  in  the 
yard,  and  ferved  as  a  drummer  in  his  own  troops.  Do  you 
think,  reader,  that  prince  was  not  your  equal,  at  lealt,  either 
in  birth  or  merit  ?  Unfortunately,  however,  we  cannot  fpend 
all  our  time  at  the  work-bench  ;  as  we  have  not  only  to  learn 
the  profeflion  of  a  joiner,  but  alfo  that  of  man,  the  latter  of 
which  is  by  much  the  moft  tedious  and  difficult.  What  then 
fhall  we  do  ?  Shall  we  hire  a  matter-joiner,  for  an  hour  in  a  day, 
as  we  do  the  dancing-mafter  ?  No  :  That  would  not  be  making 
ourfelves  his  apprentices,  but  his  fcholars  ;  and  our  ambition 
is  not  fo  much  to  learn  the  trade,  as  to  raife  ourfelves  to  the  con¬ 
dition  of  a  joiner.  We  fhould  therefore  go  once  or  twice  a-week 
at  lead,  and  fpend  the  whole  day  at  his  fhop.  We  fhould  rife 
at  hi-s  hour  in  the  morning,  and  be  at  our  work  before  him. 
We  fhould  eat  at  his  table,  work  according  to  his  orders,  and, 
after  having  had  the  honour  of  flipping  with  his  family,  return, 
if  we  pleafed,  to  fleep  on  our  own  hard  mattreffes.  Thus  you 
fee  how  we  might  learn  feveral  trades  at  once,  and  exercife 
ourfelves  with  manual  labour,  without  negledting  our  other  ac- 
complifhments. 

Be  fimple  in  well-doing.  Let  us  not  encourage  vanity  by  the 
means  we  are  taking  to  deflroy  it.  To  take  a  pride  in  having 
overcome  prejudice,  is  to  fubmit  to  it.  It  is  faid,  that  from 
an  ancient  cuftom  peculiar  to  the  Ottoman  race,  the  Grand 
Signior  is  obliged  to  praitife  fome  mechanical  employment,  and 
every  one  knows  the  fuperior  merit  of  fuch  workmanfhip.  A 
prince  can  turn  nothing  out  of  his  hands  but  a  maftev-piece. 
Thefe  curious  productions  of  his  ingenuity  he  diftributes  about 
magnificently  to  the  grandees  of  the  court,  and  the  work  is 
paid  for  according  to  the  quality  of  the  workman.  The  real 
evil  of  this  cuftom  is  not  in  the  pretended  impoiition  of  it, 
againft  which  fome  have  fo  loudly  exclaimed.  This,  on  the 
contrary,  is  a  benefit.  For  in  thus  obliging  the  baftiaws  and 
other  petty  tyrants  of  his  empire  to  divide  with  him  the 
fpoils  of  the  people,  the  prince  is  excufed  from  doing  it  di- 
rcdtly  himfelf.  This  is  a  neceffary  relief  to  defpotifm,  without 
which  that  horrible  mode  of  government  could  not  poffibly 
fubfi  ft. 

The  real  inconvenience  of  fuch  a  cuftom  lies  in  the  idea  it 
gives,  the  poor  wretch  of  his  princely  merit.  Like  Midas,  he 
fees  every  thing  he  touches  changed  into  gold  ;  but  perceives 
not  the  long  ears  fprouting  out  and  expofing  the  afs.  To  pre- 
ferve  our  pupil  from  being  expofed  in  the  like  manner,  we  (hall 
not  give  him  any  fuch  valuable  talent  $  the  price  of  his  labour 
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ftiali  not  depend  on  the  workmen,  but  on  the  work.  Wc  (hall 
never  fuffer  him  to  judge  of  the  merit  of  his  workmanfhip,  but 
by  comparing  it  with  that  of  the  befl  artifans.  Of  any  thing 
that  is  well  executed,  we  may  fay  to  him,  This  is  well  made  ; 
but  it  will  be  wrong  to  add,  Who  made  it?  And  if  he  fhould 
ever  himfelf  add,  with  an  air  of  triumph  and  fatisfa&ion,  It 
was  1  that  made  it,  it  will  be  requiiite  to  anfwer  coldly.  Whe¬ 
ther  you  or  any  body  elfe,  it  is  no  matter  ;  the  < work  is  very  well 
done. 

Let  every  careful  and  well-meaning  mother  guard  againft 
the  impofitions  to,  which  (he  may  be  liable  in  refpedl  to  the  im¬ 
provement  of  her  child.  If  her  fon  pretends  to  much  know¬ 
ledge,  let  her  didruil  every  thing  he  affedls  to  know  :  if  he  has 
the  misfortune  to  be  rich,  and  to  be  educated  at  Paris,  he  is 
Undone.  So  long  as  he  is  in  the  midft  of  able  artilts,  he  will 
be  poffciTed  of  all  their  talents  ;  but,  when  he  is  at  a  diilance 
from  them,  lie  will  have  none  at  all.  At  Paris,  a  man  who  is 
rich  knows  every  thing  ;  there  is  nobody  ignorant  there  that 
is  not  poor.  That  capital  is  full  of  pretended  connoiffeurs,  and 
fuperficial  judges,  of  both  fexes.  We  know  but  three  ho¬ 
nourable  exceptions  amonglt  the  men,  though  there  may  be 
more.  But  we  know  not  of  one  among  the  women,  and  much 
doubt  that  there  is  really  any.  In  general,  a  name  is  acquired 
in  the  arts  as  in  the  law. 

Sect.  XXXVIII.  Of  Ideas  and  the  Exercife  of  the  Judgment. 

If  we  have  hitherto  made  ourfelves  underflood,  the  reader 
will  perceive,  that,  while  we  have  accuftomed  our  pupil  to  cor¬ 
poreal  exercife  and  manual  labour,  we  have  given  him  infen- 
fibly  a  tafte  for  reflection  and  meditation  ;  in  order  to  counter¬ 
balance  that  indolence  which  would  be  the  natural  refult  of  his 
indifference  for  the  opinions  of  mankind  and  the  tranquillity  of 
his  pafiions.  It  is  neceflary  that  he  work  like  a  peafant,  and 
think  like  a  philofopher,  left;  he  become  as  idle  as  a  favage. 
The  great  fecret  of  education  is,  to  make  the  exercifes  of  the 
body  and  the  mind  ferve  as  a  relaxation  to  each  other.  We 
have  fucceeded  in  the  formation  of  an  a£live,  thinking  being  ; 
to  complete  the  man  we  have  nothing  more  to  do  than  to  render 
him  affeftionate  and  fufceptible  ;  that  is  to  fay,  to  perfeft  his 
reafon  by  fentiment.  But  before  we  enter  upon  this  new  dif- 
pofition  of  things,  let  us  take  a  retrofpedl  of  that  we  are  about 
to  leave,  and  trace,  as  exaftly  as  poffible,  how  far  we  have  pro¬ 
ceeded.  Our  pupil  had  at  firft  only  fenfations,  at  prefent  he  has 
ideas ;  he  once  did  nothing  but  perceive,  he  can  now  form  a 
judgment  of  things.  It  is  from  the  comparifon  made  between 
feveral  fuccefiive  or  fimultaneous  fenfations,  and  the  judgment 
formed  thereon,  that  a  kind  of  complex  or  mixed  fenfation 
arifes,  which  may  be  called  an  idea. 

The  peculiar  manner  in  which  we  form  ideas,  is  that  which 
conftitutes  the  genius  and  character  of  the  mind.  To  form  our 
ideas  of  things  on  their  adlual  relations  only,  betokens  a  folid 
underftanding ;  whereas,  to  be  contented  with  their  apparent 
relations,  betrays  a  fuperficial  one.  To  conceive  thefe  relations 
as  they  really  exilt,  difplays  a  right  judgment ;  to  conceive 
millaken  notions  of  them,  denotes  a  wrong  one.  Thofe  who 
fee  imaginary  relations,  that  have  neither  reality  nor  ap¬ 
pearance,  are  madmen,  while  thofe  who  make  no  comparifon 
between  them  are  idiots.  The  lefs  or  greater  aptitude  to 
compare  thefe  ideas,  and  difeover  fuch  relations,  is  whatcon- 
ftitutes  a  greater  or  lefs  degree  of  genius  and  underitanding. 

Simple  ideas  are  only  the  refult  of  comparative  fenfations. 
A  judgment  is  to  be  formed  from  fimple  as  well  as  complex 
fenfations;  and  this  we  may  cal!  a  fimple  idea.  In  judging  of 
our  fenfations,  the  judgment  is  merely  paffive  :  it  deduces  on¬ 
ly  the  perception  of  what  is  immediately  perceived.  jL*’c  in 
the  ideas  arifing  from  thofe  fenfations,  the  judgment  is  aflive  ; 
it  collects,  compares,  and  determines  thofe  relations  which  the 


fenfes  could  not.  This  is  all  the  difference,  but  this  is  very 
confiderable.  Nature  never  deceives  us ;  we  are  always  de¬ 
ceived  by  ourfelves. 

A  child,  eight  years  old,  hath  forne  freezing  milk  fet  before 
him.  He  puts  the  fpoon  up  to  his  mouth  without  knowing 
what  it  is,  and  no  fooner  does  the  ice  touch  his  lips  than  he 
cries  out,  he  is  biinit.  He  feels  a  very  acute  fenfation,  and 
knowing  none  more  /harp  and  painful  than  that  of  heat,  he  ima¬ 
gines  that  to  be  the  cauie.  He  is  neverthelefs  millaken;  the  fud- 
den  cold  may  hurt,  but  not  burn  him,  nor  are  the  fenfations  of 
heat  and  cold  alike,  thofe  who  are  more  accuftomed  to  both 
never  confounding  them  together.  It  is  not  the  fenfation,  there¬ 
fore,  that  deceives  him,  but  the  judgment  he  forms  of  it. 

We  are  liable  to  the  fame  kind  of  deception  the  firft  time 
we  fee  a  mirror,  or  make  ufe  of  any  optical  machine ;  when 
we  go  into  a  vault  in  the  depth  of  winter,  or  in  the  height  ot 
fummer;  when  vve  put  a  very  warm  or  cold  hand  into  water 
of  a  middle  temperature  ;  or  when  we  hold  a  round  hall  be¬ 
tween  the’  finger  and  thumb  of  each  hand  held  crofswife. 
Should  we  content  ourfelves,  in  any  of  thefe  cates,  with  de¬ 
claring  fimply  what  we  perceive  or  feel,  the  judgment  would  be 
merely  paftive ;  but  when  we  judge  of  the  thing  itfelf  by  its 
appearance,  the  judgment  is  adlive,  it  compares,  and  reafons  on 
thofe  relations  which  are  not  perceived,  and  thence  we  become 
liable  to  deception.  It  is  from  experience  only  we  learn  to 
prevent,  or  connecl  filch  errors. 

Shew  your  pupil,  in  the  night,  the  clouds  palling  over  the 
moon,  and  he  will  at  firft  think  the  moon  moves  the  contrary 
way,  and  that  the  clouds  Hand  Hill.  He  will  conclude  fo  from 
a  precipitate  induction,  becaufe  he  is  more  accuftomed  to  fee 
little  objects  move  than  great  ones,  and  the  clouds  appear  to 
him  much  bigger  than  the  moon,  of  whofe  diilance  he  cannot 
judge.  When  Handing  dill  in  a  /hip  in  full  fail,  he  views  the 
/hore  at  a  fmall  diilance,  he  falls  into  a  contrary  error;  the  trees 
and  houfes  on  the  beach  appear  to  move,  becaufe,  not  per¬ 
ceiving  his  own  motion,  he  conceives  the  fliip  and  the  fea  as 
one  immoveable  object,  of  which  the  lefs  objects  on  (hore  arc 
only  a  part. 

The  firft  time  a  child  fees  a  Hick  plunged  half-way  into 
the  water,  he  fees  it  broken ;  he  is  not  deceived  by  his  fer.- 
fation,  which  is  a  true  one,  and  would  be  fo  were  we  even  ig¬ 
norant  of  the  caufe  of  this  phenomenon.  If  you  afle  him, 
therefore,  what  he  fees,  he  will  tell  you  a  broken  Itick  ;  and  it 
is  very  true,  for  it  is  very  certain  fuch  is  the  objeft  of  his  per¬ 
ception.  But  if,  deceived  by  his  judgment,  he  fhould  go  far¬ 
ther;  and,  after  having  affirmed  that  he  fees  a  broken  flick, 
maintain  that  what  he  fees  is  aitually  fuch,  or  that  the  llick  fo 
placed  in  the  water  is  really  broken,  he  would  then  maintain  a 
falfehood.  And  why  fo  ?  Becaufe  then  bis  judgment  becomes 
active;  he  judges  not  from  immediate  infpe&ion,  but  rational 
deduftion,  in  affirming  what  he  does  not  perceive,  viz.  that  the 
conception  fuggelled  by  one  fenfe  would  be  confirmed  by  an¬ 
other. 

All  other  miftakes  thus  arifing  from  error  in  judgment, 
it  is  clear,  that  if  we  were  under  no  neceffity  of  judging, 
we  fhould  have  no  occafion  to  learn  any  thing ;  wc  fhonld 
never  be  liable  to  be  deceived,  and  fhould  be  much  happier  in 
our  ignorance  than  we  can  be  in  our  knowledge.  We  do  not 
deny  that  the  learned  know  a  thoufand  things  to  be  true,  of 
which  the  ignorant  will  never  know  any  thing.  Are  the  learn¬ 
ed,  therefore,  nearer  the  truth  in  general?  Quite  the  contrary  ; 
the  more  they  advance,  the  farther  off  they  find  themfelves  ; 
Becaufe  the  vanity  of  judging  of  things  making  greater  pro* 
grefs  than  our  abilities  to  judge,  we  form  an  hundred  errone¬ 
ous  conclufions  for  one  that  is  juft.  Nothing  is  more  evident 
than  that  the  learned  focieties  of  Europe  are  public  fchools  of 
falfehood;  and  it  is  very  certain  that  the  academy  of  fcicncc^ 
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have  adopted  more  errors  than  are  to  be  found  among  the 
•whole  nation  of  Hurons. 

Since  our  errors  thus  increafe  with  our  knowledge,  the  only 
method  to  avoid  error  is  to  remain  in  ignorance.  So  long  as 
you  fufpend your  judgment,  you  will  not  be  deceived.  This  lef- 
fon  is  inculcated  by  nature,  as  well  as  authorifed  by  reafon. 
If  we  except  a  very  few  of  thofe  ftriking  relations,  which 
things  immediately  bear  to  ourfelves,  we  have  naturally  a  very' 
great  indifference  for  all  the  reft.  A  favage  will  not  ftep  a  foot 
out  of  his  way  to  view  the  mechanifm  of  the  fineft  machine, 
or  the  moft  aftonifhing  phenomenon  of  electricity.  What  is 
it  to  me  ?  is  a  phrafe  the  moft  familiar  with  the  ignorant,  and 
the  moft  proper  for  the  learned.  Unhappily,  however,  this 
phrafe  is  now  ufelefs.  Every  thing  is  fomething  to  us,  fince  we 
are  become  dependent  on  all  things  ;  and  our  curiolity  neceffa- 
rily  extends  with  our  defires.  For  this  reafon  we  attribute  great 
curiofity  to  a  philofopher,  and  none  at  all  to  a  favage.  The 
latter  ftands  in  need  of  nobody,  and  the  former  of  every  one, 
and  particularly  of  numerous  admirers. 

Will  it  be  faid  that  we  here  deviate  from  nature  ?  By  no  means. 
Natural  maxims,  it  is  true,  are  founded  on  necellity,  and  not 
opinion;  but  our  neceffities  vary  with  our  iituations.  There  is 
a  great  deal  of  difference  between  the  natural  man  in  a  ftate  of 
folitude,  and  the  natural  man  in  a  ftate  of  fociety.  Our  pupil 
is  not  a  favage,  deftined  to  prowl  the  woods,  but  to  inhabit 
towns  and  cities.  It  is  requifite  for  him,  therefore,  to  know 
how  to  manage  his  fellow-citizens,  and  to  live  among,  if  not 
like  them.  Amidft  the  variety  of  connections  and  dependen¬ 
ces  of  fuch  a  ftate,  he  will  be  under  a  neceffity  of  forming  va¬ 
rious  judgments  concerning  them  ;  let  us  inftruCt  him,  there¬ 
fore,  to  judge  of  them  aright. 

The  beft  way  to  effedt  this,  is  that  which  tends  to  reduce 
our  experience  to  bare  matters  of  faCt,  and  enable  us  even  to 
proceed,  though  wanting  fuch  experience,  without  falling  into 
error.  Hence  it  follows,  that,  after  we  have  long  accuftomed 
ourfelves  to  explain  and  confirm  the  evidence  of  one  fenfe  by 
another,  we  fhould  further  learn  to  verify  the  teftimony  of  each 
fenfe  by  itfelf,  without  having  recourfe  to  the  others  ;  by  which 
means  every  fenfation  will  Hand  in  the  place  of  an  idea,  and 
that  idea  will  be  always  conformable  to  truth.  Such  are  the 
acquirements  which  I  have  pointed  out  for  this  third  ftage  of 
human  life. 

This  manner  of  proceeding,  no  doubt,  requires  a  degree  of 
patience  and  circumfpedtion  of  which  few  tutors  are  capable, 
and  without  which  the  pupil  will  never  learn  to  judge  proper¬ 
ly.  If,  for  example,  when  the  latter  is  deceived  in  the  appear¬ 
ance  of  the  broken  ftick,  you  are  in  hafte  to  convince  him  of 
his  error,  by  precipitately  taking  it  out  of  the  water,  you  may 
undeceive  him,  it  is  true;  but  what  will  you  teach  him  by  it? 
Nothing,  but  what  he  would  foon  have  learned  as  well  of  him¬ 
felf.  This,  therefore,  is  not  the  thing  you  are  to  do.  The 
point  aimed  at  is  lefs  to  teach  him  what  is  adlually  and  parti¬ 
cularly  true,  than  to  teach  him  how  to  difeover  the  truth  in  ge¬ 
neral ,  or  at  any  other  time.  To  irjftrucl  him  properly  on  this 
occafion,  therefore,  you  ihould  not  undeceive  him  fo  foon.  Let 
the  following  ferve  for  your  example  : 

In  the  firft  place,  we  will  fuppofe  that  a  child  educated  in 
the  ordinary  manner,  on  being  afked,  if  the  ftick  be  broken, 
■will'  readily  anfwer  in  the  affirmative.  Our  pupil,  however, 
will  not  be  fo  ready  to  determine  it.  As  he  fees  no  neceffity 
either  to  be  or  to  appear  knowing,  he  is  in  no  hafte  to  judge 
of  the  matter:  his  judgment  of  things  is  founded  on  evidence; 
and  he  who  fo  well  knows  how  liable  we  are  to  deception  in 
the  objedls  of  fight,  is  very  far  from  thinking  the  evidence  in 
the  prefent  cafe  fufficient.  Add  to  this,  that  knowing  from  ex¬ 
perience  that  the  moft.  frivolous  queftions  put  to  him  have  always 
feme  material  objed  though  not  immediately  perceived,  he  is  not 


ufed  to  reply  carelefsly  and  without  thinking.  On  the  contrary, 
he  is  fufpiciousand  attentive, examining  fuch  queftions  very  care¬ 
fully  before  he  ventures  to  anfwer  them.  Hence  he  never  makes 
a  reply  that  he  is  not  well  fatisfied  with  himfelf,  and  it  is  no  eafy 
matter  to  fatisfy  him  in  this  particular.  In  a  word,  neither  of 
us  are  accuftomed  to  pique  ourfelves  on  knowing  the  truth  of 
things,  but  only  in  not  falling  into  error.  We  Ihould  be  much 
more  afhamed  of  fitting  down  fatisfied  with  an  infufficient  rea¬ 
fon  for  a  thing,  than  of  our  incapacity  to  find  any  reafoa 
for  it  at  all.  I  do  not  know ,  is  an  anfwer  fo  fatisfa&ory  to 
both,  and  which  we  repeat  fo  often,  that  it  now  cofts  us  no¬ 
thing.  But,  whether  fuch  an  abfurd  affirmative  fhould  efcape, 
or  he  fhould  avoid  it  by  our  convenient  negative,  I  do  not  knowi 
the  reply  to  him  would  be  ftill  the  fame:  our  way  fhould  be  to 
look  and  examine. 

The  ftick,  half  immerfed  in  water,  ftands,  we  will  fuppofe, 
in  a  vertical  pofition  :  to  know  whether  it  be  really  broken  aa 
it  appears,  we  have  many  things  to  do  before  we  take  it  out  of 
the  water,  or  even  touch  it  with  the  hand.  In  the  firft  place, 
we  fhould  move  round  the  ftick,  and  in  fo  doing  we  fhould  fee 
the  apparent  frafture  turn  with  us ;  the  eye  appearing  to  oc¬ 
cafion  the  change  ;  but  it  is  well  known  our  looks  cannot  alter 
the  form  of  the  ftick.  Secondly,  we  Ihould  look  down  it  from 
end  to  end,  in  which  cafe  we  fhould  not  fee  it  broken  or 
crooked.  But  can  our  eye  have  reunited  or  ftraightened  it  ? 
Thirdly,  on  giving  the  water  an  undulating  motion,  we  Ihould 
fee  the  apparent  frafture  take  different  fides,  the  ftick  appear¬ 
ing  to  bend  backwards  and  forwards  with  the  motion  given 
to  the  water  fufficient  to  break,  foften,  or  bend  the  ftick. 
Fourthly,  we  take  and  pour  out  the  water;  by  doing  which 
we  fee  the  ftick  become  gradually  whole  and  ftraight  in  pro¬ 
portion  as  the  water  decreafes.  Can  any  thing  farther  be  re¬ 
quired,  to  explain  the  nature  of  this  fa£t,  and  lead  us  to  the 
difeovery  of  the  refradrion  ?  It  is  not  true,  therefore,  that  the 
fight  deceives  us,  fince  we  have  no  need  to  ufe  any  other  fenfe, 
to  rectify  thofe  errors  we  attribute  to  it. 

But  fuppofe  a  child  fo  great  a  blockhead,  as  not  to  perceive 
the  refult  of  thefe  experiments  ;  in  fuch  a  cafe  it  will  be  pro¬ 
per  to  call  in  the  touch  to  the  affiftance  of  the  fight.  Inftead, 
however,  of  taking  the  ftick  out  of  the  water,  let  it  remain 
fome  time  in  the  fame  fituation,-  and  let  the  child  carry  his  hand 
down  it  from  the  top  to  the  bottom,  by  doing  which  he  will 
find  there  is  no  angle ;  the  ftick  is  not  bent  or  broken. 

It  may  be  faid,  perhaps,  that  this  is  not  fimply  forming  a 
judgment  of  things,  but  reafoning  on  them  in  form.  It  is 
very  true  ;  but  is  it  not  plain,  that  as  foon  as  we  arrive  at  ideas, 
to  form  a  judgment  of  any  thing  is  to-reafon  upon  it  ?  1  he  con- 
feioufnefs  of  a  fenfation  is  a  propofition,  an  opinion  ;  and  as 
foon  as  we  compare  one  fenfation  with  another,  we  reafon. 
The  arts  of  judging  and  reafoning  are  one  and  the  fame. 

Our  pupil  can  never  learn  dioptrics,  if  we  cannot  teach  it 
him  by  means  of  this  ftick.  He  fhail  not  to  this  end  diffect 
infedts,  or  count  the  fpots  in  the  fun  ;  he  fhail  not  ever  know 
the  ufe  of  microfcopes  and  telefcopes.  More  polite  and  learn¬ 
ed  pupils  may  poifibly  laugh  at  his  ignorance  ;  for  before  he 
knows  how  to  make  ufe  of  thefe  things,  it  is  our  purpofe  that  he 
{hall  invent  them ;  and  this  you  doubt  if  he  will  compafs  fo  foon. 

The  fpirit  that  governs  our  fyftem,  cannot  but  be  obviou3. 
If  a  child  holding  a  little  ball  between  the  fingers  crofswife, 
imagines  he  holds  two,  you  will  not  permit  him  to  look,  be¬ 
fore  he  has  other wife  convinced  himfelf  that  he  holds  but  one. 

It  is  likely  thefe  explanations  will  fuffice,  to  denote  precife- 
ly  the  progrefs  of  our  pupil’s  underftanding,  and  the  route  he 
hath  taken.  But  you  are  alarmed,  perhaps,  at  the  multitude 
of  rvjjefts  which  have  been  prefented  to  him.  You  are  afraid 
his  underftanding  Ihould  be  depreffed  or  bewildered  by  fuch  a 
variety  of  knowledge.  On  the  contrary,  however,  we  have 
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taught  him  to  be  ignorant  of  many  more  things  than  he  knows. 
We  have  opened  for  him  a  way  to  fcience,  fmooth  and  eafy 
indeed,  but  long,  extenfive,  and  tedious ;  we  have  inftruXed 
him  at  his  firft  fetting  out,  that  he  may  know  the  entrance. 

Oblio'ed  to  learn  of  himfelf,  he  makes  ufe  of  his  own  reafon, 
and  not  of  that  of  others  ;  for  to  give  no  influence  to  prepoffef- 
fion,  no  weight  Ihould  be  given  to  authority  ;  and  it  is  certain 
that  our  errors  arife  lefs  from  ourfelves  than  from  others.  From 
this  continual  exercife  of  the  underftanding  will  refult  a  vigour 
of  mind,  like  to  that  which  is  acquired  by  the  body  from  con- 
ftant  labour  and  fatigue.  Another  advantage  is,  that  we  ad¬ 
vance  in  knowledge  only  in  proportion  to  our  capacity  of  di- 
gefting  it.  The  mind  may  be  overloaded  as  well  as  the 
body:  but  when  the  underftanding  makes  every  thing  per- 
feXly  clear  and  familiar,  before  it  commits  it  to  the  memory, 
whatever  it  deduces  thence  afterwards,  is  properly  its  own. 
Whereas  in  overcharging  the  mind  with  the  remembrance  of  a 
heap  of  confufed  ideas,  we  expofe  ourfelves  to  the  Inconveni¬ 
ence  of  never  recolleXing  any  thing  that  can  properly  be  called 
our  own. 

Our  pupil  has  but  little  knowledge  ;  but  what  he  has,  is 
truly  bis  own  :  he  knows  nothing  by  halves.  Among  the  few 
things  he  knows,  and  with  which  he  is  well  acquainted,  the 
molt  important  is,  that  there  are  many  things  he  is  now  igno¬ 
rant  of,  which  he  may  one  day  know  ;  that  there  are  many 
more  which  others  know,  and  he  will  never  be  acquainted  with; 
and  that  there  is  an  infinity  of  others  which  neither  he  nor  any 
body  elfe  will  ever  know.  He  poffeffes  an  univerfal  capacity, 
not  in  point  of  aXual  knowledge,  but  in  the  faculties  of  acqui¬ 
ring  it ;  an  open,  intelligent  genius,  adapted  to  every  tiling; 
and,  as  Montagne  fays,  if  not  inftruXed,  capable  of  receiving 
inftruXion.  It  is  fufficient  for  us  that  he  knows  how  to  dif- 
eover  the  utility  of  his  aXions,  and  the  reafon  for  his  opinions. 
Once  again  let  it  be  obferved,  that  our  objeX  is  not  to  furnifh 
his  mind  with  fcience,  but  to  teach  him  the  method  of  acquiring 
it  where  he  has  occafion  for  it ;  to  inftruX  him  how  to  hold  it  in 
eftimation,  and  to  infpire  him,  above  all,  with  a  love  for  truth. 
By  this  method,  indeed,  we  make  no  great  advances  ;  but  then 
we  never  take  an  ufelefs  ftep,  nor  are  we  obliged  to  turn  back 
again. 

Our  pupil  is  acquainted  with  no  other  fcience  than  that 
which  is  merely  phyfical.  He  knows  not  even  the  name  of 
hiftory,  nor  what  is  meant  by  metaphyfics  and  morality.  He 
hath  lludied  the  eflential  relations  between  men  and  things,  but 
no  moral  relations  between  man  and-man.  He  is  ill  qualified 
to  generalife  his  ideas,  or  form  abftraX  notions  of  things  ;  con¬ 
tenting  himfelf  with  obferving  the  general  qualities  of  certain 
bodies,  without  reafoning  on  thofe  qualities  themfelves.  He 
has  a  notion  of  abftraX  fpace,  by  the  help  of  geometrical 
figures;  and  of  abftraX  quantity,  by  the  means  of  the  figns  in 
algebra.  Thofe  figures  and  figns,  however,  are  the  fupport  of 
thofe  abftraXions,  on  which  he  refts  without  feeking  any  further. 
He  does  not  endeavour  to  find  out  the  effence  of  things,  or 
what  they  aie  in  their  own  nature;  but  only  their  relations, 
and  particularly  thofe  in  which  he  is  interefted.  He  holds  no¬ 
thing  external  in  eftimation,  butfrom  its  relation  to  himfelf; 
but  then  the  degree  of  this  eftimation  is  very  correX. 

The  caprice  of  cuftora,  or  general  agreement,  Itamp  no  va¬ 
lue  on  any  thing  with  him.  He  holds  that  in  the  higheft  efti- 
jnation  which  is  the  moft  ufeful ;  and,  never  departing  from 
this  method  of  eftimating  the  value  of  things,  pays  no  regard 
to  fancy  or  prepoflelfion.  He  is  laborious,  temperate,  patient, 
refolute,  and  bold.  His  imagination  never  exaggerates  danger  ; 
he  is  fufceptible  of  few  evils  ;  and  knows  how  to  fuffer  with 
patience,  becaufe  be  has  never  learned  to  contend  againlt  defti- 
iiy.  With  refpeX  to  death,  he  is  hardly  fenfible  what  it  Is ; 
*ut,  accuftomed  to  yield  without  refiftance  to  necefiity,  when 
Vol.  ill. 
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it  is  his  lot  to  die,  he  will  fubmit  to  his  fate  without  murmur 
or  complaint.  This  is  the  utmoft  that  our  nature  will  permit 
in  that  dreadful  moment.  To  live  independent  and  unattach¬ 
ed  to  life  by  human  connexions,  is  the  beft  way  to  learn  to 
die. 

In  a  word,  our  pupil  is  virtuous  in  every  thing  relating  to 
himfelf.  To  poffefs  the  focial  virtues  alfo,  he  only  requires  to 
be  made  acquainted  with  thofe  relations  that  give  rife  to 
them ;  he  only  wants  that  information,  which  his  mind  is  al¬ 
ready  formed  to  receive.  At  prefent  he  confiders  himfelf  as 
entirely  unconneXed  with  others.  He  requires  nothing  of 
any  one,  and  thinks  no  one  hath  a  right  to  require  any  thing 
of  him.  He  Hands  alone,  and  independent,  in  the  midft  of 
fociety.  Indeed  his  pretenfions  to  independence  are  better 
founded  than  thofe  of  any  other  ;  as  he  is  in  himfelf  every 
thing  man  is  capable  of  being,  at  his  age.  He  lies  under  no 
errors  but  thofe  which  are  inevitable :  He  has  no  vices  but 
fuch  as  no  mortal  was  ever  free  from.  He  hath  an  healthy 
conftitution,  agility  of  body,  perfpicuity  of  mind,  and  a  dif- 
patfionate  heart.  Self-love,  the  firft  and  moft  natural  of  all 
the  paffions,  as  yet  hardly  exerts  itfelf.  Without  difturbing 
the  repofe  of  others,  he  has  hitherto  lived  as  content,  happy, 
and  free  as  was  poffible  for  his  nature.  Do  you  think  a  youth, 
thus  arrived  at  his  fifteenth  year,  hath  mifemployed  the  term 
of  his  infancy  ? 

Sect.  XXXVIII.  Of  the  Paffions. 

All  human  wifdom,  as  far  as  it  concerns  the  ufe  of  the 
paflions,  confifts,  firft,  in  perceiving  the  true  relations  of  a 
man,  both  with  regard  to  the  fpecies  and  to  the  individual ; 
and  fecondly,  in  regulating  the  different  affeXions  of  the  mind 
according  to  thefe  relations.  But  it  may  be  afked,  whether 
man  has  it  in  his  power  to  regulate  his  affeXions  according  to 
this  or  that  particular  relation  ?  Moft  certainly  he  has,  if  it  be 
in  his  power  to  direX  his  imagination  to  any  particular  objeX, 
or  to  give  it  this  or  that  particular  turn.  Befide,  the  prefent 
queftion  does  not  fo  much  regard  man’s  power  over  himfelf,  as 
what  may  poffibly  be  done  with  our  pupil,  by  a  proper  choice 
of  the  circumftances  in  which  he  is  placed. 

Whilit  his  fenfibility  is  confined  merely  to  himfelf,  there 
can  be  nothing  moral  in  his  aXions :  it  is  only  when  it  begins 
to  extend  to  others  that  he  acquires  the  perception  and  idea  of 
good  and  evil,  which  conftitutes  him  really  man,  and  an  in¬ 
tegral  part  of  his  fpecics ;  to  this  period  therefore  let  us  con¬ 
fine  our  obfervations.  Poffibly  it  may  be  attended  with  fome 
difficulty,  becaufe  we  (hall  be  obliged  to  rejeX  the  examples 
which  are  before  our  eyes,  and  go  in  feareh  of  others,  where 
the  faculties  of  the  mind  gradually  difplay  themfelves  in  their 
natural  order. 

A  child  educated  In  the  accomplifhments  of  the  polite 
world,  who  waits  only  for  the  power  of  putting  in  praXice  the 
premature  inftruXions  he  has  received,  never  nriftakes  the 
moment  when  that  power  begins  ;  but,  inftead  of  waiting  for 
that  period,  accelerates  its  progrefs ;  he  knows  what  will  be 
the  objeX  of  his  defines,  -long  before  they  exift.  Nature, 
when  file  makes  him  a  man,  has  nothing  more  to  teach  him. 
He  was  a  man,  in  idea,  long  before  he  became  one  in  effeX. 

The  real  progrefs  of  nature  is  gradual  and  flow  ;  the  motion 
of  the  blood  quickens  ;  the  fpirits  begin  to  ferment,  and  the 
conftitution  forms  by  flow  and  more  certain  degrees.  The  faga- 
cious  artift,  who  direXs  the  machine,  takes  care  that  each  part 
ffiall  be  perfeX  before  it  is  put  in  motion  ;  a  long  inquietude 
precedes  our  firft  defires,  a  long  ignorance  diverts  them  various 
ways,  and  we  defirc  we  know  pot  what.  The  blood  flows 
quick,  the  pulfe  beats  high,  and  a  fuperabundance  of  life 
feems  impatient  to  extend  its  limits.  The  eye  acquires  viva¬ 
city,  and  inquifitively  explores  all  other  beings ;  we  begin  to 
'  JH 


&IO 


EDUCATION. 


have  an  in  t ere  ft  in  thofe  by  whom  we  are  furrounded ;  we 
begin  to  perceive  that  we  were  not  made  to  live  alone.  Thus 
the  heart  begini  to  open  to  human  affe&ions,  .and  becomes 
capable  of  attachment. 

The  firft  fentiment  of  which  a  youth,  carefully  educated,  is 
fufceptible,  is  not  love,  but  frier.dfhip.  The  firft  a£t  of  his 
youthful  imagination,  is  to  inform  him  that  there  are  beings 
fimilar  to  himfelf,  and  the  fpecies  affefls  him  before  the  fex. 
Another  advantage  ariftng  from  prolonging  his  innocence  is, 
that  it  enables  us,  by  means  of  his  growing  fenfibility,  to  fow 
the  firft  feeds  of  humanity  in  his  heart  ;  an  advantage  of  in¬ 
finite  importance,  becaufe  it  is  the  only  time  of  his  life  when 
this  care  will  be  attended  with  equal  fuccefs. 

It  is  a  faff,  that  young  people,  early  corrupted,  and  ad¬ 
dicted  to  debauchery,  are  inhuman  and  cruel ;  the  heat  of 
their  conftitution  renders  them  impatient,  vindiftive,  and  im¬ 
petuous.  Their  imagination,  ingroffed  by  one  particular  ob¬ 
ject,  rejects  every  other  ;  they  have  neither  tendernefs  nor 
pity,  and  would  facrifice  all  the  world,  to  the  meft  trifling 
gratification.  On  the  contrary,  a  youth  educated  in  fimplicity 
and  innocence,  is  inclined,  to  the  tender  paffions  by  the  firft 
impulfe  of  nature.  His  fympathetic  heart  feels  the  bufferings 
of  his  fellow-creatures  ;  it  leaps  with  joy  at  the  unexpected 
fight  of  a  beloved  companion,  his  arms  fly  open  to  embrace 
him  with  ardour,  and  his  eyes  overflow  with  gladnefs.  He  is 
fenfible  of  fhame  for  giving  difpleafure,  of  regret  for  having 
offended.  If  the  natural  warmth  of  his  conftitution  renders 
him  hafty  and  paffionate,  you  will  immediately  perceive  the 
extreme  goodnefs  of  his  heart,  in  the  effufion  of  his  repent¬ 
ance  ;  he  weeps,  he  fighs  over  the  wound  he  has  given  ;  he 
•would  gladly  compenfate  with  his  own  blood,  that  which  he 
has  fhed ;  ins  anger  fubfides,  and  his  pride  is  humbled  in  the 
fenfe  of  his  fault.  If  he  is  offended,  one  Angle  word  of  apo¬ 
logy  difarms  him,  though  in  the  height  of  refentment ;  he 
pardons  the  faults  of  others  as  willingly  as  he  makes  repara¬ 
tion  for  his  own.  Youth  is  not  the  age  of  revenge  and 
hatred  ;  on  the  contrary,  it  is  that  of  compaffion,  clemency, 
and  generofity.  We  may  affert  without  fear  of  contradiction, 
from  experience,  that  a  youth,  not  meanly  bred,  who  has  pre- 
ferved  his  innocence  to  the  age  of  twenty,  is  at  that  period 
the  moil  generous,  the  belt,  the  moll  affectionate,  and  the 
moil  amiable  of  mankind. 

Man  is  rendered  fpciable  by  his  weaknefs  ;  it  is  our  common 
mifery  which  inclines  the  heart  to  humanity.  Every  attach¬ 
ment  is  a  fign  of  infufficiency.  If  we  flood  in  no  need  of  af- 
fiftance,  we  Ihould  hardly  think  of  uniting  ourfelves  to  each 
other,  fo  that  human  felicity,  uncertain  as  it  is,  proceeds  from 
our  infirmities.  A  being  abfolutely  happy,  mult  be  alone  and 
independent.  God  only  enjoys  abfolute  happinefs  ;  but  of  that 
happinefs  who  can  have  any  idea  ?  If  an  imperfeCt  being  could 
foe  fuppofed  to  have  an  independent  exiftence,  what,  according 
to  our  ideas,  would  be  his  enjoyment  ?  In  being  alone  lie  would 
be  miferable.  He  who  wants  nothing,  will  love  nothing,  and 
it  cannot  be  conceived  that  he  who  loves  nothing  can  be  happy. 

Hence  it  follows,  that  our  attachment  to  our  fellow-crea¬ 
tures  is  rather  owing  to  our  fympathifing  with  their  pains,  than 
with  their  pleafures  ;  for  in  the  firft  we  more  evidently  per¬ 
ceive  the  identity  of  our  nature,  and  a  fecurity  for  their  at¬ 
tachment  to  us.  If  our  common  neceffities  unite  us  from  a 
principle  of  intereft,  our  comrpon  miferies  unite  ns  by  affec¬ 
tion.  The  fight  of  a  happy  man  is  more  apt  to  infpire  envy 
than  love ;  we  readily  accufe  him  of  ufurping  a  privilege  to 
which  he  hSs  no  exclijfive  right,  and  our  felf-love  buffers  in  the 
idea,  that  he  has  no  need  of  our  affiftance.  But  who  does 
not  bemoan  the  unhappy  fufferer?  Who  would  not  releafe 
him  from  his  misfortunes,  if  it  coft  no  more  than  a  wifh  ?  It 
is  eafier  to  imagine  ourfelves  in  the  fituation  of  the  wretched, 


than  in  that  of  the  happy  ;  becaufe  we  perceive  ourfelves  more 
nearly  allied  to  the  one,  than  to  the  other.  Compaffion  is  a 
grateful  fenfation,  becaufe,  though  we  fympathife  with  the 
fufferer,  we  fecretly  rejoice  thac  his  pains  are  not  our  own.. 
Envy,  on  the  contrary,  is  painful,  becaufe,  fo  far  from  fympa¬ 
thifing  in  the  happineisof  others,  we  grudge  them  their  enjoy¬ 
ments.  The  firft  feems  to  exempt  us  from  the  evil  he  buffers, 
and  the  latter  to  deprive  us  of  the  bleffings  he  enjoys. 

If  you  would  encourage  the  firft  impulies  of  a  growing  fen¬ 
fibility  in  the  heart  of  a  young  man,  and  incline  his  difpofitiou 
towards  virtue  and  benevolence,  be  careful  not  to  fow  the  feeds 
of  pride,  vanity,  and  envy,  by  a  falfe  reprefentation  of  hu¬ 
man  felicity.  Eet  him  remain  unacquainted  with  the  pomp  of 
courts,  the  magnificence  of  palaces,  and  the  charms  of  public . 
entertainments;  let  him  not  appear  in  polite  circles  and  bril¬ 
liant  affemblies.  Give  him  not  a  fuperficial  view  of  fociety  till 
he  is  able  to  make  a  proper  eftimate  of  its  intrinfic  value.  To 
ihew  him  the  world  in  general,  before  he  knows  fomething  of 
man  in  particular,  would  be  to  corrupt,  inllead  of  forming  his 
mind  ;  to  deceive  inftead  of  inftrufting  him. 

Men  are  not  naturally  opulent,  courtiers,  nobles,  or  kings. 
We  come  into  the  world  naked  and  poor;  we  are  all  fubjecv. 
to  the  miferies  of  life,  to  grief,  neceffity,  and  evils  of  various 
kinds:  in  iliort,  we  are  all  condemned  to  die.  Such  is  the. 
true  picture  of  man.  Let  us  therefore  begin  by  ftudying 
thofe  things  which  are  infeparable  from  human  nature,  that 
which  moil  effentialiy  constitutes  humanity.  At  the  age  of 
fixteen  we  know  what  it  is  to  fuffer,  for  we  ourfelves  have  al¬ 
ready  fuffered  :  but  we  are  hardly  fenfible  of  the  bufferings, 
of  other  beings  :  to  fee  without  feeling  them,  is  not  to  know 
them  ;  and  a  child  has  no  idea  of  what  others  feel ;  he  knows 
no  evils  but  his  own  :  but,  when  the  firft  difplay  of  his  facul¬ 
ties  kindles  the  fire  of  his  imagination,  he  begins  to  perceive 
that  he  does  not  exift  independent  of  his  fellow-creatures  ;  he 
feels  their  complaints,  and  fympathifes  in  their  borrow.  At 
this  time  the  tragical  picture  of  our  exiftence  fhould  excite  in 
his  heart  the  firft  feelings  of  humanity. 

We  now  return  to  our  fyftem,  and  proceed.  When  that  cri¬ 
tical  age  approaches,  which  indicates  the  exiftence  of  thofe 
defires  that  are  natural  to  the  fexes,  exhibit  to  your  pupil 
fuch  fcenes  as  may  reftrain,  rather  than  accelerate  the  growth 
of  his  paffions.  Carry  him  from  the  town,  where  the  immo- 
deft  drefs  and  behaviour  of  the  women  anticipate  the  inftruc- 
tions  of  nature  ;  where  every  fcene  prefents  him  with  pleafures,  . 
with  which  he  ought  to  remain  unacquainted  till  he  is  able  to 
choofe  with  propriety.  Carry  him  back  to  his  firft  habitation, . 
whofe  rural  fimplicity  will  fuffer  his  paffions  to  unfold  in  their 
natural  gradation.  But  if  a  tafte  for  the  arts  fhould  attach 
him  to  the  town,  let  that  tafte  ferve  to  prevent  a  dangerous  in- 
activity.  Be  extremely  circumfpedl  in  the  choice  of  his  com¬ 
panions,  his  employments,  his  pleafures.  Shew  him  fuch  pic¬ 
tures  as  are  affecting,  but  modcft  ;  fuch  as  will  nouriih  his  fen-  . 
Ability,  without  inflaming  his  defires.  But  let  us  not  forget, 
that  whilft  we  endeavour  to  avoid  one  extreme,  there  is  a  pof- 
fibility  of  falling  into  the  other.  It  is  not  our  intention  to  af- 
flifl  your  young  pupil  continually  with  objects  of  horror  and 
diftrefs  ;  to  carry  him  from  hofpital  to  hofpital,  and  from  one 
prifon  to  another.  We  mull  not,  by  too  frequent  repetition, 
harden,  inftead  of  foftening,  his  heart,  at  the  fight  of  human 
woes.  What  we  too  often  behold  we  ceafe  to  imagine,  and  i$ 
is  in  imagination  only  that  we  feel  the  miferies  of  others. 
Hence,  from  their  conftant  vifits  to  the  dying  and  the  fick, 
the  hearts  of  priefts  and  phyficians  grow  callous  and  obdurate. 
Let  your  pupil,  therefore,  be  made  acquainted  with  the  lot  of 
man,  and  the  bufferings  of  his  fpecies  ;  but  let  him  not  be  too 
frequent  a  witnefs  of  fuch  calamity.  A  fingle  object,  judi- 
cioufly  chofen,  and  ffiewn  at  a  proper  time,  will  infpire  him' 
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with  tendernefs,  and  afford  him  reflection  for  a  whole  month. 
It  is  not  fo  much  the  object  itfelf,  as  his  return  to  it  In  idea, 
which  determines  his  judgement ;  and  the  permanence  of  the 
impreffion  upon  his  mind  depends  alfo  lefs  upon  the  obje£l 
than  the  point  of  view  in  which  it  is  recalled  to  his  mind.  By 
this  management  of  our  examples,  leffons,  and  images,  we 
(hall  for  a  long  time  blunt  the  dangerous  edge  of  inclination, 
and  divert  the  attention  of  nature  whilft.  we  follow  her  own 
dilates. 

In  proportion  as  he  becomes  more  enlightened,  let  the  ideas 
which  you  mean  to  excite  be  adapted  to  his  underflanding  ; 
and  in  proportion  as  his  defires  take  fire,  make  choice  of  fuch 
objefls  as  will  mod  effectually  ftifle  the  flame.  It  has  been 
told  by  an  old  military  gentleman,  who  was  as  much  diftin- 
guiflied  for  his  morals  as  for  his  courage,,  that  his  father,  who 
was  a  fenfible  man,  but  extremely  devout,  feeing  that  he  was 
naturally  too  much  inclined  to.  women,  fpared  no  pains  to 
curb  this  propenfity;  but  finding, notwithftanding  all  his  care, 
that  his  fon  (till  perfifted  in  his  vices,  he  carried  him  to  an 
hofpital  eftablfthed  for  the  cure  of  the  people  in  the  venereal 
difeafe,  and,  without  any  previous  intimation  of  his  defign, 
led  him  into  a  gallery  full  of  thofe  unhappy  wretches,  who 
were  fevtrely  expiating  the  follv  which  had  brought  them  thi¬ 
ther.  At  this  hideous  fpedtacle,  fo  offenfive  to  all  his  fenles, 
the  young  man  grew  fick.  “  Go,  thou  wretched  debauchee,” 
faid  the  father,  with  a  fignificant  look  and  emphafis,  “  follow 
thy  loofe  inclinations  ;  it  will  not  be  long  before  thou  wilt 
think  thyfelf  happy  in  being  admitted  into  this  place  ;  or  per¬ 
haps  a  viftim  to  the  moll  infamous  fufferings,  thou  wilt  com¬ 
pel  thy  father  to  thank  God  for  thy  death.” 

Thefe  few  words,  joined  to  the  affecling  fcene  before  him, 
made  an  impreffion  upon  the  young  man  which  time  could 
never  efface.  Condemned  by  his  profeflion  to  fpend  his  youth 
in  garrifons,  he  chofe  rather  to  bear  the  raillery  of  his  compa¬ 
nions  than  imitate  their  vices.  “  I  was  a  man,”  faid  he, 
4‘  and  have  had  my  foibles  ;  but  during  my  whole  life  I  never 
could  behold  a  public  prollitute  without  horror.”  Tutors! 
let  me  advife  yo'u  to  put  little  confidence  in  words  ;  but  learn 
to  make  a  proper  choice  of  $ime,  place,  and  circumftances : 
let  examples  be  your  leftures,  and  reft  affured  of  their  effedl. 

During  infancy  our  employment  is  inconfiderable  :  the  ne¬ 
glects  or  millakes  of  that  age  are  not  without  remedy,  and 
the  good  we  imbibe  might  be  communicated  at  a  later  period  : 
but  it  is  otherwife  with  regard  to  the  age  when  man  firft  be¬ 
gins  really  to  live.  This  age  is  always  too  fhort  for  the  ufe 
which  we  ought  to  make  of  it,  and  its  importance  requires  an 
unwearied  attention.  Our  inftruftors  complain,  that  the  na¬ 
tural  fire  of  this  age  renders  youth  ungovernable.  Very  true  ; 
but  is  it  not  entirely  their  own  fault  ?  Can  they  be  ignorant, 
that  when  they  have  once  fuffered  this  fire  to  make  its  way 
through  the  fenfes,  it  is  not  in  their  power  to  divert  its  courfe  ? 
Will  the  tedious,  frigid  fermons  of  a  pedant  efface  from  the 
mifid  of  his  pupil  the  idea  of  pleafure  which  he  has  conceived  ? 
will  they  banifh  from  his  heart  the  defires  which  torment  him? 
will  they  quench  the  ardour  of  a  flame  of  which  he  already 
knows  the  ufe  ?  will  he  not  be  enraged  at  thofe  obftacles 
which  oppofe  the  only  happinefs  of  which  he  has  any  idea  ? 
and  in  the  fevere  law  prefcribed  without  explanation,  what 
can  he  difcover  except  the  caprice  and  hatred  of  a  man  who 
choofes  to  torment  him  ?  Is  it  therefore  wonderful  that  he 
ftould  oppofe  and  hate  the  pedagogue  in  his  turn  ? 

It  is  eafy  to  conceive,  that,  by  relaxing  his  feverity,  a  tutor 
may  render  himfelf  lefs  difagreeable  to  his  pupil,  and  yet  pre- 
ferve  an  apparent  authority  :  but  we  do  not  perceive  the  ufe  of 
that  authority  which  ferves  only  to  foment  the  vices  which  it 
ought  to  reprefs:  it  is  much  the  fame  as  if  a  rider,  ;o  order  to 
tame  an  unruly  horfe,  were  to  leap  him  down  a  precipice. 


This  fire  of  youth,  fo  far  from  being  an  obftacle  in  his  educa¬ 
tion,  is  the  proper  inftrliment  of  its  accomplifhment ;  it  is  that 
which  gives  you  an  advantage  over  the  heart  of  your  pupil, 
when  he  ceafes  to  be  lefs  powerful  than  yourfelf.  His  firft  affec¬ 
tions  are  the  reins  with  which  you  (hould  direct  all  his  motions. 
He  was  before  at  liberty  ;  but  now  he  is  enflaved.  Whilft  he 
was  incapable  of  affection,  he  was  dependent  only  on  himfelf 
and  his  neceffities  ;  hut  the  moment  he  loves,  he  depends  on 
his  attachments.  Thus  are  formed  the  firft  bonds  which  unite 
him  to  his  fpecies;  but  we  are  not  to  fuppofe  that  his  new¬ 
born  fenfibility  will  be  univerfal,  or  that  he  will  conceive  any 
meaning  in  the  word  mankind.  No  ;  that  fenfibility  will  be 
firft  confined  to  his  equals,  and  his  equals  are  thofe  only  with 
whom  he  is  acquainted  ;  thofe  whom  cuftom  has  rendered  dear 
to  him,  or  ufeful ;  thofe  in  whom  he  perceives  a  fimiiitude  of 
ideas  and  fenfations;  thofe  who  are  expofed  to  the  pains,  and 
are  fenfible  of  the  pleafures,  which  he  has  experienced ;  in  a 
word,  thofe  in  whom  the  more  manifeft  identity  of  nature  in- 
creafes  his  difpofition  to  felf-love.  It  is  not  till  after  having 
cultivated  his  difpofition  in  a  thoufand  forms,  after  much  re¬ 
flection  on  his  own  fentiments,  as  well  as  thofe  of  others, 
that  he  will  be  able  to  generalife  his  notions  under  the  abftraft 
idea  of  humanity,  and  add  to  his  particular  affections  thofe 
which  are  to  unite  him  to  the  whole  fpecies. 

If  y  ou  have  judgment,  reader,  to  accomplifh  your  talk  com¬ 
pletely  thus  far,  the  reft  is  eafy.  By  a  prudent  application  of 
the  fame  principles,  you  will  conduct  your  pupil  to  the  period 
of  manhood,  and  render  fociety  an  important  fervice,  by 
having  introduced  into,  its  bofom  a  well  educated,  happy,  and 
benevolent  individual.  We  (hall  not  conclude,  however,  til! 
we  have  fpoken  on  a  fubjeCt  which  the  devout  reader  will 
wonder  we  have  deferred  fo  long. 

Sect.  XXXIX.  Of  Riligion. 

The  reader  will  doubtlefs  be  furprifed  to  find  that  we  have 
attended  our  pupil  throughout  the  whole  firft  age  of  life, 
without  once  fpeaking  to  him  of  religion.  He  hardly  knows 
at  fifteen  years  of  age  whether  or  not  he  hath  a  foul,  and  per¬ 
haps  it  will  not  be  time  to  inform  him  of  it  when  he  is  eigh¬ 
teen  ;  for,  if  he  learns  it  too  foon,  he  funs  a  rifle  of  never 
knowing  it  at  all. 

Were  we  to  defign  a  picture  of  the  mod  deplorable  ftupi- 
dity,  we  would  draw  a  pedant  teaching  children  their  cate- 
chifm  :  and  if  refolved  to  crack  the  brain  of  a  child,  it  is 
only  neceffary  to  oblige  him  to  explain  what  he  faid  when  he 
repeated  his  catechifm.  It  may  be  objefted,  that  the  greater 
part  of  the  dogmas  of  chriftianity  being  myfterious,  to  ex- 
peCt  the  human  mind  (hould  be  capable  of  conceiving  them,  is 
not  fo  much  to  expect  children  (hould  he  men,  but  that  man 
(hould  be  fomething  more.  To  this  we  anfwer,  in  the  firft 
place,  that  there  are  myfteries,  which  it  is  not  only  impofiible 
for  man  to  comprehend,  but  alfo  to  believe  ;  and  we  do  not  fee 
what  we  get  by  teaching  them  to  children,  unlefs  it  be  to  learn 
them  betimes  to  tell  lies.  We  may  fay  farther,  that  before  we 
admit  of  myfteries,  it  is  neceffary  for  us  to  comprehend,  at 
lead,  that  they  are  incomprehenfible,  and  children  are  not 
even  capable  of  this.  At  an  age  when  every  thing  is  myfteri¬ 
ous,  there  are  no  fuch  things,  properly  fpeaking,  as  myfte- 
ries. 

Relieve  in  God ,  and  thou  Jhalt  he  faved. —  I  his  dogma,  mif- 
underllood,  is  the  principle  of  fanguinary  perfection,  and 
the  caufe  of  all  thofe  futile  inftruttions  which  have  given  a 
mortal  blow  to  human  reafon,  by  accuftoming  it  to  be  fatis- 
fied  with  words.  Doubtlefs  not  a  moment  is  to  be  loft  when 
wc  are  running  the  race  of  eternal  falvation  ;  hut  if,  to  ob¬ 
tain  this  important  prize,  it  be  fufticient  to  learn  to  repeat  a 
fet  form  of  words,  what  (hould  hinder  us  from  peopling 
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heaven  with  magpies  aad  parroquets,  as  well  as  with  chil¬ 
dren  ? 

To  impofe  an  obligation  of  believing,  fuppofes  the  poffibility 
of  it.  The  philofopher  who  does  not  believe,  is  certainly  in 
the  wrong  ;  becaufe  he  mifufes  the  underftanding  he  has  culti¬ 
vated,  and  is  capacitated  to  comprehend  the  fublime  truths  he 
'yejedts.  But  though  a  child  fhould  profefs  the  chriftian  reli¬ 
gion,  what  can  he  believe  ?  He  can  believe  only  what  he  con¬ 
ceives,  and  he  conceives  fo  little  of  what  is  faid  to  him,  that  if 
.you  tell  him  direftly  the  contrary,  he  adopts  the  latter  dogma 
as  readily  as  he  did  the  former.  The  faith  of  children,  and 
indeed  of  many  grown  perfons,  is  merely  an  affair  of  geogra¬ 
phy.  Are  they  to  be  rewarded  in  heaven,  becaufe  they  were 
born  in  Britain,  and  not  at  Mecca?  One  man  is  told  that  Ma¬ 
homet  was  a  prophet  fent  by  God,  and  he  accordingly  fays, 
that  Mahomet  was  a  prophet  fent  by  God  ;  and  the  other  is 
told  that  Mahomet  was  an  impoftor,  and  he  alfo  in  like  man¬ 
ner  fays  Mahomet  was  an  impoftor.  Had  thefe  two  perfons 
only  changed  places,  each  would  alfo  have  changed  his  tone, 
and  affirmed  what  he  now  denies.  Can  we  infer  from  two  dif- 
pofitions  fo  much  alike,  that  one  will  go  to  heaven  and  the 
other  to  hell  ?  When  a  child  fays  he  believes  in  God,  it  is  not 
•in  God  he  believes,  but  in  Peter  or  James,  who  tells  him  there 
is  fomething  which  is  called  God  :  thus  he  believes  in  the  man¬ 
ner  of  Euripides,  when  Jupiter  was  thus  addrefled  in  one  of 
his  tragedies : 

0  Jupiter  !  though  nothing  1  know  of  thee  hut  thy  name , - - 

We  proteftants  hold,  that  no  child  who  dies  before  he  ar¬ 
rives  at  the  age  of  reafon  is  deprived  of  falvation  ;  the  Roman 
■Catholics  believe  the  fame  of  every  child  that  is  baptized, 
though  it  fhould  never  once  have  heard  the  name  of  God. 
There  are  fome  cafes  therefore  in  which  men  may  be  faved 
•without  believing  in  God,  as  in  infancy  or  imbecility  of  mind, 

■  as  in  idiocy  or  madnefs,  where  the  underftanding  is  incapable 
of  the  operations  requifite  to  infer  an  acknowledgement  of  the 
Deity.  All  the  difference  that  exifts  here  between  us  and  the 
reader  is,  that  he  thinks  children  of  feven  years  of  age  capa¬ 
citated  to  believe  in  God,  and  we  do  not  think  them  capable  of 
it  even  at  fifteen.  Whether  we  are  right  or  wrong  in  this 
particular,  it  is  not  in  itfelf  an  article  of  faith,  but  only  a 
fimple  obfervation  in  natural  hiftory. 

On  the  fame  principles,  it  is  evident,  that  if  a  man  fhould 
arrive  at  old  age  without  believing  in  God,  he  would  not  be 
deprived  of  his  prefence  in  the  other  world,  provided  his  in¬ 
fidelity  was  not  wilful ;  and  this  doubtlefs  may  fometimes  hap¬ 
pen  You  will  admit,  that,  with  refped!  to  madmen,  a  mala¬ 
dy  deprives  them  of  their  intellectual  faculties,  but  not  of 
their  condition  as  men,  nor  of  courfe  of  their  claim  to  the  be¬ 
neficence  of  their  Creator.  Why  then  will  you  not  admit  the 
fame  claim  in  thole  who,  fequeftered  in  their  infancy  from  all 
fociety,  have  lived  the  real  life  of  a  favage,  deprived  of  that 
information  which  is  to  be  acquired  only  by  converfation 
with  mankind  ?  For  it  is  a  demonftrable  impoffibility  that  fuch 
a  lavage  fhould  ever  raife  his  ideas  to  the  knowledge  of  the 
true  God.  Reafon  tells  us,  that  man  is  punifhable  only  for 
fiis  wilful  errors,  and  that  invincible  ignorance  can  never  be 
imputed  to  him  as  a  crime.  Hence  it  fhould  follow,  that  in 
the  eyes  of  Eternal  Juftice  every  man  who  would  have  be¬ 
lieved  had  he  had  the  opportunities  of  information,  will  ap¬ 
pear  as  a  believer  ;  and  that  none  will  be  punifhed  for  infidelity 
but  thofe  whofe  hearts  refufe  to  admit  the  truth. 

Let  us  beware  of  divulging  the  truth  to  thofe  who  are  incapa¬ 
ble  of  unclerjianding  it :  for  this  is  the  way  to  fuhjliiute  error  in 
the  room  of  it.  It  were  better  to  have  no  ideas  of  God  at  all, 
than  to  entertain  thofe  which  are  mean,  fantaftical,  injurious, 
and  unworthy  a  divine  objedl ;  it  is  a  kfs  crime  to  be  ignorant 
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of,  than  to  infult  him.  “  I  had  much  rather,”  fays  the  amiable 
Plutarch,  “  that  people  fhould  believe  there  is  no  fuch  perfoft 
as  Plutarch  in  the  world,  than  that  they  fhould  fay,  he  is  unjuft, 
envious,  jealous,  and  fo  tyrannical  as  to  require  of  others  what 
he  has  not  left  them  power  to  perform.” 

The  great  evil  of  thofe  prepofterous  images  of  the  Deity, 
which  we  may  trace  in  the  minds  of  children,  is,  that  they  re¬ 
main  indelible  during  their  whole  lives  ;  and  that  when  they  are 
men,  they  have  no  better  conceptions  of  God  than  they  had 
when  they  were  children.  We  need  he  under  no  fuch  appre- 
henfions,  however,  with  refpett  to  our  pupil,  who,  conftantly 
refilling  to  pay  any  attention  to  objects  above  his  capacity, 
hears  with  the  moft  perfect  indifference  thofe  things  he  doth 
not  under  (land.  There  are  fo  many  of  thefe,  of  which  he  is 
accuftomed  to  fay,  “  This  matter  is  not  my  concern,”  that 
he  will  not  be  embarrafTed  about  anyone  that  may  be  propofed 
to  him  :  and  even  when  he  begins  to  intereft  himfelf  in  thefe 
important  queftions,  it  is  not  becaufe  he  may  have  happened 
to  hear  them  propofed,  but  when  the  progrefs  of  his  under¬ 
ftanding  leads  him  to  fuch  difquifitions. 

We  have  feen  by  what  means  a  cultivated  underftanding 
makes  its  approaches  to  the  knowledge  of  thefe  myfleries  ; 
and  we  readily  agree  that  it  does  not  naturally  arrive  at  fuch 
knowledge,  even  in  the  midft  of  fociety,  before  we  reach  a 
very  advanced  age.  But,  as  there  are  numerous  and  inevitable 
caufes  in  fociety,  from  which  the  progrefs  of  the  paffions  is 
accelerated ;  if  the  progrefs  of  the  underftanding,  which 
ferves  to  regulate  thofe  paffions,  be  not  accelerated  in  the  fame 
proportion,  then  it  is  that  we  depart  from  the  order  of  nature, 
and  that  the  equilibrium  between  our  reafon  and  our  paffions  is 
deftroyed.  If  we  are  not  fufficiently  our  own  mafters  to  mo¬ 
derate  a  too  rapid  development  of  certain  faculties,  it  is  ne- 
ceffary  to  hurry  on  with  the  fame  rapidity  thofe  which  ought 
to  correfpond  with  them,  fo  that  the  order  in  which  they 
ffiould  all  be  naturally  dilplayed,  be  not  perverted ;  that  thofe 
which  ought  to  go  together,  be  not  feparated  ;  and  that  man, 
as  the  fame  confcious  individual  during  every  moment  ot  his 
life,  fhould  not  be  advanced  to  a  certain  degree  by  one  of  his 
faculties,  and  to  a  different  degree  by  another. 

What  a  difficulty  is  there  here  rifing  up  againft  us?  a  diffi¬ 
culty  by  fo  much  the  greater  as  it  depends  lefs  on  the  things 
themfelves,  than  on  the  pufillanimity  of  thofe  who  dare  not 
venture  to  refolve  it  Let  us  begin  at  leal!  by  daring  to  pro- 
pofe  it.  A  child  fhould  be  educated  in  the  religion  of  his  fa¬ 
ther  ;  it  is  always  eafy  to  convince  him  that  fuch  a  faith,  be  it 
what  it  will,  is  the  only  true  one  ;  and  that  all  others  are  ab- 
furd  and  extravagant.  The  force  of  the  arguments  on  this 
head,  depends  abfolutely  on  this  point,  to  wit,  on  the  country 
in  which  they  are  propofed.  Let  a  Turk,  who  finds  Chrifti- 
anity  fo  ridiculous  at  Conftantinople,  go  and  fee  how  ridiculous 
Mahometanifm  is  in  England.  Cuftom  and  prejudice  triumph 
particularly  in  matters  of  religion.  But  how  fhall  we,  who, 
on  all  occafions,  pretend  to  fhake  off  its  yoke  ;  we,  who  pay 
no  regard  to  the  authority  of  opinion  ;  who  would  teach  our 
pupil  nothing  but  what  he  might  have  learned  himfelf,  in  any 
country  ;  in  what  religion  fhall  we  educate  our  pupil  ?  To  what 
fed!  fhall  we  unite  the  man  of  nature  ?  The  anfwer  appears  to 
be  very  fimple.  We  will  unite  him  neither  to  one  nor  ano¬ 
ther,;  but  place  him  in  a  proper  fituation,  and  qualify  him  to 
make  choice  of  that  which  the  belt  ufe  of  his  reafon  may  in¬ 
duce  him  to  adopt. 

To  what  can  we  attribute  the  prevailing  fcepticifm  with  re¬ 
gard  to  chriftianity,  but  to  the  erroneous  impreffions  made  on 
the  minds  of  children  ?  The  dogmata  forced  as  it  were  upon 
them  by  well-meaning  but  inconfiderate  tutors,  appear,  at  a 
more  advanced  period,  when  reafon  wdl  exere  fe  her  province-,  fo 
irreconcilable,  that  the  mind  is  tempted  to  reject  altogether  a 
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fy/lem  which  in  fome  of  its  parts  wears  to  them  the  appear¬ 
ance  of  fallacy.  Parents,  would  you  choofe  that  your  children 
fhould  be  really  Chrifiians,  be  content  to  make  them  virtuous 
and  happy  till  that  period  when  the  fublime  truths  of  the  doc¬ 
trine  you  would  have  them  believe  are  capable  of  being  compre¬ 
hended.  Guard  them  here,  as  in  all  other  cafes,  againft  error , 
which,  notwithftanding  any  thing  that  bigots  may  fay  to  the 
contrary,  is  far  more  fatal  in  its  confequences  than  the  blindeft 
ignorance.  You  afk  what  God  is  ;  it  is  not  an  eafy  matter 
to  tell  you.  God  can  neither  be  heard,  feen,  nor  touched  ;  he 
is  known  only  by  his  works.  In  order  to  judge  what  he  is, 
flay  till  you  know  what  he  has  done.  If  the  articles  of  our 
religion  are  equally  true,  yet  they  are  not  all  of  equal  import- 
tance.  It  is  very  indifferent  to  the  divine  glory,  whether  it  be 
manifelled  to  us  in  every  particular ;  but  it  is  of  the  utmoft 
confequence  to  human  fociety,  and  to  each  of  its  mem¬ 
bers,  that  every  man  fhould  know  and  fulfil  the  feveral  duties 
towards  his  neighbour,  and  towards  himfelf,  which  are  in- 
joined  him  by  divine  law.  This  is  what  we  ought  conllantly 
to  teach  one  another  ;  and  in  this  particularly  are  parents 
obliged  to  inftrucl  their  children.  Whether  a  virgin  were 
the  mother  of  Chrift,  whether  fhe  brought  forth  the  Deity,  or 
only  a  man  to  whom  the  divine  nature  was  conjoined  ;  whe¬ 
ther  the  fubftance  of  the  father  and  the  fon  be  the  fame,  or 
only  fimilar  ;  whether  the  Holy  Ghoft  proceeds  from  one  of 
the  two,  who  are  both  the  fame,  or  from  both  jointly  ;  per¬ 
haps,  the  determination  of  thefe  queftions,  in  appearance  fo 
effential,  is  not  of  more  importance  to  the  human  fpecies,  than 
to  know  on  which  day  of  the  month  we  ought  to  folemnife 
Barter  ;  whether  it  be  proper  to  fall,  &c.  Let  every  one  think 
of  thefe  matters  as  he,  pleafes  :  the  matter  of  confequence 
to  us  and  our  fellow  creatures  is,  that  every  man  Ihould 
know,  that  there  is  an  arbiter  of  the  fate  of  human  beings,  on 
whom  we  all  depend  as  his  children  ;  that  he  commands  us  all 
to  be  juft,  to  love  each  other,  to  be  beneficent  and  merciful, 
to  keep  pur  engagements  with  all  the  world,  even  with  our 
enemies  and  his  ;  that  the  apparent  felicity  of  this  life  is  no¬ 
thing  ;  that  there  is  another  to  come,  in  which  the  Supreme 
Being  will  diftribute  rewards  to  the  good,  and  punifhments  to 
the  wicked.  Thefe,  and  the  like  dodtrines,  are  proper  to  be 
inculcated  to  children,  and  inftilled  into  the  minds  of  all  man¬ 
kind.  Whofoever  oppoles  them,  is  inconteftably  deferving  of 
punilhment,  becaufe  he  is  a  common  difturber,  and  an  enemy 
to  fociety.  Whofoever  overlooks  them,  and  wants  to  fubjedt 
us  to  his  private  opinions,  drives  towards  the  fame  point  by  an 
oppofite  road  ;  to  ejlablifh  order  after  his  manner ,  he  diflurbs  the 
public  tranquillity  ;  in  the  pride  and  ralhnefs  of  his  heart,  he 
lets  himfelf  up  for  an  interpreter  of  the  Deity  ;  he  demands  the 
homage  and  praife  of  men  in  the  divine  name  ;  he  eredts  him¬ 
felf,  to  the  beft  of  his  power,  in  the  place  of  God ;  he  ought 
to  be  punilhed  for  facrilege,  if  not  for  the  guilt  of  perfec¬ 
tion. 

Keep  your  children,  therefore,  while  they  are  children, 
within  the  narrow  circle  of  the  dodlrine  of  morality.  Make 
them  fully  fenfible  that  there  is  no  other  knowledge  ufeful  to 
man,  but  that  which  teaches  him  to  do  good.  Do  not  make 
your  daughters  philofophers  and  divines  ;  learn  them  nothing, 
in  regard  to  celtftial  things,  but  what  contributes  to  human 
wifdom  :  Let  them  be  accuftomed  to  feel  themfelves  always  in 
the  prefence  of  the  Deity,  to  have  him  for  a  witnefs  to  their 
adlions,  to  their  thoughts,  to  their  virtues,  and  their  pleafures ; 
to  do  good  without  oftentation,  becaufe  he  loves  it ;  to  fuffer 
evil  without  repining,  becaufe  he  will  make  them  amends ;  in 
fhort,  to  be  every  day  of  their  lives  the  fame  as  they  would 
defire  to  have  been,  when  they  are  to  appear  in  his  prefence. 
This  is  a  fyftem  that  at  leaft  is  unfufceptible  of  abufe,  im¬ 
piety,  or  fanaticifm.  Let  others  preach  fublimer  fyftema  as 
Vox..  III. 
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long  as  they  pleafe  5  for  our  part,  we  acknowledge  none  but 
this. 

Sect.  XL.  Of  the  Education  of  Females. 

It  cannot  but  have  occurred  to  the  intelligent  reader,  that 
much  of  what  has  been  pointed  out  as  a  fuitable  plan  of  edu¬ 
cation  for  the  infant  part  of  our  fpecies,  is  no  lets  applicable 
to  either  fex.  The  abilities  common  to  both,  however,  are 
not  equally  divided  between  them  ;  yet,  upon  the  whole,  the 
difference  is  compenfated  :  woman  has  a  much  greater  weight 
by  the  qualities  of  her  own  fex,  than  by  thofe  of  ours; 
wherever  fhe  afferts  her  own  rights,  fire  has  the  advantage  of 
us ;  wherever  fhe  attempts  to  ufurp  ours,  the  advantage  then 
is  on  our  fide.  It  is  impoffible  to  anfwer  this  general  truth 
any  other  way  than  by  exceptions  ;  a  manner  of  arguing  con- 
llantly  ufed  by  the  gallant  admirers  of  the  fair  fex. 

Were  women  after  ascertain  age  to  cultivate  the  manly  qua¬ 
lities,  and  to  negledl  thofe  which  belong  to  their  fex,  they 
would  evidently  adl  contrary  to  their  own  intereft.  Of  this 
they  are  perfectly  fenfible,  and  they  have  too  much  art  to 
be  caught  in  fuch  a  fnare.  While  they  endeavour  to  ufurp  our 
rights,  they  do  not  relinquifh  their  own.  But  from  thence  it 
follows,  that,  not  being  able  to  manage  them  both,  becaufe 
they  are  incompatible,  they  remain  below  their  own  ftandard, 
without  coming  up  to  ours,  and  decreafe  in  one  half  of  their 
value. 

But  if  the  peculiar  duties  of  the  fex  render  it  neceffary  at  a 
proper  period  to  run  counter  to  the  plan  we  have  recommended 
for  males,  does  it  follow  from  thence,'  that  a  woman  ought  to 
be  educated  in  abfolute  ignorance,  and  confined  to  the  interior 
management  of  a  family  ?  Shall  man  make  a  fervant  of  his 
help-mate,  and  deprive  himfelf  in  her  company  of  the  greateft 
endearment  to  fociety  ?  The  better  to  keep  her  under  fubjec- 
tion,  fhall  he  debar  her  from  all  fenfation.  and  knowledge  ? 
Shall  he  make  a  mere  machine  of  her  ?  No  furely  ;  this 
was  never  the  intent  of  nature,  who  endowed  the  fex  with 
fo  much  wit  and  fprightly  fancy  ;  on  the  contrary,  nature 
requires  they  fhould  think,  they  fhould  judge,  they  Ihould 
learn,  and  improve  their  underftandings  as  well  as  their 
perfons  :  thefe  are  the  arms  with  which  fhe  has  fupplied  them, 
to  compenfate  for  their  want  of  that  ftrength  with  which  our 
fex  has  been  inverted.  They  ought  not  to  learn  a  great  many 
things,  but  only  fuch  as  it  is  proper  for  them  to  know. 

Whether  we  confider  the  particular  deftination  of  the  fex, 
with  their  inclinations  and  duties,  all  concur  in  pointing  out 
that  form  of  education  which  fuits  them  beft.  Man  and  wo¬ 
man  are  formed  for  one  another,  but  their  mutual  dependence 
is  not  equal :  the  men  depend  on  the  women  by  their  defires ; 
the  women  on  us,  both  by  their  defires  and  their  wants ;  we 
could  fubfift  much  better  without  them,  than  they  without  us. 
It  is  impoffible  for  them  to  have  neceffaries,  or  to  live  agree¬ 
ably  to  their  condition,  unlefs  they  are  fupplied  by  our  fex, 
and  we  think  them  worthy  of  our  afiiftance.  They  are  de¬ 
pendent  on  our  opinions,  on  the  price  wre  fet  upon  their  merit, 
and  on  the  eftimation  we  make  of  their  charms  and  virtues. 
Even  the  law  of  nature,  notwithftanding  the  late  fanciful 
doctrines  of  the  Rights  of  Women,  has-  fubjedt ed  both  them 
and  their  offspring  to  the  jurifdiction  of  the  male  fex.  It  is 
not  fufficient  for  them  to  be  worthy  of  efteem,  they  muft  be 
adlually  efteemed  ;  it  is  not  enough  for  them  to  be  beautiful, . 
it  is  neceffary  they  fhould  give  pleafure  ;  it  is  not  fufficient 
that  they  are  endowed  with  wifdom  and  virtue,  they  muft  be 
acknowledged  to  be  wife  and  virtuous  :  their  honour  does' not 
folely  depend  on  their  condudt,  but  on  their  reputation  ;  and 
ic  is  impoffible  that  fire  who  confents  to  part  with  her  good 
name,  fhould  ever  be  an  honed  woman.  The  good  adlions  o£- 
a  man  depend  folely  on  himfelf;  he  may  bid  defiance  to  the 
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public  judgment :  but  thofe  of  women  depend  alfo  upon 
others,  lince  her  reputation,  which  is  nothing  but  opinion,  is 
as  dear  to  her  as  life.  The  confequence  is,  that  their  fyflem 
of  education  ought  to  be  different  from  ours.  Opinion  is  the 
grave  of  virtue  among  men,  but  its  throne  with  women. 

The  good  habit  and  difpofition  of  children  is  derived  from 
that  of  their  mothers ;  the  early  education  of  the  males  is 
connected  with  the  care  taken  of  us  by  females ;  and  on  them 
alfo  depend  our  manners,  our  paffions,  our  tafles,  our  plea- 
fures,  and  even  happinefs  itfelf.  Thus  the  education  of  the  fair 
fex Jhould  be  entirely  relative  to  ours.  To  efteem,  to  rear  us 
■when  young,  to  attend  us  when  grown  up,  to  advife,  to  con- 
fole  us,  to  footh  our  pains,  and  to  foften  life  with  every  kind  of 
blandifhment ;  thefe  are  the  duties  of  the  fex  at  all  times,  and 
what  they  ought  to  learn  from  their  infancy.  Unlefs  they  are 
guided  by  this  principle,  they  will  mifs  their  aim,  and  all  the 
inflrudtions  beflewed  on  them  will  neither  contribute  to  their 
happinefs  or  to  ours. 

But  although  every  woman  fhould  be  willing,  both  by  incli¬ 
nation  and  duty,  to  pleafe  our  fex,  yet  there  is  a  wide  differ¬ 
ence  between  defiring  to  oblige  a  man  of  worth,  who  is  really 
deferving  of  love,  and  endeavouring  to  be  agreeable  to  thofe 
little  effeminate  fops,  who  are  the  difgrace  of  their  own  fex, 
and  of  that  which  they  foolifhly  atttmpt  to  rival.  Neither 
nature  nor  reafon  can  induce  a  woman  to  love  a  man  for  thofe 
qualities  in  which  he  reiembles  herfelf ;  neither  is  it  by  imitat¬ 
ing  our  manner,  that  fhe  is  to  endeavour  to  conciliate  our  af¬ 
fection. 

Whenever,  therefore,  the  women  lay  afide  the  modefty  and 
decorums  of  their  own  fex,  to  affedt  the  airs  of  thofe  fribbles, 
inflead  of  acting  according  to  nature,  they  greatly  deviate 
from  her,  and  forfeit  the  very  rights  which  they  would  fain 
ufurp.  Were  we  to  behave  otherwife,  fay  they,  we  fhould 
not  be  agreeable  to  the  men  :  but  they  are  miftaken.  They 
mufl  be  fools,  to  be  in  love  w'ith  fools ;  the  defire  of  gaining 
the  affeCtion  of  fuch  men  fhews  the  tafle  of  thofe  women. 
If  we  had  no  filly  fellows  among  our  fex,  the  women  would 
foon  make  us  fuch  ;  and  our  weakneffes  would  be  much  more 
owing  to  them,  than  theirs  to  us.  The  women  who  love  real 
men,  and  defire  to  pleafe  them,  pitch  upon  fuch  means  as  are 
agreeable  to  their  defign.  Woman  is  by  nature  a  coquette, 
but  her  coquetry  changes  its  form  and  its  objeCt,  according 
to  her  different  views:  let  us  regulate  thefe  by  nature,  and 
then  fhe  will  have  the  education  fuitable  to  her  fex. 

Girls,  almoft  from  their  cradle,  are  fond  of  drefs  ;  not  con¬ 
tent  with  being  pretty,  they  would  be  thought  fo  :  by  their 
airs  we  perceive,  that  this  is  already  an  objeCt  of  their  atten¬ 
tion  ;  and  fcarce  are  they  capable  of  underflanding  us,  when 
they  are  governed  by  what  is  faid  concerning  their  perfon  and 
behaviour.  But  no  fuch  confideration  has  any  influence  on 
boys.  Provided  they  can  have  their  pleafure,  and  be  indepen¬ 
dent,  they  give  themfelves  but  very  little  trouble  about  what 
the  world  may  think  of  their  condudt.  It  requires  time,  and 
a  good  deal  of  trouble,  to  fubjeCf  them  to  the  fame  law,  as 
that  by  which  the  girls  are  entirely  direCted. 

From  whatever  quarter  the  women  receive  this  firfl  leffon,  it 
is  a  very  good  one.  Since  the  body  is  born  in  fome  meafure 
before  the  mind,  it  requires  the  firfl  culture  ;  the  above  order 
is  common  to  both  fexes,  but  the  objeCt  is  different ;  in  one, 
this  objeCt  is  the  improving  its  ftrength ;  in  the  other,  its 
charms.  Not  that  thefe  ought  to  be  exclufive  qualities  in  each 
fex,  but  only  the  order  is  inverted:  women  mult  have  a  fuffi- 
cient  power  to  perform  all  their  aCtions  with  a  graceful  air  ; 
men  mull  have  fufficient  dexterity  to  do  theirs  with  cafe. 

From  the  too  great  delicacy  of  women,  that  of  men  is  de¬ 
rived.  The  former  ought  not  to  be  robufl  for  tl*:mfelves,  but 
for  our  fake,  to  the  end  that  their  male  offspring  may  be  ftrong 
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and  vigorous..  On  this  account,  it  is  preferable  by  far  to  edit* 
cate  young  girls  in  fituations,  where  they  have  a  very  Ample  diet, 
but  are  permitted  to  play,  to  jump,  and  run  about  in  the  open 
air,  and  in  the  garden  ;  than  to  bring  them  up  at  home,  where 
they  are  fed  with  dainties,  where  they  are  constantly  flattered 
or  reprimanded;  where  feated  under  their  mother’s  eye,  in  a 
clofe  apartment,  they  neither  dare  to  rife,  nor  to  fpeak,  nor 
hardly  to  draw  their  breath ;  where  of  courfe  they  have  not  a 
moment’s  liberty  to  play,  to  run  about,  to  make  a  noife,  and 
fall  into  the  little  levities  fo  natural  to  their  age  :  they  are  either 
indulged  in  fuch  liberties  as  are  dangerous,  or  checked  by  an 
injudicious  feverity.  In  this  manner  are  young  people  ruined, 
both  in  body  and  mind. 

Children  of  both  fexes  have  a  great  many  amufements  in 
common,  and  this  muft  ever  be  the  cafe  ;  but  it  is  not  the 
fame,  when  they  grow  up  to  maturity.  They  have  l.’kewife 
their  peculiar  tafles,  by  which  the  fex  is- diflinguifhed.  The 
boys  like  whatever  is  productive  of  motion  and  noife,  as  drums, 
tops,  and  hobby-horfes  ;  the  girls  are  fonder  of  decorations 
that  pleafe  the  eye,  fuch  as  looking-glaffes,  toys,  and  babv- 
cloaths.  Dolls  are  the  favourite  amufement  of  the  fex,  which 
plainly  indicates  the  defign  for  which  they  were  formed.  The 
natural  part  of  the  art  of  pleafing  confilts  in  drefs,  and  this  is 
all  that  children  are  capable  of  learning. 

It  is  curious  to  fee  how  a  little  girl  will  fpend  whole  days 
about  her  baby,  continually  changing  its  attire,  dreffing  and 
undrefiing  it  a  hundred  times,  ever  contriving  modes  of  orna¬ 
ment,  whether  w7ell  or  ill  chofen,  it  does  not  figmfy.  Her 
fingers  are  not  fupple,  her  tafle  is  not  formed,  and  yet  her  turn 
of  mind  begins  to  fhew  itfelf.  Amidft  this  inceffant  occupation, 
the  time  infenfibly  glides  away,  the  hours  pafs  unknown  to 
her  ;  file  even  forgets  her  repaft,  and  has  a  greater  appetite  for 
fine  cloaths,  than  for  nourifhment.  But  it  will  be  faid,  per¬ 
haps,  that  her  care  is  about  dreffing  her  doll,  and  not  her  own 
perfon ;  no  doubt,  becaufe  fhe  fees  her  doll,  and  does  not 
view  herfelf ;  fhe  is  incapable  of  entering  upon  any'  aCtion  on 
her  own  account ;  her  tafle  is  not  yet  formed  ;  fhe  has  neither 
power  nor  abilities;  in  fhort,  fire  berfelf  is  nothing,  fire  is  en¬ 
tirely  abforbed  in  her  child,  on  that  fhe  places  all  her  coquet- 
try :  but  it  wu’ll  not  abide  there  for  ever ;  fhe  waits  for  the 
happy  minute,  when  fine  herfelf  is  to  be  the  baby.  Here  we 
have  therefore  an  original  tafle,  of  which  there  can  be  no  fort 
of  doubt.  Your  bufinefs  is  only  to  trace  it,  and  bring  it  under 
a  proper  regulation.  Moll  girls  fhew  an  averfion  to  reading 
and  writing  ;  but  it  is  with  the  greateft  pleafure  they  learn  their 
needle-work.  They  imagine  themfelves  grown  women,  and 
are  delighted  with  the  notion,  that  thefe  abilities  will  one  day 
contribute  to  render  their  perfons  more  agreeable  by  the  de¬ 
corations  of  drefs. 

When  once  this  road  is  open,  it  is  very  eafy  to  follow7 : 
needle-work,  lace,  &c.  come  of  themfelves ;  and  thefe  volun¬ 
tary  improvements  may  extend  as  far  as  defigning,  an  art 
fomehovv  connected  with  that  of  dreffing  in  tafle.  But  there 
is  little  need  for  them  to  apply  themfelves  to  landfcapes,  much 
lefs  to  portrait  painting.  It  is  fufficient  for  them  to  defign 
foliage,  fruits,  flowers,  drapery,  and  whatever  is  capable  of 
giving  an  embellifhment  to  drefs  ;  and  to  draw  a  pattern  of  em¬ 
broidery  after  their  own  fancy,  when  they  cannot  meet  with 
one  to  their  liking.  If  it  be  incumbent  on  men  in  general,  to 
confine  their  fludies  to  practical  knowledge,  this  is  a  point  of 
Hill  greater  importance  to  women  :  for  the  latter,  from  their 
manner  of  life,  w'hich,  though  lefs  laborious,  either  is  or  ought 
to  be  filled  up  with  far  different  cares,  cannot  poffibly  in¬ 
dulge  their  inclination  for  any  particular  amufement,  to  the 
prejudice  of  their  domeflic  employments. 

That  the  duties  of  women  are  more  eafily  feen,  than, 
fulfilled,  need  not  be  infifled  on.  The  firfl  thing  they  ought 


EDUCATION. 


2r  5 


to  learn,  Is  to  be  fond  of  tbofe  duties,  fronva  confideration  of 
their  utility ;  this  is  the  only  way  to  facilitate  their  praCtice. 
Every  Hate,  and  every  age,  has  its  particular  functions.  The 
knowledge  of  them  is  foon  learned,  provided  we  love  them. 
Women,  be  fure  to  honour  your  Hate,  and  in  whatever  fitu- 
ation  of  life  you  are  placed  by  Providence,  you  will  be  always 
refpedted.  The  effential  point  is  to  be  what  nature  defigned 
you  ;  then  there  is  no  doubt  of  your  anfwering  the  expectations 
of  man. 

An  inquiry  into  abdradt  and  fpeculative  truths,  into  tbe 
principles  and  axioms  of  fciences,  and  every  thing  that  tends  to 
render  our  ideas  more  general,  is  not  the  province  of  women. 
Their  ftudies  ought  to  be  all  pradtical  ;  it  is  their  bufinefs  to 
apply  the  principles  difcovered  by  man,  and  to  make  the  ob- 
fervations  by  which  our  fex  is  induced  to  eltabliih  thofe  prin¬ 
ciples.  The  reflections  of  women,  on  fubjeCts  not  immedi¬ 
ately  connected  with  their  duty,  ought  all  to  be  directed  to 
the  knowledge  of  man,  or  tofuch  agreeable  branches  of  fcience 
that  have  tafte  for  their  objeCt.  With  regard  to  works  of 
genius,  they  furpafs  their  comprehenfion ;  neither  have  they 
Sufficient  attention  and  precifion  to  fucceed  in  the  mathema¬ 
tics;  and  as  for  natural  philofophy,  it  belongs  only  to  that 
fex,  which  is  moll  aCtive,  fees  moll  objefts,  is  poflefied  of 
moll  ftrength,  and  exercifes  it  the  molt,  to  judge  of  the  re¬ 
lations  of  fenfible  beings,  and  of  the  laws  of  nature.  The 
woman  being  the  weaker  veflel,  and  feeing  nothing  abroad, 
eftimates  and  determines  the  means  Ihe  is  capable  of  employing 
at  home  to  fupply  her  weaknefs ;  and  thefe  are  the  paflions  of 
man.  Her  mechanical  powers  are  more  confiderable  than  ours ; 
all  her  engines  are  at  work,  to  Ihake  the  human  heart.  What¬ 
ever  is  either  necefiary  or  agreeable  to  her  inclination,  and  is 
not  in  the  power  of  her  own  fex  to  procure,  fhe  mud  obtain 
by  means  of  ours :  and  for  that  end  it  is  incumbent  on  her  to 
enter  into  a  deep  ftudy  of  the  human  mind  ;  not  by  coniidering 
it  abflradledly,  and  in  general,  but  by  obferving  the  minds  of 
thofe  men  by  whom  Ihe  is  furrounded,  and  to  whofe  authority, 
founded  either  in  pofitive  law,  or  the  prejudices  of  opinion, 
flie  is  obliged  to  fubmit/  She  mud  learn  to  difcover  their 
fentiments  by  their  difcourfe,  by  their  adlions,  by  their  looks, 
their  geftures.  She  mull  endeavour  to  direCt  her  own  dif¬ 
courfe,  her  adfions,  her  looks,  her  geflures,  in  fuch  a  manner 
as  to  infpire  them  with  what  fentiments  Ihe  pleafes,  without 
appearing  to  have  any  fuch  delign.  They  will  philofophize 
better  than  Ihe  in  regard  to  the  human  heart  ;  but  fhe  will  be 
able  to  read  it  much  better  than  they.  The  difcovery  of  experi¬ 
mental  morality,  if  it  may  be  fo  called,  is  properly  their  pro¬ 
vince  ;  ours  is  to  reduce  it  to  a  fyftem.  The  women  have 
more  wit,  men  more  genius  ;  women  obferve,  and  men  reafon  ; 
this  concurrence  of  both  is  productive  of  the  cleared  and  mod 
adequate  idea  of  the  human  mind,  of  the  mod  undoubted 
knowledge  of  ourfelves  and  of  our  fpecies,  that  we  are  capable 
of  acquiring  :  and  thus  it  is,  that  art  and  ingenuity  may  incef- 
fantly  improve  our  natural  abilities. 

The  world  is  a  book  open  to  women  ;  when  they  read  any 
thing  wrong  therein,  it  is  their  own  fault,  and  they  *  e  blinded 
by  fome  irregular  paffion.  Yet  a  prudent  mother  of  a  family, 
indead  of  being  a  woman  of  the  world,  lives  as  reclufe  a  life 
as  a  nun.  It  would  be  therefore  very  proper  to  behave  in  the 
fame  manner  to  young  women  who  are  going  to  be  married,  as 
is  pradbifed,  or  ought  to  be  praCtifed,  in  regard  to  thofe  who 
take  the  veil  ;  they  fliould  be  made  to  fee  the  pleafures  of  the 
world  before  they  relinquifli  them,  led  a  lalfe  reprefentation 
fhould  fome  time  hence  feduce  their  hearts,  and  diflurb  the 
tranquillity  of  their  retreat.  In  France  thfe  young  girls  lived  in 
convents, and  married  women  were  continually  rambling  abroad. 
Among  the  ancients  it  was  quite  the  contrary  ;  the  girls  were 
prefent  at  public  fports  and  entertainments ;  the  married  women 


fpent  their  days  in  retirement.  The  latter  cuflom  was  more 
rational,  and  contributed  more  to  the  fupport  of  morality. 
Young  girls  are  allowed  in  fome  meafure  to  be  coquettes ;  their 
main  bufinefs  is  to  amufe  and  divert  themfelves.  The  married 
women  have  affairs  to  mind  at  home,  and  no  hulbands  to  feek 
for  ;  but  they  would  not  find  their  account  in  a  reformation  of 
this  kind,  which  muff  therefore  drop  to  the  ground,  fince  un¬ 
fortunately  it  is  they  that  take  the  lead.  Mothers,  at  lead, 
make  your  daughters  your  companions.  Endeavour  to  give 
them  a  right  feufe  of  things,  and  an  honed  heart ;  after  which 
conceal  nothing  from  their  view,  that  is  proper  for  a  chaflc 
eye  to  behold.  Balls,  affemblies,  public  fports,  and  even 
theatrical  entertainments ;  in  Ihort,  every  thing  that  deludes 
imprudent  youth,  only  by  being  beheld  through  a  wrong 
medium,  may,  without  rifle,  be  expofed  to  the  view  of  a  perfon 
of  found  judgment.  The  earlier  they  are  made  acquainted 
with  thofe  tumultuous  pleafures,  the  fooner  they  will  be  for¬ 
feited  with  them. 

But  here  we  have  raifed  a  very  ftrong  party  againd  us. 
“  Where,”  fay  they,  “  are  the  girls  capable  of  refilling 
fuch  temptations  ?”•  The  very  fird  profpedh  of  the  world  is 
fufficient  to  turn  their  heads,  and  to  intoxicate  them  for  ever; 
when  once  they  have  tafled  its  gaieties,  they  will  never  choofe 
to  leave  it.  That  may  be  ;  but  before  you  have  exhibited  this 
deceitful  reprefentation  to  their  eye,  have  you  ajftjled.  them  with 
preparatory  ivjiruftions ,  to  behold  it  without  eviction  ?  Have  you 
given  them  proper  notice  of  the  objecls  it  reprefents  ?  Have 
you  deferibed  them  in  their  real  colours  ?  Have  you  guarded 
them  againd  the  illufions  of  vanity  ?  Have  you  infufed  into 
their  youthful  hearts  a  tade  for  fuch  folid  pleafures,  as  are  not 
to  be  found  in  thofe  gaudy  feenes  ?  What  dep  have  you  taken 
to  preferve  them  from  that  vicious  tade,  by  which  they  are 
corrupted  ?  Perhaps,  indead  of  oppofing  the  public  preju¬ 
dices,  which  began  to  take  root  in  their  minds,  you  have 
rather  encouraged  them ;  you  have  excited  their  curiofity  to 
fee  every  frivolous  amufement.  You  have  confirmed  their 
tade,  or  rather  their  folly,  by  initiating  them  into  thofe  plea¬ 
fures.  Many  a  young  lady,  upon  coming  into  life,  has  no 
other  diredlrefs  or  governante  than  her  own  mother,  who  is 
oftentimes  more  Ample  anti  foolifh  than  her  daughter,  and 
confequently  incapable  of  exhibiting  the  objedls  to  her  view  in 
any  other  light,  than  as  fhe  beholds  them  herfelf.  The  mo¬ 
ther’s  example  and  authority,  more  prevalent  than  reafon, 
judifies  the  daughter  in  her  own  eye,  and  is  a  fufficient 
apology  for  her  condudt.  When  we  advife  a  mother  to  intro¬ 
duce  her  daughter  into  the  world,  it  is  under  a  fuppofition  that 
Ihe  is  to  flrew  it  to  her  in  its  real  colours. 

But  the  mifehief  is  derived  from  a  higher  fource.  Boarding 
fchools  are  the  real  fchools  of  coquetry,  productive  of  the  mod 
extravagant  affedlation,  and  of  all  the  crofles  and  untoward 
accidents  which  befal  the  fair  fex.  As  foon  as  the  young 
women  are  taken  out  of  thofe  houfes,  and  introduced  into 
the  world,  they  find  themfelves  in  their  right  element.  They 
were  educated  for  this  kind  of  life  ;  is  it  then  at  all  furprifing 
they  fliould  like  it  do  well?  To  love  a  quiet  domedic  life,  it 
is  necefiary  to  know  it,  and  to  have  been,  from  the  time  of 
one’s  infancy,  accu domed  to  its  fweets.  The  tade  for  retire¬ 
ment  is  acquired  only  by  having  been  brought  up  at  home  ;  and 
every  woman  who  was  not  educated  by  her  mother,  will  not 
choofe  to  educate  her  own  children.  But  unfortunately  there  is 
no  fuch  thing,  at  prefent,  as  a  private  education  in  large  cities. 
The  mixture  of  companies  is  fo  general,  that  there  is  no  place  - 
of  retreat ;  and  people  lead  a  public  life  even  in  their  own 
houfes.  By  intermixing  with  all  the  world,  they  ceafe  to  have 
any  idea  of  a  family;  they  hardly  know  their  own  relations; 
they  behave  towards  them  as  flrangers ;  and  the  fimplicity  of 
domedic  manners,  together  with  that  familiarity  which  rea. 
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dered  it  fo  endearing,  is  entirely  exploded.  Thus,  even  in 
their  infancy,  they  imbibe  a  tafte  for  fafhionable  pleafures, 
and  for  the  prevailing  maxims  of  this  degenerate  age. 

It  would  be  by  no  means  advifeable  that  a  mother  Ihould 
bring  her  daughter  to  London,  in  order  to  fhevv  her  thofe  exhi¬ 
bitions  which  have  proved  fo  deftruftive  to  the  fex  ;  but  ’when 
this  happens ,  it  is  certain,  that  either  the  young  lady  has  had  a 
bad  education,  or  (he  will  be  in  no  great  danger.  Thofe  who 
are  poffeffed  of  tafte,  good  fenfe,  and  the  love  of  virtue,  will 
not  find  thofe  reprefentations  fo  alluring,  as  they  appear  to 
perfons  deluded  by  their  charms.  The  people  in  the  Metro¬ 
polis  are  apt  to  pafs  their  cenfure  on  thofe  giddy  girls,  who 
hurry  away  from  the  country,  to  learn  the  air  and  manners  of 
the  beau  monde,  and  fpend  half  a  year  in  acquiring  new.  modes, 
only  to  render  themfelves  ridiculous  during  the  remainder  of 
their  lives.  But  who  is  it  that  takes  notice  of  thofe  difcreet 
young  women,  who  are  furfeited  with  all  thofe  tumultuous 
pleafures,  and  return  to  their  refpeftive  countries,  happy  and 
content  with  their  ftate,  upon  comparing  it  with  that  of  higher 
life  ?  How  many  have  been  brought  to  the  capital  by  their 
good-natured  hulbands,  and  at  liberty  to  fettle -there,  yet  have 
■perfuaded  the  good  men  from  any  fuch  defign,  and  returned 
back  with  greater  cheerfulnefs  than  they  expreffed  upon  their 
frrft  fetting  out  ?  It  is  not  known  what  a  number  of  good 
people  there  are  ft  ill  remaining,  that  have  not  bowed  their 
knee  to  the  idol,  and  who  defpife  that  prepolterous  worlhip. 
None  but  thoughtlefs,  giddy  girls,  delight  in  noife  ;  prudent 
women  aft  a  different  part. 

But  if,  notwithftanding  the  general  corruption  and  preju¬ 
dice  as  well  as  the  bad  education  of  the  fair  fex,  there  are 
feveral  whofe  judgment  has  not  yet  been  depraved,  what  muft 
it  be  where  their  good  fenfe  is  confirmed  by  proper  inltruftions, 
or,  to  fpeak  more  correftly,  where  it  is  not  altered  by  vicious 
principles  ?  for  the  whole  bufinefs  confifts  in  preferving  or  re- 
itoring  the  natural  principles.  It  is  not  neceffary  for  this 


purpofe,  to  tire  young  girls  to  death  with  long  difeourfes,  os*  - 
to  oblige  them  to  liften  to  dry  leftures  of  morality.  Moral 
preachings  are  to  both  fexes  the  bane  of  education  Melan¬ 
choly  inltruftions  are  good  for  nothing  but  to  make  young 
people  deceit  the  doftrine,  together  with  thofe  who  deliver  it. 
In  fpeaking  to  girl's,  there  is  no  occafion  to  frighten  them  with 
their  duties,  nor  to  increafe  the  weight  of  that  yoke,  to  which 
nature  has  already  obliged  them  to  fubmit.  In  explaining  their 
duties  to  them,  be  clear  and  precife  ;  do  not  make  them  be¬ 
lieve  that  the  p  raft  ice  is  a  melancholy  thing  ;  do  not  aflame  a 
difmal  face  yourfdf,  nor  an  air  of  feverity.  Whatever  you  ■ 
intend  to  convey  to  the  hearts  of  others,  ought  to  come  from 
your  own  ;  the  catechifm  of  their  moral  duties  Ihould  be  as 
Ihort  and  as  clear,  but  not  fo  grave,  as  that  of  their  religion. 
Let  them  fee  that  thofe  very  duties  are  the  real  fource  of  all 
their  pleafures,  and  the  foundation  of  all  their  rights.  Is  it  fo 
painful  to  love,  in  order  to  be  beloved  again  ;  or  to  be  amiable,  . 
with  a  view  of  being  happy  ;  to  be  worthy  of.  efteem,  for  the 
fake  of  being  obeyed ;  to  aft  honourably,  in  hopes  of  meet¬ 
ing  with  honourable  treatment  ?  How  engaging,  how  refpeft- 
able  are  thofe  rights !  how  facred  to  the  human  heart,  when  a 
woman  knows  how  to  affert  them  properly !  She  has  no  occafion 
to  wait  for  years  or  old  age  to  enjoy  them.  Her  empire  begins 
with  her  virtue ;  her  charms  are  fcarce  unfolded,  when  her 
fvveet  temper  and  modeft  carriage  have  already  eftabiifhed  her 
dominion.  Where  is  the  man  fo  brutifh  and  infen  Able,  as  not 
to  be  difarmed,  and  to  alter  the  rudenefs  of  his  behaviour  in 
the  prefence  of  a  young  lady  of  fixteen,  amiable  in  her  perfon, 
and  prudent  in  her  behaviour ;  who  fays  but  little,  and  pays 
attention  to  what  others  fay ;  whofe  deportment  is  moil  decent, 
whofe  difeourfe  molt  referved,  who  is  no  way  elated  with  her 
beauty,  fo  as  to  forget  either  her  fex  or  her  youth  ;  who  en¬ 
gages  your  favour  even  by  her  timidity,  and  attrafts  the  refpeft 
which  fire  (hows,  to  all  the  world  ? 
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EDULCORATION,  properly  fignifies  the  rendering  fub- 
ftances  more  mild.  Chemical  edulcoration  confifts  almoft  al¬ 
ways  in  taking  away  acids  and  other  faline  fubftances ;  and 
this  is  effefted  by  waffling  the  bodies  to  which  they  adhere  in 
a  large  quantity  of  water.  The  walking  of  diaphoretic  an¬ 
timony,  powder  of  algaroth,  &c.  till  the  water  comes  off  quite 
pure  and  infipid,  are  inftances  of  chemical  edulcoration. — In 
pharmacy,  juleps,  potions,  and  other  medicines,  are  faid  to  be 
tdulcorated,  by  adding  fugar  or  fyrup  to  them. 

EDWARDS  (George),  the  father  of  all  ornithologifts, 
was  born  at  Stratford  in  Suffex,  April  3,  1694.  Being  de- 
figned  for  bufinefs,  he  was  put  apprentice  to  a  tradefman  in 
Fenchurch-ftreet,  London  ;  but,  meeting  with  fome  books 
of  natural  hiftory,  fculpture,  painting,  &c.  he  loft  all  tafte 
for  the  fhop,  and  devoted  himfelf  to  quite  different  objefts. 
On  the  expiration  of  his  apprenticelhip,  he  conceived  a  defign 
of  travelling  into  foreign  countries :  in  1716  he  vifited  Hol¬ 
land,  and  two  years  after  made  a  voyage  to  Norway.  He 
contemplated  the  natural  furniture  of  this  curious  region ; 
and,  what  is  worthy  of  attention,  experienced  in  this  almoft 
barbarous  country,  an  hofpitality  not  to  be  found  in  general 
among  people  who  reckon  themfelves  civilized  and  polite. 
He  vifited  other  countries,  for  the  fame  purpofe  of  contem¬ 
plating  whatever  is  curious  in  nature  and  art ;  and,  on  his  ar¬ 
rival  in  England,  fat  clofely  down  to  his  favourite  ftudy  of 
natural  hiftory,  which  he  cultivated  with  fuch  fuccefs,  as  to 


become  greatly  diftinguiflied.  In  1733,  recommended  by  Sir 
Hans  Sloane,  he  was  chofen  librarian  of  the  college  of  Phy- 
ficians,  and  had  apartments  in  the  college.  He  was  efteemed 
one  of  the  moft  eminent  ornithologifts  in  this  or  any  country. 
He  publilhed  four  volumes  in  4to.  of  the  “  Hiftory  of  Birds, 551 
1743,  i747>  1750,  1751  ;  and  three  more  volumes  in  4to.  un¬ 
der  the  title  of  “Gleanings  of  Natural  Hiftory,”  in  1758, 
1760,  1764.  He  died  July  23,  1773,  in  his  eighty -fir ft 
year  ;  after  having  become  a  fellow  of  the  Royal  and  Antiqua¬ 
rian  Societies  of  London  ;  and  alfo  a  member  of  many  of  the 
academies  of  fciences  and  learning  in  different  parts  of  Eu¬ 
rope. 

EDYSTONE  light-house,  lying  off  Plymouth  harbour, 
was  firft  eiefted  by  the  corporation  of  the  Trinity-houfe  in 
1696;  in  conlideration  of  which,  the  mailers,  &c.  of  Englilh 
(hipping  agreed  to  pay  one  penny  a  ton  outwards  and  inwards. 
It  was  demolilhed  by  the  ftorm  of  1703,  and  re-erefted  by  aft 
of  parliament  in  the  4th  of  queen  Anne,  and  the  fame  duty 
on  tonnage  of  fhips  granted  for  its  fupport ;  which  law  was 
enforced  on  the  8th  of  June.  It  has  been  fince  deftroyed  and 
rebuilt. 

EECKHOUT  (Gerbrant  Vander),  hiftory  and  portrait 
painter,  was  born  at  Amfterdam  in  1621,  and  was  a  difciple 
of  Rembrandt ;  whofe  manner  of  defigning,  colouring,  and 
pencilling,  he  imitated  fo  nearly,  that  it  is  difficult  to  diftinguifK 
between  feveral  of  his  paintings  and  thofe  of  his  mafter.  He 


EFF 


EGE 


l  si 7  ] 


painted  after  nature,  and  with  fuch  a  force  as  only  nature  ran 
equal :  his  touch  and  his  colouring  are  the  fame  as  Rem¬ 
brandt’s  ;  but  he  rather  excelled  him  in  the  extremities  of  his 
figures.  His  principal  employment  was  for  portraits  ;  and  in 
thofe  he  was  admirable :  but  he  furpaffed  all  his  contempora¬ 
ries  in  the  power  he  had  of  painting  the  mind  in  the  counte¬ 
nance.  But  although  Eeckhout  painted  portraits  to  fo  great 
a  degree  of  perfection,  yet  was  he  much  more  pleafed  to  paint 
hillorical  fubjefts,  and  he  executed  them  with  equal  fuccefs. 
In  that  ftyle  his  compofition  is  rich  and  full  of  judgment ;  the 
diftribution  of  his  mattes  of  light  and  ttiadow  is  truly  excel¬ 
lent  ;  and  in  the  opinion  of  many  connoiffeurs,  lie  had  more 
tranfparence  in  his  colouring,  and  better  expreffion  than  his 
mailer.  He  died  in  1674. 

EEL,  in  ichthyology,  a  fpecies  of  Mur£SA. 

EEL-f/b ing.  See  Bobbing  and  Sniggling. 

The  lilver-eel  may  be  catclied  with  feveral  forts  of  baits,  as 
powdered- beef,  garden-worms,  minnows,  hen-guts,  fifh-garbage, 
See.  The  molt  proper  time  for  taking  them  is  in  the  night, 
fattening  your  line  to  the  bank  ficies,  with  your  laying-hook  in 
the  water:  or  a  line  may  be  thrown  with  a  number  of  hooks, 
baited  and  plumbed,  with  a  float  to  difeover  where  the  line 
lies,  that  they  may  be  taken  up  in  the  morning. 

Jtticrofcop'ic  Eels.  See  Animalcule. 

Eels  in  Vinegar.  See  Animalcule. 

Ezu-Spear,  a  forked  inftrument  with  three  or  four  jagged 
teeth,  ufed  for  catching  eels:  that  with  the  four  teeth  is 
beft,  which  they  ftrike  into  the  mud  at  the  bottom  of  the  ri¬ 
ver,  and  if  it  Itrike  againtt  any  eels  it  never  fails  to  bring  them 
up. 

EFFARE7,  or  Effraye7,  in  heraldry,  a  term  applied  to  a 
bealt  rearing  on  its  hind-legs,  as  if  it  were  flighted  or  pro¬ 
voked. 

EFFECT,  in  a  general  fenfe,  is  that  which  refults  from,  or 
Is  produced  by,  any  caufe.  See  Cause. 

EFFEMINATE,  effeminati,  according  to  the  vulgate,  are 
mentioned  in  feveral  parts  of  feripture.  The  word  is  there 
ufed  to  fignify  fuch  as  were  confecrated  to  fome  profane  god, 
and  prottituted  themfelves  in  honour  of  him.  The  Hebrew 
word  kadejh ,  tranflated  ejfeminaius,  properly  fignifies  confecrated, 
and  hence  was  attributed  to  thofe  of  either  fex,  who  publicly 
prottituted  themfelves  in  honour  of  Baal  and  Aftarte.  Mofes 
exprefsly  forbids  thefe  irregularities  among  the  Ifraelites  ;  but 
the  hiftory  of  the  Jews  (hows,  that  they  were  notwithftanding 
frequently  praCh'fcd.  Levit.  xxiii.  18. 

EFFENDI,  in  the  Turkilh  language,  fignifies  majlcr :  and 
accordingly  it  is  a  title  very  extenflvely  applied;  as,  to  the  mufti 
and  emirs,  to  the  priefts  of  mofques,  to  men  of  learning,  and 
of  the  law.  The  grand  chancellor  of  the  empire  is  called 
reis-ejfendi. 

EFFERVESCENCE,  an  inteftine  motion  excited  between 
the  parts  of  two  bodies  of  different  natures,  when  they  reci¬ 
procally  diffolve  or  a£l  on  each  other.  It  is  attended  with 
bubbles,  vapours,  fmall  jets  of  the  liquid,  and  a  hitting  noife  ; 
and  thefe  phenomena  are  occafioned  by  the  air  which  at  that 
time  difengages  itfelf.  Sometimes  alfo  it  is  accompanied  with 
a  great  degree  of  heat.  This  term  we  fometimes  find  con¬ 
founded  with  fermentation,  which  is  altogether  a  different  thing. 

EFFIGY,  the  portrait,  figure,  or  exaifl  reprefentation  of  a 
perfon.  It  is  alfo  ufed  for  the  print  or  impreflion  of  a  coin,  re- 
ptefenting  the  prince’s  head  who  ttruck  it. 

EFFLORESCENCE,  among  phyficians,  the  fame  with 
exanthema.  See  Exanthema.  In  chemiftry,  it  denotes  the 
formation  of  a  kind  of  mealy  powder  on  the  furface  of  cer¬ 
tain  bodies.  Efflorefcence  is  occafioned  either  by  decompofi- 
tion  or  drying.  The  efflorefcence  which  happens  to  cobalt 
and  martial  pyrites  is  of  the  firft ;  and  that  obferved  on  the 
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cryftals  of  foflil  alkali,  Glauber’s  fait.  Sec.  of  the  latter  UinJ. 
An  efflorefcence  io  fometimcc  nlfo  a  fpeclec  of  crj  ftallization, 
the  nature  of  which  is  not  well  underttood  ;  as,  the  beautiful 
vegetations  which  (hoot  up  from  vitriolated  tartar  acidulated 
either  with  the  vitriolic  or  nitrous  acids,  the  faline  fpiculat 
which  are  obferved  to  (hoot  from  fait  butter,  &c. 

EFFLORESCENT!  A,  in  botany,  from  ejjlorefco,  to  bloom  ; 
the  precife  time  of  the  year  and  month  in  which  every  plant 
{hows  its  firft  flowers.  Some  plants  flower  twice  a-year,  as  is 
common  between  the  tropics;  others  oftener,  as  the  monthly 
rofe.  The  former  are  called  by  botanifts  lifer  a ;  the  latter, 
muhifera.  The  time  of  flowering  is  determined  by  the  degree 
of  heat  which  each  fpecies  requires.  Mezereon  and  fnow-drop 
produce  their  flowers  in  February  ;  primrofe,  in  the  beginning 
of  March  ;  the  greater  number  of  plants,  during  the  month 
of  May  ;  corn,  and  other  grain,  in  the  beginning  of  June  ;  the 
vine,  in  the  middle  of  the  fame  month  ;  feveral  compound 
flowers,  in  the  months  of  July  and  Auguft  ;  Lilly,  meadow- 
faffron  flowers  in  the  month  of  October,  and  announces  the 
fpeedy  approach  of  winter.  Grafs  of  Parnaffus  always  flowers 
about  the  time  of  cutting  down  the  hay  ;  and  in  Sweden,  the 
different  fpecies  of  thittle,  mountain-lettuce,  fuccory,  and  bal- 
fam,  feldom  flower  till  after  the  fummer  folftice  :  the  country¬ 
men  even  know,  as  by  a  kalendar,  that  the  folftice  is  pall 
when  thefe  plants  begin  to  produce  their  flowers.  All  plants 
are  earlier  in  warm  countries  :  hence  fuch  as  are  cultivated  out 
of  their  native  foil,  never  flower  till  the  heat  of  the  climate, 
or  fituation  into  which  they  are  removed,  is  equal  to  that  un¬ 
der  the  influence  of  which  they  produced  flowers  in  their  own 
country.  For  this  reafon,  all  exotics  from  warm  climates  are 
later  in  this  country  than  many  plants  which  it  naturally  pro¬ 
duces. 

In  general,  we  may  obferve,  that  the  plants  of  the  coldeft 
countries,  and  thofe  produced  on  the  mountains  in  all  climates, 
being  of  equal  temperature,  flower  about  the  fame  time,  viz. 
during  our  fpring  in  Eprope.  Plants  that  grow  betwixt  the 
tropics,  and  thofe  of  temperate  climates,  flower  during  our 
fummer.  Plants  of  temperate  climates,  fituated  under  the 
fame  parallel  of  latitude  with  certain  parts  of  Europe,  but  re¬ 
moved  much  farther  to  the  weft,  fuch  as  Canada,  Virginia, 
and  Mittiflippi,  do  not  produce  flowers  till  autumn.  Plants  of 
temperate  climates  in  the  oppofite  hemifphere  to  Europe, 
flower  during  our  winter,  which  is  the  fummer  of  thefe  re¬ 
gions.  Linnaeus  and  Adaijfon  have  given  a  fketch  of  the  dif¬ 
ferent  times  in  which  plants  flower  at  Upfal  and  Paris. 

EFFLUVIUM,  in  phyfiology,  a  term  much  ufed  by  phi- 
lofophers  and  phyficians,  to  exprefs  the  minute  particles  which 
exhale  from  moft,  if  not  all,  terreftrial  bodies,  in  form  of  in- 
fenfible  vapours. 

EFFRONTES,  in  ehnrch-hiftory,  a  feft  of  heretics,  in 
1534,  who  feraped  their  foreheads  with  a  knife  till  it  bled,  and 
then  poured  oil  upon  the  wound.  This  ceremony  fervea  them 
inttead  of  baptifm.  They  are  likewife  faid  to  have  denied  the 
divinity  of  the  Holy  Spirit. 

EFFUSION,  the  pouring  out  of  any  liquid  thing  with 
fome  degree  of  force:  In  the  ancient  heathen  facrifices  there 
were  various  effufions  of  wine  and  other  liquors,  called  liba¬ 
tions. 

Effusion,  or  Fusion,  in  aftronomy,  denotes  that  part  of 
the  fign  Aquarius,  reprefented  on  celeftial  globes  and  pla- 
nifpheres,  by  the  water  iffuing  out  of  the  urn  of  the  water- 
bearer. 

EFT,  in  zoology,  the  Englifh  name  of  the  common  lizard. 
See  Basiliscus. 

EGERIA,  or  Algeria,  a  nymph  held  in  great  veneration 
by  the  Romans.  She  was  courted  by  Numa  Pompilius  ;  and, 
according  to  Ovid,  file  became  liis  wife.  This  prince  fre-- 
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<ucm.!y  -vifited  her  ;  and  that  he  might  introduce  his  laws  and 
new  regulations  into  the  ttate,  he  iolemnly  declared  before  the 
Roman  people,  that  they  were  previoufly  fandlified  and  ap¬ 
proved  by  the  nymph  Egeria.  Ovid  fays,  that  Egeria  was 
fo  difconfolate  at  the  death  of  Numa,  that  (he  melted  into 
tears,  and  was  changed  into  a  fountain  by  Diana.  She  is 
reckoned  by  many  as  a  goddefs  who  prelided  over  the  preg¬ 
nancy  of  women  ;  and  fome  maintain  that  (lie  is  the  fame  as 
Lucina. 

EGG,  in  phyfiology,  -a  body  formed  in  certain  females,  in 
-which  is  contained  an  embryo  or  fetus  of  the  fame  fpecies, 
under  a  cortical  furface  or  fliell.  The- exterior  part  of  an  egg 
Is  the  fhell  ;  which  in  a  hen,  for  indance,  is  a  white,  thin, 
and  friable  cortex,  including  all  the  other  parts.  The  fhell 
becomes  more  brittle  by  being  expofed  to  a  dry  heat.  It  is 
lined  every  where  with  a  very  thin  but  a  pretty  tough  mem¬ 
brane,  which  dividing  at,  or  very  near,  the  obtufe  end  of  the 
egg,  forms  a  fm all  bag,  where  only  air  is  contained.  In  new 
laid  eggs  this  follicle  appears  very  little,  but  becomes  larger 
when  the  egg  is  kept. 

Within  this  are  contained  the  albumen  or  white,  and  the 
Nit  ell  us  or  yolk  ;  each  of  which  have  their  different  virtues. 
The  albumen  is  a  cold,  vifcous,  white  liquor  in  the  egg,  dif¬ 
ferent  in  confidence  in  its  different  parts.  It  is  obferved,  that 
there  are  two  diftindt  albumens,  each  of  which  is  inclofed  in  its 
proper  membrane.  Of  thefe  one  is  very  thin  and  liquid :  the 
other  is  more  denfe  and  vifcous,  and  of  a  fomewhat  whiter  co¬ 
lour  ;  but,  in  old  and  dale  eggs,  after  fome  days  incubation, 
inclining  to  a  yellow.  .As  this  fecond  albumen  covers  the 
•yolk  on  all  fides,  fo  it  is  itfelf  furrounded  by  the  other  exter¬ 
nal  liquid.  The  albumen  of  a  fecundated  egg  is  a*  fweet  and 
free  from  corruption,  during  all  the  time  of  incubation,  as  it 
is  in  new-laid  eggs ;  as  is  alfo  the  vitellus.  As  the  eggs  of 
hens  confiff  of  two  liquors  feparated  one  from  another,  and 
diftinguilhed  by  two  branches  of  umbilical  veins,  one  of  which 
goes  to  the  vitellus,  and  the  other  to  the  albumen ;  fo  it  is 
very  probable  that  they  are  of  different  natures,  and  confe- 
quently  appointed  for  different  purpofes.  When  the  vitellus 
grows  warm  with  incubation,  it  becomes  more  humid,  and 
like  melting  wax  or  fat ;  whence  it  takes  up  more  fpace.  For, 
as  the  fetus  increafes,  the  albumen  infenfibly  wades  away  and 
condenfes  :  the  vitellus,  on  the  contrary,  feems  to  lofe  little  or 
nothing  of  its  bulk  when  the  fetus  is  perfected,  and  only  ap¬ 
pears  more  liquid  and  humid  when  the  abdomen  of  the  fetus 
begins  to  be  formed. 
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The  chick  in  the  egg  is  fird  nourilhed  by  the  albumen  ;  and 
when  this  is  confumed,  by  the  vitellus,  as  with  milk.  If  we 
compare  the  chalazas  to  the  extremities  of  an  axis  palling 
through  the  vitellus,  which  is  of  a  fpherical  form,  this  fphere 
will  be  compofed  of  two  unequal  portions,  its  axis  not  palling 
through  its  centre  ;  confequently,  fince  it  is  heavier  than  the 
white,  its  fmaller  portion  mud  always  be  uppermod  in  all  po¬ 
rtions  of  the  egg.  The  yellowilh  white  round  fpot,  called 
cicatricuJa ,  is  placed  on  the  middle  of  the  fmaller  portion  of  the 
•yolk;  and  therefore,  from  what  has  juft  been  faid,  mud  always 
appear  on  the  fuperior  part  of  the  vitellus.  Not  long  before 
the  exclulion  of  the  chick,  the  whole  yolk  is  taken  into  its  ab¬ 
domen  ;  and  the  fhell,  at  the  obtufe  end  of  the  egg,  frequently 
appears  cracked  fome  time  before  the  exclulion  of  the  chick. 
The  chick  is  fometimes  obferved  to  perforate  the  fhell  with  its 
beak.  After  exclulion,  the  yolk  is  gradually  wafted,  being 
conveyed  imo  the  inteftines  by  a  fmall  dudl. 

Eggs  differ  very  much  according  to  the  birds  that  lay  them, 
.as  to  their  colour,  form,  bignefs,  age,  &c.  Thofe  mod  ufed 
in  food  are  hens  eggs ;  of  which,  fuch  as  are  new-laid  are  bed. 
As  to  the  prefervation  of  eggs,  it  is  obferved  that  the  egg  is 
alyvays  quite  full  when  it  is  firft  laid  by  the  hen;  but  from  that 


time  it  gradually  becomes  lefs  and  lefs  fo,  to  its  decay:  and 
however  compact  and  clofe  its  fhell  may  appear,  it  is  neverthe- 
lefs  perforated  with  a  multitude  of  fmall  holes,  though  too 
minute  for  the  difcernment  of  our  eyes,  the  effect  of  which  is 
a  daily  decreafe  of  matter  within  the  egg,  from  the  time  of  its 
being  laid  ;  and  the  perfpiration  or  evaporation  is  much  quicker 
in  hot  weather  than  in  cold.  To  preferve  the  egg  frefh,  there¬ 
fore,  there  needs  no  more  than  to  preferve  it  full,  and  ftop  its 
tranfpiration  ;  the  method  of  doing  which  is,  by  ftopping  up 
thofe  pores  with  matter  which  is  not  foluble  in  watery  fluids : 
and  on  this  principle  it  is,  that  all  kinds  of  varnifh,  prepared 
with  fpivit  of  wine,  will  preferve  eggs  frefh  for  a  long  time, 
if  they  are  carefully  rubbed  all  over  the  fhell.  Tallow,  or 
mutton  fat,  is  alfo  good  for  this  purpofe  ;  for  fuch  as  are  rub¬ 
bed  over  with  this,  will  keep  as  long  as  thofe  coated  over  with 
varnifh. 

Artificial  Method  of  Hatching  Eggs.  See  Hatching. 

EGINHART,  Secretary  to  the  emperor  Charles  the 
Great,  was  a  German.  He  is  the  mod  ancient  hiftorian  of 
that  nation,  and  wrote  very  eloquently  for  a  man  of  the  9th 
century.  It  is  faid,  that  he  infinuated  himfelf  fo  far  into  the 
favour  of  Imma,  daughter  of  Charles  the  Great,  that  he  ob¬ 
tained  from  her  whatever  he  deftred.  Charles  the  Great,  having 
found  out  the  intrigue,  did  not  do  as  Augudus,  who  is  thought 
to  have  banifhed  Ovid  becaufe  he  believed  him  to  be  too  much 
favoured  by  Julia ;  for  he  married  the  two  lovers  together, 
and  gave  them  a  fine  eftate  in  land. 

EGLANTINE,  in  botany.  See  Rosa. 

EGRA,  a  handfome  and  ftrongtown  of  Bohemia,  formerly 
imperial.  It  was  taken  by  the  French  in  1742,  but  they  were 
forced  to  evacuate  it  the  next  year.  It  contains  a  number  of 
ingenious  artifts,  and  its  mineral  waters  are  famous.  It  is 
feated  on  the  liver  Eger,  90  miles  W.  of  Prague.  E.  Ibn.  12. 
40.  N.  lat.  50.  9. 

EGRET,  in  ornithology,  a  fpecies  of  ardea.  See  Ardea. 

EGYPT,  a  country  of  Africa,  600  miles  in  length,  and. 
2  50  in  breadth,  where  broadeft  ;  bounded  on  the  N.  by  the 
Mediterranean,  on  the  S.  by  Nubia,  on  the  E  by  the  Red 
Sea  and  the  ifthmus  of  Suez,  and  on  the  W.  by  the  deferts  to 
the  E.  of  Fezzan.  The  broadeft  part  is  from  Alexandria  to 
Damietta,  and  thence  it  gradually  grows  narrower,  till  it  ap¬ 
proaches  Nubia.  This  country,  fo  famous  in  hiftory,  has  not 
an  extent  proportionable  to  the  defcription  the  ancients  have 
given  of  it ;  namely,  that  it  contained  20,000  towns,  or  cities ; 
that  the  number  of  the  inhabitants  amounted  to  feveral  mil¬ 
lions  ;  that  the  kings  kept  armies  of  300,00c  men,  and  exe¬ 
cuted  the  prodigious  works  whofe  magnificent  rums  are  dill 
remaining  :  but  when  we  confider  the  fertility  of  the  country, 
that  not  a  foot  of  ground  remained  uncultivated,  and  that  there 
was  a  great  number  of  canals,  which  are  now  filled  up,  their 
accounts  do  not  feem  improbable.  Egypt  is  divided  into  the 
Upper,  the  Middle,  and  the  Lower  ;  which  lad  comprehends 
the  Delta.  Since  Egypt  has  been  under  the  dominion  of  the 
Turks,  it  has  been  governed  by  a  balhaw,  who  refides  at  Cairo. 
Under  him  arc  inferior  governors,  in  the  feveral  parts  of  this 
country  ;  thofe  in  Upper  Egypt  are  generally  Arabs,  who  pay 
tribute  to  the  Grand  Signior,  and  make  prefeuts  to  the  balhaw, 
living  like  little  tyrants,  and  being  frequently  at  wav  with  each 
other.  Befide  thefe,  there  are  leveral  fheiks,  who  prefide  over 
particular  places,  and  are  mafters  of  a  few  villages.  Though 
the  air  of  Egypt  is  naturally  hot,  and  not  very  wholefome,  it 
enjoys  fo  many  other  advantages,  that  it  has  been  always  ex¬ 
tremely  populous.  Their  ancient  kings  governed  Egypt,  till 
Cambyfes  became  mafter  of  it,  525  years  B.  C.  and  in  their 
time  all  thofe  wonderful  ftrudlures  were  railed,  which  we  can¬ 
not  behold  without  aftonidiment.  Thefe  are  the  pyramids, 
the  labyrinth,  the  immenfe  grottos  of  the  Thebais }  the  obe* 
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llifks,  temples,  and  pompous  palaces  ;  the  lake  Maris,  and  the 
•vail  canals,  which  ferved  both  for  trade,  and  to  render  the  land 
fruitful.  After  this  conqueft,  Cambyfes  demoliihed  the  tem¬ 
ples,  and  perfecuted  the  prieils.  This  country  continued  un¬ 
der  the  Perfian  yoke  till  the  time  of  Alexander  the  Great,  who, 
having  conquered  Perfia,  built  the  city  of  Alexandria.  He 
■was  fucceeded  by  Ptolemy,  the  fon  of  Lagus,  324.  years  B.  C. 
Ten  kings  of  that  name  fucceeded  each  other,  till  Cleopatra, 
the  filter  of  thelaft  Ptolemy,  afcendedthe  throne  ;  when  Egypt 
became  a  Roman  province,  and  continued  fo  till  the  reign  of 
Omar,  the  fecond  calif  of  the  fuccelfors  of  Mahomet,  who 
drove  away  the  Romans,  after  it  had  been  in  their  hands  700 
vears.  When  the  power  of  the  califs  declined,  Saladine  fet  up 
the  empire  of  the  Mamlouks,  which  became  fo  powerful  in 
time,  that  they  extended  their  dominions  over  a  great  part  of 
Africa,  Syria,  and  Arabia.  Lalt  of  all,  Selim,  a  Turkilh 
emperor,  conquered  Egypt.  The  prefenl  population  of  Egypt 
is  computed  at  2,300,000.  The  inhabitants  are  compofed  of 
four  different  races  of  people  ;  the  Turks,  who  pretend  to  be 
mailers  of  the  country  ;  the  Arabs,  who  were  conquered  by 
the  1'urks  ;  the  Cophts,  who  are  defcended  from  the  firft 
Egyptians  that  became  Chriftians  ;  and  the  Mamlouks,  who 
were  originally  Circadian  or  Mingrelian  Haves,  but  being  the 
only  military  force,  are  the  real  mailers  of  the  country.  Of 
thefe  laft,  M.  Volney  obferves,  that  during  the  550  years  they 
have  been  ellablilhed  in  Egypt,  not  one  of  them  has  founded 
a  fubfiiling  family  ;  notone  family  exills  in  the  fecond  genera¬ 
tion  ;  but  all  their  children  perilh  in  the  firft  or  fecond  year. 
The  method  of  perpetuating  them  is  the  fame  as  that  by  which 
they  were  ellablilhed  ;  that  is,  they  are  kept  up  by  Haves  tranf- 
ported  from  the  original  country.  The  Ruffians  have,  there¬ 
fore,  rendered  a  very  important  fervice  to  the  Turks,  by  check¬ 
ing  the  traffick  of  Haves  in  Mount  Caucafus.  Egypt  has  been, 
for  many  years,  diftrafted  by  the  civil  wars  between  the  diffe¬ 
rent  contending  beys,  by  which  its  24  provinces  were  governed. 
The  famous  Haffan  Ali,  the  Turkilh  admiral,  gained  feveral 
victories  over  them  in  1786  ;  but  though  he  repreffed,  he  could 
not  totally  fubdue  them  ;  and  the  Ottoman  power  in  this 
country  is  now  fuppofed  to  be  extremely  precarious.  Egypt 
has  been  ever  noted  for  plenty  of  corn,  and  they  had  vineyards 
on  the  banks  of  the  Nile  ;  but  iince  the  Turks  came,  they  are 
negle&ed.  A  confiderable  trade  was  carried  on  here  in  E. 
India  commodities,  till  the  Portuguefe  found  the  way  round 
the  Cape  of  Good  Hope.  However,  the  merchants  of  Europe 
vifit  the  harbours  in  the  Mediterranean,  and  import  and  export 
feveral  forts  of  merchandife  ;  and  from  other  parts  the  natives 
get  elephants  teeth,  ebony,  gold  dull,  mulk,  civet,  ambergris, 
and  coffee.  The  gold  dull  is  brought  from  Negroland  to  Fez 
and  Morocco,  and  thence  to  Cairo,  over  immenfe  deferts. 
The  principal  commodities  which  the  merchants  purchafe  here, 
are  coffee,  fenna,  caffia,  rhubarb,  fal  ammoniac,  myrrh,  faf- 
fron,  faltpetre,  aloes,  opium,  indigo,  fugar,  fandal  wood, 
Bates,  cotton  cloth,  Sec.  The  complexion  of  the  Egyptians 
Is  tawny,  and  the  farther  S.  the  darker,  infomuch,  that  thofe 
■on  the  confines  of  Nubia  are  almoft  black.  They  are  moll  of 
them  indolent  and  cowardly.  The  richer  fort  do  nothing  all 
Bay  but  drink  coffee,  fmoke  tobacco,  and  Heep  ;  and  they  are 
ignorant,  proud,  haughty,  and  ridiculoufiy  vain.  M.  Volney 
®bferves,  that  during  eight  months  of  the  year,  from  March  to 
November,  the  heat,  to  an  European,  is  almoft  infupportable. 
During  the  whole  of  this  feafon,  the  air  is  inflamed,  the  fley 
fparkling,  and  the  heat  oppreffive  to  all  unaccuftomed  to  it. 
The  other  months  are  more  temperate.  The  S.  winds  are  by 
the  natives  called  “  poifonous  winds,”  or  “  the  hot  winds  of 
the  deferts.”  They  are  of  fuch  extreme  heat  and  aridity,  that 
no  animated  body  expofed  to  it  can  withftand  its  fatal  influence. 
During  the  three  days  that  it  generally  lafts,  -the  ftreets  are 
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deferted  ;  and  woe  to  the  traveller  whom  this  wind  furprifes  re¬ 
mote  from  (helter.  When  it  exceeds  three  days,  it  is  infup¬ 
portable.  The  inhabitants  are  often  almoft  blinded  by  drifts  of 
fand.  It  rains  very  feldom  in  Egypt :  but  that  want  is  hap¬ 
pily  fupplied  by  the  annual  inundation  of  the  Nile.  When  the 
waters  retire,  all  the  ground  is  covered  with  mud  ;  then  they 
only  harrow  their  corn  into  it,  without  farther  trouble,  and,  in 
the  following  March,  they  have  ufually  a  plentiful  harveft. 
Their  rice  fields  are  fupplied  with  water  from  canals  and  refer- 
voirs  ;  becaufe  rice  never  thrives  but  in  watery  grounds.  There 
is  no  place  in  the  world  better  furniihed  with  corn,  flefh,  fifh, 
fugar,  fruits,  and  all  forts  of  garden-lluff  ;  and  in  Lower 
Egypt  they  have  oranges,  lemons,  figs,  dates,  almonds,  caf¬ 
fia,  and  plantains,  in  great  plenty.  The  fands  are  fo  fubtile 
here,  that  they  infinuate  themfelves  into  the  clofets,  chefts, 
and  cabinets,  which,  together  with  the  hot  winds,  are  proba¬ 
bly  the  caufe  of  fore  eyes  being  fo  very  common  here.  The 
largeft  of  the  pyramids  takes  up  ten  acres  of  ground,  and  is, 
as  well  as  the  reft,  built  upon  a  rock  ;  the  external  part  is 
chiefly  of  large  fquare  Hones,  of  unequal  fizes,  and  the  height 
of  it  about  700  feet.  There  are  caverns,  out  of  which  they 
get  the  mummies,  or  embalmed  dead  bodies,  which  are  found 
in  coffins  fet  upright  in  the  niches  of  the  walls,  and  have  conti¬ 
nued  there  at  leaft  4000  years.  Many  of  thefe  have  been  brought 
to  England,  and  were  formerly  deemed  of  great  ufe  in  medi¬ 
cine.  The  animals  found  in  Egypt  are  tigers,  hyenas,  ante¬ 
lopes,  apes  with  the  head  like  a  dog’s,  camels,  black  cattle, 
fine  horfes,  and  large  affes  ;  crocodiles,  which  were  once 
thought  peculiar  to  this  country  ;  the  hippopotamus,  or  river- 
horfe  ;  the  camelion,  and  a  kind  of  rat  called  ichneumon  ; 
oftriches,  eagles,  hawks,  pelicans,  water-fowls  of  all  kinds, 
and  the  ibis,  which  refembles  a  duck,  and  was  deified  by  the 
ancient  Egyptians,  on  account  of  its  deftroying  ferpents  and 
noxious  infects.  They  have  a  ferpent  here  called  the  ceraftes, 
or  horned  viper  (perhaps  the  afpic  which  Cleopatra  employed 
to  procure  her  death)  whofe  bite  is  fatal  to  thofe  who  have  not 
the  fecret  of  guarding  againft  it.  But  both  M.  Volney  and 
Mr.  Bruce  have  expatiated  on  the  curious  fubjedl  of  the  incan¬ 
tation  of  ferpents,  and  have  no  doubt  of  its  reality  :  it  is  cer¬ 
tainly  alluded  to  in  Holy  Writ.  (See  Pfal.  lviii.  4,  5.  Ecclef.  x. 
11.  and  Jerem.  viii.  17.)  Some  of  the  natives  can  play  with  the 
ceraftes,  which  to  them  is  perfedlly  harmlefs ;  for  it  will  not 
attempt  to  bite  them  ;  but  when  applied  to  a  hen,  or  any  other 
animal,  they  have  initantly  bit  and  killed  them  ;  fo  that  the 
fecret  certainly  confided,  not  in  depriving  the  ferpent  of  its 
noxious  powers,  but  in  fome  irrefiftible  charm.  The  principal 
city  is  Cairo.  Egypt  lies  between  20°  and  36°  E.  Ion.  and  2j° 
and  310  N.  lat.  For  a  defeription  of  thofe  ftupendous  and  al¬ 
moft  indeftru£lible  monuments  of  human  grandeur,  the  pyra¬ 
mids,  fo  often  taken  notice  of  and  deferibed  by  travellers ;  fee 
the  article  Pyramids. 

EGYPTIANS,  or  Gypsies.  See  Gypsies. 

EITRETIA,  in  botany  ;  a  genus  of  the  monogynia  order, 
belonging  to  the  pentandria  clafs  of  plants ;  and  in  the  natural 
method  ranking  under  the  41ft  order,  Jlfperfoli<e.  The  fruit 
is  a  bilocular  berry;  the  feeds  folitary  and  bilocular ;  the  lligma 
emarginated. 

EHRHARTA,  in  botany;  a  genus  of  the  monogynia 
order,  belonging  to  the  hexandria  clafs  of  plants.  The  calyx 
is  a  two-valved,  abbreviated,  and  one-flowered  glume;  the 
corolla  is  a  double  glume,  each  two-valved  ;  the  exterior  one 
oompreffed,  and  fcymetar-ftiaped,  tranfverfely  wrinkled,  and 
gafhed  at  the  bafe.  There  are  fix  (lamina,  three  on  each  fide 
the  piftil,  in  a  parallel  line.  The  ftigma  is  fimple,  compreffed, 
four-tufted,  and  torn  at  the  top. 

El  A,  or  Er,  in  our  old  writers,  are  ufed  for  an  ifland. 
Hence  the  names  of  places  ending  in  ey,  denotes  them  to  be 
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j/lands.  Thus,  Ram  fey,  the  ifle  of  rams ;  Shepey,  the  ifle  of 
ffieep,  &c.  Eia  is  alio  fometimes  ufed  for  water 5  and  hence 
the  names  of  places  near  waters  or  lakes  terminate  in  ey. 

EJACULATOR,  in  anatomy,  a  name  applied  to  two  muf- 
cles  or  the  penis  from  their  office  in  the  ejection  of  the  feed. 

EICETaE,  called  alfo  Heiceta:  and  Hicet^e,  heretics  of 
the  feventh  century,  who  made  profeffion  of  the  monaftic  life. 

• — From  that  paffage  in  Exodus,  where  Mofes  and  the  children 
of  Ifrael  are  faid  to  have  fung  a  fong  in  praife  of  the  Lord, 
after  they  had  paffed  the  Red  Sea,  wherein  their  enemies  had 
perifhed  ;  the  eicetas  concluded,  that  they  muft  ling  and  dance 
to  praife  God  aright ;  and  as  Mary  the  prophetefs,  filler  of 
Mofes  and  Aaron,  took  a  drum  in  her  hand,  on  the  fame  occa- 
fion,  and  all  the  women  did  the  like,  to  teilify  their  joy,  by 
playing,  beating,  and  dancing  ;  the  eicetas,  the  better  to  imi¬ 
tate  their  conduit  herein,  endeavoured  to  draw  women  to  them 
to  make  profeffion  of  the  monaftic  life,  and  affilt  in  their 
mirth. 

EICK.  See  Bruges. 

EIDER-duck.  See  Anas. 

Eider-ZLwb.  See  Down. 

EJECTA,  a  term  ufed  by  lawyers  for  a  woman  deflowered 
or  call  from  the  fociety  of  the  virtuous. 

EJECTION,  in  the  animal  economy,  evacuation,  or  the 
difcharging  any  thing  through  forne  of  the  emundtories,  as  by 
llool,  vomit,  Sc c. 

EJECTMENT,  in  Engliffi  law,  a  writ  or  adlion  which  lies 
for  the  leflee  for  years,  on  his  being  ejedled  or  put  out  of  his 
land,  before  the  expiration  of  his  term,  either  by  the  leffor  or 
a  ftranger.  It  may  alfo  be  brought  by  the  leffor  againft  the 
leffee,  for  rent  in  arrears,  or  holding  over  his  term,  &c.  Ejedl- 
ment  of  late  years  is  become  an  adlion  in  the  place  of  many 
real  adtions,  as  writs  of  right,  formedons,  See.  which  are 
very  difficult,  as  well  as  tedious  and  expenfive ;  and  this  is 
now  the  common  adlion  for  trial  of  titles,  and  recovering  of 
lands,  &c.  illegally  held  from  the  right  owner ;  yet  where  entry 
is  taken  away  by  defeents,  fines,  recoveries,  difleiflns,  &c.  an 
ejedlment  {hall  not  be  brought ;  whereby  we  find  that  all  titles 
cannot  be  tried  by  this  adlion.  The  method  of  proceeding  in 
the  adlion  of  ejedlment  is  to  draw  up  a  declaration,  and  feign 
therein  a  leafe  for  three,  five,  or  feven  years,  to  him  that 
would  try  the  title  ;  and  alfo  feign  a  cafual  ejedlor  or  defend¬ 
ant  ;  and  then  deliver  the  declaration  to  the  ejedlor,  who  ferves 
a  copy  of  it  on  the  tenant  in  poffeffion,  and  gives  notice  at 
the  bottom  for  him  to  appear  and  defend  his  title  ;  or  that  he 
the  feigned  defendant  will  fuffer  judgment  by  default,  whereby 
the  true  tenant  will  be  turned  out  of  poffeffion  ;  to  this  decla¬ 
ration  the  tenant  is  to  appear  at  the  beginning  of  next  term  by 
his  attorney,  and  confent  to  a  rule  to  be  made  defendant,  in- 
ffead  of  the  cafual  ejedlor,  and  take  upon  him  the  defence,  in 
which  he  muft  confefs  leafe,  judgment,  entry,  and  oufter,  and 
at  the  trial  Hand  upon  the  title  only  :  but  in  cafe  the  tenant 
in  poffeffion  does  not  appear,  and  enter  into  the  faid  rule  in 
time,  after  the  declaration  ferved,  then,  on  affidavit  being  made 
of  the  fervice  of  the  declaration,  with  the  notice  to  appear  as 
aforefaid,  the  court  will  order  judgment  to  be  entered  againft 
the  cafual  ejedlor  by  default ;  and  thereupon  the  tenant  in  pof¬ 
feffion,  by  writ  habere  facias  poffejfionem ,  is  turned  out  of  his 
poffeffion.  On  the  trial  in  ejedlment,  the  plaintiff’s  title  is  to 
be  fet  forth  from  the  perfon  lad  feifed  in  fee  of  the  lands  in 
queftion,  under  whom  the  leffor  claims  down  to  the  plaintiff, 
proving  the  deeds,  & c.  and  the  plaintiff  /hall  recover  only  ac¬ 
cording  to  the  right  which  he  has  at  the  time  of  bringing  his 
adlion.  And  here,  another  who  hath  title  to  the  land,  upon 
a  motion  made  for  that  purpofe,  may  be  defendant  in  the  ac¬ 
tion  with  the  tenant  in  poffeffion,  to  defend  his  title  ;  for  the 
jpoffeffion  of  the  lands  is  primarily  in  queftion,  and  to  be  re- 
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covered,  which  concerns  the  tenant ;  and  the  title  thereto  1$ 
tried  collaterally,  which  may  concern  fome  other. 

ELiEAGNUS,  Oleaster,  or  Wild  Olive  ;  a  genus  of  the 
monogynia  order,  belonging  to  the  tetrandria  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  16th  order, 
Calycifiorts.  There  is  no  corolla  ;  the  calyx  is  campanulated, 
quadrifid,  fuperior  ;  the  fruit  is  a  plum  below  the  campanulated 
calyx.  There  are  three  fpecies  :  i.The  fpinofa,  or  eaftern 
broad  leaved  olive  with  a  large  fruit,  is  a  native  of  the  Levant 
and  fome  parts  of  Germany.  The  leaves  are  about  two  inches 
long,  and  one  and  a  half  broad  in  the  middle.  They  are 
placed  alternate,  and  of  a  filver  colour :  at  the  footftalk  of 
every  leaf  there  comes  out  a  pretty  long  {harp  thorn,  which 
are  alternately  longer  :  the  flowers  are  fmall,  the  infide  of  the 
empalement  is  yellow,  and  they  have  a  ftrong  feent  when  fully 
open.  2.  The  inermis,  without  thorns,  is  that  kind  common¬ 
ly  preferved  in  the  gardens  of  this  country.  The  leaves  are 
more  than  three  inches  long,  and  half  an  inch  broad,  and  have 
a  Alining  appearance  like  fatin.  The  flowers  come  out  at  the 
footftalks  of  the  leaves,  fometimes  fingly,  at  other  times  two, 
and  fometimes  three,  at  the  fame  place.  The  outfide  of  the 
empalement  is  filvery  and  ftudded  :  the  infide  of  a  pale  yellow, 
and  having  a  very  ftrong  feent.  The  flowers  appear  in  July, 
and  are  fometimes  fucceeded  by  fruit.  3.  The  lat folia ,  with 
oval  leaves,  is  a  native  of  Ceylon,  and  fome  other  parts  of 
India.  In  this  country  it  rifes  with  a  woody  ftem  to  the 
height  of  eight  or  nine  feet,  dividing  into  many  crooked 
branches,  garnifhed  with  oval  and  filvery  leaves,  which  have 
feveral  irregular  fpots  of  a  dark  colour  on  the  furface.  They 
are  placed  alternately  011  the  branches,  and  continue  all  the 
year. 

The  two  firft  maybe  propagated  by  laying  down  the  young 
{hoots  in  autumn.  They  will  take  root  in  one  year  ;  when  they 
may  be  cut  off  from  the  old  trees,  and  either  tranfplanted  into 
a  nurfery  for  two  or  three  years  to  be  trained  up,  or  into 
places  where  they  are  to  remain.  The  proper  time  for  this  is 
in  the  beginning  of  March  or  early  in  the  autumn.  They 
Ihould  be  placed  where  they  may  be  fereened  from  high 
winds  ;  for  they  grow  very  freely,  and  are  apt  to  be  fplit  by 
the  wind  if  they  are  too  much  expofed.  The  third  fort  is  too 
tender  to  endure  the  open  air  of  this  country  ;  and  therefore 
muft  be  kept  in  a  warm  ftove,  except  during  a  {hort  time  in 
the  warmeft  part  of  the  fummer.  From  the  flowers  of  thefe 
plants  an  aromatic  and  cordial  water  has  been  drawn,  which  is 
faid  to  have  been  fuccefsfully  ufed  in  putrid  and  pellilential  fe¬ 
vers.  The  genus  elasagnus  is  not  to  be  confounded  with  the 
oleafter  or  wile  olive  of  Gerard,  Parkinfon,  and  Ray.  The 
laft  is  only  a  particular  fpecies  of  olive,  called  by  Tournefort 
and  Cafpar  Bauhine  olea  fylvejlris .  See  Qlea. 

ELvEOCARPUS,  in  botany  ;  a  genus  of  the  monogynia 
order,  belonging  to  the  polyandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  with  thofe  of  which  the  order  is  doubt¬ 
ful.  The  corolla  is  pentapetalous  and  lacerated  ;  the  calyx 
is  pentaphyllous ;  and  the  fruit  is  a  plum,  with  a  wrinkled 
kernel. 

ELiEOTHESIUM,  in  antiquity,  the  anointing-room,  or 
place  where  thofe  who  were  to  wreftle  or  had  bathed  anointed 
themfelves.  See  Gymnasium. 

ELAIS,  in  botany  ;  a  genus  belonging  to  the  natural  or¬ 
der  of  Palma.  The  male  calyx  is  hexaphyllous ;  the  corolla 
fexfid  ;  the  {lamina  fix  :  The  female  calyx  is  hexaphyllous  ; 
the  corolla  hexapetalous ;  the  ftigma  three  ;  the  fruit  a  fibrous 
plum,  with  a  three-valved  nut  or  kernel. 

ELAPHEBOLIA,  in  Grecian  antiquity,  a  feftival  in  ho¬ 
nour  of  Diana  the  huntrefs.  In  the  celebration  a  cake  was 
made  in  the  form  of  a  deer  (Xafof ,  and  offered  to  the  god- 
defs.  It  owed  its  inftitution  to  the  following  circumftance  ; 
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When  the  Phocians  had  been  feverely  beaten  by  the  Theffa- 
li’ans,  they  refolved,  by  the  perfualion  of  one  Dei’phantus,  to 
raife  a  pile  of  combuftible  materials,  and  burn  their  wives, 
children,  and  effefts,  rather  than  fubir.it  to  the  enemy.  This 
refolution  was  unanimoufly  approved  by  the  women,  who  de¬ 
creed  Deiphantus  a  crown  for  his  magnanimity.  When  every 
thing  was  prepared,  before  they  fired  the  pile,  they  engaged 
their  enemies,  and  fought  with  fuch  defperate  fury,  that  they 
totally  routed  them,  and  obtained  a  complete  victory.  In 
commemoration  of  their  unexpected  fuccefs,  this  feilival  was 
inftituted  to  Diana,  and  obferved  with  the  greatefl  folemnity. 

ELAPHEBOLIUM,  in  Grecian  antiquity,  the  ninth 
month  of  the  Athenian  year,  anfwering  to  the  latter  part  of 
February  and  beginning  of  March.  It  confided  of  30  days; 
and  took  its  name  from  the  feftival  elaphebolin,  kept  in  this 
month,  in  honour  of  Diana  the  huntrefs,  as  mentioned  in  the 
preceding  article. 

ELASMIS,  in  natural  hiftory,  a  genus  of  talcs,  compofed 
of  fmall  plates  in  forms  of  fpangles  ;  and  either  (ingle,  and 
not  farther  fiffile  ;  or,  if  complex,  only  fiffile  to  a  certain  de¬ 
gree,  and  that  in  fomewhat  thick  laminae.  Of  thefe  talcs 
there  are  feveral  varieties,  fome  with  large  and  others  vich 
fmall  fpangles,  which  differ  alfo  in  colour  and  other  peculiari¬ 
ties. 

ELASTIC,  in  natural  philofophy,  an  appellation  given  to 
all  bodies  endowed  with  the  property  of  elafticity.  See 
Elasticity. 

Elastic  Fluids.  See  Air,  Electricity,  Gas,  and 
Elastic  Vapours ,  &c. 

Elastic  Rtfin.  See  Caoutchouc. 

Elastic  Vapours  are  fuch  as  may,  by  any  external  mecha¬ 
nical  force,  be  compreffed  into  a  fmaller  fpace  than  what  they 
originally  occupied  ;  refioring  themfelves,  when  the  preffure  is 
taken  off,  to  their  former  flate  with  a  force  exndlly  propor¬ 
tioned  to  that  with  which  they  were  at  firft  comprefifed.  Of 
this  kind  are  all  the  aerial  fluids  without  exception,  and  ail 
kinds  of  fumes  raifed  by  means  of  heat  whether  from  folid  or 
fluid  bodies. 

Of  thefe,  fome  retain  their  elafticity  only  when  a  confidera- 
ble  degree  of  heat  is  applied  to  them  or  the  fubftance  which 
produces  them  ;  while  others  remain  elaftic  in  every  degree  of 
cold,  either  natural  or  artificial,  that  has  yet  been  obferved. 
Of  the  former  kinds  are  the  vapours  of  water,  fpirit  of  wine, 
mercury,  fal  ammoniac,  and  all  kinds  of  fublimable  falts  ;  of 
the  latter,  thofe  of  fpirit  of  fait,  mixtures  of  vitriolic  acid 
and  iron,  nitrous  acid,  and  various  other  metals,  and  in  fliort 
the  different  fpecies  of  aerial  fluids  indiferiminately. 

The  elaftic  force  with  which  any  one  of  thefe  fluids  is  en¬ 
dowed  has  not  yet  been  calculated,  as  being  ultimately  greater 
than  any  obftacle  that  we  can  put  in  its  way.  Thus,  if  we 
comprefs  the  atmofpherical  air,  we  Ihall  find  that  for  fome  lit¬ 
tle  time  it  will  eafily  yield  to  the  force  we  apply  ;  but  every 
fucceeding  moment  the  refiftance  will  become  itronger,  and  a 
greater  and  greater  force  mull  be  applied  in  order  to  comprefs 
it  farther.  As  the  comprefiion  goes  on,  the  vefitl  containing 
the  air  becomes  hot  ;  but  no  power  whatever  has  been  able  to 
deftroy  the  elafticity  of  the  contained  fluid  in  any  degree  ;  for 
upon  removing  the  preffure,  it  is  always  found  to  occupy  the 
very  fame  fpace  that  it  did  before.  The  cafe  is  the  fame  with 
aqueous  fleam,  to  which  a  fuffieient  heat  is  applied  to  keep  it 
from  condenfing  into  water.  This  will  yield  to  a  certain  de¬ 
gree  ;  but  every  moment  the  refiftance  becomes  greater,  until 
at  laft,  it  will  overcome  any  obftacle  whatever.  An  example 
of  the  power  of  this  kind  of  fleam  we  have  every  day  in  the 
fleam  engine  ;  and  the  vapours  of  other  matters,  both  folid 
and  fluid,  have  frequently  manifelted  themfelves  to  be  endow¬ 
ed  with  an  equal  force.  Thus  the  force  of  the  vapours  of 
Vo l.  III. 


fpirit  of  wine  has  occafior.ed  terrible  accidents  when  the  worm 
has  been  flopped,  and  the  head  of  the  Hill  abfurdly  tied  down 
to  prevent  an  explofion  ;  the  vapours  of  mercury  have  burll 
an  iron  box  :  and  thofe  of  fal  ammoniac,  volatile  falts,  nitrous 
acid,  marine  acid,  phofphorus,  See.  have  all  been  known  to 
burft  the  chemical  veffels  which  confined  them  with  great 
force,  in  fuch  a  manner  as  to  endanger  thofe  who  flood  near 
them.  In  Ihort,  from  innumerable  obfervations,  it  may  be 
laid  down  as  an  undoubted  fadl,  that  there  is  no  fubftance 
whatever  capable  of  being  reduced  into  a  ftate  of  vapour,  but 
what  in  that  ftate  is  endowed  with  an  elaftic  force  ultimately 
fuperior  to  any  obftacle  we  can  throw  in  its  way. 

It  hath  been  a  kind  of  defideratum  among  philofophers  to 
give  a  fatisfaftory  reafon  for  this  aftonilhing  power  of  elafti- 
city  in  vapour,  feemingly  fo  little  capable  of  accompliihing  any 
great  purpofe  when  in  an  unconfined  ftate.  As  air  is  that 
fluid  in  which,  from  the  many  experiments  made  upon  it  by 
the  air-pump  and  otherwife,  the  elaftic  property  has  moll  fre¬ 
quently  been  obferved,  the  refearches  of  philofophers  were  at 
firft  principally  dire&ed  towards  it.  The  caufes  they  affigned, 
however,  were  very  inadequate  ;  being  founded  upon  an  hypo- 
thefis  concerning  the  form  of  the  particles  of  the  atmofphere 
itfelf,  which  they  fuppofed  to  be  either  rolled  up  like  the 
fprings  of  watches,  or  that  they  confided  of  a  kind  of  elaftic 
flakes.  This  was  followed  by  another  hypothefis  concerning 
their  fubftance,  which  was  imagined  to  be  perfectly  elaftic, 
and  fo  llrong  that  they  could  not  be  broken  by  any  mechanic 
cal  power  whatever  ;  and  thus  they  thought  the  phenomenon 
of  the  elafticity  of  the  air  might  be  explained.  But  an  infu- 
perable  difficulty  ftill  attended  their  fcheme,  notwithftanding 
both  thefe  fuppoiitions  ;  for  it  was  obferved,  that  the  elaftic 
power  of  the  air  was  augmented  not  only  in  proportion  to  the 
quantity  of  preffure  it  was  made  to  endure,  but  in  proportion 
to  the  degree  of  heat  applied  to  it  at  the  time.  Sir  Ifaac 
Newton  was  aware  of  this  difficulty  ;  and  juftly  concluded, 
that  the  phenomena  of  the  air’s  elafticity  could  not  be  folved 
on  any  other  fuppofition  but  that  of  a  repulfive  power  diffufed 
all  around  each  of  its  particles,  which  became  ftronger  as  they 
approached,  and  weaker  as  they  removed  from  each  other. 
Hence  the  common  phenomena  of  the  air-pump  and  condenfing- 
engine  received  a  fatisfaclory  explanation  ;  but  ftill  it  remained 
to  account  for  the  power  fhown  in  the  prefent  cafe  by  heat,  as 
it  could  not  be  denied  that  this  element  had  a  very  great  (bare 
in  augmenting  the  elafticity  of  the  atmofphere,  and  feemed  to 
be  the  only  caufe  of  elafticity  in  other  vapours.  It  does  not 
appear  that  Sir  Ifaac  entered  into  this  queilion,  but  contented 
himfelf  with  attributing  to  heat  the  property  of  increafing  re- 
pulfion,  and  afcribing  this  to  another  unexplored  property 
called  rarefattion.  Thus  matters  flood  till  the  great  difeovery 
made  by  Dr.  Black,  that  fome  bodies  have  the  power  of  ab- 
forbing  in  an  unknown  manner  the  element  in  queilion,  and 
parting  with  it  afterwards,  fo  that  it  flows  out  of  the  body 
which  had  abforbed  it  with  the  very  fame  properties  it  had  be¬ 
fore  abforption.  Hence  many  phenomena  of  heat,  vapour, 
and  evaporation,  were  explained  in  a  manner  much  more  fatif- 
fadlory  than  had  ever  been  attempted  or  even  expected  before. 
One  of  thefe  was  that  remarkable  property  of  metals  becom¬ 
ing  hot  by  hammering  ;  during  which  operation,  in  the  Doc¬ 
tor’s  opinion,  the  element  of  heat  is  fqueezed  out  from  be¬ 
tween  the  particles  of  the  metal  as  water  is  from  the  pores  of 
a  fponge  by  preffing  it  between  the  fingers.  Of  the  fame  na¬ 
ture  is  the  phenomenon  above  mentioned,  that  air  when  vio¬ 
lently  compreffed  becomes  hot,  by  reafon  of  the  quantity  of 
more  fubtlc  elements  fqueezed  out  from  among  the  particles. 
In  this  manner  it  appears  that  heat  and  the  repulfive  power  of 
Sir  Ifaac  Newton  are  the  very  fame  ;  that  by  diminillring  the 
heat  of  any  quantity  of  air,  its  elafticity  is  effedlually  dimi- 
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niffred,  and  it  will  of  itfelf  fhrink  into  a  fmaller  fpace  as  effec¬ 
tually  as  by  mechanical  preffure.  In  one  cafe  we  have -what 
may  be  called  ocular  demonftration  of  the  truth  of  this  doc¬ 
trine,  viz.  that  by  throwing  the  focus  of  a  ftrong  burning  lens 
upon  a  fmall  quantity  of  charcoal  in  vacua,  the  whole  will  be 
converted  into  inflammable  air,  having  even  a  greater  power  of 
elafticity  than  common  air  in  an  equal  degree  of  heat.  Here 
there  is  nothing  elfe  but  heat  or  light  to  produce  the  elaflic 
power,  or  caufe  the  particles  of  charcoal  which  before  attraRed 
now  to  repel  each  other.  In  another  cafe  we  have  evidence 
equally  ftrong,  that  the  element  of  heat  by  itfelf,  without  the 
prefence  of  that  of  light,  is  capable  of  producing  the  fame 
effect.  Thus  when  a  phial  of  ether  is  put  into  the  receiver  of 
an  air-pump,  and  furrounded  by  a  fmall  veffel  of  water,  the 
ether  boils  violently,  and  is  diftipated  in  vapour,  while  the 
water  freezes,  and  is  cooled  to  a  great  degree.  The  difiipa- 
tion  of  this  vapour  {hows  that  it  has  an  elaftic  force  ;  and  the 
fcbforption  of  the  heat  from  the  water  (hows,  that  this  dement 
not  only  produces  the  elafticity,  but  adlually  enters  into  the 
fubftance  of  the  vapour  itfelf ;  fo  that  we  have  not  the  leaft 
reafon  to  conclude  that  there  is  any  other  repulflve  power  by 
v.-hich  the  particles  are  kept  at  a  diltance  from  one  another 
than  the  fuhftance  of  the  heat  itfelf.  In  what  manner  it  acts, 
we  cannot  pretend  exactly  to  explain,  without  making  hypo- 
thefes  concerning  the  form  of  the  minute  particles  of  matter, 
which  muft  always  be  very  uncertain.  All  known  phenomena, 
however,  concur  in  rendering  the  theory  juft  now  laid  down 
extremely  probable.  The  elafticity  of  the  fteam  of  water  is 
exactly  proportioned  to  the  degree  of  heat  which  flows  into  it 
from  without :  and  if  this  be  kept  up  to  a  fufficient  degree, 
there  is  no  mechanical  preffure  which  can  reduce  it  into  the 
-ftate  of  water.  This,  however,  may  very  eafily  be  done  by 
-abltradting  a  certain  portion  of  the  latent  heat  it  contains  ; 
-when  the  elaltic  vapour  will  become  a  denfe  and  heavy  fluid. 
The  fame  thing  may  be  done  in  various  ways  with  the  per¬ 
manently  elaftic  fluids.  Thus  the  pureft  dephlogifticated  air, 
when  made  to  part  with  its  latent  heat  by  burning  with  iron, 
is  converted  into  a  gravitating  fubftance  of  an  unknown  nature, 
which  adheres  ftrongly  to  the  metal.  If  the  decompofition  is 
■performed  by  means  of  inflammable  air,  both  together  unite 
into  an  heavy,  aqueous,  or  acid  fluid  :  rf  by  mixture  with  ni¬ 
trous  air,  ftill  the  heat  is  difcernible,  though  lefs  violent  than 
•in  the  two  former  cafes.  The  decompofition  is  flower,  but 
-equally  complete,  and  the  dephlogifticated  air  becomes  part  of 
the  nitrous  acid,  from  which  ic  may  be  again  expelled  by  pro- 
.per  means  :  but  of  thefe  means  heat  mull  always  be  one  ;  for 
thus  only  the  elafticity  can  be  reftored,  and  the  air  be  recovered 
in  its  proper  ftate.  The  fame  thing  takes  place  in  fixed  air, 
and  all  other  permanently  elaftic  fluids  capable  of  being  ab- 
Torbed  by  others.  The  conclufion  therefore  which  we  can 
only  draw  from  what’ data  we  have  concerning  the  compofition 
of  elaftic  vapours  is,  that  all  of  them  are  formed  of  a  terref- 
-trial  fubftance,  united  with  the  element  of  heat  in  fuch  a  man¬ 
ner  that  part  of  the  latter  may  be  fqueezed  out  from  among 
the  terrellrial  particles  ;  but  in  fuch  a  manner,  that  as  foon  as 
the  preffure  is  taken  off,  the  furroueding  fluid  rufhes  in,  and 
-expands  them  to  their  original  bulk  ;  and  this  expaniion  or 
tendency  to  it  will  be  increafed  in  proportion  to  the  degree  of 
heat,  juft  as  the  expaniion  of  a  fponge  would  be  exceedingly 
augmented,  if  we  could  contrive  to  convey  a  ftream  of  water 
into  the  heart  of  it,  and  make  the  liquid  flow  out  with  vio¬ 
lence  through  every  pore  in  the  circumference.  In  this  cafe, 
it  is  evident  that  the  water  would  aft  as  a  paver  of  repulfion 
among  the  particles  of  the  fponge,  as  well  as  the  fire  does  among 
the  particles-  of  the  water,  charcoal,  or  whatever  other  fub¬ 
ftance  is  employed.  Thus  far  we  may  reafon  from  analogy  ; 
but  in  all  probability  the  internal  and  effential  texture  of  thefe 


vapours  will  for  ever  remain  unknown.  Their  obvious  proper¬ 
ties,  as  well  as  fome  of  their  more  latent  operations  in  many 
cafes,  are  treated  of  under  a  variety  of  articles  in  this  work,  as 
Aerology,  Evaporation,  Volcano,  See. 

It  has  been  imagined  by  fome,  that  the  artificial  elaftic 
fluids  have  not  the  fame  mechanical  property  with  common 
air,  viz.  that  of  occupying  a  fpace  inverfely  proportional  to 
the  weights  with  which  they  are  preffed:  but  this  is  found  to 
be  a  miftake.  All  of  them  likewife  have  been  found  to  be  non¬ 
conductors  of  electricity,  though  probably  not  all  in  the  fame 
degree.  Even  aqueous  vapour,  when  intimately  mingled  with 
any  permanently  elaftic  fluid,  refufes  to  conduct  this  fluid,  as 
is  evident  from  the  highly  eleftrical  ftate  of  the  atmofphere  in 
very  dry  weather,  when  we  are  certain  that  aqueous  vapour 
muft  abound  very  much,  and  be  intimately  mixed  with  it.  The 
colour  of  the  eleftric  fpark,  though  it  may  be  made  vifible  in 
all  kinds  of  permanently  elaftic  vapours,  is  very  different  in 
different  fluids.  Thus  in  inflammable  and  alkaline  air  it  is  red 
or  purple,  but  in  fixed  air  it  appears  white. 

ELASTICITY,  or  Elastic  Force,  that  property  of 
bodies  wherewith  they  reftore  themfelves  to  their  former  figure, 
after  any  external  preffure.  The  caufe  or  principle  of  this 
important  property  is  varioufly  afligned.  The  Cartefians  ac¬ 
count  for  it  from  the  materia  fubtilis  making  an  effort  to  pafs 
through  pores  that  are  too  narrow  for  it.  But  others,  fettiug 
afide  the  precarious  notion  of  a  materia  fubtilis,  account  for 
elafticity  from  that  great  law  of  nature  attraction,  or  the 
caufe  of  the  cohesion  of  the  parts  of  folid  and  firm  bodies. 
Thus,  fay  they,  when  a  hard  body  is  ftruck  or  bent,  fo  that 
the  component  parts  are  moved  a  little  from  each  other,  but 
not  quite  disjointed  or  broke  off,  or  feparated  fo  far  as  to  be 
out  of  the  power  of  that  attracting  force  whereby  they  cohere  ; 
they  muft  certainly,  on  the  ceffation  of  the  external  violence, 
fpring  back  to  their  former  natural  ftate.  Others  refolve 
elafticity  into  the  preffure  of  the  atmofphere  :  for  a  violent 
tenfion,  or  compreflion,  though  not  fo  great  as  to  feparate  the 
conftituent  particles  of  bodies  far  enough  to  let  in  any  foreign 
matter,  muft  yet  occafion  many  little  vacuola  between  the  fe- 
parated  furfaces  ;  fo  that  upon  the  removal  of  the  force  they 
will  clofe  again  by  the  preffure  of  the  aerial  fluid  upon  the  ex¬ 
ternal  parts.  See  Atmosthere.  Laftly,  others  attribute  the 
elafticity  of  all  hard  bodies  to  the  power  of  refilition  in  the  air 
included  within  them  ;  and  fo  make  the  elaftic  force  of  the  air 
the  principle  of  elafticity  in  all  other  bodies. 

The  Elasticity  of  Fluids  is  accounted  for  from  their  par¬ 
ticles  being  all  endowed  with  a  centrifugal  force ;  whence  Sir 
Ifaac  Newton,  prop.  23.  lib.  2.  demonftrates,  that  particles, 
which  naturally  avoid  or  fly  off  from  one  another  by  fuch  forces 
as  are  reciprocally  proportioned  to  the  diftances  of  their  centre, 
will  compofe  an  elaftic  fluid,  whofe  denfity  {hall  be  propor¬ 
tional  to  its  compreflion  ;  and  vice  verfa,  if  any  fluid  be  com- 
pofed  of  particles  that  fly  off  and  avoid  one  another,  and  hath 
its  denfity  proportional  to  its  compreflion,  then  the  centrifugal 
forces  of  thofe  particles  will  be  reciprocally  as  the  diftances  of 
their  centres. 

Elasticity  of  the  Air,  is  the  force  wherewith  that  element 
dilates  itfelf,  upon  removing  the  force  whereby  it  was  before 
comprefl'ed.'  See  Air,  and  Atmosphere.  The  elafticity 
or  fpiing  of  the  air  was  firft  difeovered  by  Galileo,  who  proved 
its  exiftence  by  the  following  experiment :  If  an  extraordinary 
quantity  of  air  be  intruded  by  means  of  a  fyringe  into  a 
glafs  or  metal  ball,  till  fuch  time  as  the  ball,  with  this  accef- 
fion  of  air,  weighs  confiderably  more  in  the  balance  than  it  did 
before;  upon  opening  the  mouth  thereof,  the  air  rufhes  our, 
till  the  ball  finks  to  its  former  weight.  From  hence  we  argue, 
that  there  is  juft  as  much  air  gone  out,  as  compreffed  air  had 
been  crowded  in.  Air,  therefore,  returns  to  its  former  degree 
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of  expanfion,  upon  removing  the  force  that  comprefied  or  re¬ 
fitted  its  expanfion ;  confequently  it  is  endowed  with  an  elaftic 
force.  It  rnuft  be  added,  that  as  the  air  is  found  to  rufh  out 
in  every  fituation  or  direction  of  the  orifice,  the  elaitic  force 
aCts  everyway,  or  in  every  direction.  The  elafticity  of  the  air 
makes  a  confiderable  article  in  Pneumatics. 

The  caufe  of  the  elafticity  of  the  atmofphere  hath  been  com¬ 
monly  afcribed  to  a  repulfion  between  its  particles  ;  but  this 
can  give  us  only  a  very  flight  idea  of  the  nature  of  its  elafti¬ 
city.  The  term  repulfion ,  like  that  of  attraction,  requires  to  be 
defined  ;  and  in  all  probability  will  be  found  in  moll  cafes  to 
be  the  effeCt  of  the  aCtion  of  fome  other  fluid.  Thus  we  find 
that  the  elafticity  of  the  atmofphere  is  veiy  coniiderably  af- 
feCted  by  heat.  Suppofing  a  quantity  of  air  heated  to  fuch  a 
degree  as  is  fufficient  to  raife  Fahrenheit’s  thermometer  to  212, 
it  will  then  occupy  a  confiderable  fpace.  If  it  is  cooled  to 
fuch  a  degree  as  to  fink  the  thermometer  to  o,  it  will  fhrink 
up  into  lefs  than  half  the  former  bulk.  The  quantity  of  re- 
pulfive  power  therefore  acquired  by  the  air,  while  palling  from 
one  of  thefe  ftates  to  the  other,  is  evidently  owing  to  the  heat 
added  to  or  taken  away  from  it.  Nor  have  we  any  reafon  to 
fuppofe,  that  the  quantity  of  elafticity  or  repulfive  porter  it 
Hill  pofieffes  is  owing  to  any  other  thing  than  the  fire  con¬ 
tained  in  it.  The  fuppofing  repulfion  to  be  a  primary  caufe 
independent  of  all  others,  hath  given  rife  to  many  erroneous 
theories,  and  been  one  very  great  mean  of  embarrafiing  philo- 
fophers  in  their  accounting  for  the  phenomena  of  Elec¬ 
tricity. 

ELATE,  in  botany,  a  genus  belonging  to  the  natural 
order  of  Palma.  There  is  no  male  calyx  ;  the  corolla  is  tripe- 
talous,  with  three  ftamina.  There  is  no  female  calyx  ;  the 
corolla  is  tripetalous,  with  one  piftil :  the  fruit  is  an  oval  acu¬ 
minated  plum. 

ELATER,  in  zoology  ;  a  genus  of  infeCts,  belonging  to 
the  order  of  coleoptera.  The  antennae  are  fetaceous ;  and  an 
elaftic  fpring  or  fpine  projeCts  from  the  hinder  extremity  of 
the  breaft  or  under  fide  of  the  thorax.  By  means  of  this 
kind  of  fpring,  the  animal,  when  turned  upon  his  back,  con¬ 
trives  to  leap  up  into  the  air,  and  fo  turn  itfelf.  It  varies  in 
fize  ;  and  when  the  infeCt  is  young  and  newly  metamorphofed, 
its  elytra  are  of  a  beautiful  deep  red ;  but  in  a  few  days  they 
change  to  a  much  darker  hue,  and  are  nearly  of  a  chefnut  co¬ 
lour.  In  the  ftate  of  larvae  it  inhabits  the  trunks  of  decayed 
trees,  and  is  there  transformed.  With  the  help  of  its  wings  it 
iflues  from  its  prifon,  flutters  upon  flowers,  wanders  over  the 
fields,  and  conceals  itfelf  in  thickets  or  under  the  bark  of  trees. 

ELATERIUM,  in  botany;  a  genus  of  the  monandria 
order,  belonging  to  the  monoecia  clafs  of  plants;  and  in  the 
natural  method  ranking  under  the  34th  order,  Cucurbitacea. 
There  is  no  male  calyx  ;  the  corolla  is  falver-Ihaped  ;  there  is 
bo  female  calyx  ;  the  corolla  falver-fliaped  ;  the  capfiile  inferior, 
unilocular,  and  bivalved. 

Elaterium,  EXxineiov,  in  pharmacy,  a  violently  purgative 
medicine,  prepared  from  the  juice  of  the  wild  cucumber. 

ELATINE,  in  botany  ;  a  genus  of  the  tetragynia  order, 
belonging  to  the  oCtandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  15th  order,  Inundates.  The  calyx 
is  tetraphyllous  ;  the  petals  four  ;  the  capfule  quadrilocular, 
quadrivalved,  and  deprefled. 

ELATOS  l'EMA,  in  botany  ;  a  genus  of  the  pentandria 
order,  belonging  to  the  monoecia  clafs  of  plants.  The  ma}e 
flowers  have  no  calyx  ;  the  corolla  is  quinquepartite  ;  the  fta¬ 
mina  are  five  filaments.  There  are  female  flowers  on  the  fame 
plant ;  thefe  have  no  calyx  nor  corolla  ;  the  pericarpium  is  a 
very  fmall  oblong,  bivalve,  monofpermous  capfule ;  the  feeds 
are  Angle  and  egg-fhaped. 

ELBE,  a  large  river  in  Germany,  which,  rifing  on  the  con- 


fines  of  Silcfia,  runs  through  Bohemia,  Saxony,  and  Branden¬ 
burg  ;  and  afterwards  dividing  the  dachy  of  Luxemburg  from 
that  of  Mecklenburg,  as  alfo  the  duchy  of  Bremen  from  Hol- 
ftein,  it  falls  into  the  German  ocean,  about  70  miles  below 
Hamburg.  It  is  navigable  for  great  Blips  higher  than  any 
river  in  Europe. 

ELBEUF,  a  town  of  France,  in  the  department  of  Lower 
Seine  and  late  province  of  Normandy.  It  has  a  manufacture 
of  cloth,  and  is  feated  on  the  Seine,  xo  miles  S.  of  Rouen, 
and  65  N.  W.  of  Paris.  E.  Ion.  1.  8.  N.  lat.  49.  19. 

ELBING,  a  handfome,  rich,  and  ftrong  town  of  Weftern 
Pruflia,  in  the  palatinate  of  Marienburg.  It  carries  on  a  con¬ 
fiderable  trade,  and  the  inhabitants  are  a  mixture  of  Papifts 
and  Proteftants.  It  is  feated  near  the  Baltic  Sea,  30  miles  S.  E. 
of  Dantzic,  and  100  N.  by  W.  of  Warfaw.  E.  Ion.  19.  35. 
N.  Iat.  54.  9. 

ELBOW,  the  outer  angle  made  by  the  flexure  or  bend  of 
the  arm.  That  eminence  whereon  the  arm  refts,  called  by  us 
elbow,  is  by  the  Latins  called  cubitus ,  by  the  Greeks  uynui, 
and  by  others  oXtxpxvor. 

Elbow  is  alfo  ufed  by  architects,  mafons,  See.  for  an  obtufe 
angle  of  a  wall,  building,  or  road,  which  diverts  it  from  its 
right  line. 

ELCESAITES,  in  church-hiftory,  ancient  heretics,  who 
made  their  appearance  in  the  reign  of  the  emperor  Trajan, 
and  took  their  name  from  their  leader  Elcefai.  The  Elcefaites 
kept  a  mean  between  the  Jews,  Chriftians,  and  Pagans ;  they 
worftu’pped  but  one  God,  obferved  the  Jewilh  fabbath,  cir- 
cumciiion,  and  the  other  ceremonies  of  the  law.  They  re¬ 
jected  the  Pentateuch,  and  the  prophets ;  nor  had  they  any 
more  refpeCt  for  the  writings  of  the  apoftles,  particularly 
thofe  of  St.  Paul. 

ELDERS,  or  Seniors,  in  Jewilh  hiftory,  vvere  perfons  the 
moll  confiderable  for  age,  experience,  and  wifdom.  Of  this 
fort  were  the  70  men  whom  Mofcs  alfociatedto  himfelf  in  the 
government  of  his  people ;  fuch,  likevvife,  afterwards  were 
thofe  who  held  the  firlt  rank  in  the  fynagogue,  as  prefidents. 
In  the  firft  aflemblies  of  the  primitive  Chriftians,  thofe  who 
held  the  firft  place  were  called  elders.  The  word  prefoyier, 
often  ufed  in  the  New  Teftament,  is  of  the  fame  fignification: 
hence  the  firft  councils  of  Chriftians  were  called  prejbyteria ,  or 
councils  of  elders. 

Elders  is  alfo  a  denomination  ftill  retained  in  the  Prefby- 
terian  difeipline.  The  elders  are  officers,  who,  in  conjunction 
with  the  pallors,  or  minifters,  and  deacons,  compofe  the  con- 
fiftories  or  kirk-feffions,  meeting  to  confider,  infpeCt,  and  re¬ 
gulate,  matters  of  religion  and  difeipline.  They  are  chofen 
from  among  the  people,  and  are  received  publicly  with  fome 
degree  of  ceremony.  In  Scotland,  there  is  an  indefinite  num¬ 
ber  of  elders  in  each  parifli ;  generally  about  12.  See  Kirk- 
Sejfions,  and  Presbytery. 

Elder,  in  botany.  See  Sambucus. 

ELEATIC  philosophy,  among  the  ancients;  a  name 
given  to  that  of  the  stoics,  becaufe  taught  at  EXta,  in  Latin 
Vella,  a  town  of  the  Lucanf.  The  founder  of  this  philofophy, 
or  of  the  Eleatic  fed,  is  fuppofed  to  have  been  Xenophanes, 
who  lived  about  the  56th  Olympiad,  or  between  500  or  600 
years  before  Chrift.  This  feCt  was  divided  into  two  parties, 
which  may  be  denominated  mctaphyfical  and  phyfical ;  the  one 
rejecting,  and  the  other  approving,  the  appeal  to  faCt  and  ex¬ 
periment.  Of  the  former  kind  were  Xenophanes,  Parmenides, 
Melifftis,  and  Zeno,  of  Elea.  They  are  fuppofed  to  have 
maintained  principles  not  very  unlike  thofe  of  Spinoza.  They 
held  the  eternity  and  immutability  of  the  world  ;  that  what 
ever  exifted  was  only  one  being ;  that  there  was  neither  any 
generation  nor  corruption  ;  that  this  one  being  was  immove¬ 
able  and  immutable,  and  was  the  true  God  j  and  whatever 
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changes  feemed  to  happen  in  the  unlverfe,  they  confidered  as 
mere  appearances  ar.d  illufions  of  fenle.  The  other  branch  of 
the  Eleatic  feet  were  the  atomic  philofophers,  who  formed 
their  fyftem  from  an  attention  to  the  phenomena  of  nature ;  of 
thefe  the  moil  confiderabfe  were  Leucippus,  Democritus,  and 
Protagoras. 

ELECAMPANE,  in  botany.  See  Inula. 

ELECT,  from  e'ijo,  “  I  choofe,”  in  the  Scriptures,  is  ap¬ 
plied  to  the  primitive  Chriftians;  in  which  ienfe,  the  elect  are 
thofe  chcfen  and  admitted  to  the  favour  and  bluffing  of  Chrif- 
tianity. 

Elect,  in  forrse  fyilems  of  theology,  is  a  term  appro¬ 
priated  to  the  faints,  or  the  predestinated  :  in  which  fenfe  the 
elecl  are  thofe  perfons  who  are  laid  to  be  predeftiuated  to 
glory  as  the  end,  and  to  fancliScation  as  the  means. 

Elect  is  likewife  applied  to  archbifnops,  bilhops,  and  other 
officers,  who  are  chofeu,  but  not  yet  confecrated,  or  actually 
invefted  with  their  office  or  jurifdiCtion.  The  emperor  is  faid 
to  be  elect  before  he  is  inaugurated  and  crowned  ;  a  lord-mayor 
is  cleft,  before  his  predeceffor’s  mayoralty  is  expired,  or  the 
fword  is  put  in  his  hands. 

ELECTION,  the  choice  that  is  made  of  any  thing  or  per- 
fon,  whereby  it  is  preferred  to  fome  other.  There  feems  this 
difference,  however,  between  choice  and  election,  that  election 
has  ufually  a  regard  to  a  company  or  community,  which  makes 
the  choice  ;  whereas  choice  is  feldom  ufed  but  when  a  lingle 
perfon  makes  it. 

Election,  in  Britifh  polity,  is  the  people’s  choice  of  their 
representatives  in  parliament.  (See  Parliament.)  In  this 
confilts  the  exercife  of  the  democratical  part  of  our  conftitu- 
tion  :  for  in  a  democracy  there  can  be  no  exercife  of  fovereignty 
but  by  fuffrage,  which  is  the  declaration  cf  the  people’s  will. 
In  all  democracies,  therefore,  it  is  of  the  utmoft  importance  to 
regulate  by  whom,  and  in  what  manner,  the  fuffrages  are  to 
be  given.  And  the  Athenians  v-ere  fo  juitty  jealous  of  this 
prerogative,  that  a  ftranger,  who  interfered  in  the  affemblies  of 
the  people,  was  punilhed  by  their  laws  with  death  ;  becaufe 
fuch  a  man  was  eileemed  guilty  of  high  treafon,  by  ufurping 
thole  rights  of  fovereignty  to  which  he  had  no  title.  In  Bri¬ 
tain,  fays  Blackllone,  where  the  people  do  not  debate  in  a  col¬ 
lective  body,  but  by  repreientation,  the  exercife  of  this  fo¬ 
vereignty  confifts  in  the  choice  of  reprefentatives.  The  laws 
have  therefore  very  ilrictly  guarded  againft;  ufurpation  or 
abufe  of  this  power,  b3^  many  falutary  provifions  ;  which  may 
be  reduced  to  thefe  three  points,  I.  The  qualifications  of  the 
eleCtors.  2.  The  qualifications  of  the  elected.  3.  The  pro¬ 
ceedings  at  elections. 

1 .  As  to  tire  qualifications  of  the  eleCtors.  The  true 
reafon  of  requiring  any  Qualification,  with  regard  to  property, 
in  voters,  is  to  exclude  fuch  perfons  as  are  in  fo  mean  a  fitua- 
ticn,  that  they  are  efteemed  to  have  no  will  of  their  own.  If 
thefe  perfons  had  votes,  they  would  be  tempted  to  difpoie  of 
them  under  fome  undue  influence  or  other.  This  would  give 
a  great,  an  artful,  or  a  wealthy  man  a  larger  {hare  in  elec¬ 
tions  than  is  confident  witS  general  liberty.  If  it  were  pro¬ 
bable  that  every  man  would  give  his  vote  freelv,  and  without 
influence  of  any  kind  ;  then,  upon  the  true  theory  and  genuine 
principles  of  liberty,  every  member  of  the  community,  however 
poor,  {ho  aid  have  a  vote  in  eleCting  thofe  delegates  to  whofe 
charge  is  committed  the  diipofal  of  his  property,  his  liberty, 
and  his  life.  But  iince  that  can  hardly  be  expected  in  perfons 
of  indigent  fortunes,  or  fuch  as  are  under  the  immediate  domi¬ 
nion  of  others,  all  popular  ftates  have  been  obliged  to  eftablifh 
certain  qualifications;  whereby  fome,  who  are  fufpecled  to 
have  no  will  of  their  own,  are  excluded  from  voting,  in  order  to 
fet  other  individuals,  whofe  will  may  be  fuppofed  independent, 
more  thoroughly  upon  a  level  with  each  other. 


And  this  confutation  of  fuffrages  is  framed  upon  a  wifer 
principle  with  us,  than  either  of  the  methods  of  voting,  by 
centuries  or  by  tribes,  among  the  Romans.  In  the  method 
by  centuries,  initituted  by  Servius  Tullius,  it  was  principally 
property,  and  not  numbers,  that  turned  the  fcale  :  in  the  me¬ 
thod  by  tribes,  gradually  introduced  by  the  tribunes  of  the 
people,  numbers  only  were  regarded,  and  property  entirely 
overlooked.  Hence  the  laws  palled  by  the  former  method 
had  ufually  too  great  a  tendency  to  aggrandize  the  patricians 
or  rich  nobles :  and  thofe  by  the  latter  had  too  much  of  a  le¬ 
velling  principle.  Our  conftitution  fleers  between  the  two  ex¬ 
tremes.  Only  fuch  are  entirely  excluded  as  can  have  no  will 
of  their  own :  there  is  hardly  a  free  agent  to  be  found,  but 
what  is  intitled  to  a  vote  in  fome  place  or  other  in  the  king¬ 
dom.  Nor  is  comparative  wealth,  or  property,  entirely  difre- 
garded  in  elections ;  for  though  the  richell  man  has  only 
one  vote  at  one  place,  yet,  if  his  property  be  at  all  diffufed, 
he  has  probably  a  right  to  vote  at  more  places  than  one,  and 
therefore  has  many  reprefentatives.  This  is  the  fpirit  of  our 
conftitution  :  not  that  we  affert  it  is  in  fact  quite  fo  perfeCl  as 
we  have  endeavoured  to  deferibe  it ;  for  if  any  alteration  might 
be  wifhed  or  fuggefted  in  the  prefect  form  of  parliaments,  it 
fhoula  be  in  favour  of  a  more  complete  reprefentation  of  the 
people. 

But  to  return  to  the  qualifications  ;  and  firft  thofe  of  electors 
for  knights  of  the  fliire.  1.  By  ftatute  S  Hen.  VI.  c.  7.  and 
10  Hen.  VI.  c.  2.  (amended  by  14  Geo.  III.  c.  58.)  the 
knights  of  the  fhire  fhall  be  chofen  of  people,  whereof  eveiy 
man  fhall  have  freehold  to  the  value  of  forty  {hillings  by  the 
year  within  the  county  ;  which  (by  fubfequent  liatutes)  is  to 
be  clear  of  all  charges  and  deductions,  except  parliamentary 
and  parochial  taxes.  The  knights  of  faires  are  the  reprefenta¬ 
tives  of  the  landholders,  or  landed  intereft  of  the  kingdom  : 
their  electors  muft  therefore  have  eftates  in  lands  or  tenements 
within  the  county  reprefented.  Thefe  eftates  muft  be  freehold, 
that  is,  for  term  of  life  at  leaft  ;  becaufe  beneficial  leafes  for 
long  terms  of  years  were  not  in  ufe  at  the  making  of  thefe  fta- 
tutes,  and  copyholders  were  then  little  better  than  villeins,  ab- 
folutely  dependent  upon  their  lords.  This  freehold  mult  be 
of  40  {hillings  annual  value ;  becaufe  that  fum  would  then, 
with  proper  induftry,  furniih  all  the  neceffaries  of  life,  and  ren¬ 
der  the  freeholder,  if  he  pleated,  an  independent  man :  For 
bifhop  Fleetwood,  in  his  Chronicon  prtckjum,  written  at  the  be¬ 
ginning  of  the  prefent  century,  has  fully  proved  40  {hillings  in 
the  reign  of  Henry  VI.  to  have  been  equal  to  12  pounds ptr 
annum  in  the  reign  of  Queen  Anne;  and,  as  the  value  of  money 
is  very  confiderably  lowered  fince  the  bilhop  wrote,  we  may 
fairly  conclude,  from  this  and  other  circumltances,  that  what 
was  equivalent  to  12  pounds  in  his  days,  is  equivalent  to  20  at 
prel’enr.  The  other  Iefs  important  qualifications  of  the  elec¬ 
tors  for  counties  in  England  and  Wales  may  be  collected  from 
ftatutes  7  and  8  Will.  III.  c.  25.  10  Ann.  c.  23.  2  Geo.  II. 
c.  21.  18  Geo.  II.  c.  18.  31  Geo.  II.  c.  14,  3  Geo.  III. 
c.  24.  which  direCt,  2.  That  no  perfon  under  21  years  of  age 
{hall  be  capable  of  voting  for  any  member.  This  extends  to 
all  forrs  of  members  as  well  for  boroughs  as  counties;  as  does 
alfo  the  next,  viz.  3.  That  no  perfon  convicted  of  perjury,  or 
fubornaticn  of  perjury,  fhall  be  capable  of  voting  in  any 
eleCtion.  4.  That  no  perfon  fhall  vote  in  right  of  any  free¬ 
hold,  granted  to  him  fraudulently  to  qualify  him  to  vote. 
Fraudulent  grants  are  fuch  as  contain  an  agreement  to  recon¬ 
vey,  or  to  defeat  the  eftate  granted  ;  which  agreements  are 
made  void,  and  the  eftate  is  abfohitely  veiled  in  the  peifon  to 
whom  it  is  fo  granted.  And,  to  guard  the  better  againft  fuch 
frauds,'  it  is  farther  p'ovided,  5.  That  every  voter  {hall  have 
been  in  the  aClual  pofeffiun,  or  receipt  of  the  profits,  of  his 
freehold  to  his  own  ufe  for  12  kaleudar  months  before ;  except 
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it  came  to  him  by  defcent,  marriage,  marriage-fettlement,  will, 
or  promotion  to  a  benefice  or  office.  6.  That  no  perfon  ffiall  . 
vote  in  refpeft  of  an  annuity  or  rent-charge,  unlefs  regiftered 
with  the  clerk  of  the  peace  12  kalendar  months  before. 

7.  That  in  mortgaged  or  truft-eftates,  the  petfon  in  poffeffion, 
under  the  abovementioned  reftriftions,  {hall  have  the  vote. 

8.  That  only  one  perfon  {hall  be  admitted  to  vote  for  any  one 
houfe  or  tenement,  to  prevent  the  fplitting  of  freeholds. 

9.  That  no  eftate  ffiall  qualify  a  voter,  unlefs  the  eftate  has 
been  affeffed  to  fome  land  tax  aid,  at  leail  12  months  before 
the  election.  10.  That  no  tenant  by  copy  of  court-roll  ffiall 
be  permitted  to  vote  as  a  freeholder.  Thus  much  for  the  elec¬ 
tors  in  counties. 

As  for  the  electors  of  citizens  and  burgeffes,  thefe  are  fup- 
pofed  to  be  the  mercantile  part  or  trading  intereft  of  the  king¬ 
dom.  But  as  trade  is  of  a  fluftuating  nature,  and  feldom  long 
fixed  in  a  place,  it  was  formerly  left  to  the  crown  to  fummon, 
pro  re  nata,  the  moll  flouriffiing  towns  to  fend  reprefentatives  to 
parliament.  So  that  as  towns  increafed  in  trade,  and  grew  po¬ 
pulous,  they  were  admitted  to  a  ffiare  in  the  legiflature.  But 
the  misfortune  is,  that  the  deferted  boroughs  continued  to  be 
fummoned,  as  well  as  thofe  to  whom  their  trade  and  inhabit¬ 
ants  were  transferred ;  except  a  few  which  petitioned  to  be 
eafed  of  the  expence,  then  ufual,  of  maintaining  their  members  j 
four  {hillings  a-day  being  allowed  for  a  knight  of  the  {hire, 
and  two  {hillings  for  a  citizen  or  burgefs  ;  which  was  the  rate 
of  wages  eftabliffied  in  the  reign  of  Edward  III.  Hence 
the  members  fo'r  boroughs  now  bear  above  a  quadruple  pro¬ 
portion  to  thofe  for  counties ;  and  the  number  of  parliament  , 
men  is  increafed  fince  Fortefcue’s  time,  in  the  reign  of 
Henry  VI.  from  300  to  upwards  of  500,  exclufive  of  thofe  for 
Scotland.  The  univerfities  were,  in  general,  not  empowered 
to  fend  burgelfes  to  parliament ;  though  once,  in  28  Edw.  I. 
when  a  parliament  was  fummoned  to  confider  of  the  king’s  right 
to  Scotland,  there  were  iffiied  writs,  which  required  the  uni- 
verfity  of  Oxford  to  fend  up  four  or  five,  and  that  of  Cam¬ 
bridge  two  or  three,  of  their  moil  difereet  and  learned  lawyers 
for  that  purpofe.  But  it  was  king  James  I.  wjio  indulged 
them  with  the  permanent  privilege  to  fend  conftantly  two  of 
their  own  body ;  to  ferve  for  thofe  ftudents  who,  though  ufe- 
ful  members  of  the  community,  were  neither  concerned  in  the 
landed  nor  the  trading  interell ;  and  to  protect  in  the  legifla¬ 
ture  the  rights  of  the  republic  of  letters.  The  right  of  elec¬ 
tion  in  boroughs  is  various,  depending  entirely  on  the  feveral 
charters,  culloms,  and  conftitutions  of  the  refpeftive  places ; 
which  has  occafioned  infinite  difputes :  though  now,  by  fta- 
tute  2  Geo.  II.  c.  24.  the  right  of  voting  for  the  future  ffiall 
be  allowed  according  to  the  laft  determination  of  the  houfe  of 
commons  concerning  it ;  and,  by  fiatute  3  Geo.  III.  c.  15.  no 
freeman  of  any  city  or  borough  (other  than  fuch  as  claim  by 
birth,  marriage,  or  fervitude)  {hall  be  intitled  to  vote  therein, 
unlefs  he  hath  been  admitted  to  his  freedom  12  kalendar  months 
before. 

2.  Next,  as  to  the  qualifications  of  perfons  to  be  defied 
members  of  the  houfe  of  commons.  Some  of  thefe  depend 
upon  the  law  and  cuflom  of  parliament,  declared  by  the  houfe 
of  commons  ;  others  upon  certain  ftatutes.  And  from  thefe  it 
appears,  1.  That  they  imilt  not  be  aliens  born  or  minors. 
2.  That  they  mull  not  be  any  of  the  12  judges,  becaufe  they 
fit  in  the  loids’  houfe;  nor  of  the  clergy,  for  they  fit  in  the 
convocation  ;  nor  perfons  attainted  of  treafon,  or  felony,  for 
they  are  unfit  to  fit  any  where.  3.  That  ffieriffs  of  counties, 
and  mayors  and  bailiffs  of  boroughs,  are  not  eligible  in  their 
refpeftive  jurifdiftions,  as  being  returning  officers  ;  but  that 
ffieriffs  of  one  county  are  eligible  to  be  knights  of  another. 
4.  That,  in  ftriftnefs,  all  members  ought  to  have  been  inhabi¬ 
tants  of  the  places  for  which  they  are  chofen  ;  but  this,  hav¬ 
ing  been  long  difregarded,  was  at  length  entirely  repealed  by 
Von.  III. 
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ftatute  14  Geo.  III.  c.  58.  5.  That  no  perfons  concerned  in 
the  management  of  any  duties  or  taxes  created  fince  1692,  ex¬ 
cept  the  commiffioners  of  the  treafury,  nor  any  of  the  officers 
following  (viz.  commiffioners  of  prizes,  tranfports,  fick  and 
wounded,  wine-licences,  navy,  and  victualling ;  fecretaries  or 
receivers  of  prizes  ;  comptrollers  of  the  army-accounts  ;  agents 
for  regiments  ;  governors  of  plantations,  and  their  deputies; 
officers  of  Minorca  or  Gibraltar  ;  officers  of  the  excife  and  cuf- 
toms  ;  clerks  or  deputies  in  the  feveral  offices  of  the  treafury, 
exchequer,  navy,  victualling,  admiralty,  pay  of  the  army  or 
navy,  fecretaries  of  ffate,  fait,  ftamps,  appeals,  wine-licences, 
hackney-coaches,  hawkers,  and  pedlars),  nor  any  perfons  that 
hold  any  new  office  under  the  crown  created  fince  1705,  are 
capable  of  being  elected  or  fitting  as.  members.  6.  That  no 
perfon  having  a  penfion  under  the  crown  during  pleafure,  or 
for  any  term  of  years,  is  capable  of  being  eleted  or  fitting. 
7.  That  if  any  member  accepts  an  office  under  the  crown,  ex¬ 
cept  an  officer  in  the  army  or  navy  accepting  a  new  commif- 
fion,  his  feat  is  void  ;  but  fuch  member  is  capable  of  being  re- 
eleted.  8.  That  all  knights  of  the  {hire  (hall  be  atual  knights, 
or  fuch  notable  efquires  and  gentlemen  as  have  eilates  fufficient 
to  be  knights,  and  by  no  means  of  the  degree  of  yeomen.  This 
is  reduced  to  a  ftill  greater  certainty,  by  ordaining,  9.  That 
every  knight  of  a  (hire  fliall  have  a  dear  eftate  of  freehold  or 
copyhold  to  the  value  of  600I.  per  annum ,  and  every  citizen  and 
burgefs  to  the  value  of  300I. :  except  the  eldelt  fons  of  peers 
and  of  perfons  qualified  to  be  knights  of  {hires,  and  except  the 
members  for  the  two  univerfities:  which  fomewhat  balances 
the  afeendant  which  the  boroughs  have  gained  over  tire  coun¬ 
ties  by  obliging  the  trading  intereft  to  make  choice  of  landed 
men  :  and  of  thi$  qualification  the  member  muft  make  oath, 
and  give  in  the  particulars  in  writing,  at  the  time  of  his  taking 
his  feat.  But,  fubjeft  to  thefe  ftatfding  re  ft  rid  ions  and  dif- 
qualitications,  every  fubjeft  of  the  realm  is  eligible  of  common 
right :  though  there  are  inftances,  wherein  perfons  in  particular 
circumftances  have  forfeited  that  common  right,  and  have  been 
declared  ineligible  for  that  parliament ,  by  a  vote  of  the  houfe  of 
commons  ;  or  for  ever,  by  an  aft  of  the  legiflature.  But  it 
was  an  unconftitutional  prohibition,  which  was  grounded  on 
an  ordinance  of  the  houfe  of  lords,  and  inferted  in  the  king's 
writs,  for  the  parliament  holden  at  Coventry,  6  Hen.  IV.  that 
no  apprentice  or  other  man  of  the  law  ffiould  be  elefted  a 
knight  for  the  {hire  therein :  in  return  for  which,  our  law- 
books  and  hiftorians  have  branded  this  parliament  with  the 
name  of  parliamentum  indofium,  or  the  lack-learning  parlia¬ 
ment  ;  and  Sir  Edward  Coke  obferves  with  fome  fpleen,  that 
there  was  never  a  good  law  made  thereat. 

3.  The  third  point,  regarding  eleftions,  is  the  method  of 
proceeding  therein.  This  is  alfo  regulated  by  the  law  of  par¬ 
liament,  and  various  ftatutes  ;  all  which  we  fliall  blend  together, 
and  extraft  out  of  them  a  fummary  account  of  the  method  of 
proceeding  to  eleftions. 

As  foon  as  the  parliament  is  fummoned,  the  lord  chancellor 
(or  if  a  vacancy  happens  during  the  fitting  of  parliament,  the 
fpeaker,  by  order  of  the  houfe,  and  without  fuch  order  if  a  va¬ 
cancy  happens  by  death  in  the  time  of  a  recefs  for  upwards  of 
ao  days)  fends  his  warrant  to  the  clerk  of  the  crown  in  chan¬ 
cery  ;  who  thereupon  iffues  out  writs  to  the  flieriff  of  every 
county  for  the  eleftion  of  all  the  members  to  ferve  for  that 
county,  and  every  city  and  borough  therein.  Within  three 
days  after  the  receipt  of  this  writ,  the  ffieriff  is  to  fend  his  pre¬ 
cept,  under  his  feal,  to  the  proper  returning  officers  of  the 
cities  and  boroughs,  commanding  them  to  eleft  their  tnem. 
bers ;  and  the  faid  returning  officers  are  to  proceed  to  eleftion 
within  eight  days  from  the  receipt  of  the  precept,  giving  four 
days  notice  of  the  fame ;  and  to  return  the  perfons  chofen,  to¬ 
gether  with  the  precept,  to-the  Iheriff. 

But  eleftions  of  knights  of  the  {hire  muft  be  proceeded  to 
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by  the  ftteriffs  themfelves  in  pcrfon,  at  the  next  county-court 
that  ffiall  happen  after  the  delivery  of  the  writ.  The  county- 
court  is  a  court  held  every  month  or  oftener  by  the  fheriff,  in¬ 
tended  to  try  little  caufes  not  exceeding  the  value  of  40s.  in 
what  part  of  the  county  he  pleafes  to  appoint  for  that  purpofe  ; 
but  for  the  election  of  knights  of  the  Ihire,  it  tnuft  be  held  at 
the  moil  ufual  place.  If  the  county-court  falls  upon  the  day 
of  delivering  the  writ,  or  within  fix  days  after,  the  fheriff  may 
adjourn  the  court  and  eledtion  to  fome  other  convenient  time, 
not  longer  than  16  days,  nor  fhorter  than  10  ;  but  he  cannot 
alter  the  place,  without  the  confent  of  all  the  candidates :  and, 
in  all  fuch  cafes,  10  days  public  notice  muft  be  given  of  the 
time  and  place  of  the  election. 

And,  as  it  is  effential  to  the  very  being  of  parliament  that 
elections  fhould  be  abfolultly  free,  therefore  all  undue  influences 
upon  the  eledtors  are  illegal,  and  Itrongly  prohibited.  For 
Mr.  Locke  ranks  it  among  thofe  breaches  of  trull  in  the  exe- 
eutive  magifirate,  which,  according  to  his  notions,  amount  to 
a  diffolution  of  the  government,  “  if  he  employs  the  force, 
“  trealure,  and  offices  of  the  fociety  to  corrupt  the  reprefenta- 
“  tives,  or  openly  to  pre-engage  the  eledtors,  and  prefcribe 
“  what  manner  of  perfons  fhall  be  chofen  :  For  thus  to  regu- 
“  late  candidates  and  electors,  and  new-model  the  ways  of  elec- 
“  tion;  what  is  it  (fays  he)  but  to  cut  up  the  government  by 
“  the  roots,  and  poifon  the  very  fountain  of  public  fecurity  l” 
As  foon,  therefore,  as  the  time  and  place  of  election,  either  in 
counties  or  boroughs,  are  fixed,  all  foldiers  quartered  in  the 
place  are  to  remove,  at  leaft  one  day  before  the  eledtion,  to  the 
diltance  of  two  miles  or  more  ;  and  not  to  return  till  one  day 
after  the  poll  is  ended.  Riots  likewife  have  been  frequently 
determined  to  make  an  eledtion  void.  By  vote  alfo  of  the 
houfe  of  commons,  to  whom  alone  belongs  the  power  of  deter¬ 
mining  contefted  eledtions,  no  lord  of  parliament,  or  lord-lieu¬ 
tenant  of  a  county,  hath  any  right  to  interfere  in  the  eledtion 
of  commoners ;  and,  by  flatute,  the  lord  warden  of  the  cinque- 
ports  fhall  not  recommend  any  members  there.  If  any  officer 
of  the  excife,  cufloms,  ftamps,  or  certain  other  branches  of  the 
revenue,  prefumes  to  intermeddle  in  eledtions,  by  perfuading 
any  voter  or  diffuading  him,  he  forfeits  xool.  and  is  difabled 
to  hold  any  office. 

Thus  are  the  eledtors  of  one  branch  of  the  legiflature  fecured 
from  any  undue  influence  from  either  of  the  other  two,  and 
from  all  external  violence  and  compulfion.  But  the  greateft 
danger  is  that  in  which  themfelves  co  operate,  by  the  infamous 
pradtice  of  bribery  and  corruption.  To  prevent  which  it  is  en- 
adted,  that  no  candidate  fhall,  after  the^date  (ufually  called  the 
tejle )  of  the  writs,  or  after  the  vacancy,  give  any  money  or  en¬ 
tertainment  to  his  eledtors,  or  promife  to  give  any,  either  to 
particular  perfons,  or  to  the  place  in  general,  in  order  to  Iris 
being  eledted  ;  on  pain  of  being  incapable  to  ferve  for  that  place 
in  parliament.  And  if  any  money,  gift,  office,  employment, 
or  reward  be  given,  or  promifed  to  be  given,  to  any  voter,  at 
any  time,  in  order  to  influence  him  to  give  or  with -hold  his 
vote,  as  well  he  that  takes  as  he  that  offers  fuch  bribe  forfeits 
cool,  and  is- for  ever  difabled  from  voting  and  holding  any  office 
in  any  corporation  ;  unlefs,  before  convidtion,  he  will  difeover 
fome  other  offender  of  the  fame  kind,  and  then  he  is  indemni¬ 
fied  for  his  own  offence.  The  firft  inltance  that  occurs  of  elec¬ 
tron  bribery,  was  fo  early  as  13  Eliz.  when  one  Thomas  Longe 
(being  a  fimple  man,  and  of  fmall  capacity  to  ferve  in  parlia¬ 
ment)  acknowledged  that  he  had  given  the  returning  officer 
and  others  of  the  borough  for  which  he  was  chofen  four  pounds 
to  be  returned  member,  and  was  for  that  premium  eledted. 
But  for  this  offence  the  borough  was  amerced,  the  member  was 
removed,  and  the  officer  fined  and  imprifoned.  But  as  this 
pradtice  hath  fince  taken  much  deeper  and  more  univerfal  root, 
it  hath  occafioned  the  making  of  thefe  wholefome  flatutes  ; 
10  complete  the  efficacy  of  which,  there  is  nothing  want* 


ing  but  refolution  and  integrity  to  put  them  in  ftrid  execu¬ 
tion. 

Undue  influence  being  thus  guarded  againfl:,  the  eledtion  x* 
to  be  proceeded  to  on  the  day  appointed  ;  the  fheriff  or  other 
returning  officer  firft  taking  an  oath  againfl  bribery,  and  for 
the  due  execution  of  his  office.  The  candidates  likewife,  if 
required,  muft  fwear  to  their  qualification,  and  the  eledtors  in 
counties  to  theirs  ;  and  the  eleftors  both  in  counties  and 
boroughs  are  alfo  compellable  to  take  the  oath  of  abjuration* 
and  that  againfl  bribery  and  corruption.  And  it  might  not 
be  amifs,  if  the  members  eledted  were  bound  to  take  the  latter 
oath  as  well  as  the  former  ;  which,  in  all  probability,  would  be 
much  more  effedtual  than  adminiltering  it  only  to  the 
eledtors. 

The  eledtion  being  cloied,  the  returning  officer  in  boroughs 
returns  his  precept  to  the  fheriff,  with  the  perfons  eledted  by 
the  majority  :  and  the  fheriff  returns  the  whole,  together  with 
the  writ  for  the  county  and  the  knights  eledted  thereupon,  t® 
the  clerk  of  the  crown  in  chancery  ;  before  the  day  of  meeting,, 
if  it  be  a  new  parliament,  or  within  14  days  after  the  eledtion,. 
if  it  be  an  occafional  vacancy  ;  and  this  under  penalty  of  500I. 
If  the  fheriff  does  not  return  fuch  knights  only  as  are  duly 
eledted,  he  forfeits,  by  the  old  flatutes  of  Henry  VI.  iool. ; 
and  the  returning  officer  in  boroughs,  for  a  like  falfe  return, 
40I. ;  and  they  are  befides  liable  to  an  adtion,  in  whiqh  double, 
damages  fhall  be  recovered,  by  the  later  flatutes  of  king  Wil¬ 
liam  :  and  any  perfon  bribing  the  returning  officer  fhall  alfo 
forfeit  3oel.  But  the  members-  returned  by  him  are  the  fit¬ 
ting  members,  until  the  houfe  of  commons,  upon  petition,  fhall 
adjudge  the  return  to  be  falfe  and  illegal.  The  form  and  man¬ 
ner  of  proceeding  upon  fuch  petition  are  now  regulated  by  fta- 
tute  10  Geo.  III.  c.  16.  (amended  by  11  Geo.  III.  c.  42. 
and  made  perpetual  by  14  Geo.  III.  c.  15.),  which  directs 
the  method  of  choofing  by  lot  a  feledt  committee  of  15  mem¬ 
bers,  who  are  fworn  well  and  truly  to  try  the  fame,  and  a  true 
judgment  to  give,  according  to  the  evidence. 

Election  of  Scots  Peers.  See  Lords. 

Election  of  Ecclefiaftlcal  Perfons.  Eledtions  for  the  dig* 
nities  of  the  church  ought  to  be  free,  according  to  the  flat. 
9  Ed.  II.  cap.  14.  If  any  perfons,  that  have  a  voice  in  elec¬ 
tions,  take  any  reward  for  an  eledtion  in  any  church,  college, 
fchool,  &c.  the  eledtion  fhall  be  void.  And  if  any  perfons  of 
fuch  focieties  refign  their  places  to  others  for  reward,  they 
incur  a  forfeiture  of  double  the  fum  ;  and  both  the  parties  are 
rendered  incapable  of  the  place.  Stat.  31  Eliz.  cap.  6. 

Election  of  a  Verderbr  of  the  Forefl  ( elect  lone  viridariorum 
forefhe ),  in  law,  a  writ  that  lies  for  the  choice  of  a  verderor, 
where  any  of  the  verderors  of  the  forefl  are  dead,  or  removed 
from  their  offices.  This  writ  is  diredted  to  the  fheriff,  and  the 
verderor  is  to  be  eledted  by  the  freeholders  of  the  county,  in 
the  fame  manner  as  coroners.  New.  Nat.  Brev.  360. 

Election  is  alfo  the  Hate  of  a  perfon  who  is  left  to  his  own 
free  will,  to  take  or  do  either  one  thing  or  another,  -which  he 
pleafes.  See  Liberty. 

Election,  in  theology,  fignifies  the  choice  which  God,  of 
his  good  pleafure,  makes  of  angels  or  men,  for  the  objedts  of 
mercy  and  grace.  The  eledtion  of  the  Jews  was  the  choice 
God  made  of  that  people  to  be  more  immediately  attached  to 
his  worfhip  and  fervice,  and  for  the  Meffiah  to  be  born  of 
them.  And  thus  particular  nations  were  eledted  to  the  parti-* 
cipation  of  the  outward  bleffings  of  Qhriftianity. 

Election  alfo,  in  the  language  of  fome  divines,  fignifies  a 
predeftination  to  grace  and  glory,  and  fometimes  to  glory  only. 
And  it  has  been  enjoined  as  an  article,  of  faith,  that  predeftina¬ 
tion  to  grace  is  gratuitous,  merely  and  fimply  fo  ;  gratia ,  quia 
gratis  data.  But  the  clergy  are  much  divided  as  to  the  point, 
whether  eledtion  to  glory  be  gratuitous,  or  whether  it  fuppofes 
obedience  and  good  works,  i.  e .  whether  it  be  before  or  after 
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the  provifion of  our  obedience.  See  Grace,  and  Reproba¬ 
tion.  _  ' 

ELECTIVE,  fomething  that  is  done,  or  pafles,  by  ele&ion. 
See  Elector.  Some  benefices  are  elective,  others  collative. 
Municipal  offices  in  England  are  generally  ele&ive  ;  in  Spain, 
venal.  Poland,  when  it  exifted  as  a  kingdom,  was  eledlive. 

Elective  AttraSion.  See  Chemistry,  p.  338.  Since  the 
very  extenfive  changes  which  have  taken  place  in  the  fcience  of 
Chemiftry,  a  feries  of  Tables  of  Elective  Attractions  have  been 
compofed  by  Bergman.  Thefe,  notwithilanding  their  noncon¬ 
formity  to  the  new  chemical  nomenclature ,  we  ffiall  here  give 
in  their  original  form,  adding  only  the  judicious  changes  made 
by  Mr.  Nicholfon  from  Morveau,  whofe  Table,  like  wife,  of  Af¬ 
finities  by  Numerical  Expreffion^we  ffiall  introduce.  Thefe,  to¬ 


gether,  form  a  fort  of  epitome  of  the  whole  fcience  of  Che¬ 
miftry,  and  as  fuch,  are  of  confiderable  importance. 

Thefe  tables  require  no  other  explanation,  than  that  the 
fubftances  enumerated  are  confidered  to  be  fimple,  as  far  as 
relates  to  the  fads  exhibited  in  thefe  Iketches.  The  order  of 
pofition  denotes  that  the  higher  any  fubftance  Hands  in  any 
column,  the  ftronger  is  its  ele&ive  attraction  to  the  fubftance 
at  the  head  of  that  column.  The  under  part  of  each  table 
exhibits  the  attractions  in  the  dry  way,  and  muft  be  confidered 
as  entirely  diftinCf  from  the  upper  part.  The  horizontal  lines 
between  the  fubftances  denote  that  their  pofilions,  or  compa¬ 
rative  powers  of  attradlion,  are  well  determined  ;  and,  when¬ 
ever  thefe  lines  are  wanting,  the  pofitions  are  more  or  Iefs  con¬ 
jectural. 


TABLE  I.  Simple  Eledtive  Attractions. 
ACIDS. 


IN  THE  HUMID  WAY. 

Vi t  r  iolic  Acid. 

Nitrous  Acid. 

Marin  e  Acid. 

Fixe n  Air . 

Acid  of  Borax. 

Acid  ofAmbf. r. 

Acetous  Acid 

DISTIL  L  ED  . 

Barytes 

Vegetable  alkali  ? 

Vegetable  alkali  ? 

Barytes 

Lime 

Lime 

Barytes 

Magnefia 

Barytes 

Barytes 

Vegetable  alkali 

Mineral  alkali  ? 

vlineral  alkali  ? 

Lime 

Vegetable  alkali 

Mineral  alkali 

Barytes  ? 

larytes  ? 

Vegetable  alkali 

Magnefia 

Mineral  alkali 
Volatile  alkali 

Lime 

Lime 

Lime 

Mineral  alkali 

Vegetable  alkali 

Vegetable  alkali 

Magnefia 

Magnelia 

vlagnelia 

Magnelia 

Mineral  alkali 

Mineral  alkali 

Lime 

Volatile  alkali 

Volatile  alkali 

Volatile  alkali 

Volatile  alkali 

Volatile  alkali 

Volatile  alkali 

Magnefia 

Clay 

Clay 

Clay 

Clav 

Clay 

Clay 

Clay 

Metallic  calces 

Water 

Ardent  Spirit 
Phlogifton 

Metallic  calces 

Water 

Ardent  fpirit 
Phlogifton 

Metallic  calces 

Water 

Ardent  fpirit 
Phlogifton 

Metallic  calces 

Water 

Ardent  fpirit 

Metallic  calces 

Water 

Ardent  fpirit 
Phlogifton 

Metallic  calces 

Water 

Ardent  fpirit 
Phlogifton 

Metallic  calces 

Water 

Ardent  fpirit 
Phlogifton 

N.  B.  The  fulphu- 
reous  or  volati  e  vi¬ 
triolic  acid  follows 
the  fame  order  in  the 
humid  way. 

N.  B.  The  fum¬ 
ing  nitrous  acid  fol¬ 
lows  the  fame  order 
in  the  humid  way. 

N.  B.  The  dephlo- 
gifticated  or  aerated 
marine  acid  follows 
the  fame  order  in  the 
humid  way. 

N.  B.  The  lame 
order  is  followed  by 
the  acids  of  fugar  or 
forrel ;  tartar ;  and 
lemon. 

The  order  in  which  the  metallic  calces 
precipitate  each  other  in  acids,  is  the  re¬ 
verie  of  that  in  the  column  of  phlogifton, 
in  Table  IV. 

In  the  Dry  Way. 

Phlogifton 

Phlogifton 

Phlogifton 

Prussian  Acid. 

' 

Barytes 

Lime 

Magnefia 

Vegetable  alkali 
Mineral  alkali 
Metallic  calces 
Volatile  alkali 

Barytes 

Vegetable  alkali 
Mineral  alkali 

Lime 

Magnefia 

Metallic  calces 

Volatile  alkali 

Clay 

Vegetable  alkali 
Mineral  alkali 
Barytes 

Lime 

Magnelia 

Metallic  calces 

Barytes 

Vegetable  alkali 
Mineral  alkali 

Lime 

Magnelia 

Metallic  calces 

Barytes 

Vegetable  alkali 
Mineral  alkali 

Lime 

Magnelia 

Metallic  calces 

In  the  Humid  Way 

Lime 

Barytes 

Magnefia 

Vegetable  alkali 
Mineral  alkali 
Metallic  calces 
Volatile  alkali 
ru.. 

Vegetable  alkali 
Mineral  alkali 
Volatile  alkali 

Lime 

Barytes 

Magnefia 

Clay 

Volatile  alkali 

Volatile  alkali 

Volatile  alkali 

Clay 

i 

Clay 

Clay 

N.  B.  Aqua  regia 
follows  the  fame  or¬ 
der  both  in  the  hu¬ 
mid  and  dry  way. 

Metallic  calces 

Water 

N.  B.  The  fame  order  both  in  the  hu¬ 
mid  and  dry  way  is  followed  by  the  acids 
of  fpar  ;  of  arfenic  ;  of  benzoin;  of  fugar 
of  milk;  of  fat;  and  of  phofphorus  ;  ex¬ 
sept  that  phlogifton  occupies  the  firft  place 
n  the  dry  way  with  the  arfenical  acid.  | 

N.  B.  The  fame 
order  both  in  the  hu¬ 
mid  and  dry  way  is 
followed  by  the  acids 
of  milk  and  of  ants. 

1 . .  . . 
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TABLE  II.  Simple  Ele&ive  Attractions. 


ALKALIS  AND  EARTHS. 


IN  THE  HUMID  WAY. 

V  eg.  Alkali. 

Min.  Alkali. 

Clay. 

Lime. 

Barytes. 

Mags  esia. 

Vitriolic  acid 

This  alkali  a- 
grees  with  the  ve¬ 
getable  in  the  or¬ 
der  of  its  attrac¬ 
tions,  both  in  the 

Vitriolic  acid 

Acid  of  fugar 

Vitriolic  acid 

Acid  of  iugnr 

Nitrous  acid 

Nitrous  acid 

Vitriolic  acid 

Acid  of  fugar 

Phofphor.  acid 

Marine  acid 

Marine  acid 

Acid  of  tartar 

Acid  of  amber 

Vitriolic  acid 

Acid  of  fat 

Acid  of  fugar 

Acid  of  amber 

Acid  of  fpar 
Phofphor.  ac'd 

A.  of  f.  of  milk 

Acid  of  fpar 

Acid  of  fpar 

Arfenical  acid 

Phofphoric  acid 

Acid  of  fat 

Pholphor.  acid 

humid  and  the  dry 

Sparry  acid 

A.  of  f.  of  milk 

Acid  of  arfenic 

A.  of  fugar 

A.  of  tartar 

A.  of  arfenic 

way. 

Acid  of  fat 

Acid  of  tartar 

A.  of  amber 

Nitrous  acid 
Marine  acid 

Nitrous  acid 
Marine  acid 

Acid  ol  fat 

Acid  of  lemon 
Aotfd  of  tartar 
Acid  of  arfenic 

A.  of  f.  of  milk 
Acid  of  amber 
Nitrous  acid 
Marine  acid 

Acid  of  tartar 
Acid  of  lemon 

A.  of  amber 

A.  of  lemon 

A.  of  ants 

A.  of  milk 

A.  of  benzoin 

Vol.  Alkali. 

A.  of  f.  of  milk 
Acid  of  lemon 
Phofphoric  acid 
Acid  of  ants 
Acid  of  milk 

Acid  of  fpar 
Acid  of  arfenic 
Acid  of  ants 

This  alkali  a- 
grees  with  the  ve¬ 
getable  in  the  or¬ 
der  of  its  attrac¬ 
tions,  both  in  the 
humid  and  dry 
way :  but  mere 

Acid  of  milk 
Acid  of  lemons 

Acid  of  ants 
Acid  of  milk 

Acid  of  ants 

Acid  of  milk 

Acetous  acid 

A.  of  f.  of  milk 
Acid  of  borax 
Vol.  vitr.  acid 

Acid  of  benzoin 
Acetous  acid 
Acid  of  borax 
Vol.  vitr.  acid 

A.  of  benzoin 
Acetous  acid 
Acid  of  borax 
Vol.  vitr.  acid 

A.  of  benzoin 
Acetous  acid 
Acid  of  borax 
Vol.  vitr.  acid 

Acid  of  benzoin 
Acetous  acid 

Acid  of  borax 

Vol.  vitr.  acid 

Fuming  nitr.  a. 

Fuming  nitr.  a. 
Fixed  air 

Pruffian  acid 

Fuming  nitr.  a. 

Fuming  nitr.  a. 

Fuming  njtr.  a. 
Fixed  air 

Pruffian  acid 

Fixed  air 

heat  expels  ic 

Fixed  air 

Fixed  air 

Pruffian  acid 

from  the  acids  of 
phofphorus,  bo¬ 
rax,  and  arfenic. 

PruHian  acid 

Pruffian  acid 

Water 

Water 

Water 

Fat  oils 

Sulphur 

Metallic  calces 

Fat  oils 

Sulphur 

Fat  oils 

Sulphur 

Sulphur 

IN  THE  DRY  WAY. 

Phofphor.  acid 
Acid  of  borax 
Acid  of  arfenic 
Vitriolic  acid 
Nitrous  acid 
Marine  acid 

Acid  of  fat 

Acid  of  fpar 

Acid  of  amber 
Acid  of  ants 

Acid  of  milk 
Acid  of  benzoin 
Acetous  acid 

Silex. 

Phofphor.  acid 

A.  of  borax 

A.  of  arfenic 

Phofphor.  acid 

A.  of  borax 

A.  of  arfenic 

Phofphor.  acid 

A.  of  borax 

A.  of  arfenic 

Phofphor.  acid 

A.  of  borax 

A.  of  arfenic 

In  the  Humid 
Way. 

A.  of  fpar 
Vegetable  alkali 

Vitriolic  acid 
Nitrous  acid 
Marine  acid 

A.  of  fpar 

A.  of  fat 

Vitriolic  acid 

A.  of  amber 
Nitrous  acid 
Marine  acid 

A.  of  fat 

Vitriolic  acid 

A.  of  amber 

A.  of  fpar 
Nitrous  acid 
Marine  acid 

Vitriolic  acid 

A.  of  fpar 

A.  of  fat 

A.  of  amber 
Nitrous  acid 

In  the  Dry  Way 

Fixed  alkali 
Phofphor.  acid 
Calx  of  lead 

A.  of  amber 

A.  of  ants 

A.,  of  milk 

A  of  benzoin 
Acetous  acid 

A.  of  fpar 

A.  of  ants 

A.  of  milk 

A.  of  benzoin 
Acetous  acid 

A.  of  fat 

A.  of  ants 

A.  of  milk 

A.  of  benzoin 
Acetous  acid 

Marine  acid 

A.  of  ants 

A.  of  milk 

A.  of  benzoin 
Acetous  acid 

Barytes 

Lime 

Magnefia 

Clay 

Silex 

Sulphur 

Fixed  alkali 
Sulphur 

Calx  of  lead 

Fixed  alkali 
Sulphur 

Calx  of  lead 

Fixed  alkali 
Sulphur 

Calx  of  lead 

Fixed  alkali 
Sulphur 

Calx  of  lead 

/ 
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TABLE  III.  Simple  Elective  Attractions. 

COMBUSTIBLE  SUBSTANCES  AND  WATER. 


IN  THE  HUMID  WAY. 

Water. 

Sulphur. 

Saline  Liver 
of  Sulphur. 

Ardent  Spirit. 

Ether. 

Vegetable  alkali 

Mineral  alkali 
Volatile  alkali 
Ardent  fpirit 

Calx  of  lead 

C.  of  tin 

C.  of  filver 

C.  of  mercury 

Calx  of  gold 

C.  of  filver 

C.  of  mercury 

C.  of  arfenic 

Water 

Ether 

Effential  oils 

Volatile  alkali 

Ardent  fpirit 

tffential  oils 
Expreffed  oils 

Water 

Mild  volatile  alk. 
Glauber’s  fait 

Ether 

C.  of  arfenic 

C.  of  antimony 

C.  of  iron 

C.  of  antimony 

C.  of  bifmuth 

C.  of  copper 

Fixed  alkali 

Saline  hepar 

Sulphur 

Sulphur 

Vegetable  alkali 
Volatile  alkali 

C.  of  tin 

C.  of  lead 

Vitriolic  acid 

Barytes 

Lime 

Magnefia 

C.  of  nickel 

C.  of  cobalt 

C.  of  manganefe 

C.  of  iron 

Expressed  Oil. 

Essential  Oil. 

Fat  oils 

Effential  oils 

Ether 

Ardent  fpirit 

Ether 

Ether 

Vitriolated  tartar 

Alum 

Martial  vitriol 
Corrofive  fublimate 

Ardent  fpirit 

Water 

Effential  oils 

Fixed  alkalis 

Vol.  alkali 

Sulphur 

\ 

Ardent  fpirit 

Fat  oils 

Fixed  alkalis 

Sulphur 

IN  THE  DRY  WAY. 

Fixed  alkalis 

Iron 

Copper 

Tin 

Lead 

Silver 

Cobalt 

Nickel 

Bifmuth 

Antimony 

Mercury 

Arfenic 

Manganefe 

Iron 

Copper 

Tin 

Lead 

Silver 

Gold 

Antimony 

Cobalt 

Nickel 

Bifmuth 

Mercury 

Arfenic 
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TABLE  IV.  Simple  Elettive  Attractions. 

PHLOGISTON  AND  METALS. 


IN  THE  HUMID  WAY. 

Phlogiston. 

Calx  c  t  Gold. 

C.  of  Silver.. 

C.  of  Platina. 

C.  of  Mercur  y 

C.  of  Lead. 

Nitrous  acid 

tLther 

Marine  acid 

Ether 

Acid  of  fat 

Vitriolic  acid 

Vitriolic  acid 

Marine  acid 

Acid  of  lat 

Marine  acid 

Marine  acid 

jAcid  of  fat 

Dephl.  marine  a. 

Aqua  regia 

Acid  of  fugar 

Aqua  regia 

Acid  of  fugar 

A.  ot  f.  of  milk 

■ririenical  acid 

Nitrous  acid 

Vitriolic  acid 

Nitrous  acid 

Acid  of  amber 

A.  of  fugar 

Phofphor.  acid 

Vitriolic  acid 

A.  of  f.  of  milk 

Vitriolic  acid 

Arfenical  acid 

A.rfenical  acid 

Arfenical  acid 

rtioipiior.  acid 

Arfenical  acid 

Phofphoric  acid 

Acid  of  tartar 

C.  platina 

Sparry  acid 

Nitrous  acid 

Sparry  acid 

Vitriolic  acid 

iPfofpho’-.  acid 

C.  gold 

Acid  of  tartar 

Arlenical  acid 

Acid  of  tartar 

A.  of  1.  of  milk 

iMarine  acid 

C.  diver 

Phofphor.  acid 

Sparry  acid 

Phofphor.  acid 

Acid  of  tartar 

Nitrous  acid 

C.  mercury 

Acid  of  fat 

Acid  of  tartar 

Acid  of  fat 

Acid  of  lemon 

Sparry  acid 

C.  arfenic 

Pruffian  acid 

Acid  of  lemon 

Acid  of  fugar 

Nitrous  acid 

Acid  of  lemons 

C.  antimony 

Acid  of  ants 

Acid  of  lemons 

bparry  acid 

Acid  of  ants 

C.  bifmuth 

Acid  of  milk 

Acid  of  ants 

Acetous  acid 

Acid  of  milk 

C.  copper 

Acetous  acid 

Acid  of  milk 

Acid  of  borax 

Acetous  acid 

C.  tin 

Acid  of  amber 

Acetous  acid 

Pruffian  acid 

Acid  of  borax 

C.  lead 

Piuffian  acid 

A-cid  of  amber 

Fixed  air 

Pruffian  acid 

C.  nickel 

Fixed  air 

Fixed  air 

C.  cobalt 

f  ixed  alkali 

Fixed  alkali 

C.  manganefe 

Vcl.  alkali 

Vol.  alkali 

- 

C.  iron 

C.  zinc 

N.  B.  In  the  antiphlogiftic 

theory,  the  column  inti  tied  Pblo- 

gjion  being  taken  in  a  reverfec 

order,  will  exprefs  the  elective  at- 

Water 

IN  THE  DRY  WAY. 

tradfions  of  Vital  Air . 

Gold. 

Silver. 

Platina. 

Mercury. 

Lead. 

C.  of  platina 

Mercury 

Lead 

Arfenic 

Cold 

Gold 

C.  gold 

Copper 

Copper 

Gold 

Oliver 

Silver 

Acid  of  arfenic 

Silver 

Mercury 

Copper 

Platina 

Copper 

C.  filver 

Lead 

Bifmuth 

Tin 

Lead 

Mercury 

C.  mercury 

Biimuth 

Tin 

Biimuth 

Tin 

Biimuth 

C.  arfenic 

Tin 

Gold 

Zinc 

Zinc 

Tin 

C.  antimony 

Antimony 

Antimony 

Antimony 

Bifmuth 

Antimony 

C.  biimuth 

Iron 

Iron 

Nickel 

Copper  j 

Platina 

C.  copper 

Platina 

Manganefe 

Cobalt 

Antimony 

Arfenic 

C.  tin 

Zinc 

Zinc 

Manganefe 

Arlenic 

Zinc 

C.  lead 

Nickel 

Arfenic 

Iron 

iron 

Nickel 

C.  nickel 

Arfenic 

Nickel 

Lead 

iron 

C.  cobalt 

Cobalt 

Platina 

Silver 

C.  manganefe 

Manganefe 

Mercury 

C.  iron 

Sa.  liv.  of  fulpli. 

S.  1.  of  fulphur 

S.  1.  of  fulphur 

S.  1.  of  iulph. 

S.  1.  of  fulphur 

C.  zinc 

Sulphur 

Sulphur 

Sulphur 
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TABLE  V.  Simple  Elective  Attractions. 
METALLIC  SUBSTANCES. 


IN  THE  HUMID  WAY. 


Calx  of 
Copper. 

I  Calx  of  Iron 

Calx  of  Tin. 

Calx  of  Bis¬ 
muth, 

Calx  of 
Nickel. 

Calx  of 
Arsenic. 

Acid  ot  tugar 

Acid  or  iugar 

Acid  ot  tat 

Acid  of  l'ugar 

Acid  of  fugar 

Marine  acid 

Acid  of  tartar 

Acid  of  tartar 

Acid  of  tartar 

Acid  of  arfenic 

Acid  of  forrel 

Acid  of  tugar 

Marine  acid 

Vitriolic  acid 

Marine  acid 

Acid  of  tartar 

Marine  acid 

Vitriolic  acid 

Vitriolic  acid 

A.  of  f.  of  milk 

Vitriolic  acid 

Phofphor.  acid 

Vitriolic  acid 

Nitrous  acid 

A.  of  i.  of  milk 

Marine  acid 

Acid  of  fugar 

Vitriolic  acid 

Acid  of  tartar 

Acid  of  fat 

Nitrous  acid 

Nitrous  acid 

Arfenical  acid 

Acid  of  fat 

Nitrous  acid 

Acid  of  tartar 

Acid  of  fat 

Acid  of  fat 

Phofphor,  acid 

Marine  acid 

Acid  ot  fat 

Phofphor.  acid 

Arlenical  acid 

Pholphor.  acid 

Nitrous  acid 

Nitrous  acid 

Phofphor.  acid 

Acid  of  forrel 

Phofphor.  acid 

Arfenical  acid 

Acid  of  amber 

Fluor  acid 

Fluor  acid 

Fluor  acid 

Acid  of  amber 

Sparry  acid 

Sparry  acid 

A.  of  f.  of  milk 

A.  of  f.  of  milk 

Sparry  acid 

Acid  of  amber 

A.  of  f.  of  milk 

Acid  of  amber 

Acid  of  amber 

Acid  of  lemon 

Acid  of  lemons 

Acid  of  lemons 

- 

Acid  of  lemon 

Acid  of  lemon 

Acid  of  ants 

Acid  of  ants 

Acid  of  ants 

Acid  of  ants 

Acid  of  ants 

Acid  of  milk 

Acid  of  milk 

Acid  of  milk 

Acid  of  milk 

Acid  of  milk 

Acetous  acid 

Acetous  acid 

Acetous  acid 

Acetous  acid 

Arfenical  acid 

Acid  ot  borax 

Acid  of  borax 

Acid  of  borax 

Arlenical  acid 

Acetous  acid 

Pruflian  acid 

Pruflian  acid 

Pruhiaii  acid 

Acid  of  borax 

Pruflian  acid 

Fixed  air 

Fixed  air 

Pruilian  acid 

Fixed  alkali 

Fixed  alkali 

Aerial  acid 

Vol.  alkali 

Vol.  alkali 

Volatile  alkali 

Volatile  alkali 

Fat  oils 

Undtuous  oils 

IN  THE  DRY  WAY. 

Water 

Copper. 

1 

Iron. 

Tin. 

Bismuth. 

Nickel. 

Arsenic. 

Gold 

Nickel  iZinc 

Lead 

Iron 

Nickel 

Silver 

Cobalt 

Mercury 

Silver 

Cobalt 

Cobalt 

Arfenic 

Manganefe 

Copper 

Gold 

A  rfenic 

Copper 

fron 

Arfenic 

Antimony 

Mercury 

Hooper 

iron 

Manganefe 

Copper 

Gold 

Antimony 

Gold 

Silver 

Zinc 

Gold 

Silver 

rin 

rin 

Tin 

Antimony 

Silver 

Lead 

Hopper 

Antimony 

Lead 

Platina 

Tin 

.ron 

’latina 

Platina 

Gold 

Tin 

Antimony 

Manganefe  1 

Nickel 

Sifmuth 

-’latina 

Lead 

Platina 

Nickel 

ron 

Lead 

Zinc 

Nickel 

Sifmuth 

Arfenic  i 

Hinc 

Silver 

Antimony 

Bifrauth 

Lead 

-•latina 

r 

3inc 

Cobalt 

Mercury 

3ifmuth 

Mercury 

( 

Bob  alt 

Sal.  liv.  of  fulph. 

5.  1.  of  fulphur 

L  1.  of  fulphur  £ 

3.  1.  of  fulphur  £ 

L  1.  of  fulphur  ! 

S.  1.  ct  fulphur 

iulphur 

Sulphur 

Sulphur 

lulphur  £ 

Sulphur 

Sulphur 

1 
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TABLE  VI.  Simple  Ele&ivc  Attra&ions. 


METALLIC  SUBSTANCES. 


IN  THE  HUMID  WAY. 

Calx  of  Cobalt. 

' 

Calx  of  Zinc.  ( 

Ialxof  Antimony  ^ 

Ialx  of  Manga¬ 
nese. 

Palx  of  Wolfram 

Acid  of  fugar 

Acid  of  fugar 

Acid  of  fat 

Acid  of  fugar 

Lame 

Acid  of  forrel 

Vitriolic  acid 

Marine  acid 

Acid  of  forrel 

Vegetable  alkali 

Marine  acid 

Vlarine  acid 

Acid  of  fugar 

Acid  of  lemon 

V  olatile  alkali 

Vitriolic  acid 

Acid  of  f.  of  milk 

Vitriolic  acid 

Phofphoric  acid 

Acid  of  tartar 
Nitrous  acid 

Mitrous  acid 

Acid  of  fat 

Mitrous  acid 

Acid  of  tartar 

Acid  of  tartar 

Fluor  acid 

Acid  of  fat 

Acid  of  forrel 

Acid  of  forrel 

Marine  acid 

In  the  Dry  Way. 

Phofphoric  acid 

Acid  of  tartar 

Acid  of  f.  of  milk. 

Vitriolic  acid 

Fixed  alkali 

Lime 

Calx  of  iron 

Calx  of  manganefe 

Fluor  acid 

Acid  of  f.  of  milk 
Acid  of  amber 

Acid  of  lemon 

Ph'lphoric  acid 

Acid  of  lemon 

Acid  of  amber 

Fluor  acid 

Phofphoric  acid 

Acid  of  lemon 

Acid  of  amber 

Fluor  acid 

Mitrous  acid 

Acid  of  f.  of  milk 
Acid  of  amber 

Acid  of  fat 

Acid  of  ants 

Acid  of  milk 

Acetous  acid 

Arfenical  acid 

Acid  of  ants 

Acid  of  milk 

Arfenical  acid 

Acid  of  ants 

Acid  of  milk 

Arfenical  acid 

Acid  of  ants 

Acid  of  milk 

This  column  is  ad¬ 
ditional.  It  is  de¬ 
duced  from  De  Lu- 
yart’s  Analyfis. 

Arfenical  acid 

Acid  of  borax 
Pruffian  acid 

Acetous  acid 

Acid  of  borax 
Pruffian  acid 

Acetous  acid 

Acid  of  borax 
Pruffian  acid 

Acetous  acid 

Pruffian  acid 

Aerial  acid 

Aerial  acid 

Aerial  acid 

Aerial  acid 

Volatile  alkali 

Volatile  alkali 

IN  THE  DRY  WAY. 

Cobalt. 

Zinc. 

Antimony. 

Manganese. 

Wolfram. 

Iron 

Nickel 

Arfenic 

Copper 

Gold 

Platina 

Tin. 

Antimony 

Zinc 

Copper 

jAntimony 

Tin 

Mercury 

Silver 

Gold 

Cobalt 

Arfenic 

Platina 

Bifmuth 

Lead 

Nickle 

Iron 

Iron 

Copper 

Tin 

Lead 

jNickel 

Silver 

Bifmutb 

Zinc 

Gold 

Platina 

Mercury 

Arfenic 

Cobalt 

Copper 

Iron 

Gold 

Silver 

Tin 

Iron 

Silver 

Tin 

Lead 

Antimony 

Bifmuth 

Manganefe 

Gold 

Platina 

Saline  liv.  ef  fulph. 
Sulphur 

Sal.  liv.  of  fulphur 
Sulphur 

Sal.  liv.  of  fulphur 

0 

E  L  E 


E  L  E 
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In  the  expreffion  of  compound  affinities,  it  is  clear,  from 
what  has  already  been  faid  in  this  article,  that  thefe  (ketches 
mull  either  be  made  from  a&ual  experiment  in  every  inftance. 
Or  by  deduction  from  the  numerical  expreffions  of  the  forces 
of  attraction.  We  have  explained  fome  of  the  difficulties 
which  oppofe  the  deduction  of  thefe  numbers :  but  as  a  con- 
jeClural  fet  of  numbers,  inferred  from  fuch  faCts  as  we  pof- 
fefs,  may  be  ufeful  in  many  inftances  to  point  out  the  proba¬ 
bility  of  decompoiitions  previous  to  trial,  we  have  here  inferted 
Mr.  Morveau’s  table  of  the  numerical  expreffion  of  affinity 
between  the  alkalis  and  foluble  earths  and  the  five  principal 
acids. 


TABLE  VII. 


Numerical  Expreffion  of  Affinities 
by  M.  Morveau. 


Vitrio. 

Acid. 

Nitr. 

Acid. 

Marine 

Acid. 

Acet. 

Acid. 

Ae.  A. 
or 

Fi.  Air. 

Ponde.  earth 

65 

62 

36 

29 

14 

Veget.  alk. 

62 

53 

32 

26 

9 

Min.  alkali 

53 

50 

28 

25 

8 

Lime 

54 

44 

20 

19 

12 

Volatile  alk. 

46 

58 

H 

20 

4 

Magnefia 

53 

40 

16 

i7 

6 

Argil,  earth 

40 

36 

10 

15 

2 

The  method  of  exemplifying  or  exhibiting  fimple  or  com¬ 
pound  affinities'  by  fymbols,  according  to  Bergman,  confifts 
in  placing  thofe  fubftances  which  are  applied  to  each  other 
upon  the  fame  horizontal  line  of  direction  ;  the  component 
parts  of  the  fubftances  being  placed  at  the  two  extremities  of 
a  vertical  bracket ;  and  the  new  produCls,  if  any,  are  placed 
one  above  the  other,  at  the  middle  part  of  an  horizontal 
bracket,  connecting  their  component' principles.  This  will  be 
rendered  clearer  by  an  example. 

I.  Suppofe  magnefia  to  be  prefented  to  a  folution  of  vitrio- 
lated  tartar,  it  will  be  found  that  no  decompofition  takes 
place.  Thefe  fails  arc  expreffied  as  follows  : 


Vitriolated 
tartar 


I 


V  egetable 
alkali 

Vitriolic 

acid 


Magnefia 


In  the  above  fcheme,  the  vitriolated  tartar  is  placed  oppofite 
the  point  of  a  vertical  bracket,  and  its  two  component  parts, 
vegetable  alkali  and  vitriolic  acid,  are  placed  within  the  ex¬ 
tremities  of  the  fame  bracket.  Horizontally  oppofite  the  vi¬ 
triolic  acid  is  placed  magnefia,  to  denote  that  it  is  prefented 
to  that  acid.  And  as  thefe  two  fubftances  are  not  connected 
by  a  bracket,  it  is  to  be  underftood  from  the  fcheme,  that  they 
do  not  unite,  and  confequently  that  the  vitriolated  taitar  re¬ 
mains  undecompofed. 

II.  On  the  contrary,  if  to  a  folution  of  Epfom  fait  the 
vegetable  alkali  be  added,  a  decompofition  will  enfue,  which 
is  expreffied  as  follows  : 

VOL.  III. 


Epfom 

fait 


{ 


Magnefia 


Vitriolic 

acid 


Vegetable 

alkali 


r — ; — - - \ 

Vitriolated  tartar 


The  arrangements  in  this  fcheme  depend  on  the  fame  prin¬ 
ciples  as  thofe  of  the  foregoing  :  but  the  bracket  underneath 
the  vitriolic  acid,  and  vegetable  alkali,  denotes  that  thefe  two 
fubftances  unite,  and  form  vitriolated  tartar,  which  is  accord- 
ingly  placed  beneath  the  middle  of  the  bracket.  The  point 
of  the  bracket  being  turned  up,  is  made  to  denote  that  the 
compound  remains  fufpended,  or  in  folution.  The  magneli* 
is  of  courfe  difengaged  ;  and  half  a  bracket,  with  the  point 
downwards,  is  placed  over  it,  to  denote  that  it  falls  to  the 
bottom,  or  is  precipitated. 

III.  The  above  inftances  exhibit  fimple  eleCtive  attractions  ; 
but  this  method  is  more  particularly  applicable  to  the  com¬ 
pound  attractions  ;  for  example,  fuppofe  a  folution  of  the  fait 
of  Sylvius  be  added  to  felenite,  no  decompofition  will  take 
place.  This  is  expreffied  as  under: 


V  egetable 
alkali 

Marine 

acid 


Vitriolic  ' 
acid 


Selenite 


Lime 


The  want  of  horizontal  brackets  in  this  fcheme  denotes 
that  the  principles  prefented  to  each  other  do  not  unite,  and 
confequently  that  no  decompofition  enfues. 

IV.  On  the  contrary,  if  vitriolated  tartar  be  prefented  to  the 
marine  fait  of  lime,  a  mutual  decompofition  will  enfue ;  thus, 


Vitriolated 
tartar 


Salt  of  Sylvius 

- « - y- , 

f  Vegetable  Marine  A 

alkali  acid  I 


Vitriolic 

acid 


Lime 


I 


Marine  fait 
of  lime 


Selenite 


In  this  fcheme,  we  fee  that  the  principles  prefented  to  each 
other  do  unite,  as  is  (hewn  by  the  horizontal  brackets,  and 
form  the'new  compounds,  fait  of  Sylvius  and  felenite ;  the 
former  of  which  remains  in  folution,  as  is  {hewn  by  its  bracket 
being  turned  upwards  ;  while  the  latter,  being  nearly  infoluble, 
falls  down,  and  is  accordingly  denoted  by  a  bracket  whofe 
point  is  turned  downwards. 

V.  Ey  attentively  obferving  this  laft  fcheme,  it  may  be  feen 
that  the  attractions’  exerted  between  the  fimple  fubftances 
which  are  placed  over  each  other,  are  the  quiefeent  affinities, 
and  tend  to  prefeive  the  original  combinations  ;  whereas  the 
attractions  between  the  fimple  fubftances,  which  (land  oppofite 
to  each  other,  are  the  divellent  affinities,  and  tend  to  produce 
new  combinations.  If  we  were  in  poffcffion  of  complete  tables 
of  the  numerical  expreffion  of  fimple  attraction,  it  is  evident 
that  we  might  foretel  every  refult  which  might  be  produced 
by  the  application  of  compound  fubftances  to  each  other ;  and 
we  (ball  fee  the  utility  of  Mr.  Morveau’s  Table,  by  applying 
the  numbers  to  the  preceding  fcheme. 

30 
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Vitriolated 

tartar 


r 

Vegetable 

Marine 

alkali 

32 

acid. 

62 

+ 

20  =  82 

Vitriolic 

54 

acid 

86 

Lime 

Marine  fait 
of  lime 


v— 

1  Selenite 

The  attra&ion  between  the  vegetable  alkali  and  vitriolic 
acid  is  expreffed  by  the  number  62  ;  and  the  attra&ion  be¬ 
tween  the  marine  acid  and  lime  is  expreffed  by  the  number  20. 
*1  hefe  are  the  quiefcent  affinities,  and  their  fum  82  expreffes 
the  tendency  to  preferve  the  original  forms  of  vitriolated  tar¬ 
tar  and  marine  fait  of  lime.  On  the  other  hand,  the  attraction 
between  the  vegetable  alkali  and  marine  acid  is  expreffed  by 
J2,  and  the  attraction  between  vitriolic  acid  and  lime  by  54. 


The  fum  of  32  and  54  amounts  to  86,  and  expreffes  the  ditel- 
lent  affinities  which  tend  to  produce  new  combinations.  And 
as  this  laft  fum  exceeds  the  fum  of  the  quiefcent  affinities,  it 
follows  that  the  double  decompofition  will  take  place. 

VI.  In  thefe  examples  we  have  ddignedly  taken  them  the 
reverie  of  each  other;  but  every  inftance,  fingly  exhibited, 
does  in  faCl  point  out  both  the  affi.  mative  and  the  negative  pro¬ 
portions.  Thus,  from  the  faCt  firft  exhibited,  that  magnefia 
does  not  decompofe  the  combination  of  vegetable  alkali  and 
vitriolic  acid,  it  likewife  follows,  that  the  vegetable  alkali  does 
decompofe  the  combination  of  vitriolic  acid  and  magnefia. 
And  accordingly,  in  the  two  laft  fchemes  of  double  affi  ity,  it 
is  clearly  afeertained,  from  the  mutual  decompofition  of  vitrid- 
lated  tartar  and  marine  fait  of  lime,  that  the  fait  of  Sylvius 
and  felenite  will  not  decompofe  each  other. 

The  fame  horizontal  bracket,  which  in  the  humid  way  was 
ufed  to  denote  folution,  is  ufed  to  denote  fublimation  in  expe¬ 
riments  by  the  dry  way. 

The  following  fchemes  from  Bergman  will  require  no  ex¬ 
planation,  after  the  inftances  we  have  exhibited. 


Schemes  of  Elective  Attradlions  in  the  Humid  W ay. 


i. 

Vitriol. 

tartar 


’’Vegetable 

2. 

’Vegetable 

3-  ' 

alkali 

alkali 

62 

Vitriol, 
tartar  < 

62 

Comm, 
fait.  < 

Vitriolic  Ponder. 

Vitriolic 

acid  65  earth 

acid  54  Lime 

w 

Mineral 

alkali 


Vitriolated 

barytes 


28 

Marine  Vegetable 

acid  32  alkali 

r - - - '' - 1 

Salt  of 
Sylvius 

Vitriolated 

tartar 


4- 

"Lime 

- / 

5- 

'Lime 

6. 

r 

r  Vitriolic  6 

Marine 

acid 

Marine 

20 

fait  of  < 

20 

Epfom 

ialt  of  * 
lime 

Marine 

Mineral 

lime 

Marine 

Volatile 

fait  < 

5° 

acid 

28  alkali 

acid  14 

alkali 

^Magnefia 

alkali 


Common 

fait 


Salt  of 
Sylvius 


Selenite 


Vitriolated  tartar 
with  excefs  of  acid 


Vitriolated  tartar 
with  excefs  of  acid 


Vitriol. 

tartar 


Vitriolic 

acid 


<  t 

Vegetable  Acid  of 
_  alkali  tdp  tartar 

s _ _ _ j 


7- 

r  ^ 

"Marine  3 2  Vegetable  <5. 

'Vitriolic  54  Lime  9,  r 

acid  alkali 

acid 

Corrof. 

Martial 

Vitriol. 

fublim.  < 

vitriol  < 

tartar  4 

Calx  of 

Cnlx  of 

^mercury 

Iron 

11. 

Salt  of 
Sylvius  4 


Marine 

acid 


t 

Vegetable  Acid  of 
aikali  (£/•  tartar 

v - - - ' 


Vitriolic 
acid 

Vegetab. 


Nitrous 


Nitre 


12. 

Comm. 

fait 


1  Marine 
acid 

28 

Mineral 

alkali 


Acid  of 
taitar 
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ij- 

Borax 


Quadrangufar 

nitre 

-j •. _  - 

t - ;  \ 

'  Mineral  50  Nitrous, 
alkali  acid 


Acid  of 
borax 

- V 


16. 

Nitr. 
fait  of 
lime 


Selenite 

Foliated 

tartar 


*9< 
3Liv.  of 


H- 

Selenite' 


'Vitriolic 
acid 


54 

^Lime 


Epfom 
fait  < 


Vitriolic 

acid 


Acid  of 
fugar 


5° 


Matrnefia 

O 


Acid  of 
fpar 


Marine 

acid 


r -  1  i 

C Nitrous  17.  a. 

'  Phlogilf.  Dephlog.  1 8.  b.  j 

Marine' 

mar.  acid 

acid 

White 

White 

Vital  Q 

Q  44  arfenic  h 

arfenic 

air 

Vital  f 

Vitriolic 

Acid  of 

r  air 

Lime  54  acid 

arfenic  ”  | 

v _ _ 

Arfenic 
v - ^ 

J 

-j 

Aerat. 
ra  aiine 
acid 


Selenite 


Acid  of 
arfenic 

Salt  of 
Sylvius 


r 

f  Veget.  26  Acetous 

20. 

'  Lime  54 

Vitriolic 

SI. 

'  Veget. 

32 

Marine' 

alkali  acid 

acid 

alkali 

acid 

• 

Calcar. 

,  ^ 

V itriol. 

62  • 

+ 

20  —  S2 

< 

hepar 

tartar 

Vitriol. 

24 

_  Sulphur 

_  Sulphur 

_  acid 

86 

Marine 
f.  of  lime 


Selenite 


Nitre 


Vitriol 


tartar 


Nitrons 
V  Fait  of 
l  lead 


Vitriolic  fait 
of  lead 


(Quadrangular 

nitre 


2  2. 


Salt  of 
Sylvius 


Veget.  62  Vitriol, 
alkali  acid 

3  2  +  54=86 

20 

Marine  82 
acid  Lime 


Nitre 


:  Selenit'. 


Nitrous 

ammoniac 


24. 

Vitriol. 

ammo. 


Volatile  38  Nitrous' 
alkali  acid 


46 

Vitriolic 

acid 


Calx  of 
mercury 


Nitrous 
fait  of 
mercur. 


Vitriolic  fait 
of  mercury 

Quadrangular 

nitre 


25- 

Comm. 

Salt 


r — ; 

'  Mineral 
alkali 


Marine 

acid 


Luna 

cornea 


Nitrous' 

26. 

’  Veget. 

Acid  of' 

27* 

Mineral 

acid 

Nitrous 

alkali 

nitre 

Nitrous 

alkali 

>  fait  of 

Cream 

< 

Malt  of 

Borax  J 

ftlver 

ota  r. 

Acid  of 

Calx  of 

mercur. 

Acid  of 

Silver 

tartar 

mercu.^ 

__  borax 

J 

V 

V 

Nitrous 
fait  of 

mercur- 


Tartareous  fait 
of  mercury 


Acetous  fait 
of  magnefia 
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Vitriolic  fait 
of  lead 


Nitrous  fait 
of  copper 


snagne. 


f  Magnefia 

1 

I 

Acetous"! 
acid  | 

\ 

29.  , 

f  Vitriolic 

Lead-] 

3°- 

("Nitrous 

Copper") 

I 

Acet. 

Vitrio. 

acid 

^  Plumb. 

Nitrous 

acid 

1 

J 

ffak  of 

fait  of  ^ 

T 

fait  of  -n 

l 

!  Marine 

j  filver 

filver  | 

1 

f  come. 
Marine  1 

filver 

1 

1 

Marine  1 

L  acid 

Silver  J 

1 

L  Silver 

acid  J 

1 

L  Silver 

acid  J 

•« - K,- 

_ J 

'  ^sr— 

- " 

■  -> 

Luna 

cornea 

Salt  of 
Sylvius 


Luna 

cornea 

Salt  of 
Sylvius 


Luna 

cornea 

Quadrangular 

nitre 


3 1- 

Comm, 

fait 


r - 

rMarine 

acid 

l  Mineral 
L  alkali 


Veget."| 

alkaH  )  Mild 
(•veget. 

Fixed  !  alkah 
air  J 


Mild  mineral 
alkali 

Mild 

magnefia 


I 


Nitrous 

acid 


3  3-  ("Nit 

Nitrous  J  aC 

fait  of  <( 
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1.  ("Vitriolic 
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acid 

(  acid 
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We  have  inferted  the  whole  of  Bergman’s  fchemes,  except¬ 
ing  thofe  numbered  25,  55,  and  $6 ;  the  former  of  which  in¬ 
cludes  the  acid  of  forrel,  at  prefent  known  to  be  a  compound; 
and  the  two  laft  relate  to  experiments  with  the  nitrous  acid, 
which  may  be  confidered  as  doubtful,  becaufe  a  large  part  of 
the  produd  affumes  the  permanently  elaftic  ftate,  and  has  not 


been  examined.  Our  chief  inducement  for  inferring  all  the 
others  is,  that  the  whole  together  form  fo  confiderable  a  body 
of  chemical  knowledge,  expreffed  with  fo  much  pcrfpicuity 
by  virtue-of  this  happy  arrangement,  that  their  value  and  effeft 
cannot  but  greatly  tend  to  promote  the  refearches  of  experi¬ 
enced  chemifts,  as  well  as  the  advancement  of  the  learner. 
We  have  alfo  inferted  the  numbers  of  Mr.  Morveau,  which 
anfwer  as  far  as  they  can  be  applied ;  and  the  contemplation 
of  thofe  fchemes  which  contain  only  partial  numbers,  will 
fhew  what  experiments  require  to  be  made  to  extend  them 
farther.  For  the  new  names,  fee  the  Table,  Chemistry,  p.  474. 

ELECTOR,  a  perfon  who  has  a  right  to  ele&  or  choofe 
another  to  an  office,  honour,  &c.  See  Election.  The  term 
Elettor  is  particularly,  and  by  way  of  eminence,  applied .  to 
thofe  princes  of  Germany  in  whom  lies  the  right  of  eledtipg 
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(foe  ernpcror ;  being  all  fovereign  princes,  and  the  principal 
members  of  the  empire. 

The  electoral  college,  confiding  of  all  the  eleCtors  of  the 
rmpire,  is  the  mod  illudrious  and  auguft  body  in  Europe. 
BellarmiRe  and  Baronins  attribute  the  inditution  of  it  to  pope 
Gregory  V.  and  the  emperor  Otho  IIT.  in  the  tenth  century  ; 
of  which  opinion  are  the  generality  of  hidorians,  and  particu¬ 
larly  the  canonids  :  however,  the  number  of  electors  was  unfet¬ 
tled,  at  lead,  till  the  tjth  century.  In  1356  Charles  IV.  by 
the  golden  bull,  fixed  the  number  of  electors  to  feven }  three 
ecclefiaftics,  viz.  the  archbifliops  of  Mentz,  Treves,  and  Co¬ 
logne  ;  and  four  feculars,  viz.  the  king  of  Bohemia,  count  Pa¬ 
latine  of  the  Rhine,  duke  of  Saxony,  and  marquis  of  Branden¬ 
burg.  In  1648  this  order  was  changed,  the  duke  of  Bavaria 
being  put  in  the  place  of  the  count  Palatine,  who  having  ac¬ 
cepted  the  crown  of  Bohemia  was  outlawed  by  the  emperor  ; 
but  being  at  length  redored,  an  eighth  electorate  was  ereCted  for 
the  duke  of  Bavaria.  In  1692  a  ninth  electorate  was  created, 
by  the  emperor  Leopold,  in  favour  of  the  duke  of  Hanover,  ot 
the  houfe  of  Brunfwic  Lunenburg.  There  is  this  difference 
between  the  fecular  and  ecclefiaffical  eleCtors,  that  the  fird 
nave  an  aCtive  and  paffive  voice,  that  is,  may  choofe  and  be 
chofen  ;  the  lad,  an  aCtive  only.  The  three  archbi/hops  are 
to  be  30  years  old,  before  they  can  be  advanced  to  the  dig¬ 
nity  ;  the  feculars,  18,  before  they  can  perform  the  office 
themfelves.  Thefe  lad  have  each  their  vicars,  who  officiate  in 
their  abfence.  Befides  the  power  of  choofing  an  emperor,  the 
eleCIors  have  alfo  that  of  capitulating  with  and  depofing  him  ; 
fo  that,  if  there  be  one  fuffrage  wanting,  a  proted  may  be  en¬ 
tered  againd  the  proceedings.  By  the  right  of  capitulation, 
they  attribute  to  themfelves  great  privileges,  as  of  making  war, 


coining,  and  taking  care  of  the  public  intered  and  fecurity  of 
the  dates 5  and  the  emperor  promifes,  upon  oath,  to  receive  the 
empire  upon  thefe  conditions. 

The  eleftors  have  precedence  of  all  other  princes  of  the  em¬ 
pire,  even  of  cardinals  and  kings  ;  and  are  addreffed  under  the 
title  of  electoral  hlghnefs.  Their  feveral  functions  are  as  follow. 
The  cleCtor  of  Mentz  is  chancellor  of  Germany,  convokes  the 
dates,  and  gives  his  vote  before  any  of  the  red.  The  eleCtor 
of  Cologne  is  grand  chancellor  of  Italy,  and  confecrates  the 
emperor.  The  eleCtor  of  Treves  is  chancellor  of  the  Gauls, 
and  confers  impofition  of  hands  upon  the  emperor.  The  count 
Palatine  of  the  Rhine  is  great  treafurer  of  the  empire,  and  pre- 
fents  the  emperor  with  a  globe  at  his  coronation.  The  eleCtor 
of  Bavaria  is  great  mader  of  the  imperial  palace,  and  carries 
the  golden  apple.  The  marquis  of  Brandenburgh  is  grand 
chamberlain,  and  puts  the  ring  on  the  emperor’s  finger.  The 
eleCtor  of  Saxony  is  grand  maiihal,  and  gives  the  fword  to  the 
emperor.  The  king  of  Bohemia  is  grand  butler,  and  puts 
Chailemagne’s  crown  on  the  emperoi’s  head.  Ladly,  the 
eleCtor  of  Hanover,  now  king  of  Great  Britain,  is  arch-trea- 
furer,  though  fird  ereCted  under  the  title  of  Jlandard-bearer  of 
the  empire. 

ELECTORATE,  a  term  ufed  as  well  to  fignify  the  dig¬ 
nity  of,  as  the  territories  belonging  to,  any  of  the  eleCtors  of 
Germany  ■,  fuch  are  Bavaria,  Saxony,  Sec.  See  Electok. 

ELECTRIC,  derived  from  r,\ extso,,  “  amber,”  in  phyfics, 
is  a  term  applied  to  thofe  fubdances,  in  which  the  eleCtric 
fluid  is  capable  of  being  excited,  and  accumulated  without 
their  having  the  property  of  tranfmitting  it,  and  therefore  call¬ 
ed  non-ionduclors.  See  Electkicitv. 


ELECTRICITY, 


THAT  part  of  Natural  Philofophy  which  propofes  to  in* 
vedigate  the  nature  of  a  certain  property  in  bodies  po¬ 
pularly  called  electrical. 

Sect.  I.  Hijlory  of  EleBricity. 

THOUGH  it  is  certain  that,  ever  fince  the  creation  of  the 
•world,  the  eleCtric  fluid  has  had  the  fame  Chare  in  all  the  natural 
eperations  that  it  has  at  prefent ;  yet  the  difeovery  of  its  ac¬ 
tion,  and  even  of  its  exidence,  is,  comparatively  fpeaking,  of  a 
very  late  date.  Thales  the  Milefian,  who  lived  about  600 
years  before  Chrift,  was  the  fird  that  obferved  the  eleCtrical 
properties  of  amber.  Of  thefe,  indeed,  he  knew  no  more  than 
that  this  fubdance  would  attraCl  light  bodies  when  it  was  rub¬ 
bed.  Fojr  300  years  after  his  time,  we  hear  nothing  farther 
concerning  this  fubjeCt.  Theophradus  then  tells  us,  that  the 
iyncurium  (the  fame  fubdance  now  called  the  tourmalin)  has 
the  property  of  attracting  light  bodies,  as  well  as  amber.  From 
this  time,  there  is  a  chafm  in  the  hidory  of  eleCtricity  for  no 
lefs  than  1900  years.  Indeed,  it  is  fcarce  to  be  fuppofed  that 
during  this  long  interval  any  perfon  applied  himfelf  to  the  in- 
vedigation  of  the  fubjeCt ;  as,  for  the  greated  part  of  it, 
fcience  of  every  kind  was  almod  totally  extinguiflied.  The 
eleCtrical  properties  of  jet,  however,  and,  according  to  Mr. 
Bofe,  of  the  agate,  were  fome  way  or  other  difeovered  during 
the  abovementioned  period.  But  it  was  not  till  the  beginning 
of  the  17th  century  that  the  fubjedl  of  eleCtricity  became  pro¬ 
perly  a  diftinCt  fcience,  and  the  foundation  was  laid  of  thofe 
difeoveries  which  have  fince  taken  place. 

The  fird  who  can  properly  be  called  an  eleftrician,  was  Dr. 
‘William  Gilbert,  v/ho,  in  the  year  1600,  wrote  a  book  de  Mag - 


ncte,  which  contains  a  variety  of  eleBrical  experiments.  All 
thefe,  however,  coniidered  only  the  attractive  property  of  cer¬ 
tain  fubdances.  Dr.  Gilbert’s  merit  confids  in  his  having  been 
at  great  pains  to'find  out  a  number  of  fuch  fubdances,  and  thus 
confiderably  enlarging  the  number  of  eleCtrics. 

Till  the  year  1670  no  farther  difeoveries  were  made  ;  ex¬ 
cept  fome  trifling  additions  to  the  catalogue  of  eleCtrics.  About 
this  time  Mr.  Boyle  applied  himfelf  to  the  Audyof  eleCtricity. 
He  enlarged  the  catalogue  of  eleCtrics,  and  found  that  their 
eleCtric  properties  were  increafed  by  vviping  and  warming  them 
before  they  were  rubbed.  He  obferved  alfo,  that  all  kinds  of 
bodies  were  attraCled  promifeuoufly  ;  and  imagined  that  they 
were  attracted  in  vacuo  as  well  as  in  air.  In  this  lalt  pofition, 
however,  Mr.  Beccaria  (hews  that  Mr.  Boyle  mud  neceffarily 
have  been  midaken.  He  alfo  obferved  the  eleCtric  light,  though 
only  in  the  inftance  of  fome  diamonds. 

Otto  Guericke,  however,  who  was  cotemporary  with  Mr. 
Boyle,  improved  the  fcience  much  farther.  He  made  ufe  of 
a  fulphur  globe,  whirled  on  an  axis  much  in  the  fame  way 
with  our  prefent  glafs  globes.  Thus  he  could  excite  a  vafily 
greater  power  of  eleCtricity  than  any  of  his  predeceffors,  and 
try  all  their  experiments  to  much  more  advantage.  He  dif¬ 
eovered  eleCtric  repulfion  ;  and  not  only  faw  the  eleCtric  light 
more  clearly  than  Mr.  Boyle,  but  heard  the  biffing  found  with’ 
which  it  is  emitted.  He  alfo  made  another  remarkable  dif¬ 
eovery,  but  which  has  fince  been  very  generally  overlooked ; 
namely,  that  a  feather,  when  repelled  by  an  excited  eleCtric, 
always  keeps  the  fame  face  towards  the  body  which  repels  it, 
as  the  moon  does  to  the  earth. 

The  next  difeovery  of  any  moment  was  made  by  Sir  Ifasq 
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Newton  ;  who  obferved,  that  the  electric  attra&ion  and  repul- 
s*jn  penetrated  through  glafs ;  and  it  is  much  to  be  regretted 
that  this  accurate  philosopher  did  not  apply  himfelf  to  the 
Study  of  electricity  with  greater  affiduitv. 

In  1709  a  treatife  w?as  written  on  electricity  by  Mr.  Haukf- 
bee  ;  who  not  only  far  excelled  all  his  predeceffors  and  co- 
temporaries,  but  aifo  made  -Some  difeovevieu  which  well  deferve 
the  attention  of  the  moil  expert  electricians  at  this  day.  Be¬ 
il  des  a  variety  of  new  experiments  made  upon  electric  attrac¬ 
tion  and  repuliion,  as  well  as  the  light  emitted  by  eleCtric 
bodies  ;  he  found  a  method  of  rendering  opaque  bodies  tranf- 
parent  by  means  of  electricity.  He  lined  more  than  half  the 
infide  of  a  glafs  globe  with  fealing-wax  ;  and  having  exhauited 
the  globe,  he  put  it  in  motion  ;  when  applying  his  hand  to 
excite  it,  he  faw  the  Shape  and  figure  of  all  the  parts  of  his 
hand  diftinCtly  and  perfectly,  on  the  concave  fuperficies  of  the 
■wax  within,  juft  as  if  only  pure  glafs  without  any  wax  at  all 
had  been  interpofed  between  his  eye  and  his  hand.  The  lining 
of  wax,  where  it  was  fpread  the  thinneft,  would  but  juft  allow 
the  fight  of  a  candle  through  it  in  the  dark  ;  but  in  fome 
places  the  wax  was  at  leaft  an  eighth  part  of  an  inch  thick.  Yet, 
even  in  thefe  places,  the  light  and  figure  of  his  hand  were  as 
diftinguifhable  through  it  as  any  where  elfe.  The  fealing-vvax 
did  not  adhere  to  the  glafs  in  all  places;  but  this  made  no 
difference  with  regard  to  the  tranfparency.  Pitch  anhvered 
the  purpofe  equally,  well  with  fealing-wax. 

Mr.  Haukfbee  alfo  made  a  farther  improvement,  by  ufing  a 
glafs  globe,  which  aCts  much  more  powerfully  than  a  fulphur 
one  After  his  death,  however,  not  only  the  uie  of  glafs 
globes,  but  even  the  itudy  of  ele&ricity  itfclf,  feems  to  have 
been  pretty  generally  laid  afide  for  fome  time.  The  reafon  of 
this  was,  that  the  recent  difeoveries  of  Sir  Ifaac  Newton  en- 
grofted  the  attention  of  philofophers  to  fuch  a  degree,  that 
they  had  no  leifure  for  any  thing  elfe.  'After  the  death  of  that 
great  man,  however,  the  fcience  of  electricity  began  to  revive  ; 
and,  in  1729,  a  capital  difeovery  was  made  by  Mr.  Stephen 
Grey.  This  was,  the  diftinclion  between  conductors  and  non¬ 
conductors  of  electricity.  This  difeovery,  which  was  entirely 
accidental,  and  attended  with  feveral  curious  circumftances, 
was  imparted  foon  after  to  Mr.  Wheeler,  by  whofe  fuggef- 
tions,  they  accidentally  tumbled  on  the  difeovery  of  the  non¬ 
conducting  power  of  filk.  This  curious  circumftance  was  fol¬ 
lowed  by  a  difeovery  of  the  fame  power  in  many  other  fub¬ 
ftances  :  and  thus,  in  fact,  the  foundation  of  almoft  all  the 
fubfequent  improvements  in  electricity  was  laid.  Mr.  Grey 
continued  to  ftudy  electricity  as  long  as  he  lived  ;  and  has 
given  a  fet  of  experiments,  of  which  Dr.  Prieftley  fays,  “  It  is 
not  eafy  to  know'  what  to  make  of  them.”  He  imagined  that 
he  had  difeovered  in  all  electric  fubftances  a  perpetual  attractive 
power,  which  required  no  kind  of  excitation  either  by  heating, 
rubbing,  or  any  kind  of  attrition.  Some  other  experiments 
were  made  by  Mr.  Grey,  with  regard  to  the  attraction  of  elec¬ 
tric  bodies  hi  vacuo  ;  and  in  this  he  determined  with  Mr.  Boyle 
againft  the  opinion  of  Mr.  Beccaria  above  mentioned.  But 
the  molt  remaikable  experiments  mentioned  by  Mr.  Grey,  are 
his  imitations  of  the  planetaiy  motions,  which  occafioned  a 
great  deal  of  fpeculation,  and  were  faid  to  have  been  fuccefs- 
fully  repeated  by  Dr.  Mortimer.  It  is  more  titan  probable, 
however,  that  both  were  deceived  in  a  number  of  parti- 
culars  ;  for  no  motion  can  be  performed  by  an  artificial  excita¬ 
tion  of  the  eleCtric  fluid,  but  what  is  attended  with  much  irre¬ 
gularity. 

Soon  after  Mr.  Grey’s  difeovery  of  the  difference  between 
conductors  and  non-conduCtors  of  electricity,  Mr.  Du  Fay 
difeovered  the  difference  between  pofitive  and  negative,  or,  as 
they  were  for  fome  time,  and  are  now  again  called,  the  vitreous 
and  re/inous  electricities.  This  difeovery  was  quite  accidental. 


It  was  made  in  confequence  of  his  eafually  obfervlng,  that  % 
piece  of  leaf  gold,  repelled  by  an  excited  glafs  tube,  and  which 
he  meant  to  chafe  about  the  room  with  a  piece  of  excited  gum 
copal,  inftead  of  being  repelled  by  it  as  it  w'as  by  the  glafs  tube, 
was  eagerly  attracted.  TJie  fame  was  the  cafe  with  fealing- 
wax,  fulphur,  rofin,  and  a  number  of  other  fubftances.  He 
difeovered  alfo,  that  it  was  impoflible  to  excite  a  tube  in  which 
the  air  was  condeafed. 

In  the  year  1742  the  ufe  of  glafs  globes  was  again  intro¬ 
duced  by  Mr.  Bofe,  profeffor  of  philofop’ny  at  AVittemberg  y 
though  fome  attribute  this  to  Chriftian  Auguftus  Hanfen,  pro- 
feflor  of  mathematics  at  Leiplic.  He  added  alfo  a  prime  con¬ 
ductor,  which  confilted  of  a  tube  cf  iron  or  tin.  It  was  at 
firft  fupported  by  a  man'ftanding  upon  cakes  of  refill;  buc  af¬ 
terwards  fufpended  by  filk  lines  horizontally  before  the  globe. 

A  bundle  of  thread  was  put  into  the  end  next  to  the  globe, 
which  not  only  prevented  any  injury  to  the  glafs,  but  rendered 
the  eleftricity  ftronger. 

The  moll  remarkable  difeovery  that  hath  yet  been  made  in 
the  icience  of  eleCtricity,  was  in  the  end  of  the  year  1  74-,  and 
beginning  of  i  746.  This  was  the  method  of  giving  the  eleCtric 
(hock,  or  the  accumulation  of  the  power  of  eleCtricfty  in  a 
vial.  This  had  its  name  of  the  Leyden  vial,  from  Mr.  Cunseus, 
a  native  of  Leyden,  who  exhibited  it  as  he  was  repeating  fome 
experiments  made  by  Meffrs.  Mufchenbroek  and  Allamand, 
profeflbrs  in  the  univerfityof  that  city,  it  is  faid,  he  was  not, 
however,  the  inventor.  The  merit  of  this  difeovery  (if  any 
merit  can  arife  from  a  difeovery  made  by  accident)  belongs  to 
Mr.  Van  Kleift,  dean  of  the  cathedral  at  Camin.  Soon  after 
this,  however,  a  method  of  giving  the  (hock  was  difeovered  iq 
Holland  by  Mr.  Cunaeus  ;  and  the  difeovery  of  this  powerful 
effeCt  of  the  electric  fluid  immediately  raffed  the  attention  of 
all  the  philofophers  in  Europe.  Many  of  them  gnatly  exag¬ 
gerated  their  accounts  ;  either  from  a  natural  timid  t  ■,  or  their 
love  of  the  marvellous.  Mr.  Mufchenbroek,  who  tried  the 
experiment  with  a  very  thin  glafs  bowl,  told  Mr.  Reaumur  in  a 
letter  written  foop  after  the  experiment,  That  he  felt  himfelf 
ftruck  in  his  arms,  (houlder,  and  bread:,  fo  that  he  loft  his 
breath  ;  and  was  two  days  before  he  recovered  from  the  effeCts 
of  the  blow  and  the  terror.  He  added,  that  he  would  not  take 
a  fecond  (hock  for  the  whole  kingdom  of  France.  Mr.  Alla¬ 
mand,  who  made  the  experiment  with  a  common  be.r-glafs, 
faid,  that  he  loft  his  breath  for  fome  moments;  and  then  felt 
fuch  an  intenfe  pain  all  along  his  right  arm,  that  he  was  appre- 
henfive  of  bad  confequences,  but  it  foon  after  went  off  without 
any  inconvenience,  &c.  Other  philofophers,  on  the  contrary, 
(bowed  their  heroifm  and  magnanimity,  by'  receiving  a  number 
of  electric  fliocks  as  ftrong  as  they'  could  pofiibly  make  them, 
Mr.  Bofe,  above  mentioned,  vviftied  that  he  might  die  by  the 
eleCtric  (hock,  in  order  to  furnifh,  by  his  death,  an  article  for 
the  memoirs  of  the  academy  of  fciences  at  Paris.  “  But  (adds 
Dr.  Prieftley',  from  whom  this  account  is  taken)  it  is  not  given 
to  every  electrician  to  die  in  fo  glorious  a  manner  as  the  juftlj 
envied  Richman.” 

From  the  time  of  this  difeovery,  electricity  became  the  genera! 
fubjeCt  of  converfation.  A  number  of  people  all  over  Europe 
got  their  livelihood  by  going  about  and  (howing  the  phenomena 
of  it  ;  and,  at  the  fame  time,  the  paffion  for  the  marvellous 
ftrongly  difeovered  itfelf  in  fome  effeCts  of  eleCtricity,  pre¬ 
tended  to  be  found  out  in  Italy  and  Germany.  Mr.  Nollet 
travelled  into  Italy,  where  he  vifited  all  the  gentlemen  who 
had  publffhed  any  account  of  thefe  experiments.  But  though 
he  engaged  them  to  repeat  their  experiments  in  his  prefence, 
and  upon  himfelf ;  and  though  he  made  it  his  bufinefs  to  get 
all  the  information  he  could  concerning  them  ;  he  returned  „ 
fully  convinced,  that  many  things  alleged  of  the  eleCtrical  fluid 
were  totally  groundlefs*  lie  was  convinced,  however,  that 
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by  electrification  alone,  feveral  perfon3  had  found  confiderable 
relief  in  various  diforders  ;  particularly,  that  a  paralytic  perfon 
had  been  cured  at  Geneva,  and  that  one  who  was  deaf  of  an 
ear,  another  who  had  a  violent  pain  in  his  head,  and  a  woman 
•with  a  diforderin  her  eyes,  had  been  cured  at  Bologna  ;  fo  that 
from  this  time  we  may  date  the  introduction  of  electricity  into 
the  medical  art. 

But  the  identity  of  the  electrical  matter  with  lightning  was  a 
difcovery  of  more  practical  ufe  to  mankind  than  any  other. 
From  almoft  the  firft  difcovery  of  the  eleCtric  light,  and  the 
crackling  with  which  it  is  emitted,  a  fnnilarity  between  it  and 
the  phenomena  of  thunder  and  lightning  had  been  obferved. 
This  is  taken  notice  of  by  Dr.  Wall,  one  of  the  fir  It  who  viewed 
the  eleCtric  light  in  any  perfeCt  manner.  The  Abbe  Nollet, 
Mr.  Winckler,  and  others,  alfo  enumerated  many  refemblances 
between  the  phenomena  of  electricity  and  thole  of  thunder  ;  but 
they  did  not  think  of  any  method  by  which  their  fufpicions  could 
be  brought  to  the  tell  of  experience.  This  was  firft  propofed 
by  Dr.  Franklin  in  1750.  He  had  before  difeovered  the  ef¬ 
fects  of  pointed  bodies  in  drawing  off  the  eleCtric  matter  more 
powerfully  than  others.  This  wasluggefted  to  him  by  one  Mr. 
Thomas  Hopkinfon,  who  eleCtrified  an  iron  ball  of  three  or 
four  inches  diameter  with  a  needle  fattened  to  it,  expecting  to 
draw  a  ftronger  lpark  from  the  point  of  it  ;  but  was  furprifed 
to  find  little  or  none.  Dr.  Franklin,  improving  on  this  hint, 
difeovered  that  pointed  rods  of  iron,  fixed  in  the  air  when  the 
atmofphere  was  loaded  with  lightning,  drew  from  it  the  matter 
of  the  thunder-bolt,  without  noife  or  danger,  into  the  body  of 
the  earth.  Thus  a  new  field  was  opened  for  philofophers  ;  but 
it  was  loon  found,  that  experiments  of  this  kind  were  not  al¬ 
ways  to  be  made  without  danger.  In  the  fame  year,  1752,  the 
Abbe  Nollet  publiflied  fome  cautions  to  thole  who  tried  expe¬ 
riments  on  lightning.  He  had  been  informed  by  letters  from 
Florence  and  Bologna,  that  fome  people  there  had  received 
violent  fhocks  while  they  drew  fparks  from  an  iron  bar  elec¬ 
trified  by  thunder.  One  of  his  correfpondents  informed  him, 
that  once,  as  he  was  endeavouring  to  fatten  a  fmall  chain  with 
a  copper  ball  at  one  of  its  extremities  to  a  great  chain  which 
communicated  with  the  bar  at  the  top  of  the  building,  there 
came  a  fialh  of  lightning  which  he  did  not  fee,  but  which  af- 
feCted  the  chain  with  a  noife  like  that  of  wild-fire.  The  ob- 
ferver  inftantly  received  l'uch  a  fliock,  that  the  ball  fell  out  of 
his  hands,  and  he  was  (truck  backwards  four  or  five  paces.  The 
greateft  inftance  of  the  danger  of  thefe  experiments,  however, 
was  the  death  of  Mr.  Richman  profefi'or  at  Peterlburgh ;  which 
happened  on  the  6th  of  Auguft  1753,  as  he  was  making  expe¬ 
riments  on  lightning  drawn  into  his  own  room.  Since  the  dif¬ 
covery  of  the  identity  of  lightning  and  the  eleCtric  matter,  long 
rods  of  iron  or  other  metal  have  been  made  ufe  of  with  a  view 
to  proteft  buildings  from  the  danger  of  ftrokes  of  lightning. 
A  confiderable  difpute  has  been  carried  on  whether  thefe 
rods  ought  to  be  pointed  or  not ;  but  a  committee  of  the 
royal  iociety  have,  it  feems,  determined  it  in  favour  of  the 
former. 

For  fome  time,  the  fcience  of  eleCtricity  feems,  compara¬ 
tively  fpeaking,  to  have  been  at  a  ftand.  Numberlels  im¬ 
provements  indeed  have  been  made  upon  what  was  before 
known  ;  and  the  recent  difcovery  of  an  eleCtric  power  refiding 
in  the  nerves  of  animals,  feems  to  open  a  wide  field  not  only  of 
curious,  but  of  ufeful  inveftigation. 

Sect.  II.  Of  Electrical  Appearances. 

We  have  juft  now  fhewn,  that  eleCtricity,  like  molt  other 
articles  of  fcience,  has  rifen  from  very  fmall  beginnings,  and 
by  very  flow  degrees,  to  its  prefent  height.  It  has  been  known 
for  ages,  that  amber,  jett,  and  other  bodies,  would,  when 
rubbed,  attraCt  and  repel  light  bodies,  as  hairs,  feathers, 
Vox.  III. 
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down,  duft,  &c.  and  as  this  property  was  molt  confpicuous  in 
amber,  which  in  the  Greek  is  called  electron,  the  peculiar 
power  of  that  body  was  termed  eleCtricity.  Upon  further  en¬ 
quiry,  it  was  found,  that  not  amber  only,  but  feveral  other 
fubftances  had  the  fame  properties  in  a  high  degree  ;  that  glafs, 
refinous  fubftances,  filk,  dry  wood,  See.  have  the  fame  pro¬ 
perties  ;  and  that  any  of  thefe,  when  dry,  and  rubbed  for  a 
fliort  time,  would  attraCt  light  fubftances  very  readily.  "When 
we  rub  a  (tick  of  fealing-wax  with  foft  flannel,  it  attracts  any 
light  fubftances,  as  hairs,  feathers,  See.  that  are  bi  ought  under 
it.  If  we  rub  a  glafs  tube  with  dry  filk,  it  produces  the  fame 
effeCt.  On  darkening  the-  room,  and  rubbing  the  glafs  tube 
again,  fparks  of  fire  will  follow  the  hand ;  prefent  your  finger 
to  the  tube,  and  thefe  fparks  will  be  formed  into  pencils  or 
brulhes  of  light,  attended  with  a  crackling  noife.  The  fric¬ 
tion  has,  in  thefe  intlances,  manifefted  to  the  fenfes  the  exift- 
ence  of  a  fubftance  that  was  before  imperceptible.  The  body, 
that  is  made  by  friction  to  exhibit  thefe  appearances,  is  faid  to 
be  excited ;  and  the  appearances  are  termed  figns  of  eleCtricity. 

If  a  fine  downy  feather  be  tied  to  a  filk  ftring,  and  eleCtri¬ 
fied  ftronglv,  by  touching  it  with  the  excited  glafs  tube,  it 
immediately  flies  from,  or  is  repelled  by  the  glafs  tube.  If 
we  now  prefent  an  excited  ftick  of  fealing-wax,  the  feather 
immediately  flies  towards  it.  Thus  we  fee,  that  what  was  at¬ 
tracted  by  excited  wax,  is  on  the  other  hand  repelled  by  excit¬ 
ed  glafs.  This  experiment  has  given  rife  to  a  very  important 
dillinCtion  in  eleCtricity,  implying  a  contrariety  of  agency. 
One  power  or  agent  has  been  denominated  vitreous,  and  the 
other  refinous  eleCtricity ;  and  further  difeoveries  have  fiiown 
that  glafs  or  wax  will,  according  to  the  circumftances  in  which 
they  are  fituated,  produce  either  of  thefe  powers. 

From  two  other  experiments  we  are  alfo  led  to  another  very 
important  diftinCtion  in  this  branch  of  fcience.  If  we  fuf- 
pend  a  brafs  ball  by  a  wire  from  that  end  of  the  glafs  tube 
which  is  oppofite  to  the  hand,  and  excite  the  tube  as  before  ; 
as  foon  as  the  tube  is  excited,  it  will  appear,  that  the  ball  has 
acquired  all  the  eleCtric  properties  of  the  tube  ;  and  will,  like 
it,  attraCt  light  bodies,  and  give  the  fpark.  If  we  now  fuf- 
pend  the  ball  by  a  filk  ftring,  and  excite  the  tube  as  before ; 
we  may  may  now  rub  as  long  as  we  pleafe,  but  the  ball  will 
exhibit  no  figns  of  eleCtricity.  Here  then  .we  have  two  fub¬ 
ftances,  through  one  of  which,  viz.  the  wire,  the  eleCtric  pro¬ 
perties  may  be  conveyed  ;  whereas  the  other,  that  is,  the  filk, 
prevents  their  paffing  to  the  ball.  The  wire  is  therefore  called 
a  conductor,  and  the  filk  a  non-conductor  of  electricity  :  or, 
in  more  general  terms,  all  thofe  bodies,  through  which  the 
eleCtrical  fluid  is  tranfmitted  freely,  are  termed  conductors. 
Thofe  bodies,  through  which  it  does  not  pafs  at  ali,  or  not  fo 
freely,  are  called  non-conduCtors. 

When  a  body  is  placed  entirely  upon  non-conduCtors,  it  is 
faid  to  be  infulated.  Thus,  in  the  laft  experiment,  the  ball  was 
infulated,  becaufe  it  was  fufpended  by  a  filk  ftring,  filk  being 
a  non-conduCtor.  Infulation  prevents  the  diflipation  of  the 
eleCtrical  fluid  through  the  furrounding  bodies. 

Sect.  Ill,  Principles  of  Electricity  deduced  from  Experiments  on 
Attraction  and  Repufion. 

It  has  been  already  fliewn,  that  a  light  body  eleCtrified 
by  excited  glafs,  though  repelled  thereby,  will  be  attracted 
by  excited  wax  ;  and  that,  on  the  other  hand,  if  it  be  elec¬ 
trified  by  excited  wax,  it  will  be  repelled  thereby,  but  will  be 
attracted  by  excited  glafs.  This  obfervation  Ihould  be  kept  in 
mind,  by  all  who  defire  to  underftand  the  operations  of  elec¬ 
tricity  ;  for  the  greater  part  of  the  experiments,  and  the  whole 
of  the  reafoning  on  the  fubjeCt,  depend  on  a  reference  to  thefe 
faCts.  For  the  following  experiments,  it  is  neceffary  to  make 
ufe  of  light  balls  formed  out  of  the  pith  of  elder.  They 
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muft  be  fufpended.  by  fine  linen  threads  from  fmall  cylinders  of 
■K-ood,  and  infulated  upon  a  common  wine  glafs,  that  is  wiped 
dry  and  free  from  duft. 

If  we  electrify  two  balls,  thus  fufpended,  by  excited  glafs, 
they  will  repel  each  other  ;  but  we  may  deitroy  this  electricity 
only  by  touching  them  with  the  finger.  If  again  we  eledtrify 
them,  but  with  excited  wax,  they  will  again  repel  each  other. 
But  bring  the  balls  electrified  by  wax  towards  thofe  eledtrified 
by  glafs,  and  they  immediately  fly  towards  each  other.  From 
theie  experiments  we  mull  neceffarily  infer,  I.  That  bodies 
electrified  vitreoufly,  repel  each  other.  2.  That  bodies  elec¬ 
trified  relinoufly,  repel  each  other.  3.  That  bodies  electrified 
with  contrary  powers,  attradt  each  other. 

Seeing  that  thofe  light  fubflances  which  poflefs  the  fame 
eledtric  power  repel  each  other,  it  will  always  be  eafy  for  us  to 
difeover  with  what  power  they'  are  electrified.  If  they  are 
repelled  by  excited  glafs,  they  poflefs  the  vitreous  electricity  ; 
if  they  are  attracted  thereby  they  are  refinoufly  electrified  ; 
on  the  contrary, "thofe  attracted  by  excited  wax  are  vitre¬ 
oufly,  and  thofe  repelled  thereby  refinoufly  electrified.  In 
afeertaining  the  nature  of  the  electric  power,  we  are  to  avoid 
bringing  the  bodies  to  be  tried  fuddenly  near  each  other  ;  or 
one  itrongly  eledtrified  too  near  one  that  is  weakly",  fo  as  that 
it  may  render  the  experiment  doubtful,  for  reafons  that  will 
foon  be  explained. 

It  may  be  proper  in  this  place  to  point  out  the  leading  fea¬ 
ture  of  Mr.  Eeles’s  theory  of  electricity,  which  is  what  the 
reader  will  find  adopted  in  the  following  pages.  He  confiders 
all  thofe  electrical  operations  that  are  manifefl  to  the  fenfes,  as 
occafioned  byr  two  difiinct,  pofitive,  and  adtive  powers,  which 
equally  and  flrongly  attradt  and  condenfe  each  other ;  but 
when  by7  any  circumftance  they  are  rendered  unequal  to  each 
ether,  the  increafed  power  expands  into  an  atmofphere.  Thefe 
two  powers  exiit  together  in  all  bodies ;  in  their  natural  ftate 
they  are  always  conjoined  ;  the  electric  figns,  or  what  we  call 
electricity,  are  only"  rendered  fenfible  to  us  byr  the  feparation  of 
thefe  powers.  In  other  words,  though  the  electric  matter  is 
adting  the  mod  important  part  among  the  operations  in  nature, 
In  its  united,  and  to  us  latent  and  inrifiblc  ftate,  yet  it  becomes 
no  objedt  to  our  fenfes,  till  its  powers  are  feparated  and  ren¬ 
dered  unequal. 

When  the  powers  are  feparated  and  brought  into  adtion, 
the  increafed  power  expands,  and  forms  what  may  be  termed 
an  electrical  atmofphere.  If  any  body  be  immerged  in  this 
atmofphere,  the  powers  thereof  are  feparated,  and  that  which 
Is  of  the  fame  kind  with  the  atmofphere  is  repelled,  while  the 
contrary  power  is  attradted  :  as  long  as  the  body"  remains  im- 
mergea  therein,  the  powers  remain  feparated.  It  is  however 
to  be  obferved,  that,  in  exciting  eledtrics,  the  powers  are  never 
entirely  feparated.  The  diminifhed  power  aifts  inward  to  the 
eledtric,  while  the  increafed  power  adts  outward  with  an  ex¬ 
tensive  atmofphere. 

If  we  hold  excited  glafs  over  a  cylinder,  as  at  fig.  1.  pi.  10. 
but  at  a  certain  diftance  from  it  (which  di fiance  will  depend 
upon  the  power  of  the  glafs) ;  it  will  repel  the  vitreous  elec¬ 
tricity  of  the  tube  into  the  balls,  which  will  diverge  with  vi¬ 
treous  eledtricity,  and  will  of  courfe  recede  from  excited  glafs. 
But  if  we  remove  the  excited  glafs  from  over  the  balls,  they 
clofe.  A  temporary  feparation  of  the  eledtric  matter  inherent 
in  the  cylinder,  is  in  this  inftance  produced  by  the  influence  of 
the  excited  glafs ;  as  foon  as  this  influence  is  removed,  the 
powers  unite,  and  the  balls  come  into  contadt. 

If  we  now  place  two  cylinders,  with  their  ends  in  contadt 
with  each  other  (fig.  2.  plate  iq. )  and  hold  the  excited  tube 
ever  the  end  A  ;  each  pair  of  balls  diverge.  While  they  are 
in  this  ftate,  feparate  them  one  from  the  other,  and  yrou  will 
And  the  balls  of  A  to  be  vitreoufly  electrified,  and  thofe  of  B 


refinoufly  fo  ;  proving  that,  while  thebody  remained  immerged 
in  the  atmofphere,  the  eledtric  powers  thereof  were  feparated, 
one  being  at  each  end.  Bring  the  tubes  together  again,  and 
the  bails  immediately  clofe  ;  proving,  x.  That  the  feparated 
powers  attradt  each  other.  2.  That  when  united,  they  con¬ 
denfe  each  other,  and  that  all  eledtric  figns  are  immediately 
loft.  3.  The  co-exiftence  of  the  two  powers  in  the  cylinders. 
Again  electrify  the  bails  equally,  but  with  the  fame  powers  ; 
then  bring  the  end  of  the  cylinders  together,  and  the  diver¬ 
gence  of  the  balls  will  not  be  altered ;  wh  ch  fliews,  that 
equal  atmofpheres  of  the  fame  kind  do  not  adt  on  each  other. 

If  we  hold  an  excited  glafs  tube  over  the  cylinder,  (as  at 
fig.  4.)  and  at  the  fame  time  keep  a  finger  in  contadt  with 
the  oppofite  end  of  the  cylinder,  removing  the  glafs  tube 
and  finger  together,  the  balls  will  diverge  with  refinous  elec¬ 
tricity  ;  for,  on  trying,  we  fhall  find  them  fly  towards  excited 
wax,  and  recede  from  excited  glafs.  The  vitreous  power  is 
repelled  by  the  excited  tube,  and  pafles  into  the  finger,  which, 
in  exchange,  communicates  refinous  eledtricity  to  the  cylinder. 

The  tendency  of  an  eledtric  atmofphere  to  produce  the  con¬ 
trary  electricity,  in  the  bodies  contiguous  to  it,  is  pleadingly 
illuftrated  by  the  following  experiment  :  In  this,  there  are 
four  cylinders,  A,  B,  C,  D,  as  at  fig.  3.  Excited  glafs  held 
over  A,  repels  the  vitreous  power  into  B,  and  draws  the  re¬ 
finous  into  A ;  in  the  fame  manner,  B  repels  the  vitreous 
power  of  C  into  D,  and  draws  the  refinous  into  C  ;  feparate 
B  and  D  from  A  and  C,  juft  before  the  excited  glafs  is  re¬ 
moved,  and  A  and  C  will  be  found  poflefling  the  refinous,  B 
and  D  the  vitreous  eledtricity  ;  as  will  be  evident  on  bringing 
the  excited  glafs  towards  the  balls :  thofe  at  A  and  C  \\  ill 
move  towards  the  glafs,  thofe  at  B  and  D  will  recede  from  it. 

In  a  former  experiment,  where  the  balls  were  equally  elec¬ 
trified  with  contrary  powers,  it  appeared,  that  on  bringing 
the  cylinders  together,  the  powers  united,  and  all  eledtrical 
figns  vanifhed.  But  if  one  be  eledtrified  more  than  the  other, 
that  which  is  leaft  fo  lofes  all  its  eledtricity  after  contact,  and 
the  two  remain  eledtrified  with  the  excefs  of  the  eledtricity  of 
that  which  was  ftrongeft.  From  thefe  experiments  it  appears, 
that  the  increafed  power  expands  itfelf,  and  adts  outwards, 
and  that  in  proportion  to  the  fubtradtion  of  the  other  power  ; 
and  that  it  is  this  fphere  of  the  expanded  power  which  is 
called  an  eledtric  atmofphere.  It  further  appears,  that  no  fub- 
ftance  feems  to  be  electrified,  while  the  powers  are  equal  in  or 
on  that  body  ;  but  in  proportion  as  there  is  a  greater  quantity 
of  one  power,  than  there  is  of  the  other,  then  the  increafed 
power  adts  outwards  from  that  body,  and  the  body  will  be 
eledtrified  with  that  power,  and  will  repel  any  other  body 
eledtrified  with  the  fame  power ;  but  will  attradt  any  fub- 
ftance  eledtrified  with  the  contrary  power  ;  and  after  contact, 
between  them,  all  eledtrical  figns  vanifh,  if  they  were  equally 
eledtrified;  but  if  unequally,  both  will  remain  eledtrified  with 
the  excefs  of  the  ftrongeft  power.  Thefe  pofitions  will  be 
confirmed  by  other  experiments,  in  which  we  fhall  witnefs  the 
contrary  diredtions  of  the  two  powers. 

Sect.  IV.  Of  tl>e  Electrical  Machine ,  and  the  proper  Manner 
of  working  it. 

In  proportion  as  the  fcience  of  Eledtricity  has  improved,  fo 
have  been  improved  thofe  machines  by  which  the  exiffcnce  and 
phenomena  of  the  eledtrical  fluid  have  been  demonftrated.  But 
no  invention  perhaps  can  claim  fo  juft  a  fuperiority  as  the  elec¬ 
trical  machine  and  apparatus  of  that  late  worthy  man  and  ex¬ 
cellent  philofopher,  Mr.  George  Adams,  of  Fleet  Street,  from 
whofe  writings  we  propofe  to  draw  many  important  parts  of 
this  treatife. 

It  is  by  turning  the  handle  of  the  eledtrical  machine,  and  of 
courfe  the  glafs  cylinder  which  moves  with  it,  that  the  elec- 
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trical  fluid  is  produced ;  and  this  we  (hall  find,  as  before  ob- 
ferved,  of  two  kinds,  each  ftrongly  attraftive  of  the  other, 
though  repulfive  of  a  fimilar  kind  :  when  united,  the  expan- 
five  power  they  before  exerted,  is  condenfed,  and  all  eledtric 
figns  vanifh.  To  render  thefe  pofitions  clear,  infert  a  wire 
into  the  cufhion,  and  another  into  the  conductor;  each  of 
thefe  muft  be  furnifhed  with  a  brafs  ball  at  top,  and  each  of 
them  alfo  with  a  Aiding  wire  with  balls  on  its  end,  that  it 
may  be  fet  at  any  convenient  diftance  from  the  other.  On 
turn’ng  the  cylinder,  you  obferve,  I.  That  you  can  obtain  an 
elecluc  fpark  from  the  balls  of  either  wire  on  prefenting  your 
knuckle  thereto.  2.  That  a  ftrong  fpark  will  pafs  from  one 
ball  to  the  other.  3.  That  on  holding  a  cork  ball  fufpended 
by  filk,  between  the  two  brats  balls,  it  is  alternately  attracted 
and  repeiled  from  one  to  the  other.  4.  Ekdtrify  a  pair  of  in¬ 
flated  balls  by  the  cufliion,  and  you  wall  find  them  to  pof- 
lefs  the  refinous  electricity ;  eledtrify  them  by  the  conductor, 
and  they  will  poffefs  the  vitreous  power.  5.  Join  the  balls 
together,  and  all  eleCtric  figns  vanifh. 

On  the  contrary,  if  you  place  both  wires  either  on  the  con¬ 
ductor,  or  the  cufliion,  you  will  find  that  no  fpark  will  pafs 
between  them,  that  the  cork  ball  remains  flationary,  being 
neither  attracted  nor  repelled  by  the  balls,  and  this  bccaufe 
they  both  poffefs  the  fame  kind  of  eleCtricity.  From  thefe 
experiments  we  infer,  that  the  conductor  and  the  cufliion  are 
cleCtrificd  with  different  powers  ;  that  one  attraCts  what  the 
other  repels,  and  that,  when  they  are  united,  they  exhibit  no 
figns  of  eleCtricity  ;  that,  on  the  feparation  of  the  powers  by 
excitation,  one  power  attaches  itfelf  to  the  excited  eleCtric, 
the  other  to  the  rubber. 

In  faCt,  the  whole  variety  of  eleCtrical  experiments  appear 
to  be  nothing  more  than  different  modes  of  deftroying  or  re- 
Itoring  an  equilibrium.  By  deftroying  the  equilibrium,  two 
pofitive  powers  are  at  the  fame  time  produced.  By  reftoring 
the  equilibrium,  all  things  return  to  their  natural  ftate,  and 
every  appearance  of  eleCtricity  ceafes.  The  two  powers  arc 
fo  connected,  that  one  can  never  be  exhibited  without  pro¬ 
ducing  the  other.  It  is  probable,  that,  in  the  general  opera¬ 
tions  of  nature,  this  fluid  always  aCts  in  its  united  form,  or 
that  in  which  it  is  to  our  fenfes  latent  and  invifible. 

On  turning  the  cylinder  and  feparating  it  from  the  filk,  the 
eleCfric  power  are  i'eparated,  the  cylinder  gives  its  refinous 
power  to  the  cufhion  in  exchange  for  the  vitreous  ;  the  con- 
du&or  in  like  manner  exchanges  its  powers  with  the  cylinder; 
for  as  long  as  the  cufhion  communicates  with  the  table  by  a 
chain,  and  you  continue  turning  the  cylinder,  you  will  find 
the  condu&or  ftrongly  ele&rified  with  the  vitreous  power.  Take 
the  chain  from  the  cufliion,  and  fufpendit  from  the conduCtor; 
on  turning  the  cylinder  you  will  find  the  cufhion  ftrongly 
cleftrified  with  the  refinous  power.  ConneCt  the  cufhion  and 
conductor  by  a  chain,  and  the  powers  reunite  almoft  as  foon  as 
they  are  feparated,  and  the  eleCtrical  figns  difappear. 

Hence  we  fee  why  conducting  fubftances  cannot  be  eleCtrified 
unlefs  they  are  infulated.  It  is  becaufe  the  two  powers  join  in- 
ftantaneoufly  in  the  non-conduCtor,  and  can  therefore  exert  no 
fenfible  aCtion.  When  the  cylinder  is  turned  flowly,  only  a 
fmall  quantity  of  the  fluid  is  excited,  and  it  does  not  fly  far 
in  the  form  of  a  fpark  ;  but  when  we  turn  fomewhat  fafter, 
and  make  the  black  filk  adhere  to  the  glafs,  the  quantity  of 
excited  eleCtricity  is  confiderably  increafed.  The  flafh  or 
fpark  paffes  through  a  greater  fpace,  and  affumes  a  crooked 
or  zig-zag  direction,  refembling  the  flafhes  of  lightning.  The 
brilliancy  of  the  fpark  depends  much  on  the  preffure  of  the 
atmofphere ;  for  the  fpark  which  explodes  in  air  is  vivid  light¬ 
ning  ;  but  if  the  fame  be  tried  in  an  exhaufted  receiver,  in- 
ftead  of  a  fpark  and  explofion,  only  a  filent,  fain  diluted 
ftream  is  produced. 
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But  before  we  proceed  to  other  experiments,  it  is  neceffary  to 
explain  the  machine  more  fully,  and  fhew  in  what  way  it  may 
be  excited  msft  powerfully.  The  parts  of  the  machine,  which 
fall  more  immediately  under  our  attention,  are,  1.  The  elec¬ 
tric,  or  the  glafs  cylinder  which  is  to  be  excited.  2.  The 
mechanical  contrivances  by  which  it  is  put  in  motion.  3.  The 
cufliion  and  its  appendages.  4.  The  condu&or,  or  conduc¬ 
tors.  The  glafs  cylinder  of  the  machine,  reprefented  fig.  3, 
is  put  in  motion  by  a  fimple  winch.  This  is  lefs  liable 
to  be  out  of  order,  than  thofe  that  are  turned  with  a  multiply¬ 
ing  wheel,  and  alfo  enables  us  to  excite  the  machine  more 
powerfully.  The  cylinder,  FGHI,  is  fupported  by  two 
ltrong  perpendicular  pieces,  D  E.  The  axis  of  one  cap  of 
the  cylinder  moves  in  a  fmall  hole  at  the  upper  part  of  one 
of  the  fupports.  The  oppofite  axis  paffes  through  the  upper 
part  of  the  other  fupport.  To  this  axis  the  winch  or  handle 
is  fitted.  The  cufliion  is  fupported  and  infulated  by  a  glafs 
pillar ;  the  lower  part  of  this  pillar  is  fitted  into  a  wooden 
locket,  to  which  a  regulating  ferew  is  adapted,  to  increafe  or 
diminifli  the  prefflire  of  the  cufliion  againft  the  cylinder.  A 
piece  of  filk  conies  from  the  under  edge  of  the  cufliion,  and 
lies  on  the  cylinder,  palling  between  it  and  the  cufliion,  and. 
proceeding  till  it  nearly  meets  the  colledling  points  of  the 
conductor.  The  more  ftrongly  this  filk  is  made  to  adhere  to 
the  cylinder,  the  ltronger  is  the  degree  of  excitation.  Before 
the  cylinder,  or  oppofite  to  the  cufliion,  is  a  metallic  tube  YZ, 
fupported  by  a  glafs  pillar  L  M.  This  is  fometimes  called  the 
prime  condu&or,  often  only  the  condu&or.  For  the  more 
conveniently  trying  experiments  on  the  two  powers,  and  ex¬ 
hibiting  the  different  ftates  of  the  cufhion  and  conductor,  there 
are  two  wires  to  be  fixed  occalionally,  the  one  to  the  conduc¬ 
tor,  the  other  to  the  cufliion ;  on  the  upper  part  of  thefe,  are 
balls  furnifhed  with  Aiding  wires,  that  they  may  be  fet  apart 
from  each  other  at  different  diftances. 

It  will  be  neceffary,  before  the  eledlrical  machine  is  put  in 
motion,  to  examine  thofe  parts  which  are  liable  to  wear  either 
front  the  friction  of  one  furface  againft  another,  or  to  be  in¬ 
jured  by  the  dirt,  that  may  infinuate  itfelf  between  the  rub¬ 
bing  furfaces.  If  any  grating  or  difagreeable  noife  is  heard, 
the  place  from  whence  it  proceeds  muft  be  difeovered,  wiped 
clean,  and  rubbed  over  with  a  fmall  quantity  of  tallow  ;  a  lit¬ 
tle  of  which  fhould  alfo  be  occafionally  applied  to  the  axis  of 
t*he  cylinder  itfelf.  The  ferews  by  which  the  frame  is  fixed 
fhould  alfo  be  examined,  and  if  they  are  loofe,  they  fhould  be 
tightened. 

Having  examined  the  different  parts  of  the  machine,  ^nd 
put  them  in  order,  the  glafs  cylinder,  and  the  pillars  which 
lupport  the  cufhion  and  conduftor,  fhould  be  well  wiped  with 
a  dry  old  filk  handkerchief,  to  free  them  from  the  moifture 
which  glafs  attracts  from  the  air,  being  particularly  attentive 
to  leave  no  moifture  on  the  ends  of  the  cylinder,  as  any  damp 
on  thefe  parts  carries  off  the  eledlric  fluid,  and  leffens  the 
force  of  the  machine  :  in  very  damp  weather  it  will  be  proper 
to  dry  the  whole  machine,  by  placing  it  at  fame  little  diftance 
from  the  fire. 

Care  fhould  be  taken  that  no  duft,  loofe  threads,  or  fila¬ 
ments,  adhere  to  the  cylinder,  its  frame,  the  conductors,  or 
their  infulating  pillars ;  becaufe  thefe  will  gradually  dillipate 
the  ele&ric  fluid,  and  prevent  the  machine  from  adling  power¬ 
fully.  When  you  are  fatisfied  of  this,  rub  the  glafs  cylinder 
firft  with  a  clean,  coarfe,  dry,  warm  cloth,  or  a  piece  of  wafh 
leather,  and  then  with  a  piece  of  dry,  warm,  foft  filk  ;  do  the 
fame  to  all  the  glafs  infulating  pillars  of  the  machine  and  ap¬ 
paratus  ;  thefe  pillars  muft  be  rubbed  more  lightly  than  the 
cylinder,  becaufe,  being  varnifhed,  they  may  be  damaged  by 
too  much  fridtion. 

It  may  be  proper  in  fome  cafes  to  place  a  hot  iron  on  the 
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foot  of  the  condudtor,  in  order  to  evaporate  the  moifture 
which  would  otherwife  injure  the  experiments. 

Obferve  that,  i.  To  excite  the  machine,  it  is  requifite  to 
clean  the  cylinder,  and  wipe  the  filk.  a.  Greafe  the  cylinder 
by  turning  it  againft  a  greafy  leather,  till  it  is  uniformly  ob- 
fcured.  The  tallow  of  a  candle  will  anfwer  this  purpofe. 
3.  Turn  the  cylinder  till  the  filk  flap  has  wiped  off  fo  much  of 
the  greafe  as  to  render  it  femi-tranfparent.  4.  Spread  fome 
amalgam  on  a  piece  of  leather,  and  apply  this  againft;  the  turn¬ 
ing  cylinder.  By  this  the  fridtion  will  immediately  increafe, 
and  the  leather  muft  not  be  removed  until*  it  ceafesto  become 
greater.  5.  Remove  the  leather,  and  then  the  adfion  of  the 
machine  will  be  very  powerful.  6.  The  preffure  of  the 
cushion  cannot  be  too  final!,  when  the  excitation  is  well  con- 
dudted. 

The  bell  kind  of  amalgam  is  that  of  Dr.  Higgins,  com- 
pofed  of  zinc  and  quick-filver  ;  if  a  little  of  the  latter  be 
added  to  melted  zinc,  it  renders  it  eafily  pulverable,  and  more 
quick filver  mull;  be  added  to  the  powder,  if  we  want  to  make 
a  very  foft  amalgam.  It  is  apt  to  cry  Itallize  by  keeping, 
which  feems  in  fome  meafure  to  be  prevented  by  triturating  it 
with  a  fmall  proportion  of  greafe  :  and  it  is  always  of  ad¬ 
vantage  to  riturate  it  before  ufing. 

Sect.  V.  Of  the  Momentum  of  the  Electrical  Flu'ul. 

An  object  well  worthy  of  being  inveftigated  is  the  great 
ftrength  and  velocity  difplayed  by  the  electrical  fluid  in  all  its 
motions.  If  it  be  granted,  as  we  fhall  endeavour  to  prove, 
that  the  eledtric  matter  is  the  fame  with  the  fo/ar fluid,  then 
will  the  ultimate  caufe  of  its  momentum  be  the  power  by  which 
the  light  of  the  fun  is  propagated,  the  preffure  of  which  being 
■equal  all  round  upon  all  bodies,  it  can  neither  move  them  one 
way  nor  the  other.  But  if  by  means  of  any  other  power,  this 
preffure  is  leffened  upon  any  particular  part,  the  current  of  mat¬ 
ter  will  fet  forwards  towards  that  place,  with  a  force  propor¬ 
tioned  to  the  diminution  of  the  preffure.  Thus,  in  the  common 
experiments  of  the  air-pump,  when  the  air  is  exhaufled  from 
the  receiver,  the  preffure  of  the  fuperincumbent  atmofphere  is 
diredted  towards  every  part  of  the  glafs,  fo  that  if  it  be  of  a  flat 
fquare  fhape  and  not  very  ftrong,  it  will  certainly  be  broken. 
Now  there  is  reafon  to  fuppofe,  that  after  the  air  is  exhaufled 
from  the  receiver,  it  is  full  of  another  fubtil  fluid  of  the  fame 
tiature  with  the  eledtric.  If  this  could  alfo  be  extracted  from 
the  receiver,  the  preffure  on  its  Aides  would  be  much  greater, 
beeaufe  not  only  the  atmofphere,  but  the  whole  furrounding 
ether,  would  prefs  forward  towards  that  place  ;  and  it  is  not 
probable,  that  any  force  whatfoever  would  be  capable  of  re¬ 
filling  this  preffure. 

It  is  plain,  therefore,  that  the  momentum  of  the  eledtrical 
fluid  depends  on  two  caufes,  the  preffure  of  the  atmofphere  upon 
the  eledtric  matter,  and  the  preffure  of  one  part  of  this  matter 
tipon  another,  which  is  extended  throughout  the  immenftty  of 
fpace.  The  force  and  velocity  of  the  fluid  depend,  therefore,  in 
a  great  meafure,  on  that  which  furrounds  us.  There  is  a  cer¬ 
tain  ftate  of  this  fluid,  that  we  violate  by  our  experiments  : 
when  this  violation  is  fmall,  the  powers  of  nature  operate 
gently  in  reftoring  the  diforder  we  have  introduced  ;  but  when 
any  conflderable  deviation  is  occafioned,  the  fame  powers  re- 
Jftore  the  original  conftitution  with  great  violence  and  rapidity. 

Sect.  VI.  Experiments  on  Electrical  Attraction  and  Repiilfion. 

If  to  the  top  of  a  wire  we  affix  three  large  downy  feathers 
by  means  of  three  linen  threads,  and  infert  the  lower  end  of  the 
wire  into  the  prime  conductor  of  the  machine  5  upon  turning 
the  cylinder,  the  plumage  expands  every  way,  the  threads  alfo 
recede  as  far  as  poffible  from  each  other.  If  a  Anger  ap¬ 
proaches  near  to  the  feathers,  all  the  plumulas  bend  towards  it  j 


if  the  finger  move  this  way  or  that,  they  all  move  after  it  as  if 
alive.  If  the  other  hand  be  put  on  the  condudtor,  immedi¬ 
ately  the  threads  lofe  their  divergence,  the  plumule  collapfe, 
and  fall  clofe  together.  Again,  on  taking  the  hand  away,  the 
threads  diverge,  and  the  feathers  expand  as  at  firft. 

On  this  phenomenon,  we  can  only  Hate  thofe  fadts  which 
mult  concur  to  occafion  it.  We  know  that  thofe  light  bodies, 
which  poffefs  the  fame  kind  of  electricity  feparate  from,  or  re¬ 
pel  each  other;  the  finger  communicates  to  them  the  contrary 
power  ;  towards  this,  therefore,  they  are  impelled  by  their 
nature,  in  order  to  reftore  an  equilibrium  which  our  operations 
have  defttoyed.  By  putting  the  hand  on  the  conductor,  the 
powers  are  immediately  exchanged  and  united,  and  the  elec¬ 
trical  effedts  ceafe. 

Let  us  place  a  cork  ball,  fufpended  by  filk,  fo  that  it  may 
be  even  with  the  conductor,  and  at  about  fix  inches  from  it. 
On  turning  the  machine,  the  cork  remains  quiet  ;  touch  it 
with  the  end  of  a  wire,  and  the  vitreous  power  of  the  ball  is 
driven  into  you,  and  an  equal  quantity  of  the  ref  nous  is  com¬ 
municated  10  the  ball,  which  will  then  therefore  fly  with  great 
rapidity  towards  the  condudtor.  Diredt  the  pointed  end  of  the 
wire  towards  the  ball,  and  it  will  keep  it  fixed  to  the  conduc¬ 
tor,  by  continually  fupplying  it  -with  the  reiinous  power  :  re¬ 
move  the  wire  ;  and  the  ball,  parting  with  its  refinous  power  to 
the  conductor,  in  exchange  for  the  vitreous,  of  which  the  con¬ 
ductor  has  the  greateft  quantity,  becomes  eledtiified  there¬ 
with,  and  repelled  from  the  condudtor. 

An  experiment  analogous  to  the  foregoing,  is  the  following, 
with  a  piece  of  linen  thread,  which,  from  the  vivacity  of  its 
motions,  is  termed  the  animated  thread.  For  this  purpofe  if 
you  prefent  a  fine  thread  towards  the  eledtrified  conductor, 
it  will  fly  backwards  and  forwards,  in  a  very  pleafing  manner, 
according  as  it  conveys  the  vitreous  power  to  the  hand,  or  the 
refinous  to  the  conductor,  to  which  it  will  fometimes  be  af¬ 
fixed,  for  the  fame  reafon  as  the  ball  in  the  preceding  experi¬ 
ment.  Let  a  thread  hang  from  the  condudtor,  and  Drefent 
another  towards  it,  they  will  attradl  and  join  each  other  :  pre¬ 
fent  any  non-condudting  fubftance,  as  a  brafs  ball,  near  the 
two  threads  ;  the  lower  one,  or  that  held  by  the  hand,  will  fly 
from  the  ball,  while  that  affixed  to  the  condudtor  flies  towards 
it.  The  vitreous  atmofphere  of  the  condudtor  repels  the  vi¬ 
treous  power  of  the  ball  into  the  hand,  and  draws  the  refinous 
power  into  it  ;  the  ball  being  therefore  refinoufly  eledtrified, 
attracts  the  upper  thread,  but  repels  the  lower  one,  which  is  in 
the  fame  ftate  with  itfeif,  as  adted  on  by  the  fame  caufes.  In 
this  experiment  the  afflux  and  efflux  of  the  two  powers  are,  as  it 
were,  vifible  to  the  fenfes.  tVe  fhall  find,  that  a  contrariety 
of  power  muft  always  precede,  and  is  abfolutely  neceffary  to 
all  eledtrical  attradtion,  and  indeed  to  every  communication 
of  eledtricity. 

Let  a  fmall  copper  plate  be  fufpended  from  the  condudtor  ; 
and  underneath,  at  a  fmall  diltance,  place  a  larger  copper  plate, 
refting  upon  a  proper  ftand  :  on  the  lower  plate  put  a  leaf  of 
gold,  and  then  turn  the  cylinder.  The  leaf  will  rife  upon  the 
plate,  and  expand  itfeif  into  a  perfedt  plane,  with  one  corner 
oppofite  the  upper,  the  other  corner  oppofite  the  under  plate, 
moving  quickly  upwards  and  downwards  between  both.  On 
lowering  the  under  plate  by  degrees,  the  motion  of  the  leaf 
ceafes,  and  remains  fufpended  in  the  air  between  the  two 
plates.  Darken  the  room,  and  you  will  find  the  leaf  fupported, 
as  it  were,  by  pillars  of  fire  ;  now,  as  no  fubftance  can  be  thus 
fuppearted  in  equilibrio,  but  by  the  joint  adfion  of  two  forces 
adting'in  oppofite  diredtions,  we  have  a  clear  proof  that  there 
muft  be  two  forces  adting  againft  each  other. 

Lay  a  couple  of  fmall  paper  figures  of  men  or  women,  on 
the  lower  plate,  as  at  fg.  7  :  then  turn  the  cylinder,  and 
you  will  fee  the  images  rife  up,  moving  from  one  plate  to  the" 
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other.  They  generally  move  In  an  ered  pofition,  fometimes 
leaping  one  upon  another,  and  moving  in  fuch  a  variety  of 
poftures,  at  to  afford  much  entertainment.  It  has  already  been 
obferved,  that  there  are  two  powers  in  electricity ;  now  the 
heads  of  the  puppets  are  electrified  with  one  power,  and  the 
feet  with  the  other;  they  are  therefore  repelled  at  both  ends, 
and  never  come  in  contad,  unlefs  the  lower  part  of  one  touch 
the  higher  part  of  the  other,  and  then  they  ftrongly  embrace 
each  other. 

If  you  would  further  illuftrate  the  affluence  and  effluence  of 
the  two  powers,  dry  the  head  of  one  of  the  images,  and  the 
power  thrown  out  from  the  conductor  cannot  enter  that  puppet 
fo  freely,  as  the  contrary  power  from  the  lower  plate  enters 
the  feet,  which  are  not  fo  dry  ;  the  image  will  therefore  afeend 
to  the  upper  plate,  and  remain  there  :  reverie  the  experiment, 
by  drying  the  feet  and  wetting  the  head,  and  the  image  will 
remain  fixed  to  the  lower  plate.  Thefe  as  well  as  many  other 
experiments  prove,  that  it  is  not  the  mere  component  parts  of 
the  body  that  are  aded  on,  in  eledrical  experiments  ;  but  that  it 
is  the  different  flates  of  the  eledrical  powers  inherent  or  adhefive 
to  the  body,  which  occafion  the  effeds  ;  and  that,  ftridly  fpeak- 
ing,  it  is  the  oppofite  powers  only  that  attrad  each  other,  and 
that  no  fubtlance  is  ever  attracted  until  it  has  acquired  a  con¬ 
trary  kind  of  eleftricity. 

Let  us  now  confider  a  fmall  apparatus,  confifting  of  three 
bells  with  two  clappers  between  them,  as  reprelented  at  fig.  6. 
in  the  plate.  They  are  fufpended  from  a  ftraight  piece  of  brafs, 
the  two  outer  ones  by  fmall  b-afs  chains ;  the  middle  bell  and  the 
clappers  are  fufpended  on  filk  ;  from  the  middle  bell  there  is  a 
chain  which  goes  down  to  the  table.  If  we  turn  the  machine, 
the  clappers  fly  from  bell  to  bell,  and  afford  a  pleafing  fort  of  mu- 
fical  peal  by  electricity.  The  power  from  the  conduftor  is  con¬ 
veyed  down  the  chains  to  the  exterior  bells  ;  by  means  of  the 
chain,  the  exterior  bells  repel  the  fame  power  with  which  they 
are  eledrified  from  the  Ball  or  clapper,  which,  on  the  powers 
being  thus  feparated,  are  driven  to  the  outer  bell  by  the  con¬ 
trary  power  which  flows  in  from  the  table.  See.  through  the 
middle  bell:  the  ball  becoming  eledrified  with  the  fame  power 
as  the  middle  bell,  is  driven  back,  and  will  continue  going 
from  one  to  the  other,  as  long  as  the  outfide  bells  are  kept  in 
an  eledrified  ftate  by  the  machine’s  motion.  But  if  any  one 
takes  hold  of  the  filk  cord  which  is  tied  to  the  lower  end  of 
the  chain  that  comes  from  the  middle  bell,  and  thereby  raifes 
that  chain  from  the  table,  the  ringing  will  immediately  flop  ; 
for  filk,  being  a  non  condudor,  prevents  the  afflux  and  efflux 
of  the  fluids. 

The  tumbler  and  pith  balls  furnifh  another  curious  expe¬ 
riment.  Put  a  pointed  wire  into  one  of  the  holes  which  are  at 
the  end  of  the  condudor,  hold  a  glafs  tumbler  over  the  point, 
then  eleCIrify  the  condudor,  and  turn  the  tumbler  round,  that 
the  whole  interior  furface  may  receive  the  fluid  from  the  point ; 
place  a  few  pith  balls  on  the  table,  and  cover  them  with  this 
glafs  tumbler,  the  balls  will  immediately  begin  to  leap  up  and 
down,  as  if  they  were  animated,  and  will  continue  to  move 
for  a  long  time. 

We  (hall  now  proceed  to  deferibe  a  few  more  of  thofe  lead¬ 
ing  experiments,  which  have  been  fo  advantageous  to  the 
fcience  of  which  we  are  treating. 

Sect.  VII.  Of  the  Methods  of  imitating  the  Planetary  Motions. 

The  machine  called  Rackttrow’s  Orrery  confifts  of  fmall 
glafs  balls  blown  exceedingly  thin.  Thefe  are  placed  on  a 
wooden  board,  and  environed  with  circles  of  brafs  wire  infu- 
lated  with  fealing-wax,  or  glafs,  of  fuch  a  height  that  the 
centre  of  the  balls  may  be  nearly  parallel  to  the  wire  circles. 
One  of  thefe  circles  may  reprefent  the  orbit  of  Saturn, 
another  that  of  Jupiter,  &c.  The  circles  being  conneded  with 
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the  condudor  of  the  machine  by  a  wire,  and  a  glafs  fphere 
placed  between  each,  the  fpheres  will  perform  their  revolutions 
round  their  orbits,  and  at  the  fame  time  acquire  a  rotation  on 
their  axes.  When  the  eledrical  machine  is  fet  in  motion,  the 
balls  will  be  firft  attraded  to  the  brafs  circles,  by  which  means 
the  point  that  touches  the  brafs  circle  will  become  eledrified, 
and  be  immediately  repelled  ;  other  parts  will  in  the  fame  man¬ 
ner  be  attraded  and  repelled,  by  which  means  the  glafs  ball 
acquires  a  kind  of  fpinning  motion  on  its  axis,  at  the  fame 
time  it  mult  have  a  progreffive  motion  round  the  circle. 

Let  us  provide  a  ball  of  cork  about  three  quarters  of  an 
inch  in  diameter,  hollowed  out  in  the  internal  part  by  cutting 
it  in  two  hemil'pheres,  Looping  out  the  infides,  and  then  join- 
ing  them  together  with  pafte,  Having  attached  this  to  a  filk. 
thread,  between  three  and  four  feet  in  length,  fufpend  it  in 
fuch  a  manner  that  it  may  juft  touch  the  knob  of  an  eledric 
jar,  the  outfide  of  which  communicates  with  the  ground.  On 
the  firft  contad  it  will  be  repelled  to  a  confiderable  diftance, 
and,  after  making  feveral  vibrations,  will  remain  ftationary  ; 
but  if  a  candle  be  placed  at  fome  diftance  behind  it,  fo  that  the 
ball  may  be  between  it  and  the  bottle,  the  ball  will  mftantly 
begin  to  move,  and  will  turn  round  the  knob  of  the  jar, 
moving  in  a  kind  of  ellipfis,  as  long  as  there  is  any  eledricity 
in  the  bottle.  This  experiment  is  very  ftriking,  though  the 
motions  are  far  from  being  regular  ;  but  it  is  remarkable,  that 
they  always  affed  the  elliptical  rather  than  the  circular  figure. 

Let  a  piece  of  India  paper  be  cut  in  the  fhape  of  anifofceles 
triangle,  wfflofe  fides  are  about  two  inches  long  and  two-tenths 
of  an  inch  in  breadth  ;  then  ered  a  brafs  ball  of  twro  or  three 
inches  diameter  on  a  brafs  wire  one-iixth  of  an  inch  in  thick- 
nefs,  and  two  feet  fix  inches  long,  on  the  prime  condudor ; 
eledrify  the  condudor,  and  then  bring  the  obtufe  end  of  the 
piece  of  paper  within- the  atmofphere  of  the  ball ;  let  it  go, 
and  it  will  revolve  round  the  ball,  turning  often  at  the  fame 
time  round  its  own  axis. 

Sect.  VIII.  Of  the  univerfal  Diffemination  and  continual  Ac- 
tion  of  the  Electrical  Fluid. 

It  has  been  long  a  received  opinion  among  philofophers, 
that  the  eledrical  fluid  is  univerfally  diffeminated,  and  in  con¬ 
tinual  adion.  To  prove  this  to  others,  various  inftruments 
have  been  contrived  to  deted  the  fmalleft  variations,  and  dif- 
cover  the  minuteft  figns  of  its  exiftence.  Thefe  inftruments 
have  been  generally  named  eledrometers  ;  of  which  that  de- 
feribed  by  the  Rev.  Mr.  Bennet  of  Wirkfworth,  fig.  1.  plate  11. 
Hands  the  foremoft,  as  being  by  far  the  molt  fenfible. 

The  foot  of  this  eledrometer  is  made  of  metal,  and  about 
three  inches  high,  that  it  may  be  handled  without  touching 
the  glafs.  The  cylindrical  glafs,  in  which  the  gold  leaf  is 
fufpended,  is  about  five  inches  high,  and  one  in  diameter. 
The  cap  is  made  of  metal,  and  flat  on  the  top,  that  the  vari¬ 
ous  fubflances  whofe  eledricity  is  to  be  examined  may  be  con¬ 
veniently  placed  thereon.  The  diameter  of  the  cap  is  larger 
than  that  of  the  glafs,  and  its  rim  is  about  an  inch  deep,  hang¬ 
ing  parallel  to  the  glafs,  in  order  to  keep  it  clean  and  dry  ; 
within  this  is  another  circular  rim  that  goes  over  the  glafs,  and 
is  lined  with  a  foft  fubftance  to  make  it  fit  clofe,  wuthin  this 
rim  ;  at  the  centre  of  the  cap  a  tube  is  fixed,  wherein  the  peg 
is  placed  to  wrbich  the  two  flips  of  gold  leaf  or  filver  are  fixed. 
Were  it  not  for  the  glafs,  the  gold  leaf  would  be  fo  agitated 
by  the  leaft  motion  of  the  air,  that  it  would  be  entirely  ufelefs. 
To  prevent  the  gold  leaf  from  being  attraded  and  torn  by 
flying  to  the  glafs,  two  pieces  of  tin-foil  are  fattened  with 
varnilh  on  the  oppofite  fides  of  the  glafs,  where  it  may  be  ex- 
peded  to  ftrike  thefe  flips,  and  carry  off  the  fuperfluous  elec¬ 
tricity,  and  increafe  the  fallibility  of  the  inftrument. 

From  the  experiments  made  with  this  inftrument,  it  is  not 
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only  evident  that  the  eleCtrical  fluid  is  univerfally  diffeminated, 
but  that  the  fmalleft  motions  in  nature  difturb  its  natural  equi¬ 
librium,  and  feparate  the  two  powers,  and  thus  manifeit  it  to 
ourfenfes.  That  this  fluid  is  the  etherial  medium,  or  element 
of  fire,  connected  with  fome  material  fubftance,  can  fcarce 
now  be  doubted  :  if  fo,  all  the  ofcillations  in  nature  put  it  in 
aCtion,  or,  what  is  more  probable,  it  is  thecaufe  of  thofe  ofcil¬ 
lations.  Mr.  Bennet’s  electrometer  will  fufficiently  prove  that  all 
folution  of  continuity  excites  electricity  ;  and  there  is  fcarce 
any  inftance  perhaps  where  its  aCtion  is  manifefted,  but  what 
may  be  traced  to  this  fource.  In  other  words,  every  thing 
that  will  increafe  one  power,  or  leffen  the  other,  produces 
eleCtric  appearances.  The  following  are  lome  of  Mr.  Ben- 
net’s  experiments.  1.  Powdered  chalk  was  put  into  a  pair  of 
bellows,  and  blown  upon  the  cap  of  the  electrometer  ;  the 
ftream  of  chalk  p"  ..Juced  vitreous  eleCtricity,  when  the  nozzle 
of  the  bellows  was  only  fix  inches  difiant  from  the  cap  ;  but 
the  fame  ftream  eleCtrified  it  with  the  refinous  power,  when  at 
the  diftance  of  three  feet.  In  this  experiment  the  quality  of 
the  electricity  feems  to  be  changed  by  difperling  or  widening 
the  ftream,  and  making  it  pafs  through  a  longer  traCt  of  air: 
it  is  alfo  changed  by  palling  the  ftream  through  a  bunch  of 
fine  wires,  filks,  or  feathers,  placed  in  the  bellows  ;  it  is  refi- 
nous  when  blown  from  a  pair  of  bellows,  the  iron  pipe  being 
taken  off  to  enlarge  the  ftream.  This  kill  experiment  feems 
to  anfvver  bell  in  damp  weather.  The  vitreous  eleCtricity  ge¬ 
nerally  remains  ;  but  in  the  refinous,  the  leaf  gold  collapfes  as 
foon  as  the  cloud  of  chalk  is  paffed.  2.  A  piece  of  chalk 
drawn  over  a  brulh,  or  powdered  chalk  put  into  a  brulh,  and 
projected  on  the  cover,  gave  refinous  eleCtricity.  The  eleClri- 
city  was  not  permanent.  3.  Powdered  chalk  blown  from  a 
plate  placed  upon  the  cover,  gave  a  permanent  vitreous  eleCtri- 
city.  If  a  brulh  be  placed  upon  the  cover,  and  a  piece  of 
chalk  is  drawn  over  it ;  when  the  hand  is  withdrawn,  the  leaf 
gold  gradually  expands  with  vitreous  eleCtricity,  as  the  cloud 
of  chalk  is  dilfipated. 

Sect.  IX.  Of  the  Electric  Spark,  and  the  Influence  of  Points. 

If  the  knuckle  or  any  fmall  joint  of  the  hand  be  brought 
near  the  conduCtor,  fo  that  a  ipark  with  the  appearance  of 
fire  paffes  between  that  and  the  conduCtor,  we  feel  a  fenfation 
fomewhat  refembling  a  Itroke  from  the  end  of  a  fmall  wire. 
Remove  the  knuckle  further  from  the  conduCtor,  and  the 
fpark  becomes  longer,  and  forms  feveral  curves  in  itspaffage, 
having  the  exaCt  appearance  of  a  flalh  of  lightning.  In  this 
experiment  as  much  of  one  power  paffes  from  the  finger  to  the 
conduCtor,  as  of  the  other  from  the  conduCtor  to  the  finger. 
No  fpark  will  pafs  unlefs  there  can  be  this  interchange  of 
power  ;  and  the  fpark  is  always  from  thofe  parts  where  the 
exchange  can  be  molt  readily  brought  about. 

Whenever  the  two  powers  can  be  eafily  changed,  which  is 
the  caie  with  pointed  metallic  bodies,  the  equilibrium  is  reftored 
filently,  and  the  conduCtor  is  of  courfe  gradually  divelted  of 
its  eleCtric  appearances  :  but  where  the  furface  is  large,  and  a 
contraiy  Hate  not  fo  eafily  produced,  the  electricities  are  as  it 
were  compreffed,  and  do  not  efcu.pe  till  they  have  acquired 
power  to  overcome  the  intervening  jpace  of  air,  when  it  ex¬ 
plodes,  and  a  vivid  fpark  like  lightning  takes  place. 

On  prefenting  a,  needle,  or  any  other  fine  pointed  fubftance, 
to  an  eleCtrified  body,  the  eleCtric  fluid  rulhes  to  it  with  great 
velocity,  and  the  eleCtricity  is  faid  to  be  drawn  off.  This 
drawing  off,  however,  does  not  extend  to  any  great  diftance, 
not  even  all  rotind  the  eleCtrified  body,  if  you  keep  turning 
the  machine  at  the  fame  time  that  you  prefent  the  point.  To 
prove  this,  place  the  wire,  to  the  end  of  which  a  number  of 
fine  threads  arefaftened,  in  one  of  the  holes  on  the  top  of  the 
conduCtor  ;  turn  the  machine,  the  threads  on  the  wire  diverge, 


and  fpread  out  like  rays  proceeding  from  a  centre ;  now  pre¬ 
fent  a  point  towards  one  fide  of  the  conduCtor,  but  at  fome 
diftance  from  it,  and  the  threads  on  one  llde  will  lofc  their  di¬ 
vergence  and  hang  down,  while  thofe  on  the  other  fide  con¬ 
tinue  to  diverge.  In  faCt,  a  point  never  aCts  beyond  the  elec¬ 
tric  atmofphere  ;  nor  does  it  aCt  upon  that  any  further  than  it 
is  immerged  therein,  and  then  only  fo  far  as  it  can  draw  the 
refinous  power  through  them,  and  part  witli  fo  much  of  the 
vitreous  to  them,  bufpend  a  piece  of  down,  or  a  fmall  ball, 
by  a  filk  firing,  fo  that  it  may  hang  again  ft  the  fide  of  the 
conduCtor.  When  you  turn  the  machine,  it  will  be  eleCtrified, 
and  fly  to  the  extreme  part  of  the  conductor’s  atmofphere: 
eeafe  turning,  and  bring  a  point  towards  the  outfide  of  the 
down,  and  inftead  of  the  down  being  driven  in  towards  the 
conduCtor,  it  will  fly  to  the  point,  till  it  has  exchanged 
powers  with  the  point  ;  then  it  will  fly  to  the  conduCtor,  and 
be  eleCtrified,  and  again  repelled  ;  when  it  comes  to  a  certain 
diftance  from  the  point,  it  will  fly  towards  it,  and  be  eleCtrified 
thereby,  and  fo  on,  as  long  as  the  conduCtor  remains  in  an 
eleCtrified  ftate.  When  the  down  is  on  the  verge  of  the  eleCtric 
atmofphere,  immerge  your  point  in  the  atmofphere,  and  you 
will  fee  the  down  approach  the  conductor  in  prenortion  to  the 
immerfion  of  the  point,  and  this  as  often  as  you  move  the 
point  forward  to  the  conduCtor,  but  no  further  ;  fo  that  the 
point  aCts  only  while  it  is  in  contaCt  with  the  electrical  at¬ 
mofphere. 

So,  as  long  as  the  machine  is  turning,  and  the  point  im¬ 
merged  in  the  eleCtric  atmofphere,  there  will  be  a  ftrong 
ftream  of  the  refinous  power  flowing  in  from  the  point  to  the 
conduCtor,  and  that  in  proportion  to. the  vitreous  power  car¬ 
ried  off  by  the  point.  If  this  ftream  meets  an  eleCtrified  cork 
ball,  or  piece  of  down,  it  will  change  their  powers,  and  elec¬ 
trify  them  with  the  refinous  power,  by  which  means  they  are 
attracted  to  the  conduCtor,  and  will  be  fixed  there  by  the  con¬ 
tinual  ftream  of  the  refinous  power;  draw  back  your  hand  to 
leffen  the  refinous  ftream,  and  you  fill  fee  the  down  move 
from  the  conduCtor  by  degrees,  and  remain  between  the 
two  powers,  without  being  forced  to  the  conduCtor,  or  able 
to  fly  far  therefrom.  The  foregoing  experiments  are  molt  de- 
cifive  when  the  eleCtricity  is  feeble.  You  may  render  it  ftill 
more  evident  that  the  fpark  of  the  eleCtrical  fluid,  from  the 
prime  conduCtor  to  any  conducting  fubftance,  depends  upCn 
the  greater  or  lefs  degree  of  difficulty  in  producing  the  con¬ 
trary  current,  by  the  expedient  of  placing  a  point  at  the  end 
of  a  piece  of  fealing-wax,  and  at  a  fmall  diftance  from  that 
part  of  the  metal  in  contaCt  with  the  fealing-wax,  palling  a 
fmall  round  Joit  of  tinfoil,  and  at  a  little  diftance  from  this, 
another  bit,  &c.  Having  done  this,  put  your  finger  upon  one 
of  the  pieces  of  tinfoil,  that  is  furthefl  from  the  metallic 
point,  and  prefent  the  point  towards  the  conduCtor,  and  you 
will  find  that  it  does  not  aCt  near  fo  powerfully,  nor  at  fo  great  * 
a  diftance  as  in  the  former  cafe  ;  and  if  you  approach  it  fuffi¬ 
ciently  near  the  conduCtor,  a  fpark  will  pafs  between  it  and  the 
conduCtor.  Connect  your  finger  immediately  with  the  metal, 
and  you  will  not  be  able  to  obtain  a  fpark,  and  the  eleCtric  ap¬ 
pearances  of  the  conduCtor  will  be  fooner  deftroyed  by  the 
quicker  interchange  of  the  oppofite  cleCtricities. 

We  fee  the  fpark,  which  explodes,  and  is  bright  in  the  air, 
become  filent,  faint,  and  diluted  in  vacuo  :  fo,  on  the  other 
hand,  the  eleCtricity,  that  would  pafs  imperceptibly  in  air, 
may  be  made  to  explode,  and  become  bright,  by  palling  it 
through  mediums  more  refilling  than  air. 

If  a  metallic  veffel,  nearly  filled  with  common  oil,  be  placed 
on  the  conduCtor,  and  a  point  therein  immerged,  from  which, 
in  the  open  air,  fcarcely  any  vifible  appearance  can  be  ob- 
ferved;  yet,  even  under  thefe  circumftances,  ftrong  fparks 
pafs  between  the  point  and  the  bottom  of  the  veffel ;  and  the 
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oi!  is  thrown  into  a  violent  ebullition,  by  the  afflux  and  efflux 
of  the'  two  eleCtrical  fluids.  From  a  pointed  wire  fufpended 
vertically  from  the  conductor,  the  point  being  downwards,  no 
fpark  can  be  drawn  though  the  machine  is  ailing  powerfully. 
But  immerge  it  in  a  fmall  bottle  of  oil,  and  put  your  thumb 
oppoflte  the  point ;  and  the  fpark  becomes  loud,  the  oil  is  cu- 
rioufly  agitated,  and,  if  you  examine  the  bottle,  you  will  lind 
it  perforated  by  the  eleCtrical  fluid. 

Fig.  2,  plate  2,  reprefents  a  glafs  tube,  round  which,  at 
fmall  but  equal  diilances  from  each  other,  pieces  of  tinfoil  are 
palled  in  a  fpiral  form,  from  end  to  end  ;  this  tube  is  encloftd 
in  a  larger  one,  fitted  with  brafs  caps  at  each  end,  which  are 
connected  with  the  tinfoil  of  the  inner  tube.  Hold  one  end 
in  the  hand,  and  apply  the  other  near  enough  to  the  prime 
conductor  to  take  fparks  from  it  •  a  beautiful  and  lucid  fpot 
will  then  be  feen  at  each  feparation  of  the  tinfoil  ;  thefe  mul¬ 
tiply,  as  it  were,  the  fpark  taken  from  the  conductor  ;  for,  if 
there  was  no  brtak  in  the  tinfoil,  the  eleCtric  fire  would  pafs 
off  unptreeived. 

Figure  4  reprefents '  feveral  fpiral  tubes,  placed  round 
a  board.  A  glafs  pillar  is  fixed  to  the  centre  of  the  board,  and 
on  *he  top  of  this  pillar  is  a  brafs  cap,  carrying  a  fine  fteel 
point,  to  fupport  a  wire  furnifhed  at  each  end  with  a  brafs 
ball,  and  nicely  balanced.  Place  this  under  a  ball  proceeding 
from  the  conductor,  fo  that  a  continued  fpark  from  this  ball  to 
the  centre  of  the  fufpended  wire  fhall  give  this  wire  a  rotatory 
motion,  and  the  balls  in  their  revolution  will  give  a  fpark  to 
each  fpiral  tube,  which,  in  i(s  palfage  from  one  fpot  to  the 
other,  forms  a  fpecies  of  illumination  exceedingly  brilliant. 

We  might  proceed  to  illultrate  this  fubjeCt  by  a  variety  of 
experiments  equally  beautiful  and  deciiive  ;  but  as  it  would 
carry  us  beyond  our  proper  limits,  we  refer  the  reader  to  Mr. 
Adams’s  excellent  Eifay  on  Electricity. 

In  order  to  fet  fire  to  fpirits  of  wine,  it  is  belt  to  heat’  the 
metallic  ladle  a  little,  into  which  the  fpirits  are  to  be  poured, 
or  elfe  juft  to  fire  the  fpirits,  and  blow  them  out,  a  few  leconds 
before  they  are  eleCtrified.  This  experiment  may  be  perform¬ 
ed  two  ways:  i.  By  placing  the  ladle  with  the  fpirits  on  the 
conductor,  and  then  taking  a  fpark  through  the  fpirits,  which 
will  fet  them  on  fire.  Or,  2  If  a  perfon  ftands  on  the  inf¬ 
lated  ftool,  and  holds  in  his  hand  a  fpoon  with  the  fpirits  of 
wine,  and  another  perfon  on  the  floor  brings  his  knuckle,  or  a 
brafs  ball,  quickly  to  the  furface  of  the  fpirits,  they  will  be 
inftantly  in  a  flame.  You  may  vary  this  experiment  thus  :  3. 
Let  the  eleCtrified  perfon  on  the  ftool  hold  the  fpirits  as  before, 
while  another  perfon,  Handing  alfo  on  an  inflated  ftool,  holds 
in  his  hand  an  iron  poker,  one  end  of  which  is  made  red-hot ; 
he  may  then  apply  the  hot  end  to  the  fpirits,  and  even  im¬ 
merge  it  in  them,  without  firing  them  ;  hut  he  may  fet  the 
fpirits  on  fire,  with  either  the  hot  or  cold  end,  provided  the 
hot  end  be  not  worn  to  too  (harp  a  point.  The  fpirits  could 
not  be  kindled  while  the  perfon  was  inflated,  becaufe  the 
eleCtric  powers  could  not  in  that  cafe  be  feparated  ;  and  hot 
iron,  immerfed  in  fpirits,  will  very  feldom  or  never  fet  them  in 
a  blaze. 

From  what  has  been  faid,  it  cannot  but  be  evident  to  the 
reader,  that  when  the  quantity  of  eleCtricity  is  fmall,  it  is  in¬ 
capable  of  ftriking  at  a  confiderable  diftance,  and  the  fpark 
appears  ftraight ;  but  when  it  is  ftrong,  and  capable  of  ftriking 
at  a  greater  diftance,  it  affumes  a  crooked  zig-zag  direction”. 
In  every  eleCtrified  conductor,  the  eleCtricity  always  efcapes 
from  that  part  of  the  furface  where  the  powers  are  molt  fe¬ 
parated.  The  fpark  is  of  a  different  colour  according  to  the 
denfity  ;  when  it  is  rare,  it  appears  of  a  blueiih  colour  ;  when 
more  der.fe,  it  is  purple ;  when  highly  condenfed,  it  is  clear 
and  white  like  the  light  of  the  fun.  The  middle  part  of  an 
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eleCtric  fpark,  when  the  two  powers  meet,  often  appears  di¬ 
luted,  ana  of  a  red  or  violet  colour  ;  the  ends  are  more  vivid 
and  white:  when  very  ftrong,  it  will  (hoot  out  and  divide  into 
many  different  branches. 

Sect.  X.  Of  the  Motions  produced  by  an  Electric  Stream. 

In  all  cafes  where  th<#re  is  an  efflux  of  one  power  of  eleCtri- 
city,  there  is  alfo  an  afflux  of  the  other  power,  provided  any 
conducting  (ubllance  be  placed  fo  near  andin fuchcircumftances, 
as  that  it  can  be  aCted  upon. 

If  a  brafs crofs,  fig.  5.  be  raifed  on  a  point  like  a  compafs 
needle,  with  each  of  its  points  bent  the  fame  way  ;  arid  the 
whole  placed  upon  the  conductor:  upon  working  the  machine, 
it  will  turn  with  great  rapidity,  but  always  from  the  points, 
becaufe  the  eleCtric  fire  flying  off  from  the  points,  aCts  forci¬ 
bly  on  the  air,  and  is  confequently  re-aCted  upon  ;  which  oc- 
cafions  the  motion.  Take  the  fly  and  its  point,  and  hold  it  in 
your  hand  under  the  conductor,  and  it  will  turn  in  the  fame 
manner,  by  a  ftream  of  eleCtricity  of  a  contrary  power  to  that 
thrown  off  from  the  conductor,  which  is  drawn  in  from  you 
and  delivered  from  the  points  of  the  fly  to  the  conductor. 
Now  infulate  the  fly,  and  place  it  at  the  fame  diftance  from 
the  conductor,  and  it  will  not  move,  becaufe  no  eleCtricity  can 
be  drawn  through  it ;  but  hold  a  pin  near  it,  and  the  fly  will 
immediately  begin  to  turn,  as  it  draws  through  the  pin  a  fuffi- 
cient  quantity  of  eleCtricity  from  your  body. 

"It  is  upon  this  principle  that  thofe  who  would  blend  enter¬ 
tainment  with  philofophy  may  contrive  a  variety  of  curious 
machines,  whole  motions  may  be  produced  by  the  eleCtrified 
ftream,  which  will  afford  much  entertainment  to  thofe  who  can 
relilh  an  innocent  domeftic  amufemenc :  and  by  thefe,  fcience 
will  be  benefited  ;  for  to  render  any  fcience  familiar  is  to  ren- 
der  it  prevalent  ;  and  the  more  it  prevails  in  practice,  the  more 
likely  it  is  to  be  improved. 

Sect.  XI.  Of  the  Efpfi  of  Electricity  on  Fluids, 

_The  Abbe  Nollet’s  experiments  plainly  (how,  that  eleCtri¬ 
city  augments  the  natural  evaporation  of  molt  fluids,  particu¬ 
larly  of  thofe  which  have  the  greateft  tendency  to  evaporate  ; 
that  it,,  in  this  refpeCt,  aCt's  mod  powerfully  upon  the  fluids 
when  they  are  contained  in  metal  veflels  ;  but  it  never  makes 
any  fluids  evaporate  through  the  pores  either  of  metal  or  glafs. 
When  fluids,  that  are  pafling  through  capillary  tubes,  are  elec¬ 
trified,  the  ftream  is  fubdivided  ;  and  if  the  tube  be  lefs  than 
To  _°f  an  inch  in  diameter,  their  motion  is  generally  very  much 
quickened. 

Let  a  metal  phial,  to  the  bottom  of  winch  a  capillary  tube 
is  adapted,  be  fufpended  to  the  conductor.  Before  the  cylinder 
is  turned,  the  tube  carries  off  the  water  only  by  interrupted 
drops  ;  but  on  working  the  machine  and  electrifying  the  wa¬ 
ter,  the  dropping  from  the  tube  is  changed  into  a  continued 
ftream.  On  applying  a  finger  to  the  conductor,  the  ele&ricity 
is  interrupted,  and  the  water  again  only  defeends  in  drops  : 
the  finger  taken  away,  the  water  runs  in  a  diverging  ftream  : 
darken  the  room,  and  a  fiery  ftream  defeends  from  °t he  tube. 
The  term  of  the  elearical  jet  de  feu  has  been  given  to  this  ex¬ 
periment. 

If  you  infulate  two  pails  with  capillary  tubes,  conneaing 
one  with  the  cuftiion,  the  other  with  the  conduaor,  and  turn 
the  machine  ;  the  water,  which  is  difperfcd  into  very  minute 
particles,  when  they  are  near  enough,  is  brought  together  by 
the  effort  of  the  two  powers  to  join  each  other;  the  drops 
coalefce  and  come  down  like  rainjn  a  heavy  (hower. 

-Again,,  place  a  drop  of  water  on  the  conductor,  and  turn 
the  machine.  On  prefenting  the  knuckle  towards  this  drop, 
long  zig-zag  fparks  are  obtained  from  the  drop  of  water ;  the 
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drop  taking  a  conical  fhape,  the  knuckle  is  wetted.  The  fpark 
.  is  confiderably  longer  than  could  be  obtained  from  the  con¬ 
ductor  without  the  water  being  applied. 

To  the  ball  at  the  end  of  the  conductor,  fatten  a  bit  of 
fealing-wax  in  fuch  a  manner  that  it  may  be  eafily  fet  on  fire 
by  a  taper  :  fet  it  on  fire,  whilft  at  the  fame  time  you  turn  the 
machine.  You  will  fee  the  wax  become  pointed,  and  {hoot 
out  an  almoft  invifible  thread  to  a  confiderable  diftance.  If 
you  receive  the  filaments  on  a  Iheet  of  paper,  the  paper  will 
be  covered  in  a  very  curious  manner  by  the  eleftrified  wax 
threads ;  the  wax  flying  to  thofe  places  where  it  can  unite 
with  the  contrary  kind  of  eleftricity. 

Sect.  XII.  Of  the  Properties  of  the  Leyden  Phial. 

We  now  proceed  to  confider  the  way  in  which  a  common 
glafs  jar,  after  a  little  preparation,  becomes  capable  of  giving  a 
perfon  fuch  a  violent  fenfation,  as  nothing  elfe  in  nature  can 
-give.  But  before  we  enter  into  the  theory  of  charged  glafs, 
it  is  neceffary  to  {hew  in  what  manner  it  is  charged  and  dif- 
charged.  This  jar  is  coated  on  the  outfide  and  lined  on  the  in- 
fide  with  tinfoil,  to  about  two  inches  fhortof  the  top,  which 
is  flopped  with  a  piece  of  wood.  A  wire  pafles  through  the 
tvooden  top,  and  is  connefted  underneath  with  two  other 
wires,  which  are  bent  fo  as  to  touch  the  infide  coating  of  the 
jar  ;  a  fmooth  ball  is  fixed  on  the  top  of  the  wire.  To  enable 
us  to  difeharge  the  jar  without  receiving  what  is  called  the 
fhock,  two  inftruments  have  been  contrived,  one  called  the 
common  difeharging  rod,  fig.  8,  pi.  10.  which  is  nothing  more 
than  a  femicircular  brafs  wire,  furnifhed  with  two  brafs  balls, 
one  at  the  end  of  each  wire.  The  other,  which  is  of  very 
extenfive  ufe  in  eleftrical  experiments,  is  called  the  jointed  dif¬ 
eharging  rod,  fig.  9.  It  is  furnifhed  with  a  glafs  handle  ;  the 
legs  are  moveable,  and  may  be  fet  to  any  diftance  that  may  be 
convenient. 

Having  placed  the  jar  on  the  table,  fo  that  the  ball  on  the 
top  of  its  wire  may  be  about  one-eighth  of  an  inch  from  the 
ball  of  the  prime  conduftor,  turn  the  machine,  and  fparks 
will  fly  from  the  ball  of  the  conductor  to  the  ball  of  the  jar. 
Continue  turning  as  long  as  you  perceive  the  fire  pafs  between 
the  conduftor  and  ball  of  the  jar ;  but  when  it  ceafes,  you 
may  leave  off  turning,  and  confider  the  jar  as  charged.  This 
done,  take  hold  of  the  difeharger  by  the  middle,  and  apply 
one  knob  to  the  outfide  coating  near  the  bottom,  and  keeping 
it  there,  put  the  other  to  the  ball  of  the  jar,  and  it  will  be 
difeharged  of  its  fire  with  a  loud  fnap ;  but  the  perfon  who 
holds  the  difeharger  feels  nothing  from  the  difeharge,  becaufe 
the  handle  of  the  difeharger  does  not  conduft. 

If  you  charge  the  jar  again,  and  touch  the  outfide  coating 
with  one  hand,  and  then  bring  the  other  to  the  ball  of  the  jar, 
you  will  aft  the  part  of  the  wire  difeharger,  and  receive  a 
{hock  through  your  arms  and  breaft,  and  the  phial  will  be  dif¬ 
eharged.  If  a  Angle  perfon  receive  a  flrock,  the  company  is 
diverted  at  his  foie  expence ;  but  all  contribute  their  {hare  to 
the  entertainment,  and  all  partake  of  it  alike,  when  the  whole 
company  form  a  circle  by  joining  their  hands,  the  perfon  at 
one  extremity  of  the  circle  touching  the  outfide  coating, 
while  he,  who  is  at  the  other  extremity  touches  the  ball  of  the 
jar.  All  the  perfons  who  form  this  circle  are  ftruck  at  the 
fame  time,  and  with  the  fame  degree  of  force. 

It  is  fometimes  very  material,  to  know  the  fiate  of  a  jar 
with  refpeft  to  the  charge  ;  Mr.  Henly’s  quadrant  tleftrome- 
ter  is  the  beft  inftrument  yet  known  for  that  purpofe.  It 
confifts  (fig.  17,  pi.  10.)  of  a  perpendicular  ftem  formed  at  top 
like  a  ball,  and  furnifhed  at  its  lower  end  with  a  brafs  ferril  and 
pin,  by  which  it  may  be  fixed  in  one  of  the  holes  of  the  con¬ 
duftor,  or  at  the  top  of  a  Leyden  bottle.  To  the  upper  part 
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of  the  ftem,  a  graduated  ivory  femicircle  Is  fixed,  about  the 
middle  of  which  is  a  brafs  arm  or  cock,  to  fupport  the  axis  of 
the  index.  The  index  confifts  of  a  very  {lender  ftick,  which 
reaches  from  the  centre  of  the  graduated  arch  to  the  brafs 
ferril;  and  to  its  lower  extremity  is  fattened  a  fmall  pith  ball 
nicely  turned  in  the  lathe.  When  this  eleftrometer  is  in  a 
perpendicular  pofition,  and  not  eleftrified,  the  index  hangs 
parallel  to  the  pillar ;  but  when  it  is  eleftrified,  the  index  re¬ 
cedes  more  or  lefs  according  to  the  quantity  of  eleftricity. 

In  explaining  the  theory  of  the  Leyden  phial,  it  will  be  ren¬ 
dered  evident,  that  the  eleftric  powers,  when  in  equilibrfo,  do 
really  condenfe  each  ether ;  and  that  one  power  always  ex¬ 
pands  in  proportion  as  the  aftion  of  the  other  is  withdrawn, 
or  in  proportion  to  the  increafe  of  one  power,  and  the  diminu¬ 
tion  of  the  other ;  and  that  when  the  bottle  is  charged,  it  is 
equally  eleftrified  on  both  fiaes,  but  with  different  powers  of 
eleftricity  ;  and  when  a  communication  is  made  by  a  conduc¬ 
tor,  the  increafed  power  on  the  outfide  flies  in,  and  the  in- 
creafed  power  within  flies  out,  to  make  the  powers  equal  on 
both  furfaces. 

If  you  place  a  Leyden  bottle  upon  the  infulated  ftand,  form¬ 
ing  a  communication  between  it  and  the  conduftor,  and  give 
the  machine  a  few  turns,  both  fides  of  the  bottle  will  be  elec¬ 
trified  with  the  vitreous  power,  as  you  may  eafily  prove  by 
touching  them  with  down  or  a  fmall  ball  fufpended  by  filk  ; 
for  when  this  is  eleftrified  by  touching  the  outfide,  it  will  be 
alfo  repelled  by  the  ball  which  communicates  with  the  inner 
furface. 

Having  placed  an  infulated  bottle  fo  that  the  ball  may  com¬ 
municate  with  the  conduftor ;  let  a  wire  alfo  be  connected 
with  the  coating,  fo  as  to  form  a  communication  with  the  ta¬ 
ble.  Next  turn  the  machine,  and,  x.  On  applying  a  cork  ball, 
you  will  not  find  any  figr.s  of  eleftricity  in  the  coating,  but 
you  wall  find  the  ball  (or  infide)  eleftrified  with  the  vi¬ 
treous  power.  2.  Remove  the  wire  communicating  with  the 
table,  and  you  will  find  the  coating  alfo  eleftrified  with  the 
vitreous  power ;  and  this  as  often  as  you  remove  the  wire,  till 
the  bottle  is  full  charged.  3.  When  the  bottle  is  full  charged, 
remove  its  communication  both  with  the  conduftor  and  table, 
touch  the  coating,  and  the  cork  ball  wall  remain  fufpended  by 
it,  without  any  fign  of  being  eleftrified  ;  then  touch  the  knob 
of  the  bottle  with  your  hand,  the  cork  ball  will  be  ftrongly  re¬ 
pelled  from  the  coating,  and  be  eleftrified  with  the  refinous 
power.  4.  Take  another  cork  ball  fufpended  by  filk,  and 
touch  the  knob  of  the  bottle  therewith,  and  the  cork  ball  will 
be  eleftrified  with  the  vitreous  power,  and  be  repelled. 
5.  Now  touch  the  coating  with  your  finger,  and  the  cork  ball 
will  be  repelled  much  further  by  the  ball ;  but  that  which  was 
repelled  from  the  coating,  now  flies  towards  it,  and  remains  at 
reft,  till  you  touch  the  knob  of  the  bottle  with  your  finger  ;  it 
will  then  be  eleftrified  as  at  firft,  and  be  violently  repelled  ;  the 
ball  which  was  eleftrified  by  the  knob  of  the  bottle  will  now 
fly  towards  it.  This  change  in  the  extent  of  the  atmofphere 
of  the  different  powers  takes  place  almoft  inftantaneoufiy  as 
often  as  the  ball  or  coating  are  touched. 

Or  the  knob  of  the  bottle  may  be  made  to  conneft  with  the 
conduftor  by  a  wire,  fufpending  a  cork  ball  fo  as  to  touch  the 
conduftor  ;  then,  on  touching  the  coating,  the  ball  will  be  re¬ 
pelled  from  the  conduftor,  while  that  next  the  coating  is  at- 
trafted;  touch  the  knob  of  the  bottle,  and  the'ball  will  be  re-i 
pelled  from  the  coating,  and  attrafted  by  the  conduftor,  and 
fo  on,  as  often  as  you  pleafe. 

We  may  conclude  from  hence,  1.  That  the  bottle  is  elec¬ 
trified  with  the  vitreous  power  on  the  infide,  and  the  refinous 
on  the  outfide.  2.  That  when  the  equilibrium  of  thefe 
powers  is  deftroyed  by  leffening  the  quantity  of  one,  the  ex- 
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treme  part  of  the  other  expands  itfelf  into  an  extenfive  atmo- 
fphere  ;  but  the  atmofphere  of  the  leffened  power  is  condenfed, 
as  appears  by  the  cork  balls  falling  clofe  to  the  conduftor  and 
coating.  3.  It  remains  to  be  (hewn,  how  thefe  powers  came 
to  be  thus  iituated  on  the  infide  and  outfide  of  the  bottle,  or 
why  they  do  not  mix  through  the  glafs  where  they  feem  to 
have  the  greateft  tendency  to  unite.  Here  it  will  be  neceffary 
to  confider  the  feparation  of  thefe  powers  between  the  globe 
and  the  culhion;  for  all  the  other  phenomena  are  only  a  confe- 
quence  of  the  feparation  that  takes  place  between  thefe.  Now 
the  cylinder  parts  with  its  refinous  power  to  the  culhion,  in 
exchange  for  the  vitreous ;  the  conduftor  in  like  manner  to 
the  globe,  and  the  infide  of  the  bottle  to  the  conduftor  ;  and 
fo  the  exchange  would  go  on  with  the  next  conducting  fub- 
ftance,  but  that  the  bottle  gives  fome  obrtrufticn  to  the  paf- 
fage  of  the  eleftrical  powers ;  by  which  means  the  vitreous 
power,  which  paffes  through  the  glafs  to  the  conducting  fub- 
ttance  upon  the  outfide  of  the  bottle,  is  carried  off,  together 
with  the  vitreous  power  of  the  coating,  along  the  wire  which 
communicates  with  the  table,  in  exchange  for  an  equal  quan¬ 
tity  of  the  refinous  power  brought  back  by  the  wire  to  the 
coating  of  the  bottle  ;  till  at  length  the  refinous  power  on  the 
outfide  is  able  to  counterbalance  the  vitreous  power  on  the  in¬ 
fide,  and  thus  affords  an  opportunity  for  drawing  off  the  re¬ 
finous  power  on  the  infide  of'the  bottle,  to  the  conduftor  ;  fo 
that  the  bottle  remains  a  partition  between  the  two  powers, 
and  they  cannot  change  place  through  the  peculiarly  con- 
ftrufted  pores  of  the  glafs,  while  their  furfaces  are  fo  power¬ 
fully  oppofed.  For  when  the  junftion  is  made  in  the  open 
air,  or  when  their  furfaces  are  oppofed  in  any  quantity,  it  is 
not  done  without  violence  ;  occafioning  a  loud  noife  and  a  flalh 
of  fire,  while  burfting  through  to  meet  each  other  ;  for  where¬ 
ver  the  different  powers  unite  in  any  quantity,  they  are  con- 
denied  very  much. 

The  caufe  of  the  violent  convulfion  felt  through  the  body 
by  completing  a  circle  with  the  hands,  arifes  only  from  the 
different  powers  palling  in  oppofition  through  the  fame  nerves. 
For  if  one  perfon  touches  the  coating,  and  another  the  top  of 
the  bottle,  the  bottle  will  be  difcharged  without  giving  either 
of  them  the  Ihock.  Now  it  is  very  clear,  that  as  much  fire 
paffed  through  either  of  them,  as  if  each  had  fingly  difcharged 
the  bottle.  But  in  this  cafe  the  fire  is  diffufed  through  all 
parts  of  the  body  ;  and  the  fire  brought  in,  is  drawn  from  all 
parts  of  the  body,  and  confequently  the  nerve  cannot  be  fo 
much  (hocked  as  in  the  former  cafe,  when  all  the  fire  paffes  in 
oppofition  through  the  nerves  of  the  fame  part. 

Sec  r,  XIII.  The  Theory  of  the  Leyden  Phial  illujlrated  by 
Experiments. 

In  the  firft  place,  charge  an  infulated  bottle,  take  it  from 
the  conduftor,  and  let  a  cork  ball  fufpended  by  filk  hang 
againft  the  outfide  of  the  bottle  :  touch  the  outfide  or  coating 
with  your  finger,  the  ball  will  not  be  affefted ;  but  touch  the 
knob  of  the  bottle,  and  the  ball  immediately  flies  off,  ffrongly 
.eleftrified  with  the  refinous  power;  and  thus  you  may  go  on 
for  a  confiderable  time,  altering  the  balance  of  the  powers 
within  and  without-fide  the  bottle,  by  alternately  touching 
the  top  and  the  bottom  of  the  bottle.  The  defenders  of 
Franklin’s  fyftem  will  hardly  fay,  it  is  the  return  of  the  pofi- 
tive  eleftricity  which  cleftrifies  the  ball  negatively.  The  faft 
is,  that  when  you  touch  the  top,  you  take  a  fpark  of  the  vi¬ 
treous  power  from  the  infide,  and  in  exchange  give  as  much 
of  the  refinous  power  thereto.  By  this  means,  the  force  of  the 
vitreous  power  within  the  bottle  is  leffened,  which  leaves  the 
refinous  power  on  the  outfide  in  greater  quantity,  than  the  vi¬ 
treous  within-fidc,  and  confequently  at  liberty  to  exchange 
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with  any  non-eleftric  in  contaft  with  it,  and  thus  the  ball  be¬ 
comes  charged  with  the  refinous  eleftricity. 

If  you  charge  a  bottle  fully,  and  remove  the  wire  from  the 
table,  and  make  the  coating  communicate  with  the  conduftor 
inftead  of  the  knob,  and  then  turn  the  machine,  the  refinous 
power  with  w'hich  the  coating  is  eleftrified  becomes  covered 
with  the  vitreous  power,  and  you  may  take  as  many  fparks 
from  it  as  you  pleafe,  without  making  any  change  in  the 
charge  of  the  bottle  ;  for  when  you  ceafc  turning,  and  remove 
the  communication  with  the  conduftor,  and  touch  the  outfide 
of  the  coating  with  the  finger,  all  figns  of  the  vitreous  power 
difappear  ;  and  when  the  circle  is  completed,  the  bottle  is  dif¬ 
charged  with  as  loud  a  report  as  it  would  have  done  before 
you  applied,  the  conduftor  to  the  coating  ;  for  the  vitreous 
power  within  the  bottle,  being  undiiturbed,  kept  an  equal 
quantity  of  the  refinous  power  firmly  fixed  to  the  outfide  of 
the  Leyden  phial. 

But  this  is  by  no  means  the  cafe  when  you  give  the  vi¬ 
treous  power  from  the  infide  an  opportunity  to  efcape.  Thus, 
when  the  bottle  is  full  charged  as  before,  remove  the  wire  that 
communicates  with  the  table,  and  bring  the  coating  in  con- 
neftion  with  the  conduftor ;  after  a  turn  or  two  of  the  cylin¬ 
der,  take  a  fpark  from  the  ball  of  the  bottle,  and  you  will  find 
that  it  will  fly  to  a  confiderable  diftance,  often  double  the  dis¬ 
tance  you  can  draw  a  fpark  from  the  conduftor  ;  becaufe  the 
vitreous  power,  covering  the  refinous  power  on  the  coating, 
leffens  the  aftion  on  the  vitreous  power  within  the  bottle,  and 
therefore  leaves  that  power  greater  freedom  to  fly  off :  but  as 
you  go  on  taking  fparks,  they  gradually  leffen,  becaufe,  after  a 
few,  the  vitreous  power  in  the  bottle  is  leffened,  and  the  refin¬ 
ous  power  within  increafed  by  the  quantity  received  in  ex¬ 
change  on  every  fpark  ;  and  thus  by  a  few  fparks,  the  bottle 
is  difcharged.  But  if  you  go  on  to  take  more  fparks,  the  bot¬ 
tle  will  be  re-charged  with  the  refinous  power  withinfide,  in¬ 
ftead  of  the  vitreous,  which  before  was  in  poffeffion  of  it. 

If  fifty  turns  of  the  cylinder  will  charge  your  bottle,  turn 
only  twenty-five,  and  then  remove  the  communication  between 
the  coating  and  the  table,  and  as  you  turn  on  (whether  yon 
continue  the  communication  from  the  conduftor  to  the  top  of 
the  bottle,  or  fhift  it  to  the  coating),  you  will  find  the  bottle 
eleftrified  on  both  Tides  with  the  vitreous  power;  remove  the 
bottle  from  the  conduftor,  and  then  difeharge  it  with  an  in¬ 
fulated  difeharger,  and  you  will  find  the  bottle  ftill  eleftrified, 
both  within  and  without,  with  the  vitreous  power ;  but  this 
eleftricity  will  difappear,  if  either  the  ball  or  coating  be 
touched. 

But  in  order  to  illuftrate  further  the  reciprocal  exchange  of 
the  eleftric  powers,  take  an  infulated  bottle  with  a  wire  pro¬ 
ceeding  from  the  bottom,  at  right  angles  to  which  is  a  wire  for 
receiving  a  needle  with  reverfed  points.  Make  the  top  of  the 
bottle  communicate  with  the  conduftor  ;  and,  all  the  time  the 
bottle  is  charging,  the  needle  will  turn  ;  but  when  the  bottle 
is  charged,  the  needle  Hops.  Then  touch  the  top  of  the  bot¬ 
tle  with  your  finger,  or  any  conduftor,  and  the  needle  will' 
turn  till  the  bottle  is  difcharged.  Now  while  the  bottle  is- 
charging,  if  you  touch  the  needle  with  a  piece  of  bog  down, 
or  a  cork  ball,  fufpended  by  filk,  you  will  find  it  eleftrified  by 
the  vitreous  power,  which  flies  off  in  exchange  for  the  refinous 
power  drawn  in  from  the  air  to  the  outfide  of  the  bottle ;  and 
while  the  bottle  is  difeharging,  if  you  apply  the  down  or  ball 
in  the  fame  manner  to  the  needle,  you  will  find  them  eleftrified 
with  the  refinous  power,  which  flies  off  from  the  outfide  of 
the  bottle  in  exchange  for  the  vitreous  power  drawn  in 
through  the  points  from  the  air  ;  while  the  vitreous  power 
from  the  infide  of  the  bottle  makes  the  fame  exchange  for  the 
refinous  power  through  your  finger,  to  make  thefe  different 
powers  equal  to  each  other,  within  and  without  tire  phial. 
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Let  two  coated  bottles  be  put  on  an  eledtric  Hand,  with 
their  coatings  in  contadt  ;  and  while  you  charge  one  from  the 
•condudlcr,  let  a  perfon  on  the  floor  touch  the  top  of  the  other 
bottle  with  his  finger.  You  will  find  the  firlt  bottle  charged 
with  the  vitreous  power  infide,  and  the  fecond  with  the  refin¬ 
ous  power  infide.  Now  the  exchange  here  is  evident ;  for 
-while  the  refinous  power  from  the  infide  of  the  firft  bottle 
changes  place  with  the  vitreous  thrown  in  from  the  condudtor, 
the  vitreous,  from  the  coating,  changes  place  for  fo  much  of 
the  refinous  from,  the  coating  of  the  fecond  bottle  ;  and  the  vi¬ 
treous  in  that  bottle  changes  place  for  fo  much  of  the  refinous 
power  drawn  in  through  the  body  of  the  man. 

Charge  a  Leyden  bottle,  and  fet  it  afide  to  be  in  readinefs  to 
ufeertain  the  ftate  of  another  bottle.  Next  take  the  bottle 
with  the  projecting  wires,  fig.  iO,  pi.  io,  unferewing  the  ball 
from  the  wire  at  the  coating,  and  fufpending  a  pair  of  pith 
balls  therefrom.  This  done,  bring  the  knob  of  the  bottle  to 
the  conductor ;  work  the  machine,  and  the  phial  will  charge 
ffdwly,  and  the  balls  will  repel  each  other ;  while  you  are  turn¬ 
ing  and  the  bottle  charging,  bring  the  knob  of  the  firft  bottle 
towards  the  balls,  and  they  will  be  repelled.  This  plainly 
proves,  that  the  outfide  of  the  bottle  is  electrified  vitreoufiy 
■while  it  is  charging,  that  is,  with  the  fame  eledtricity  as  the 
infide  is  charged  with. 

If  we  discharge  the  bottle  with  the  projecting  wires,  and 
charge  it  again  as  before,  we  (hall  ftill  find,  that  whilft  it 
is  charging,  the  balls  will  fly  from  the  knob  of  the  firft  bottle  ; 
if  we  ceafe  turning,  the  bails  ceafe  to  repel  each  other;  they 
now  touch  each  other,  and  again  recede,  but  with  a  contrary 
electricity,  for  they  are  now  attracted  by  the  knob  of  the  firft 
bottle,  This  {hews  that  the  difference  between  the  two  fides 
cannot  appear,  while  they  are  charging,  or  while  vitreous 
eledtricity  is  forced  through  the  bottle. 

It  is  neceffary  now  to  difeharge  both  bottles,  in  order  to 
try  another  experiment,  to  determine  the  ftate  of  the  outfide 
during  the  charge.  Firft  put  the  ball  on  the  end  of  the  wire 
of  the  bottle  with  the  projecting  wires,  and  bring  the  knob 
thereof  to  the  condudtor,  holding  the  knob  of  the  firft  btfttle 
againft  the  coating  of  that  with  the  projecting  wires ;  by 
working  the  machine,  both  will  be  charged.  As  foon  as  they 
are  pretty  well  charged,  and  while  the  machine  is  working, 
remove  the  firft  bottle  from  the  other  \  after  this  is  removed, 
ceafe  working  the  machine  as  foon  as  poffible.  Now  connect, 
by  a  wire,  the  two  outfide  coatings,  and  bring  the  balls  to  each 
other.  If,  while  the  bottles  were  charging,  the  outfide  of 
that  with  projecting  wires  had  been  refinoufly  eledtrified,  the 
infide  of  the  fecond  would  have  been  fo  alfo ;  and  on  their 
being  thus  brought  together,  both  bottles  would  be  dif- 
charged ;  but  this  is  not  the  cafe,  for  the  infides  of  both  are 
charged  with  the  vitreous  eledtricity,  the  coating  having  ex¬ 
changed  powers  with  the  bottle  charged  thereby.  This  ex¬ 
periment  fhews,  that  to  confider  one  fide  of  a  phial  to  be  po¬ 
sitive,  and  the  other  negative,  at  the  time  they  are  charging,  is 
erroneous,  although  it  has  long  been  a  received  opinion. 

The  decifive  criterion  of  the  refinous  and  vitreous  eledtricity, 
as  determined  by  the  light  on  metallic  points,  gives  full  evi¬ 
dence  in  favour  of  Eeles’s  theory,  while  it  is  diredtly  oppofed 
to  that  of  Franklin.  For  you  will  here  find,  that  during  the 
time  that  the  bottle  is  charging,  the  outfide  exhibits  the  fign 
of  vitreous  eledtricity.  To  prove  this,  place  a  pointed  wire  at 
the  end  of  the  condudtor,  and  place  the  apparatus,  with  the 
Aiding  wires,  fig.  1 1,  plate  io,  on  one  of  the  infulated 
Hands,  firft  removing  the  bottle  from  it.  Then  unferew  the 
balls  from  the  projecting  wires  of  the  remaining  infulated  bot¬ 
tle,  and  alfo  from  the  Aiding  wire,  which  leaves  the  points, 
that  were  under  the  bottle,  expofed  and  ready  for  the  experi¬ 
ment. 


Having  thus  prepared  matters,  place  the  infulated  bottle, 
fo  that  the  point,  from  the  infide,  may  be  about  half  an  inch 
diftant  from  that  in  the  conductor  ;  and  let  one  of  the  points 
of  the  Aiding  wire  be  at  the  fame  diftance  from,  _and  oppo¬ 
site  to,  the  point  projecting  from  the  outfide  of  the  infulated 
bottle.  Now  turn  the  machine,  and  as  foon  as  the  charge  be¬ 
gins,  the  figns  of  the  eledtricities  are  vifible,  illuminating  the 
points  of  the  interrupted  circuit.  The  point  on  the  prime 
condufto?  gives  the  brufli  or  fign  of  vitreous  eledtricity  ;  the 
fign  on  the  point  oppofed  to  it  on  the  knob  of  the  bottle  is 
refinous.  The  light  from  the  wire,  that  projedls  from  the 
coating  of  the  bottle,  is  the  brufh  or  vitreous  ramified  light  ; 
but  that  of  the  point  oppofed  thereto  is  the  ftar,  or  fign  of 
refinous  eledtricity,  as  they  ought  to  be  according  to  Mr. 
Eeles’s  theory  ;  not  “  contrary  to  the  kind  or  fource  of  elec¬ 
tricity  from  whence  they  proceed,”  which  is  the  cafe,  on  the 
principles  of  Dr.  Franklin’s  theory.  See  Read’s  Summary 
View  of  Spontaneous  Electricity,  p.  8i  and  82. 

Sect.  XIV.  Experiments  relative  to  the  Difeharge  of  the 

Eeyden  far. 

0F  thefe  experiments,  which  are  calculated  to  {hew  that  the 
two  electricities  rufti  into  union  from  oppofite  directions,  the 
three  firft  were  made  by  Mr.  Atwood  of  Cambridge,  and  are 
deferibed  by  him  in  his  Analyfis  of  a  Courfe  of  Ledtures.  He 
charged  the  furfaces  of  an  eledtric  infulated  plate  Aightly,  and 
difeharged  it  through  an  interraped  circuit  (formed  of  nee¬ 
dles  placed  in  a  groove  of  wax,  the  diftance  between  each 
needle  was  very  fmall) ;  the  two  powers  were  vifible,  on  the  dif¬ 
eharge  illuminating  the  points  of  the  interrupted  circuit,  each 
power  extending  further  from  the  furface  contiguous  thereto, 
in  proportion  to  the  ftrength  of  the  charge ;  but  when  this 
was  fufficiently  ftrong  to  make  the  illuminations  proceeding 
from  each  fide  meet,  there  was  an  explolion  of  the  whole 
charge.  Twelve  feet  was  the  length  of  the  interrupted  circuit 
made  by  this  gentleman. 

A  cylindrical  plate  of  air  was  charged  under  the  receiver  of 
an  air-pump  ;  and  it  was  found,  that  the  more  the  air  was  ex- 
haufted  from  between  the  furfaces,  the  more  readily  and  eafily 
the  powers  came  into  union. 

Mr.  Atwood  made  an  exhaufted  receiver  part  of  the  elec¬ 
tric  circuit;  and  on  ufing  fuch  charges  as  were  not  fufficient  ta 
form  an  explofion,  he  found  the  eledtric  light  proceeding  in 
oppofite  directions  from  the  parts  communicating  with  the  vi¬ 
treous  and  refinous  furfaces. 

Suppofing  a  Leyden  bottle  is  charged  but  Aightly,  if  you 
touch  the  coating  with  a  finger  of  one  hand,  and  at  the  fame 
time  bring  a  finger  of  the  other  to  the  knob  of  the  jar,  you 
will  receive  a  fmart  blow  upon  the  tip  of  each  finger,  but  the 
fenfation  reaches  no  higher.  Charge  the  jar  a  degree  higher, 
and  you  will  feel  a  ftronger  blow,  reaching  to  the  wrifts,  but 
no  further.  When  it  is  charged  fomewhat  higher,  a  fevere 
blow  will  be  received,  but  which  will  not  reach  beyond  the  el¬ 
bows.  Laftly,  when  the  jar  is  ftrongly  charged,  the  {hock 
will  be  perceived  at  the  wrifts  and  elbows ;  but  the  principal 
blow  is  felt  at  the  breaft,  as  if  a  blow  from  each  fide  met 
there.  This  plain  and  Ample  experiment  of  Mr.  Symmers  ob- 
vioufiy  fuggefts  the  exiftence  of  two  currents  proceeding  in 
contrary  directions,  accords  with  thofe  of  Atwood  and  Vplta, 
and  is  in  diredt  contradiction  to  the  Franklinian  dodtrinc, 
“  that  the  fame  quantity  of  eledtric  matter,  which  is  thrown 
upon  one  of  the  furfaces  of  glafs  in  charging,  is  driven  from 
the  other,  and  that  in  the  difeharge  this  accumulated  quantity 
is  reftored  to  the  deficient  furface.” 

When  we  charge  a  jar  very  hlghlv,  the  electricities  will 
often,  in  their  endeavours  to  unite,  force  a  hole  through  the 
jar,  and  pufti  out  the  coating  on  both  fides,  fometimes  melting 
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$t;  the  burr  of  tinfoil  pvotruded  from  the  middle  of  the  glafs 
ftrongly  indicates,  that  the  two  electricities  meet  at  the  middle 
of  the  fub  fiance  of  the  glafs. 

It  is  afierted  by  Mr.  Read,  that  when  the  charge  for  melt¬ 
ing  of  fine  wire  is  of  a  proper  intensity  to  melt  it  into  fine 
globules,  he  has  obferved  the  wire  to  be  of  a  paler  red  heat  in 
the  middle  than  at  the  extremities,  and  the  melting  to  begin 
at  the  middle;  leaving  a  portion  unmelted  at  each  end.  At 
other  times  (though  lefs  frequent)  the  wire  was  obferved  to  be 
of  a  more  glowing  heat  in  two  parts,  and  thefe  were  generally 
near  the  middle.  Thefe  effeCts  clearly  {hew,  thatrbe  vitreous 
and  refinous  electricities  of  the  charged  jar  met  in  great  force 
near  the  middle  of  the  wire,  which  is  direCUy  contrary  to  the 
leading  notions  of  the  Franklinians. 

This  eager  difpofitton  in  the  divided  fluids  to  unite,  is  often 
perceived  in  a  full  charged  Leyden  bottle, 'at  the  upper  edge  of 
the  outfide  coaling,  and  at  the  edge  of  the  cork  on  the  neck 
of  the  bottle  ;  rays  of  light  darting  from  each,  and  foliciting, 
as  it  were,  an  union,  and  fometimes  performing  an  aCtual  ex- 
plofion. 

Sect.  XV.  The  foregoing  Principles  Confirmed  ly  the  Phe¬ 
nomena  of  the  EleCIric  Spark. 

The  colours  of  the  electric  fpark  appear  to  differ  accord¬ 
ing  to  its  denfity.  When  it  is  rpre,  it  appears  of  a  blueifh  co¬ 
lour  ;  when  more  denfe,  it  is  purple  ;  when  highly  condenfed, 
it  is  clear  and  white,  like  the  folar  light.  An  eleCtric  fpark 
often  appears  diluted  at  its  middle  part,  and  of  a  red  or  violet 
colour,  while  the  ends  are  vivid  and  white :  this  appearance 
cannot  be  accounted  for  by  the  theory  of  a  Angle  fluid  moving 
in  one  direction,  but  is  a  proof  of  two  currents  moving  in  op- 
pofite  directions ;  the  eleCtric  figns  growing  weaker  where  the 
two  powers  unite.  Mr.  Read  has  well  obferved,  that  the 
place  of  re-union  is  much  lefs  luminous,  and  in  fome  cafes 
quite  dark  ;  and  that  this  is  the  natural  effeCt  of  the  union  of 
the  two  electricities  :  at  that  point  the  diltinClions  of  vitre¬ 
ous  and  refinous  ceafe,  and  there  the  ele&ric  light  vauifhcs. 
Thefe  appearances  are  belt  obferved,  by  viewing  in  the  dark  a 
Itrong  eleCtric  fpark  paffing  between  two  bodies  electrified  in 
contrary  ways. 

Notwithftanding  the  appearances  of  the  eleCtric  light  on  ^a 
point  and  ball,  as  well  as  of  the  eleCtric  fpark,  are  fubjeCt  to 
many  variations,  yet  are  there  certain  figns  generally  peculiar 
to  each  kind  of  eleCtricity.  For  inftance,  if  the  refinous  part 
of  a  fpark  be  fmall,  or  w  hat  has  been  ufually  termed  the  lumi¬ 
nous  globule,  then  the  middle  part  is  generally  of  a  purplifh 
colour.  When  ramified  rays  ifiue  from  the  vitreous  part,  then 
the  refinous  is  more  extended,  ftretching  out  towards  the 
vitreous.  When  the  vitreous  and  refinous  electricities  ftnke 
into  each  other  in  denfe  light,  in  various  parts  of  the  interme¬ 
diate  fpace,  then  their  exaCt  place  of  union  is  generally  ob- 
fervable  by  a  dark  fpot.  Mr.  Read,  with  propriety,  conliders 
the  lofs  of  light  in  any  part  of  an  eleCtric  fpark,  whether  total 
or  partial,  as  the  immediate  effeCt,  andconllant  fign  of  the  re¬ 
union  of  the  two  vitreous  and  refinous  eleClricities. 

He  further  obferves,  that  whether  the  refinous  light  aflume 
the  figure  of  an  oblong  flame,  or  of  a  luminous  globule,  in 
either  cafe  the  vitreous  light  is  feen  to  approach,  and  unite  with 
it  in  all  poflible  directions.  The  effeCt  of  a  vitreous  furface 
appears  to  extend  farther  than  the  effeCt  of  a  refinous  one. 

Sect.  XVI.  Of  the  appearances  of  the  EleCtric  Light  in  Vacuo. 

Notwithstanding  we  have  already  pointed  out  fome  ex¬ 
periments  in  vacuo,  that  illuftrate  this  point,  yet  thofe  of 
Mr.  Read  are  fo  decifive,  that  not  to  mention  them  here 
would  be  unpardonable.  In  conducting  them  a  glafs  tube  was 
ufed,  5  feet  7  inches  long,  furnifhed  at  each  end  with  brafs 
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caps,  one  of  the  caps  fitted  to  the  plate  of  the  air-pUmp ; 
from  each  cap  a  brafs  wire,  on  which  w'as  a  brafs  ball,  pro¬ 
jected  within  the  tube  :  when  this  tube  is  fufficicntly  rarefied, 
the  charge  of  a  Leydtn  phial  will  readily  pafs  through  the  ra¬ 
refied  air. 

The  Leyden  jar,  in  thefe  experiments,  muft  only  have  a  flight 
charge  ;  for,  if  the  charge  be  ftrong  enough  to  force  the  whole 
contents  fwiftly  through  the  rarefied  air,  the  motion  of  the 
fluid  will  be  too  rapid,  and  the  light  too  refplendent  to  permit 
an  exaCt  obfervation  of  the  appearances. 

The  difeharge  being  made  in  the  dark,  you  will  perceive, 
the  moment  the  circuit  is  formed  for  that  purpofy,  a  light 
within  the  tube,  but  chiefly  at  each  end.  Thefe  lights  are  of 
the  contrary  kinds  of  eleCtricity,  and  accord  with  the  fide  of 
the  bottle  to  which  they  are  connected.  You  may  fometimes 
perceive  the  two  lights  to  have  a  manifeft  tendency  to  meet 
near  the  middle  of  the  refilling  medium.  Mr.  Read  has  ob¬ 
ferved  the  light  within  the  tube  to  be  confiderably  diminifhed  in 
fplendour,  where  the  two  powers  unite  :  and  fo  it  ought  to  be ; 
for  when  the  two  eleClricities  unite,  and  regain  their  natural 
{late,  they  lofe  their  light  ;  for  it  is  only  in  a  divided  ftate  that 
the  cleCtrical  matter  is  luminous.  The  fame  appearances  are 
produced  in  the  tube  by  the  fimple  fpark  ;  that  is,  the  con¬ 
trary  eleClricities  are  difeovered  at  each  extremity. 

As  a  decifive  experiment,  Mr.  Read  fufpended  hisexhaulled 
tube  in  an  horizontal  direction,  by  filk  lines  from  the  ceiling. 
It  is  more  Convenient,  however,  to  infulate  the  glafs  tube,  or 
luminous  conduClor,  by  means  of  glafs  pillars,  as  at  fig.  ij. 
plate  10.  One  end  of  the  tube  was  placed  fo  as  to  receive  an 
eleCtric  fpark  from  the  conduClor  of  his  machine,  at  half  an 
inch  from  the  other  end ;  there  was  a  metallic  communication 
with  the  floor. 

When  the  machine  was  worked,  the  tube  became  filled  with 
eleClric  light,  and  it  continued  fo  long  as  the  adion  of  the 
machine  continued.  Mr.  Read  obferves,  that  the  inftant  the 
fupply  ceafes,  the  light  divides  near  the  middle  of  the  tube, 
and  flies  back  to  the  ends;  fully  evincing  the  truth  of  Mr. 
Eeles’s  theory*  by  {hewing  that  the  light  within  the  tube  is 
not  all  of  one  kind  of  eleCtricity  :  the  tube  includes  both  elec¬ 
tricities  in  one  appearance  of  light :  the  moment  the  aCtion  of 
the  machine  is  difeontinued,  the  afflux  and  efilux  ceafe,  and 
each  eleCtricity  returns  to  its  own  fituadon,  where  the  repara¬ 
tion  firlt  took  place. 

Indeed,  with  a  view  of  afeertaining  beyond  difpute,  that 
the  light  within  this  kind  bf  exhaufted  tube  confided  of  vitre¬ 
ous  and  refinous  light,  he  made  the  following  experiment; 
The  glafs  tube  was  fufpended  as  before,  and  two  Leyden 
phials  in  an  horizontal  poiition,  hut  lying  on  glafs  flar.ds, 
were  placed  one  at  each  end  of  the  tube,  with  their  metallic 
knobs  nearly  in  cohtaCt  with  the  metallic  caps  of  the  glafs 
tube.  In  this  difpofition  of  the  apparatus,  the'eoating  of  one 
bottle  is  to  receive  a  fpark  from  the  prime  conductor,  and  the 
coating  of  the  other  a  fpark  from  the  metallic  communication 
with  the  floor. 

When  the  cylinder  was  in  motion,  {parks  were  perceived  to 
pafs  in  the  four  intervals  of  air,  and  at  the  fame  time  a  lumi¬ 
nous  appearance  within  the  glafs  tube.  On  removing  the  bot¬ 
tles,  and  examining  their  charges,  they  were  found  to  correfpond 
with  the  lights  within  the  tube,  to  which  they  were  oppofed. 
One  bottle  was  vitreoufly  eleClrilied,  and  the  other  refinoufly. 
It  is  clearly  fltown  by  thefe  experiments,  that  there  is  at  the 
fame  time  one  power  aCting  from  within,  towards  the  outfide 
of  a  charged  Leyden  phial,  and  another  power  aCting  from  the 
outfide  towards  the  infide  of  the  phial ;  and  thefe  concur  witl; 
other  experiments  in  {hewing,  that  eleCtricity  confifts  of  two 
diflinCt  pofitive  powers  aCting  towards  each  other  and  in  oppo. 
fite  directions.  Thole  who  arc  difpofed  to  make  the  trial 
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do  it  by  means  of  a  coated  fiafk  from  which  the  air  has  been 
exhaufted :  fee  fig.  14. 

The  properties  of  the  Leyden  phial-may  be  illuftrat-ed  in  a 
variety  of  entertaining  ways,  with  which  every  eledlrician  is 
acquainted.  We  will  therefore  prolong  this  feftion  no  farther 
than  to  notice  two  ;  one  of  them,  the  fpotted  bottle,  fo 
called,  becaufe  it  is  only  coated  with  fmall  pieces  of  tinfoil, 
placed  at  a  little  difiance  from  each  other.  See  fig.  18.  in  the 
plate.  Charge  this  bottle  in  the  ufual  manner,  and  you  twill 
fee  firong  fparks  of  eleftricity  fly  from  one  fpot  of  tinfoil  to 
the  other,  making  the  paffage  of  the  fluid  on  the  outfide  very 
vfible.  Difcharge  this  bottle,  by  bringing  a  pointed  wire  gra¬ 
dually  near  the  knob,  and  the  uncoated  part  of  the  glafs  be¬ 
tween  the  fpots  will  be  pleafingly  illuminated,  and  the  noife 
will  refemble  that  of  fmall  fired  crackers.  If  the  jar  is  dif- 
charged  fuddenly,  the  outfide  furface  appears  illuminated. 
To  produce  thefe  appearances,  the  glafs  rauft  be  very  free 
from  moifture.  If  a  phial  uncoated  on  the  outfide  be  held  in 
the  hand,  and  its  knob  prefented  towards  an  eledtrified  conduc¬ 
tor  ;  the  fire,  while  it  is  charging,  will  pafs  from  the  outfide 
to  the  hand,  in  a  pleafing  manner  ;  on  the  difcharge,  beautiful 
ramifications  will  be  feen  upon  the  uncoated  part  of  the  bottle. 

This  fubjedl  may  be  ftill  farther  purfued  by  fufpending  two 
lets  of  bells  from  a  Leyden  bottle  ;  one  fet  connected  with  the 
infide,  the  other  with  the  outfide,  as  reprefentedby  fig.  16.  Hook, 
up  the  chain  from  the  bells  communicating  with  the  infide, 
that  they  may  have  no  connexion  with  the  table  ;  charge  the 
bottle  in  the  ufual  manner ;  during  the  charge,  the  fet  fuf¬ 
pended  from  the  outfide  will  continue  to  ring.  After  the  bottle 
is  charged,  unhook  the  wire  of  the  bells  fufpended  from  the 
infide.  Touch  now  the  wire  A,  and  the  bells  will  ceafe  ring¬ 
ing,  but  the  other  fet  will  begin  to  aft ;  take  the  finger  from 
A,  and  apply  it  to  B,  and  the  bells  at  B  will  be  quiet,  while 
thofe  at  A  will  be  fet  in  motion,  and  fo  on  alternately,  till  the 
bottle  is  difeharged  of  the  eledlrical  fluid. 

Sect.  XVII.  Of  the  EleRrical  Battery. 

There  is  nothing  fo  formidable  among!!  an  eleftrical  appa¬ 
ratus  as  the  eledtrical  battery,  which  conlifts  of  a  number  of 
Ley-den  jars  connected  together  in  a  box.  The  bottom  of  the 
box  is  covered  with  tinfoil :  from  thefe  a  hook  projedls  on  the 
outfide  of  the  box,  by  which  any  fubftance  may  be  connedted 
with  the  outfide  of  the  jars  ;  their  infides  are  all  connedted  by 
wire  or  fome  metallic  communication.  By  means  of  this,  y-ou 
may  perform  a  great  number  of  very  furprifing  and  interefting 
experiments  ;  and  though,  if  very  large,  it  be  a  formidable 
appendage  to  an  eledtrieal  machine,  and  ought  alway-s  to  be 
ufed  with  caution,  yet  it  cannot  be  faid  that  the  apparatus  of 
an  electrician  is  complete  without  it.  Its  effects  in  rending 
various  bodies,  in  firing  gunpowder,  in  melting  wires,  and  in 
imitating  all  the  effedts  of  lightning,  are  highly  curious  and, 
interefting. 

It  mult  be  confeffed,  there  is  much  caution  neceffary  in 
the  ufe  and  management  of  a  battery,  and  you  ftiould  be  care¬ 
ful  never  to  make  part  of  the  circuit,  as  well  as  to  prevent 
thofe  that  are  feeing  the  experiments  touching  the  battery-,  or 
approaching  too  near  to  any  part  of  the  apparatus.  The  qua¬ 
drant  electrometer  fhould  be  always  ufed  with  it  ;  it  is  belt  to 
place  it  upon  the  ball,  which  unites  the  internal  wires,  but  it 
fhould  always  be  elevated  two  or  three  feet  above  the  ball.  A 
battery  cannot  be  charged  fo  high  in  proportion  as  a  Angle 
jar  ;  the  quadrant  eledtrometer,  therefore,  never  rifes  fo  high 
&3  90  degrees,  feldom  higher  than  to  60  or  Jo  degrees,  more 
or  lefs,  in  proportion  to  the  fize  of  the  battery,  and  the  force 
with  which  the  machine  adts. 

A  very  curious  experiment  on  the  perforation  of  paper  by 
tk  eledtrical  fluid,  which  alfo  proves  with  great  dearnefs 


the  exiftence  and  adtion  of  the  two  eledtric  powers,  has  beea 
made  by  Mr.  Atwood,  who  fufpended  a  quire  of  paper  by  a 
line,  in  the  manner  of  a  pendulum,  from  a  convenient  altitude, 
fo  that  its  plain  might  be  vertical.  The  largeft  charge  from  a 
battery  was  then  paffed' through  it,  while  quiefeent  in  an  hori¬ 
zontal  diredtion  perpendicular  to  the  plane,  the  rods  of  com¬ 
munication  not  touching  the  paper  :  the  phenomena  were,  firft, 
the  aperture  in  the  leaves,  being  protruded  both  ways  from 
the  middle :  fecond,  not  the  fmalleft  motion  was  communi¬ 
cated  to  the  paper  from  the  force  w-ith  which  the  battery  wa# 
difeharged. 

In  this  experiment,  the  thickeft  and  flrongeft  paper  was 
made  ufe  of,  and  the  height  from  which  it  was  fufpended  was 
fixteen  feet.  It  is  an  extraordinary  appearance  on  the  hypo* 
thefis  of  a  Angle  eledtric  fluid,  that  a  force  fufficient  to  pene¬ 
trate  a  folid  fubftance  of  great  tenacity  and  cohefive  force* 
Ihould  not  communicate  the  fmalleft  motion  to  the  paper, 
when  a  breath  of  air  would  caufe  fome  fenfible  vibration  in  it. 
But  the  other  phenomenon,  i.  e.  the  oppofite  diredtion  in 
which  the  leaves  are  protruded,  tends  very  much  to  ftrengthen 
the  opinion  of  two  oppofite  currents ;  indeed,  when  the  two 
fadls  are  taken  together,  it  is  fcarcely  pofiible  to  reconcile  the 
hypothefis  of  a  Angle  power  with  the  appearances  exhibited. 

We  are  informed  by  Mr.  Symmer,  that  he'placed  in  the  mid¬ 
dle  of  a  paper  book,  of  the  thicknefs  of  a  quire,  a  flip  of 
tinfoil :  in  another  of  the  fame  thicknefs  he  put  two  flips  of 
tinfoil,  including  the  two  middle  leaves  between  them  ;  and 
upon  palling  the  eledtric  ftroke  through  them,  he  found  the 
following  effedts.  In  the  firft,  the  leaves  on  the  fide  of  the 
foil  were  pierced,  while  the  foil  itfelf  remained  unpierced  ;  but 
at  the  fame  time  he  could  perceive  that  an  impreffion  had' 
been  made  on  each  of  its  furfaces,  at  a  fmall  diftance  from 
each  other  :  fuch  impreffions  were  ftill  more  vifible  on  the  pa¬ 
per,  and  might  be  traced  as  pointing  different  ways.  In  the 
fecond,  all  the  leaves  of  the  book  were  pierced,  excepting  the 
two  holes  that  were  between  the  flips  of  foil ;  and  in  thefe 
two,  inftead  of  holes,  the  two  impreffions  in  contrary  direc¬ 
tions  were  extremely  evident. 

If  a  quire  of  paper,  without  having  any  thing  between  the 
leaves,  be  pierced  by  the  eledtrical  ftroke,  the  two  powers  will 
keep  in  the  fame  track,  and  make  but  one  hole  in  their  paffage 
through  the  paper  ;  not  but  that  the  power  from  above,  or  that 
from  below,  fometimes  darts  into  the  paper  at  two  or  more 
different  points,  making  fo  many  holes;  but  thefe  generally 
unite  before  they  go  through  the  paper.  They  feem  to  pafs 
each  other  about  the  middle  of  the  quire,  for  there  the  edge* 
are  moft  vifibly  bent  different  ways;  whereas,  on  the  leaves 
near  the  outfide,  the  holes  very  often  carry  more  the  appear¬ 
ance  of  a  power  iffuing  out,  than  of  one  darting  into  the 
quire. 

If  any  thin  leaf  of  metal,  fuch  as  gold  leaf,  or  tinfoil,  be 
put  between  the  leaves  of  the  paper,  and  the  whole  is  ftruck  ; 
the  counteradting  powers  deviate  from  the  diredt  track,  and 
make  their  way  in  different  lines  to  the  metallic  body,  and 
ftrike  it  in  two  different  points  diftant  from  one  another  about 
i  of  an  inch,  more  or  lefs  ;  the  diftance  appearing  to  be  ge¬ 
nerally  lefs  when  the  power  is  greateft  ;,  and  whether  they 
pierce,  or  only  make  impreffions  upon  it,  they  leave  evident 
marks  of  motion  from  two  different  parts,  and  in  a  diredtion 
contrary  to  each  other.  When  two  flips  of  tinfoil  are  p»t 
into  the  middle  of  a  quire  of  paper,  including  two  or  more 
leaves  between  them,  if  the  eledtricity  be  but  weak,  the  coun- 
teradting  powers  only  ftrike  againft  the  flips,  but  leave  an  im¬ 
preffion  :  if  the  {hock  be  ftronger,  one  of  the  flips  is  pierced, 
but  feldom  both  ;  and  it  appeared  in  general  to  Mr.  Symmer, 
that  the  power  which  iffued  from  the  outfide  adted  with 
greater  force  than  that  which  paffed  from  the  infide. 
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‘ To  reduce  thick  pieces  of  glafs  to  powder.  Place  a  thick 
piece  of  glafs  on  the  ivory  plate  of  the  univerfal  difcharger, 
fig.  15.  plate  to.  and  a  thick  piece  of  ivory  on  the  glafs,  on 
which  a  weight  from  one  to  feven  pounds  is  to  be  placed ; 
take  off  the  balls  a,  b,  bring  the  points  of  the  wires  againft 
the  edge  of  the  glafs,  and  pafs  the  difcharge  through  the 
wires,  ,by  connecting  one  of  the  wires  with  the  hook  of  the 
battery,  and  forming  a  communication,  when  the  battery  is 
charged,  from  the  other  wire  to  the  ball.  By  this  operation 
the  glafs  will  be  broken,  and  fome  part  of  it  fhivered  to  an 
impalpable  powder.  When  the  piece  of  glafs  is  ftrong  enough 
to  refill  the  fhock,  the  glafs  is  often  marked  by  the  explofion 
with  the  moil,  lively  and  beautiful  colours  that  can  be  ima¬ 
gined. 

Fix  fome  very  dry  white  wood  between  the  balls  of  the  uni¬ 
verfal  difcharger,  the  fibres  of  the  wood  running  in  the  fame 
direction  with  the  wires  :  then  pafs  the  fhock  through  them, 
and  the  wood  will  be  torn  to  pieces;  or  run  the  points  into 
the  wood,  and  then  pafs  the  fnock,  which  will  anf>rer*as  well. 

In  attempting  to  melt  wires  by  the  ele&rical  fluid,  yoii 
ought  to  have  a  battery  containing  at  leaft  30  fquare  feet  of 
coated  furface  ;  you  may  then  conneCI  the  outfide  coating  with 
a  wire  of  about  -j^th  of  an  inch  in  diameter,  and  from  12  to 
24  inches  in  length  ;  fallen  the  other  end  of  the  wire  to  one 
of  the  balls  of  the  difcharging  rod.  On  making  the  difcharge, 
the  wire  will  become  red-hot,  then  melt,  and  fall  upon  the  floor 
or  table  in  glowing  globules.  Sometimes  the  fparks  are  thrown 
to  a  confiderable  diflance  :  if  the  force  of  the  battery  be  very 
great,  they  will  be  entirely  difperfed  by  the  explofion.  To 
thofe  who  are  defirous  of  carrying  to  a  greater  extent  the  ex¬ 
periments  with  an  eleCtrical  battery,  we  would  recommend  the 
peruial  of  Adams’s  Effay  on  EleCtricity. 

Sect.  XVIII.  Of  Lightning. 

No  tranfition  can  be  more  natural  than  to  pafs  from  the 
eleCtrical  battery  to  the  fubjeCt  of  lightning  itfelf :  for  the  for¬ 
mer  feems  to  be  more  than  an  imitation  ;  it  is  nature  invefted 
with  her  own  attire.  The  light  and  found  accompanying 
thefe  phenomena,  when  exhibited  on  the  great  fcale  of  nature, 
are  indeed  fo  awfully  fublime,  that  we  can  fcarcely  blame  the 
veaknefs  of  thofe,  who,  in  ages  lefs  informed,  fuppofed  it  to 
be  the  immediate  minilter  of  vengeance  from  an  angry  Deity. 
They  are  now  more  rationally  cOnfidered,  as  the  means  of 
reftoring  a  neceffary  equilibrium  5  and  no  doubt  anfwer  very 
important  purpofes  in  the  economy  of  nature. 

When  it  happens  that  lightning  is  accompanied  with  thun¬ 
der,  it  is  well  defined,  and  has  generally  a  zig-zag  form  ; 
fofnetimes  it  only  makes  one  angle  like  the  letter  V,  fometimes 
it  appears  like  the  arch  of  a  circle.  But  the  moft  formidable 
and  deftruCtive  form  which  lightning  is  ever  known  to  affume, 
is  that  of  balls  of  fire.  The  motion  of  thefe  is  very  often 
perceptible  to  the  eye  ;  but  wherever  they  fall,  much  mifehief 
is  the  refult  of  their  explofion.  The  next  to  this,  in  its  de¬ 
ftruCtive  effcCts,  is  the  zig-zag  kind;  for  that  fpecies,  whofe 
flalhes  are  indiftinCt,  and  whofe  form  cannot  eafily  be  obferved, 
is  feldom  known  to  do  much  hurt.  The  colour  of  lightning 
is  alfo  an  indication  of  its  power  to  do  mifehief,  the  paleft 
and  brigheft  flalhes  being  moft  deftruCtive  in  their  effeCts. 

The  zig-zag  kind  of.  lightning,  when  near,  is  remarkable 
for  a  kind  of  omniprefent  property.  If  two  perfons  are  {land¬ 
ing  in  a  room,  looking  different  ways,  and  a  loud  clap  of 
thunder  happens,  accompanied  with  the  zig-zag  lightning, 
they  will  both  diftinCtly  fee  the  flalh,  not  only  by  that  indif¬ 
tinCt  kind  of  illumination  of  the  atmofphere,  which  is  occa- 
fioned  by  fire  of  any  kind,  but  the  very  form  of  the  lightning 
itfelf,  and  every  angle  it  makes  in  its  courfe  will  be  as  diftinCtly 
perceptible,  as  though  they  had  looked  direCtly  at  the  cloud 
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from  whence  it  proceeded.  If  a  perfoii  happened  at  that  time 
to  be  reading,  he  would  diftinCtly  fee  the  form  of  the  light¬ 
ning  between  himfelf  and  the  book. 

Lightning  ufually  confines  its  effects  to  a  fmall  fpace  ;  feldom 
refembling  thofe  phenomena  which  accompany  explofions  of 
gunpowder,  or  of  inflammable  air  in  mines.  InftaUces,  how¬ 
ever,  have  occurred  ;  and  the  following  is  peihaos  one  of  the 
moft  remarkable  :  “  AugUft  2,  1763,  about  fix  in  the  evening, 
there  arofe  at  Anderlight,  about  a  league  from  Bruffels,  aeon- 
fiiCt  of  feveral  winds  borne  upon  a  thick  fog.  This  conflict 
lafted  four  or  five  minutes,  and  was  attended  with  a  frightful 
hilling  noife,  which  could  be  compared  to  nothing  but  the 
yellings  of  an  infinite  number  of  wild  beads.  The  cloud  thea 
opening,  difeovered  a  kind  of  very  bright  lightning,  and  in  an 
inftant  the  roofs  of  one  fide  of  the  houfes  were  carried  off  and 
difperfed  at  "  diflance  5  above  1000  large  trees  were  broke  off, 
fome  near  the  ground,  others  near  the  top,  fome  torn  up  by 
the  roots ;  and  many  both  of  the  branches  and  tops  carried  to 
the  diflance  of  60,  100  or  120  paces.”  Whole  coppices  were 
laid  down)  as  corn  is  by  ordieary  winds  ;  and  the  glafs  of  the 
windows,  fituated  near  the  fpot,  was  fhivered  to  atoms. 

It  is  not  unufual  for  thunder-ftorms  to  produce  moll  violent 
whirlwinds,  fuch  as  are  by  fome  philofophers  attributed  to 
eleCtricity  5  nay,  even  to  occafion  an  agitation  of  the  waters 
of  the  ocean  itfelf:  and  all  this  too  after  the  thunder  and 
lightning  has  ceafed.  Of  this  the  following  inftances  hap¬ 
pened  at  Great  Malvern,  October  16,  1761:  At  a  quarter 
pall  four  in  the  afternoon,  the  people  were  furprifed  with  a- 
moft  Ihocking  and  difmal  noife ;  1 00  forges,  all  at  work  at 
once,  could  fcarce  equal  it.  Upon  the  fide  of  the  hill,  abbut 
400  yards  to  the  foiith-weft,  there  appeared  a  prodigious 
fmoke,  attended  with  the  fame  violent  noife,  as  if  a  volcano 
had  feurft  out  of  the  hill ;  it  foon  defeended,  and  paffed  on 
within  about  190  yards  of  the  fouth  end  of  the  houfe  ;  it 
feemedto  rife  again  in  the  meadow  juft  below  it,  and  continued 
its  progrefs  to  the  eaft,  rifing  in  the  fame  manner  for  four 
different  times,  attended  with  the  fame  difmal  noife  as  at 
firft  ;  the  air  being  filled  with  a  naufeous  and  fulphureous 
fmell.  It  gradually  decreafed  till  it  was  quite  extinguilhed  in  a 
turnip  field,  about  a  quarter  of  a  mile  below  the  houfe  ;  the 
turnip  leaves,  with  leaves  of  trees,  dirt,  Hicks,  &c.  filled  the 
air,  and  flew  higher  than  any  of  the  hills.  The  thunder 
ceafed  before  this  happened,  and  the  air  foon  afterwards  be¬ 
came  calm  and  ferene.” 

What  eleCtricity  is  in  our  hands,  fuch  is  lightning  in  the 
hands  of  nature.  The  wonders  that  philofophers  exhibit  at 
pleafure  are  little  imitations  of  thofe  great  effeCts  which  afto- 
nilh  and  alarm  Us ;  neverthelefs,  they  feem  to  depend  on  the 
fame  mechanifm.  The  fame  properties,  the  zig-zag  fparks, 
their  fimilar  aCtion  on  conducing  fubftances,  the  power  of 
rending,  inflaming,  and  difperfing  in  every  direction  the  fub¬ 
ftances  on  which  lightning  a£ls  with  power,  the  giving  polarity 
to  ferruginous  matter,  See  all  concur  to  Ihew  their  identity. 
But  independent  of  thefe  fimilarities,  the  tiling  is  proved  by 
the  plaineft  and  cleared  evidence ;  when  the  atmofphere  i* 
charged  with  thunder  clouds,  we  can  by  an  eleCtrical  kitedraw 
from  it  the  matter  of  lightning,  and  with  this  matter  perform 
every  electrical  experiment  with  which  we  are  acquainted. 

It  has  already  been  Ihown,  that  the  eleCtric  powers  never  be- 
come  fenfible  to  us,  except  when  they  are  feparated,  and  then 
chiefly  in  their  paffage  from  one  body  to  another  in  oppofite 
directions ;  and  that  an  equal  quantity  of  a  different  power 
mull  be  conducted  from  the  earth  to  the  cloud  to  produce 
lightning.  For  this  purpofe,  there  mud  in  like  manner  be  the 
fame  reciprocal  exchange  of  powers  between  two  clouds. 
Thefe,  when  highly  cleCtrified  with  the  different  powers* 
coming  near  together,  approach  with  an  incteafmg  force  till 
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they  flafh  in  exchanging  their  powers.  But  as  clouds  are  formed 
of  diftinft  particles,  and  every  particle  has  its  fhare  of  both  the 
eleftric  powers,  according  to  the  equality  or  inequality  of  quan¬ 
tity  of  each  power  ;  in  each  particle,  it  is  more  or  lefs  eleftri¬ 
fied  ;  and  on  the  various  combinations  of  thefe  powers  will 
arife  the  moc^e  in  which  the  clouds  approach  each  other,  and  in 
which  they  exchange  their  different  powers. 

If  the  eleftrified  particles  happen  fo  to  approach  each  other 
that  their  atmofpheres  are  preffed  off  together  to  a  great  diflance 
from  the  cloud,  they  then  aft  nearly  the  fame  as  if  the  cloud 
was  one  continuous  body:  but  after  the  flafh,  thofe  particles 
which  have  exchanged  powers,  and  in  which  the  two  eleftri- 
cities  are  united,  being  no  longer  buoyed  up  by  thefe  agents, 
defcend  in  fhowers  of  hail  or  rain. 

That  this  in  faft  takes  place,  and  that  thefe  atmofpheres  are 
extended  to  a  great  diflance  from  the  cloud,  appears  from  all 
experiments  made  both  here  and  in  other  countries  ;  for  it  is 
plain,  that  an  atmofphere  goes  up  from  the  earth,  of  the 
power  which  is  contrary  to  that  of  the  cloud,  which  would 
not  take  place  if  the  atmofphere  of  the  cloud  did  not  reach 
the  earth.  As  foon  as  one  of  thefe  highly  eleftrified  clouds 
approaches  fo  near  to  the  earth  as  to  exchange  powers  with  it, 
then  is  the  damage  done  to  thofe  things  through  which  the  ex¬ 
change  is  made. 

A  variety  of  circumftances  fhew,  that  the  atmofpheres  of 
the  clouds  are  condenfed  at  the  time  of  their  joining  by  a  flafh, 
and  that  the  contrary  eleftricity  is  then  as  it  were  drawn  up 
from  the  earth.  Thus  in  Mr.  Ludolf’s  account,  Phil.  Tranf. 
vol.  4 7,  at  every  clap  of  thunder  the  eleftricity  feemed  ex- 
tinft,  and  did  not  return  till  after  the  fpace  of  about  30  fe- 
tonds ;  the  threads,  which  by  their  divergence  indicated  the 
eleftricity,  approached  each  other  fuddenly,  as  if  they  had 
been  pufhed  together  with  force.  The  Abbe  Nollet  and 
many  others  have  obferved  iimilar  appearances.  In  an  obfer- 
vation  of  Abbe  Nollet,  the  clap  of  thunder  put  a  flop  for  fome 
time  to  the  force  of  the  eleftricity.  All  this  may  be  eafily  illuf- 
trated  by  our  eleftrical  apparatus.  If  two  cork  balls  fufpended 
by  linen  threads  are  brought  from  the  end  of  a  wire  within 
the  atmofphere  of  an  eleftrified  conduftor,  they  will  be  elec¬ 
trified  with  a  power  contrary  to  that  which  eleftrifies  the  con¬ 
duftor  ;  receding  from  each  other,  but  flying  towards  the 
conduftor.  On  taking  a  fpark  from  the  conduftor,  they  will 
immediately  collapfe ;  the  eleftricity  drawn  into  them  from  the 
earth  returning  to  it  again. 

We  have  already  obferved,  that  clouds  eleftrified  with  the 
contrary  powers  are  often  driventogether,  and  the  particles  com¬ 
ing  into  contaft,  the  powers  are  exchanged  without  that  violent 
flafh  which  ufually  accompanies  a  thunder  ftorm.  In  this  cafe, 
the  particles  generally  defcend  in  heavy  fhowers  of  rain  ;  but 
the  exchange  of  powers  is  mol  complete  in  the  middle  of  the 
united  clouds,  and  it  is  generally  from  the  middle  of  the  cloud 
that  the  heavicfl  part  of  the  fhower  proceeds. 

One  obfervation,  out  of  many  that  might  be  produced,  will 
confirm  this.  It  was  made  by  Mr.  Eeles  in  Oftober  1 760  ; 
when  the  clouds  were  very  diflinft,  and  the  fhowers  heavy. 
In  three  different  clouds  he  found  the  fhowers  from  the  begin¬ 
ning  eleftrified  with  the  vitreous  power  ;  the  fhowers  from  the 
middle  of  each  cloud  fhewed  no  fign  of  eleftricity,  and  the 
end  of  each  cloud  was  reflnoufly  eleftrified,  the  wind  N.  W. 
There  was  no  appearance  of  eleftricity  in  the  middle  of  the 
fhowers,  becaufe  the  eleftric  powers  are  there  united  to  each 
other  in  every  drop  ;  their  atmofpheres  and  aftions  were  there¬ 
fore  incapable  of  aftivity. 

It  is  not  uncommon  for  rain,  hail,  and  fnow,  to  exhibit 
figns  of  being  eleftrified,  for  the  clouds  are  feldom  fo  equally 
eleftrified  with  the  different  powers  of  eleftricity,  as  upon 
meeting  to  render  them  equal  in  each  defending  drop.  In 


large  flakes  of  fnow,  the  eleftricity  is  often  very  evident  5  for 
when  they  come  near  a  non-eleftric  body,  they  are  driven  to¬ 
wards,  and  cling  about  it  like  a  feather  or  any  fimilar  eleftri¬ 
fied  fubftance. 

It  has  been  obferved,  that,  if  two  eleftric  plates  or  jars  be 
charged,  and  a  communication  made  from  the  vitreous  fide  of 
one,  to  the  refinous  fide  of  the  other,  no  difeharge  will  fol¬ 
low,  unlefs  a  communication  is  formed  between  the  other  two 
furfaces  at  the  fame  inflant.  It  is  in  this  manner  that  the  natu¬ 
ral  eleftricity  in  the  atmofphere  is  frequently  difeharged.  Two 
clouds  being  eleftrified  with  oppofite  powers,  the  furfaces  of 
the  earth  immediately  under  them  are  likewife  eleftrified  with 
powers  contrary  to  thofe  in  the  clouds  above  them  ;  and  the 
moiflure  of  the  earth  forming  a  communication  between  the 
two  contiguous  charged  furfaces,  whenever  the  two  clouds 
meet,  there  will  follow  a  difeharge,  both  of  the  clouds  and 
furfaces  on  the  earth  oppofed  to  them.  If  the  earth  fhould 
be  dry,  and  confequently  afford  a  refiftance  to  the  union  of  the 
two  electricities  accumulated  on  or  under  its  furface,  there 
will  follow  an  cxplofion  in  the  earth  as  well  as  in  the  atmo¬ 
fphere,  which  will  produce  concuffions  and  other  phenomena 
which  have  frequently  been  obferved  to  happen  in  dry  feafons, 
particularly  in  thofe  climates  where  thunder  and  lightning  are 
mofl  common. 

All  the  phenomena  of  lightning  are  very  eafily  accounted 
for,  upon  Mr.  Eeles’s  theory  of  a  double  current,  and  the  ef¬ 
forts  in  nature  to  reflore  the  eleftrical  fluid  to  a  latent  flate, 
whenever  by  any  means  the  powers  thereof  have  been  fepa- 
rated.  Thus,  in  great  thunder  ftorms,  there  is  a  portion  of 
the  earth  under  the  cloud  which  is  eleftrified  thereby  with 
the  contrary  eleftricity  ;  thofe  objefts  therefore,  which  form 
the  moft  perfeft  conduftors  between  the  clouds  and  that  por¬ 
tion  of  the  earth,  will  mofl  probably  be  ftruck,  as  being  the 
readiefl  way  by  which  the  two  oppofite  powers  can  unite,  and 
reflore  the  eleftrical  equilibrium  both  in  the  cloud  and  the 
earth,  one  part  of  the  flafh  afeending  from  the  earth,  the  other 
defeending  from  the  cloud  to  the  earth. 

We  will  fuppofe  a  cloud,  vitreoufly  eleftrified,  to  be  formed 
over  a  certain  part  of  the  earth’s  furface.  The  eleftric  power 
of  the  cloud  firfl  feparates  that  of  the  atmofphere  ;  and  while 
it  is  thus  operating,  the  atmofphere  is  refinoufly  eleftrified.  In 
a  little  time  the  air  becomes  vitreoufly  eleftrified,  and  then 
both  that  and  the  cloud  aft  as  one  body.  The  furface  of  the 
earth  then  begins  to  be  eleftrified,  and  the  powers  therein  to 
be  feparated,  and  a  continual  effort  is  made  by  the  contrary 
eleftricities  to  unite  between  the  earth  and  the  cloud.  If 
thofe  caufcs  which  firfl  produced  the  eleftricity  ftill  aft,  the 
power  becomes  inconceivably  great,  and  the  flafhes  in  uniting 
will  tear  every  thing  to  pieces  that  ftands  hr  their  way. 

It  has  been  juflly  obferved  by  Mr.  Read,  that  a  portion  of 
the  earth  may  be  highly  eleftrified,  and  yet  we  may  be  infen- 
fible  of  it,  becaufe  we  are  involved  in  it  ;  for  where  all  things 
are  equally  involved  in  an  eleftrical  atmofphere,  there  can  be 
no  vifible  figns  of  the  prefence  of  the  eleftric  matter.  Thus 
if  two  or  more  pevfons  be  eleftrified,  while  Handing  on  the 
fame  infulation,  they  fhew  no  figns  to  each  other  of  being 
eleftrified.  Whatever  be  a  perfon’s  fituation,  whether  in  the 
houfe  or  open  field,  he  is  liable  to  be  involved  in  an  eleftric 
charge,  whether  it  be  flationary,  or  moving  with  the  clouds. 
Mr.  Read  found  himfelf  fo  involved  once  in  Hyde  Park  ;  the 
atmofphere  had  a  menacing  appearance,  with  a  heavy  black 
cloud  at  no  great  diftance  ;  on  taking  his  pocket  eleftrometer 
out  of  Its  cafe,  and  holding  it  in  his  hand,  it  inflantly  diverged 
near  one  inch.  It  is  not  probable,  that  the  refloration  of  the 
equilibrium,  or  returning  ftroke,  as  it  is  often  called,  will  hurt 
any  one,  unlefs  the  parry  be  placed  direftly  in  the  way. 

It  is  probable,  as  has  been  already  obferved,  that  the  ope- 
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tions  of  the  ele&rical  matter  are  mod  univerfal  and  important 
i  its  latent  and  united  ftate  ;  and  that  whenever  by  feparation 
becomes  vifible,  there  is  then  a  general  ftrefs  throughout  the 
reater  part  of  our  fyftem,  to  reltore  the  equilibrium.  It  is 
robable  alfo,  that  this  ftrefs  is  greater  in  proportion  to  the 
nantity  feparated  ;  that  this  feparation  in  many  inftances  is 
pontaneous ;  and  that,  as  this  fluid  is  univerfally  diffeminated, 
here  is  no  occaflon  to  confider  the  appearance  of  eleClricity  in 
'apour,  &c.  as  the  means  by  which  this  fluid  is  communicated 
:o  the  clouds. 

From  the  remarks  of  Mr.  de  Luc,  it  would  hence  appear, 
that  lightning  often  arifes  from  fudden  production  of  a  great 
quantity  of  the  electrical  fluid  ;  that  which  is  then  manifefted 
not  being  apparent  as  eleClricity,  but  juft  before  we  perceive 
its  effeCts.  This  is  further  confirmed  by  his  obfervations  when 
on  mountains,  where  he  had  often  opportunities  of  viewing 
thefe  phenomena.  Thus  in  a  ftorm  on  the  Buet  (one  of  the 
Alps),  while  the  air  was  perfectly  tranfparent  and  dry  (the 
latt  circumftance  being  determined  by  the  hygrometer),  clouds 
began  to  form  in  different  parts  ;  thefe,  when  thickened  and 
united,  embraced  the  fummit  of  the  Buet,  and  fupported 
themfelves  againft  Mount  Blanc,  and  the  fummits  of  the 
neighbouring  mountains.  Mr.  de  Luc  and  his  companions 
were  overwhelmed  with  rain  ;  there  was  alfo  a  vaft  deal  of 
lightning;  which  was  often  violent,  and  lafted  for  a  confider- 
able  time.  Mr.  de  Sauffure  has  alfo  cited  inftances  where  the 
clouds  formed  a  conducting  communication  with  the  ground, 
and  yet  the  lightning  continued  as  at  firft. 

From  thefe  phenomena,  air  perfectly  tranfparent  and  dry, 
containing  neither  the  vapours  of  which  the  cloud  is  formed, 
nor  the  eleCtric  fluid,  but  only  the  ingredients  proper  to  create 
them,  he  infers,  that  by  fome  unknown  caufe,  clouds  of  a 
certain  kind  are  formed  fpontaneoufly,  and  during  the  progrefs 
of  their  formation  the  eleCtricity  is  produced  in  great  abun¬ 
dance,  exploding  every  time  it  is  thus  formed  ;  and  that  before 
this,  the  eleCtric  fluid  no  more  exifted  in  that  ftate,  than  the 
aerial  fluids,  which  are  difengaged  from  gun-powder,  exifted 
as  fuch  before  the  gun-powder  was  exploded.  Mr.  Eeles’s 
theory  is  confirmed  by  this  account  of  Mr.  de  Luc  very  fatis- 
faCtorily. 

Some  idea  may  be  formed  of  the  prodigious  quantity  of  the 
eleCtric  fluid,  that  is  fometimes  manifefted,  and  palling  be¬ 
tween  the  clouds  and  the  earth,  by  an  inftance  or  two  with 
which  w'e  are  furnilhed  by  Mr.  de  Luc.  Thus  a  cloud  was 
obferved  at  the  top  of  the  mountains  of  Turin  :  it  was  formed 
of  a  mafs,  whofe  obfeurity  rendered  it  terrific,  producing,  in 
thofe  places  over  which  it  was  fituated,  night  at  noon  day ; 
this  mafs  was  ploughed  as  it  were  by  lightning,  which  was 
foon  after  followed  by  a  grumbling  kind  of  thunder  :  there 
fell  fo  prodigious  a  quantity  of  water  and  ice  from  this  cloud, 
that  the  country  was  ravaged  by  the  torrents,  the  hedges  were 
beat  down,  and  the  ditches  half  filled  with  hail.  Erfurt,  a 
fmall  city  in  Germany,  was  ftruck  in  one  night  in  forty-two 
different  places  ;  feven  perfons  were  killed,  three  houfes  were 
fet  on  fire,  but  quenched  by  the  rain,  which  came  down  in 
torrents.  Now  it  is  impofiible  that  we  can  find,  on  the  vapour 
theory,  known  humidity  enough  in  any  ftrata  of  tranfparent 
air,  to  explain  the  formation  of  fuch  clouds,  and  the  torrents 
of  rain  which  fell  from  them. 

Sect.  XIX.  Of  Metallic  Conducing  Rods  for  Buildings. 

We  now  proceed  to  confider  the  advantages  arifing  from  the 
ufe  of  conduCling  rods.  It  has  been  already  faid,  that  the 
cleClrical  fluid  is  always  impelled  to  thofe  places  where  an  ex¬ 
change  of  powers  can  be  moft  eafily  made,  or  where  the  union 
of  the  two  powers  is  leaft  refilled.  If,  then,  there  happens 
i  any  of  the  preceding  inftances  to  be  a  houfe  furnilhed  with 
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a  conducing  rod,  directly  between  that  part  of  the  cloud 
and  that  part  of  the  earth  where  there  is  the  greateft  effort 
for  reftoring  the  equilibrium,  the  conductor  will  be  ftruck, 
and  will  probably  prevent  the  building  from  receiving  any  in¬ 
jury.  If  there  be  no  conduClor,  the  lightning  will  for  the 
foregoing  reafons  pafs  at  the  fame  place,  but  the  building  will 
probably  be  damaged,  becaufe  the  paffage  of  the  electrical 
powers  will  be  oppofed  by  the  non-conduCting  properties  of 
fome  of  the  materials. 

Among  electricians  there  has  long  exifted  a  difference  of 
opinion  concerning  the  termination  of  conducing  rods  for 
preferving  buildings  from  lightning  ;  fome  warmly  contending 
that  they  fliould  be  terminated  by  knobs  or  balls  ;  others  as 
ftrenuoufly  contending,  that  they  fhould  be  pointed  at  the  ex¬ 
tremity. 

The  identity  of  eleClricity  and  lightning  having  been  fatis- 
fa&orily  proved,  conduClors  of  fome  kind  or  other  have  been 
generally  allowed  to  be  neceffary  for  the  fafety  of  buildings  in 
thunder  ftorms,  as  they  afford  a  ready  paffage  for  the  union  of 
the  contrary  electricities.  EleClricians  feem  to  have  forgot 
that  neither  lightning  nor  eleCtricity  ever  ftrikes  a  body,  merely 
for  the  fake  of  the  body,  but  becaufe  that  body  is  a  means  of 
reftoring  the  equilibrium  which  before  was  difturbed. 

When  a  quantity  of  the  eleClrical  fluid  is  excited  by  means 
of  an  eleClrical  machine,  a  body  communicating  with  the 
earth  will  receive  a  ftrong  fpark  from  the  prime  conduClor  ; 
it  receives  this  fpark,  not  becaufe  it  is  capable  of  containing 
all  the  eleClricity  of  the  cylinder  and  conductor,  but  becaufe 
the  natural  fituation  of  the  fluid  being  difturbed  by  the  motion 
of  the  machine,  the  natural  powers  make  an  effort  to  reftore 
the  equilibrium.  No  fooner,  then,  is  a  conduCling  body, 
communicating  with  the  earth,  prefented  to  the  prime  con¬ 
duClor,  than  the  whole  effort  of  the  eleClricity  is  direCled 
againft  that  body  ;  not  merely  becaufe  it  is  a  conduClor,  but 
becaufe  it  affords  a  place  by  which  the  natural  powers  can 
more  readily  unit®,  and  which  they  would  do  by  other  means, 
though  that  body  were  not  to  be  prefented.  That  this  is  the 
cafe,  we  may  eafily  fee,  by  prefenting  the  fame  conduCling 
fubftance  in  an  infulated  ftate  to  the  prime  conduClor  of  the 
machine,  when  we  fhall  find  only  a  fmall  fpark  will  be  produced. 
In  like  manner,  when  lightning  ftrikes  a  tree,  a  houfe,  or  a 
conduCling  rod,  it  is  not  becaufe  thefe  objeds  are  high,  but 
becaufe  they  are  fituated  in  that  place,  where,  from  a  variety 
of  caufies,  the  impetus  of  the  twro  powers  can  be  leffened  by 
their  union. 

Hence  we  may  perceive  the  fallacy  of  that  kind  of  reason¬ 
ing  which  is  generally  employed  on  this  fubjeCl.  Becaufe  a 
point  prefented  to  an  eleClrified  body  in  our  common  experi¬ 
ments  draws  off  the  eleClricity  in  a  filent  manner,  Franklin 
and  his  followers  have  concluded,  that  a  pointed  conductor 
will  do  the  fame  thing  to  a  thunder  cloud,  and  thus  prevent 
any  kind  of  mifehief.  For  this  very  reafon,  however,  Mr. 
Wilfon  and  his  followers  have  determined,  that  the  ufe  of 
pointed  conduClors  is  utterly  unfafe  ;  they  juftly  confider  the 
Franklinian  idea  of  exhaufting  the  clouds  of  their  eleClricity, 
to  be  not  lefs  abfurd,  than  it  would  be  to  clear  away  an  in¬ 
undation  with  a  fhovel,  or  exhauft  the  atmofphere  with  an  air- 
pump.  They  bring  many  inftances,  where  a  point  will  receive 
a  full  ftroke,  and  affert  that  it  folicits  a  difeharge,  and  that 
being  often  unable  to  conduCl  the  whole  eleClricity  of  the  at¬ 
mofphere,  it  is  impofiible  for  us  to  know  whether  the  difeharge 
they  folicit,  may  not  be  too  great  for  our  conduClor  to  bear, 
and  confequently  all  the  mifehiefs  arifing  from  thunder  ftorms 
may  be  expeCled,  with  this  mortifying  circumftance,  that  this 
very  conduClor  has  probably  been  the  foie  caufe. 

It  fliould  here  further  be  obferved,  that  the  Franklinian* 
granting  them  all  they  alk,  ftill  make  their  pointed  conduClor 


S5«  ELECT 

-of' too  much  cortfequence;  for  it  is  now  well  known,  that  points 
have  no  influence  at  all,  unlefs  they  are  im merged  in  the  elec¬ 
trified  atmofphere.  If  a  pointed  body  does  not  communicate 
with  the  earth,  but  the  communication  is  interrupted  by  a 
fhort  interval,  it  will  receive  a  full  fpark.  It  will  alfo  receive 
a  full  fpark,  if  it  be  fuddenly  brought  fufficiently  near  a 
(trongly  ele&rified  body  ;  this  cafe  applies  ftrongly  againft 
pointed  conducing  rods  for  (hipping.  It  will  alfo  receive  4 
full  fpark  at  a  confiderable  diftance,  if  furrounded  with  non- 
■conduCting  fubftances.  The  circumftances  on  which  an  ex- 
plofion  depends  are  too  many  to  be  here  enumerated  ;  in  ge¬ 
neral  it  may  be  laid*  that,  with  refpeCt  to  a  point,  it  will  depend 
on  the  fuadennefs  of  the  difeharge,  on  the  proximity  of  the 
cloud,  on  the  velocity  in  its  motion,  on  the  quantity  of  elec¬ 
tricity  contained  in  it,  and  on  the  contrary  electricity  op- 
pofed  to  it.  If  a  fmall  cloud  hangs  fufpended  Under  a  lajge 
cloud  loaded  with  eleCtric  matter,  pointed  conductors  on  a 
building  underneath  will  receive  the  difeharge  by  explofion, 
in  preference  to  thofe  terminated  by  balls  ;  the  fmall  cloud  will 
form  an  interruption,  which  allows  only  an  inftant  of  time  for 
the  difeharge.  If  a  fingle  eleCtric  cloud  be  driven  with  confi- 
"derable  velocity  near  to  a  pointed  conductor,  the  charge  may 
be  caufed  to  explode  upon  it  by  the  motion  of  the  body  fo 
charged. 

A  conduCtor  that  is  pointed  has  not  the  power  of  attracting 
?the  lightning  even  a  few  feet  out  of  the  direction  it  would 
choofe  itfelf.  Of  this  we  have  a  molt  decilive  inftance  in  what 
happened  to  the  magazine  at  Purfleet,  in  Effex.  That  houfe 
was  furnifned  with  a  conductor,  raifed  above  the  higheft  part 
of  the  building  ;  neverthelefs,  a  fiafh  of  lightning  ftruck  an 
iron  cramp  in  the  corner  of  the  wall  of  the  building,  confi- 
■derably  lower  than  the  top  of  the  conduCtor,  and  only  for¬ 
ty-fix  feet  in  a  Hoping  line  diftanl  from  its  pointed  extremity. 
This,  with  all  its  fuppofed  power  of  drawing  off  the  eleCtric 
matter,  Was  neither  able  to  prevent  the  flafh,  nor  to  turn  it 
forty-fix  feet  out  of  its  way.  The  faCt  is,  that  the  lightning 
was  determined  to  enter  the  earth  at  the  place  where  the 
Board-houfe  Hands,  or  near  it  5  the  conductor,  fixed  on  the 
houfe,  offered  the  eafidi  communication,  but  forty- fix  feet  of 
air  intervening  between  the  point  of  the  Conductor  and  the 
place  of  the  explofion,  the  reftftance  was  lefs  through  the 
blunt  cramp  of  iron,  and  a  few  bricks  moiftened  with  the 
rain,  to  the  iide  of  the  metalline  conduCtor,  than  through  the 
forty-fix  feet  of  air  to  its  point,  for  the  former  was  the  way 
in  which  the  lightning  aCtually  took  its  courfe. 

But  the  propriety  of  ufing  conductors  of  either  kind  may 
alfo  have  been  rendered  doubtful  from  the  accident  which  hap¬ 
pened  to  the  poor-houfe  at  Heckingham,  Norfolk,  which  was 
ftruck  by  lightning,  though  furnifhed  with  eight  pointed  con¬ 
ductors,  and  which,  it  has  been  confidently  faid,  were  unin¬ 
terrupted,  continuous,  and  at  the  time  of  the  ftroke  perfectly 
connected  with  the  common  flock.  Hence  it  is  evident,  that 
the  good  effeCt  of  conductors,  in  general,  is  by  no  means  fo 
certain  as  has  been  imagined. 

Fig.  3.  plate  11.  is  the  thunder  houfe,  as  it  is  ufually  called  ; 
an  apparatus  principally  ufed  to  illuftrate  the  Franklinian  me¬ 
thod  of  preferving  houfes  from  damage  by  lightning.  It  con- 
fills  of  a  mahogany  board,  fhaped  like  the  gable  end  of  a 
houfe.  It  is  fixed  upright  on  an  horizontal  board  as  a  Hand  ;  a 
fquare  hole  is  made  in  the  gable  board,  into  which  is  fitted,  fo 
as  to  go  in  and  out  eafily,  a  fquare  piece  of  wdod  :  a  wire  is 
fixed  in  the  one  diagonal  of  this  board,  and  wires  are  alfo  fixed 
in  the  gable  boar-d,  one  from  the  upper  part,  the  lower  end  of 
which  comes  to  one  coiner  of  the  fquare  hole  ;  the  upper  end 
of  the  other  wire  coincides  with  the  oppofite  corner,  and  goes 
down  to  the  bottom  of  the  gable  board.  The  upper  wire  has 
*  brafs  bail  on  the  top ;  this  may  occafionally  b:  taken  off, 
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which  leaves  a  point  expofed.  At  the  bottom  of  the  lower  wire 
there  is  a  hook  :  conned  the  hook  at  the  bottom  with  the 
outer  coating  of  a  jar,  place  the  fquare  piece  in  the  hole,  fo 
that  the  metallic  wire  lhall  not  coincide  with  the  other  two  ; 
when  the  jar  is  charged,  bring  the  difeharging  rod  from  the 
knob  thereof  to  the  ball  of  the  houfe ;  an  explofion  will  en« 
fue,  and  the  fquare  piece  will  be  driven  out  to  a  good  dif¬ 
tance  from  the  thunder  houfe. 

If  the  fquare  piece  be  put  into  the  hole,  in  fuch  a  manner 
that  the  ends  of  the  diagonal  may  not  coincide  with  the  ends 
of  the  wire  of  the  gable  board,  the  difeharge  being  made  as 
before,  while  the  metallic  circuit  is  complete,  the  fquare  board 
will  remain  unmoved. 

Next,  take  off  the  ball,  and  the  point  will  prevent  an  explo¬ 
fion,  and  its  accumulating  therein  in  fuch  a  quantity  as  to  do 
any  injury. 

In  thefe  experiments,  the  prime  conduCtor  is  fuppofed  to  be 
a  thunder  cloud  difeharging  its  contents  on  fome  metal  projec¬ 
tion  at  the  top  of  a  building;  and  this  is  confidered  as  receiv¬ 
ing  no  damage  when  the  conductor  is  perfect ;  but  when  the 
connexion  is  interrupted,  the  fluid  in  paffing  from  one  part  to 
the  other  injures  the  building. 

Sect.  XX.  On  the  Mature  of  Electricity* 

Having  pointed  out  the  principal  phenomena  of  eleCtrlcity, 
and  exhibited  many  of  the  experiments  in  this  branch  of  natu¬ 
ral  philofophy ;  we  (hall  now  endeavour  to  trace  out  its  con¬ 
nection  with  the  great  agents  in  the  operations  of  nature,  in 
order  that  the  reader  may  form  fome  idea  of  what  elcCtricity 
is,  and  of  its  ufe  in  the  great  fyftem  of  things.  Whatever  it 
maybe,  it  is  certain,  and  that  without  any  exaggeration,  that 
whether  we  look  to  the  heaven  above,  or  the  earth  beneath, 
we  can  fcarcely  perceive  any  thing  that  is  not  aCted  upon,  and 
in  a  manner  perfectly  fubjeCted  to  the  operations  of  this  won¬ 
derful  agent. 

That  the  eleCtric  fluid  is  real  matter,  and  not  a  mere  property, 
is  evident  from  a  variety  of  circumftances.  When  it  paflTes  be¬ 
tween  bodies,  it  divides  the  air,  and  puts  it  into  thofe  undula¬ 
tions  which  give  us  the  idea  of  found.  It  emits  the  rays  of 
light  in  every  direction,  and  thofe  rays  are  varioufly  refrangi¬ 
ble  and  colorific,  as  other  light  is ;  and,  if  light  is  acknow¬ 
ledged  to  be  matter,  it  is  contrary  to  reafon  and  experience 
to  fuppofe  that  the  thing  which  emits  it  (hould  not  likewife 
be  material.  Neither  are  the  other  fenfes  unaffeCted  at  its 
prefence!  its  fmell  is  ltrongly  phofphoric  Or  fulphuroils.  The 
fenfe^of  feeling  evinces  its  prefence,  not  only  from  the  fparks 
which,  when  received  from  the  conduCtor  of  a  powerful  ma¬ 
chine,  are  pungent,  and  will  pafs  through  two  or  three  perfons 
(landing  on  the  ground,  but  alfo  from  the  (hock.  A  dream 
of  eleCtric  matter  has  alfo  evidently  a  fubacid  tafte  when  applied 
to  the  tongue. 

If  we  contemplate  the  fyftem  of  nature,  we  clearly  perceive 
three  kinds  of  fluids  of  extreme  fubtility,  and  very  much  re- 
fembling  one  another ;  thefe  three  are  fire,  light,  and  eleCtri- 
city.  Their  refemblance  is  fo  great,  that  it  is  not  furprifing 
to  find  it  the  general  conception  of  all  uninformed  minds,  that 
they  are  ultimately  the  fame. 

If  the  fuppofition  be  true,  that  natural  cffeCts  are  not  to  be 
aferibed  to  many  different  means  or  agents  where  one  will  fuf- 
fice,  thefe  three  fhould  be  confidered  as  different  modifications 
or  dates  of  the  fame  fluid.  Light  or  folar  fire  will  burn  in 
fuel,  and  aCt  in  folid  matter  with  greater  effeCt  than  the  mod 
violent  fire  of  a  furnace.  Common  fire,  like  that  of  the  fun, 
will  promote  vegetation  and  ripen  fruits.  The  eleCtric  fire 
will  light  a  candle,  and  fire  gunpowder,  like  the  common  fire ; 
will  afford  a  fpeCtrum  of  the  J  primordial  colours  in  common 
with  light ;  and  will  throw  metals  into  fufion-with  a  violent 
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fcorching  heat.  But,  to  enter  more  into  particulars;  thefe 
three  fluids  all  agree  in  one  property,  that  of  exciting  heat  iu 
certain  circumftances,  and  not  doing  fo.in  others.  Fire,  in  the 
common  acceptation  of  the  word,  always  excites  heat>  but 
in  its  latent  ftate,  it  lays  afide  this  property  ;  and  in  vapour, 
for  inftance,  is  cold  to  the  touch.  Light,  when  colle&xd  into 
a  focus  by  a  burning  glafs,  i.  e.  when  its  rays  converge  to  a 
centre,  and  diverge  or  attempt  to  diverge  from  one,  produces 
heat. 

Ele&ricity,  when  its  force  is  concentrated  and  converged, 
produces  heat,  as  we  (hall  prefently  (hew  by  its  effeCls  on  a 
thermometer.  This  does  away  the  objection  formerly  made 
to  thofe  who  afferted,  that  electricity  was  that  elememtary 
fire  which  pervaded  all  fubftances :  the  objection  was,  that 
though  the  eleCtric  matter  emitted  light,  and  had  the  appear¬ 
ance  of  (ire,  it  wanted  its  effential  charaCteriftic  of  burning  ; 
and  where  great  quantities  of  the  fluid  were  forced  through 
ftibftances,  they  infinuated,  that  it  might  be  occafioned  by 
the  internal  commotion  to  which  their  fmall  particles  were  ex- 
pofed. 

It  is  needlefs  to  infift  on  the  weaknefs  and  fallacy  of  the 
objection,  as  it  is  completely  removed  by  many  faCts.  i.  The 
effeCt  of  eleCtricity  upon  the  thermometer.  1.  By  the  experi¬ 
ment  that  was  made  at  the  Pantheon  by  Mr.  Wilfon,  with  the 
immenfe  apparatus  that  was  conltruCted  for  making  experi¬ 
ments  on  the  preferable  utility  of  pointed  or  knobbed  conduc¬ 
tors  for  preferving  buildings  from  lightning.  The  eleCtric 
aura  from  this  machine  fired  gunpowder  in  the  mod  unfavour¬ 
able  circumftances  that  can  be  imagined,  namely,  when  it  was 
drawn  off  by  a  (harp  point,  in  which  cafe  it  has  generally  the 
lead  force.  Upon  a  ftaff  of  baked  wood,  a  Item  of  brafs  was 
fixed,  w'hich  terminated  at  the  top  in  a  wooden  point ;  this 
point  was  put  into  the  end  of  a  fmall  tube  of  Indian  paper, 
made  fomewhat  in  form  of  a  cartridge,  about  an  inch  and 
quarter  long,  and  -r^15  °f  an  inch  111  diameter.  When  the 
cartridge  was  filled  with  common  gunpowder  unbrnifed,  a  wire 
communicating  with  the  earth  was  faftened  to  the  bottom  of 
the  brafs  (tern.  The  charge  in  the  large  conductor  being  kept 
up  by  the  motion  of  the  cylinder,  the  top  of  the  cartridge  was 
brought  near  to  the  conductor,  fo  as  even  frequently  to  touch 
the  tinfoil  with  which  it  was  covered.  In  this  fituation  a  fmall 
faint  luminous  dream  was  frequently  obferved  between  the  top 
of  the  cartridge  and  the  metal.  Sometimes  this  dream  would 
fet  fire  to  the  gunpowder  the  moment  it  was  applied ;  at  others 
it  would  require  half  a  minute,  or  more,  before  it  would  take 
effeCt.  The  difference  in  time  was  fuppofed  to  arife  from  fome 
moidure  in  the  gunpowder.  Tinder  w'as  fired  with  much  more 
eafe. 

Thus  the  eleCtric  fluid  moving  through  bodies,  either  in 
fmall  quantities,  or  with  rapidity,  or  in  very  great  quantities, 
■will  produce  heat,  and  fet  them  on  fire :  it  feems  therefore 
fcarcely  difputable,  that  this  fluid  is  the  fame  with  the  element 
of  fire.  But  thefe  are  not  to  be  fuppofed  the  only  indances 
of  their  identity  ;  for  fire  is  brought  into  a&ion  by  friction,  as 
well  as  eleCtricity.  Fire  dilates  all  bodies :  the  eleCtric  fluid 
has  alfo  a  dilating  powe-,  which  is  evident  from  its  aCtion  on  a 
thermometer,  though,  in  general,  the  dilating  power  of  elec¬ 
tricity  is  lefs  than  the  force  with  which  bodies  cohere.  Fire 
promotes  and  accelerates  vegetation  as  well  as  germination. 
EleCtricity  does  the  fame.  EleCtricity,  as  well  as  fire,  accele¬ 
rates  evaporation.  The  experiments  made  by  Mr.  Achard  on 
the  eggs  of  a  hen,  and  by  others  on  the  eggs  of  moths,  prove 
that  eleCtricity,  as  well  as  heat,  favours  the  development  of 
thofe  animals.  The  eleCtic  fluid,  in  common  with  fire,  will 
reduce  metals  into  a  date  of  fufion. 

If  bodies  unequally  heated  touch  each  other,  the  heat  is  dif- 
fufed  uniformly  between  them,  J.n  the  fame  manner,  if  two 
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bodies  with  unequal  degrees,  or  different  kinds,  of  eleClricity 
touch  each  other,  the  fame  thing  will  happen.  If  fubftances 
of  different  kinds,  and  of  equal  degrees  of  heat,  be  placed  in  a 
medium  of  a  different  temperature,  they  will  all  acquire,  at 
the  end  of  a  certain  time,  the  fame  degree  of  heat.  There  is 
a  confiderable  difference,  however,  in  the  fpace  of  time  in  which 
they  acquire  the  temperature  of  the  medium ,  e.  g.  metals  take 
lefs  time  than  is  required  for  glafs. 

It  will  be  found,  on  an  attentive  examination,  that  the  bodies 
which  receive  and  lofe  their  heat  fooned,  when  they  are  placed 
in  mediums  of  different  temperature,  are  the  fame  which  fooned 
receive  and  lofe  the  eleCtric  figtis.  Metals,  which  become 
warm  or  grow  cool  the  quicked,  are  the  fubftances  in  which 
the  eleCtric  powers  unite  mod  readily.  Wood,  which  requires 
more  time  to  be  heated  or  cooled,  receives  and  lofes  eleCtricity 
flower  than  metals.  Ladly,  glafs  and  refinous  fubftances, 
which  receive  and  lofe  (lowdy  the  eleCtric  flu  d,  acquire  with 
difficulty  the  temperature  of  the  furrounding  medium. 

If  an  iron  rod  be  heated  red-hot  at  one  end,  the  other  ex¬ 
tremity,  though  the  bar  be  feveral  feet  long,  will  become  fo 
warm  in  a  little  time  that  the  hand  cannot  hold  it ;  becaufe 
the  iron  conduCts  fire  readily :  but  a  tube  of  glafs,  only  a  few 
inches  long,  may  be  held  in  the  hand,  even  while  the  other  end 
is  melting.  The  eleCtic  fluid,  in  the  fame  manner,  paffes  with 
great  velocity  from  one  end  of  a  rod  of  iron  to  the  other ;  but 
it  is  a  confiderable  time  before  a  tube  of  glafs,  at  one  end  of 
which  an  excited  eleCtric  is  held,  will  give  eleCtric  figns  at  the 
other. 

From  thefe  obfervations  we  may  juftly  conclude,  that  feveral 
bodies  that  receive  and  lofe  with  difficulty  their  aflual  degree 
of  heat,  receive  and  lofe.  alfo  with  difficulty  their  eleCtricity, 
Among  other  properties  of  eleCtricity  ife  is  to  be  obferved,  that 
the  eledric  powers  may  be  put  in  aft'ton  by  heat  and  cold.  Mr. 
Canton  procured  fome  thin  glafs  balls,  of  about  an  inch  and 
a  half  diameter,  with  ftems  or  tubes  about  eight  or  nine  inches 
in  length,  and  eleCtrified  them,  fome  vitreoufly  on  the  infide, 
others  refinoufly,  and  then  fealed  them  hermetically  Soon  after 
he  applied  the  naked  balls  to  his  electrometer,  and  could  not 
obferre  the  lead  fign  of  their  being  eleCtrical:  but  holding 
them  to  the  fire,  at  the  diftance  of  five  or  fix  inches,  they  be¬ 
came  drongly  eleClrical  in  a  fliort  time,  and  more  fo  when  they 
were  cooling.  Thefe  balls  w'ould,  every  time  they  were  heated, 
give  the  eledric  pow'er  to,  or  take  it  from,  other  bodies,  ac¬ 
cording  to  the  vitreous  or  refinous  ftate  of  it  within  them. 
Heating  them  frequently  dimini(hed  their  power,  but  keeping 
one  of  them  under  water  a  week  did  not  in  the  lead  impair  it. 
The  balls  retained  their  virtue  for  more  than  fix  year*. 

Many  of  the  precious  ftones  are  alfo  known  to  acquire  elec¬ 
tricity  by  heat :  the  tourmalin  efpecially,  which  has  always, 
at  the  fame  time,  a  vitreous  and  refinous  eleCtricity ;  one  fide 
of  it  being  in  one  ftate,  the  other  in  the  oppofue.  Sometimes 
one  fide  will  at  the  fame  time  poffefs  both  electricities.  Thefe 
powers  may  be  excited  by  friction  and  by  heat ;  nay,  even  by 
plunging  it  in  boiling  water  alone. 

A  variety  of  faCts  prove,  that  eleCtricity  is  produced  by 
liquefaCtion.  Thus,  wdiere  chocolate  is  manufactured  in  large 
quantities,  a  vivid  light  is  frequently  feen  flaihing  upon  it3 
furface  after  melting,  and  it  will  alfo  attraCt  light  fubftances, 
feparate  pith  balls,  dec.  When  it  had  loft  this  property,  Mr. 
Henly  found  it  might  be  reftored  by  melting  it  together  with 
a  fmall  quantity  of  olive-oil.  If  fulphur  be  melted  in  a  glafs 
veffel,  and  taken  out  when  cool,  both  it  and  the  glafs  will  be 
found  in  a  drongly  eleftrified  ftate. 

It  has  been  already  (hewn,  that  eleClricity  is  produced  by 
the  evaporation  of  water.  The  following  is  Mr.  Read’s  mode 
of  performing  this  experiment.  He  infulates  a  large  hollow 
tin  cone,  containing  about  four  (heets  of  tin  plates,  with  many 
3U 
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yards  of  fmall  wires  coiled  up  within  it ;  one  end  of  the  wire 
is  extended  from  the  cone,  to  a  very  fenfible  electrometer. 
The  cone  and  wire  colleft  and  condenfe  the  afcending  electrified 
vapour,  as  it  quits  the  infulated  veffel  containing  the  fluid. 
The  eleCtrometer  connected  with  the  cone  is  vitreoufly  elec¬ 
trified  ;  that  connected  with  the  veffel  from  whence  the  vapour 
arofe,  is  in  a  refinous  ftate.  The  fame  ingenious  writer  has 
alfo  Ihown  by  burning  different  fubitances  in  infulated  veffels, 
Tinder  his  tin  cone,  that  bodies,  in  palling  from  a  folid  to  a 
fluid  (late,  produce  the  two  electricities-?  the  quantity  obferved 
is  in  general  very  fmall,  on  account  of  the  intimate  affinity  be¬ 
tween  flame  and  electricity. 

Sect.  XXI.  Of  the  Action  of  Electricity  on  the  Thermometer. 

If  a  fenfible  mercurial  thermometer  be  infulated,  and  the 
bulb  placed  between  two  balls  of  wood,  one  affixed  to  the 
conductor,  the  other  communicating  with  the  ground,  the 
eleCtric  fluid,  in  palling  between  the  two  balls,  will  raife  the 
mercury  in  the  thermometer  confiderably.  With  a  cylinder  of 
about  feven  inches  and  a  half  in  diameter,  the  fluid  palling 
from  a  ball  of  lignum  vitae  to  a  ball  of  beech,  and  thence  to 
the  ground,  elevated  the  quickfilver  in  the  thermometer  from 
68°  to  1  io°,  repeatedly  to  105°.  The  thermometer  was  raifed 
from  68°  to  S50,  by  the  fluid  palling  from  a  point  of  box  to 
a  point  of  lignum  vitas  ;  from  67°  to  ioo°,  front  a  point  of 
box  to  a  ball  of  box  ;  from  66°  to  ioo°,  from  a  ball  of  box  to 
a  brafs  point ;  from  69°  to  ioo°,  from  ball  to  ball  ;  the  bulb 
of  the  thermometer  being  covered  with  a  piece  of  flannel.  If 
then  thefe  fluids.,  fire ,  light,  and  electricity,  which  thus  mutually, 
and  in  all  refpeCts,  affume  each  other's  properties,  are  not  the  fame  ; 
expcrivient  is  a  thing  not  to  he  depended  upon,  and  the  mojl  obvious 
rules  of  philofophifing,  adopted  and  approved  by  all  parties,  are  no 
better  than  fpecious  delufions. 

To  fay  more  indeed  to  any  obferver  of  nature  mull  be  fu- 
perfluous ;  but  it  is  ncceffary  to  accumulate  proof,  in  order  to 
leflen  the  prejudices  of  modern  philofophers,  who  have  alto- 

§  ether  negle&ed  to  lludy  and  trace  the  great  agents  of  nature. 

or  thefe  it  may  be  ncceffary  to  point  out  other  links,  in  which 
they  may  fee  the  connedion  between  fire,  light,  and  eleftri- 
city.  Thus,  as  heat  is  diminilhed,  electricity  fucceeds  in  its 
place.  All  eleCtric  bodies,  by  heat,  are  rendered  conductors, 
and  can  no  longer  be  excited ;  but  as  foon  as  the  heat  is  re¬ 
moved,  their  eleCtric  property  is  reltored.  Water,  which  is  a 
conductor,  on  being  frozen  has  its  conducting  powers  leffen- 
cd;  when  cooled  down  to  twenty  degrees  below  o  of  Fahren¬ 
heit’s  fcale,  it  becomes  an  eleCtric,  and  will  emit  fparks  by 
friCtion,  like  giafs.  The  atmofphere  is  a  natural  eleCtric  ;  but 
by  a  certain  degree  of  heat  it  lofes  in  a  degree  this  property, 
and  becomes  a  conductor ;  nor  is  there  any  doubt  that  its 
eleCtric  properties  are  increafed  in  proportion  to  the  degree  of 
cold  to  which  it  is  brought. 

Some  faCts  are  mentioned  by  Mr.  iEpinus  in  a  letter  to  Dr. 
Guthrie,  which  will  illuftrate  this  fubjeCt ;  they  relate  to  phe¬ 
nomena  that  are  known  to  take  place  in  Ruffia,  when  a  great 
cold  has  continued  for  feveral  weeks.  Mr.  iEpinus  was  fent 
for,  to  fee  an  uncommon  phenomenon.  On  going  into  the 
apartment  of  Prince  Orloff,  he  found  him  at  his  toilet,  and 
that,  at  every  time  his  valet  drew  his  comb  through  his  hair,  a 
pretty  ftrong  crackling  noife  was  heard ;  and  on  darkening  the 
room,  the  fparks  were  feen  following  the  comb  in  great  abun¬ 
dance,  while  the  Prince  was  fo  completely  electrified  that 
ilrong  fparks  could  be  drawn  from  his  hands  and  face  ;  nay,  he 
tvas  even  eleClrified  by  the  puff  employed  in  powdering  him. 

On  another  occafion,  the  Great  Duke  of  Ruffia  fent  for  Mr. 
uEpinus  one  evening  in  the  twilight,  and  told  him,  that  having 
brilkly  drawn  a  flannel  cover  off  a  green  damalk  chair  in  his 
bed-chamber,  be  was  aftoniffied  at  the  appearance  of  a  ftrong 


bright  flame  that  followed;  but  confidering  it  as  an  eleClricaf 
appearance,  he  had  tried  to  produce  a  fimilar  illumination  on 
different  pieces  of  furniture,  and  could  then  fliew  him  a  beau¬ 
tiful  and  furprifing  experiment.  He  then  threw  himfelf  on  his 
bed,  which  was  covered  with  a  damafk  quilt,  laced  with  gold  f 
and  rubbing  it  with  his  hands  in  all  directions,  he  appeared  to 
be  fwimming  in  fire,  as  at  every  ftroke  flames  arofe  all  around 
him,  darted  to  the  gold  laced  border,  ran  along  it,  and  up  to 
the  top  of  the  bed. 

'While  this  experiment  was  proceeding.  Prince  Orloff  came 
into  the  room,  with  a  fable  muff  in  his  hand,  and  (hewed,  that 
by  only  whirling  it  five  or  fix  times  round  his  head  in  the  air, 
he  could  electrify  himfelf  fo  ftrongly,  as  to  fend  out  fparks 
from  all  the  uncovered  parts  ot  his  body  ;  for  the  inlaid  floors 
had  become  fo  dry,  as  to  infulate  him  completely.  We  may 
therefore,  in  the  winter  feafon,  conlider  the  frozen  furface  of 
the  earth,  the  water,  and  atmofphere,  as  forming  one  electrical 
machine  of  enormous  magnitude  ;  for  the  natural  cold  of  thofe- 
countries  is  often  fuch  as  to  cool  water  to  more  than  20  de¬ 
grees  below  o,  and  thus  render  it  an  electric.  That  fomething 
of  this  kind  is  real,  appears  from  the  exceffive  bright  aurora 
borealis,  and  other  electric  appearances  far  exceeding  any- thing 
in  this  country.  In  the  fummer  time  thefe  appearances  are  not 
remarkable,  but  an  exceffive  heat  prevails  from  the  long  con¬ 
tinuance  of  the  fun  above  the  horizon.  The  quantity  of  beat  in 
fummer  being  fucceeded  by  a  proportionable  quantity  of  electricity  in 
•winter,  one  can  fcarce  avoid  concluding,  that  the  heat  in  fum~ 
mer,  or  difengaged  Jire,  becomes  eleCtric  fuid  in  winter,  •which 
going  of  through  the  celejiial  expanfe  returns  again  to  the  grand 
fource  of  light  and  heat ;  thus  making  room  for  the  fucceeding  quan¬ 
tities  •which,  during  the  next  feafon,  are  to  enliven  the  earth. 

If  we  admit  the  identity  of  light,  fire,  and  eletricity,  the 
fource  from  whence  the  eletric  fluid  is  derived  into  the  earth 
and  atmofphere  mull  be  very  evident :  it  can  be  no  other  than 
the  fun,  or  fource  of  light.  The  vail  quantity  of  light  con¬ 
tinually  proceeding  from  the  fun  to  the  earth,  mull  in  a  great 
meafure  be  abforbed  thereby ;  but  from  other  operations  ia 
nature,  it  is  prevented  from  remaining  there  ;  it  is  therefore  in 
continual  circulation,  to  make  room  for  the  new  quantities, 
continually  coming  from  the  fun.  It  mull  however  be  obfer¬ 
ved,  that  as  this  fluid  is  varioufly  combined,  it  cannot  appear 
in  its  natural  form  of  fire  or  light,  till  it  is  difengaged,  and 
capable  of  receiving  a  motion  fimilar  to  what  it  had  when  pro¬ 
ceeding  from  the  fource  of  light. 

Mr.  Jones  confiders  this  change  of  matter  into  a  different 
form,  with  the  fubfequent  regeneration  of  it  into  its  primitive 
form,  as  one  of  the  great  fecrets  of  nature,  whereby  the  world 
is  kept  from  decaying  either  with  refpedl  to  its  matter  or  its 
motion.  By  means  of  a  circulation  in  matter,  the  lading, 
motions-of  nature  are  maintained,  and  its  ftores  unimpaired. 

Sect.  XXII.  Luminous  Experiments. 

We  now  proceed  to  deferibe  a  feries  of  experiments  that 
do  in  the  ftrongeft  manner  prove  the  identity  of  the  eleCtric. 
fluid  and  light,  and  that  both  are  tranfmitted  through  electric 
as  well  as  other  fubftances  ;  and  farther,  that  it  is  on  the  mo¬ 
tion  of  this  fluid  that  transparency  depends ;  that  when  this, 
medium  is  at  reft,  the  body  is  opake ;  when  fet  in  motion,  the 
contrary. 

If  we  take  a  ftrong  fpark  through  the  centre  of  an  ivory- 
ball,  it  will  be  illuminated  throughout  its  whole  fubftance.  If 
we  take  a  fpark  through  a  ball  of  box-wood,  it  will  appear  of 
a  beautiful  crimfon,  or  rather  a  fine  fcarlet  colour :  or  if  the 
Ihock  be  palled  through  pieces  of  wood  of  different  thickneffes 
and  denfity,  a  very  ample  field  for  obfervation  and  experiment 
will  be  afforded.  To  make  a  bottle  of  water  luminous,  conneCt 
one  end  of  a  chain  with  the  outiide  of  a  charged  jar,  let  the  other 
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end  lie  on  the  table,  place  the  end  of  another  piece  of  chain  at 
about  one  quarter  of  an  inch  diftance  from  the  former,  then  fet  a 
decanter  of  water  on  thefe  feparated  ends,  and,  on  making  the 
difcharge  through  the  chain,  the  water  will  appear  beautifully 
luminous  and  bright.  In  fadf,  there  is  fcarcely  any  fubftanee, 
fluid  or  folid,  but  what  may  be  rendered  luminous,  by  paffing 
the  eleffric  fluid  through  it,  and  thereby  feparating  the  ele&ric 
powers  inherent  in  the  body.  In  water,  fpirit,  oil,  animal 
fluids  of  all  kinds,  the  difcharge  of  a  Leyden  phial,  of  almoft 
any  fize,  will  appear  very  fplcndid,  provided  they  are  carefully 
placed  in  the  circuit,  fo  that  the  fluid  may  not  pafs  through 
too  great  a  quantity  of  them  at  once. 

In  order  to  perform  this  fuceefsfully,  place  the  fluid,  on 
which  the  experiment  is  to  be  made,  in  a  tube  three  quarters 
of  an  inch  in  diameter,  and  four  inches  long ;  flop  up  the  ori¬ 
fices  of  the  tube  with  two  corks,  through  which  puflt  two 
pointed  wires,  fo  that  the  points  may  approach  within  one- 
eighth  of  an  inch  to  each  other  ;  the  fluid,  in  paffing  through 
the  interval  which  Separates  the  wires,  is  always  luminous,  if  a 
force  be  ufed  fufficiently  ftrong ;  the  glafs  tube,  if  not  very 
thick,  always  breaks  when  this  experiment  fuccceds.  To 
make  the  paffage  of  the  fluid  luminous  in  the  acids,  they  mufl 
be  placed  in  capillary  tubes,  and  two  wires  introduced,  as  in 
the  preceding  experiment,  whofe  points  fhall  be  very  near  each 
other.  It  is  a  well-known  fa£l,  that  the  difcharge  of  a  fmall 
Leyden  phial,  in  paffing  over  a  ftrip  of  gold,  filver,  cr  Dutch 
metal  leaf,  will  appear  very  luminous.  By  conveying  the  con¬ 
tents  of  a  jar,  mcafuring  two  gr.llons,  over  a  ftrip  of  gold  leaf, 
one-eighth  of  an  inch  in  diameter,  and  a  yard  long,  it  will 
frequently  give  the  whole  a  dazzling  brightnefs.  We  may  give 
this  experiment  a  curious  diverfity,  by  laying  the  gold  or  filver 
Leaf  on  a  piece  of  glafs,  and  then  placing  the  glafs  in  water ; 
for  the  whole  gold  leaf  will  appear  moft  brilliantly  luminous  in 
the  water,  by  expofing  it,  thus  circumftanced,  to  the  explofion 
of  an  ele&rical  battery. 

Another  tiling  to  be  obferved  is,  that  the  difficulty  of  waling 
any  quantity  of  the  electrical  fluid  luminous  in  any  body,  increafes 
as  the  conducing  power  of  that  body  increafes  ;  becaufe  the  two 
powers  unite  fooner  in  proportion  to  the  fondu&ing  power, 
and  confequently  all  ele&ric  figns  are  at  an  end.  To  make  the 
contents  of  a  jar  luminous  in  boiling  water,  a  much  higher 
charge  is  neccffary,  than  would  be  fufficient  to  make  it  lumi¬ 
nous  in  cold  water,  which  is  univerfally  allowed  to  be  a  con¬ 
ductor  of  the  word  kind. 

Acids,  for  various  reafons,  have  been  reckoned  very  good 
conductors :  if,  therefore,  into  a  tube  filled  with  water,  and 
circumftanced  as  has  been  already  defcribed,  a  few  drops  of 
either  of  the  mineral  acids  are  poured  ;  it  will  be  almoft  im- 
poffible  to  make  the  fluid  luminous  in  its  paffage  through  the 
tube,  as  the  two  powers  immediately  unite  with  each  other. 

The  eafe  with  which  the  electrical  fluid  is  rendered  luminous  in 
any  particular  body,  is  increafed  by  incrcafing  the  rarity  of  the 
body.  The  appearance  of  a  fpark,  or  of  the  difcharge  of  a 
Leyden  phial,  in  rarefied  air,  is  well  known.  But  as  fimilar 
phenomena  attend  the  rarefaCtion  of  ether,  of  fpirits  of  wine, 
and  of  water,  we  need  not  reft  the  truth  of  the  obfervation 
on  the  feveral  varieties  of  this  fad. 

The  effects  of  the  eleCLric  fpark  in  rarefied  water,  fpirits  of 
wine,  ether,  and  acids,  are  ihewn  in  the  following  experiment 
by  Mr.  Morgan.  Into  the  orifice  of  a  tube,  48  inches  long, 
and  two-thirds  of  an  Inch  in  diameter,  he  cemented  an  iron 
ball,  fo  as  to  bear  the  weight  which  preffes  upon  it  when  the 
tube  is  filled  with  quickfilver,  leaving  only  an  interval  at  the 
open  end,  that  contains  a  few  drops  of  water.  ^  Having  inveit- 
ed  the  tube,  and  plunged  the  open  end  of  it  into  a  bafon  of 
mercury,  the  mercury  in  the  tube  flood  nearly  half  an  inch 
lower  than  it  did  in  a  barometer  at  the  fame  inltant,  owing  to. 
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the  vapour  which  was  formed  by  the  water.  But  through  this 
rarefied  water  the  eledrical  fpark  paffed  as  luminoufly  as  it 
does  through  air  in  an  equally  rarefied  ftate. 

If  there  are  placed,  inftead  of  water,  a  few  drops  of  fpirits 
of  wine  on  the  furface  of  the  quickfilver,  phenomena  fimilar 
to  thofe  of  the  preceding  experiment  will  be  difeovered,  with 
this  difference  only,  that  as  the  vapour  in  this  cafe  is  more 
denfe,  the  eleCtrical  fpark,  in  its  paffage  through  it,  is  not 
quite  fo  luminous  as  it  is  in  the  aqueous  vapour.  If  good 
ether  be  fubftituted  in  the  room  of  the  fpirits  of  wine,  it  will 
prefs  the  mercury  down  fo  low  as  the  height  of  16  or  1 7  Inches, 
The  ele&rical  fluid,  in  paffing  through  this  vapour  (unlefs  the 
force  be  very  great  indeed)  is  fcarcely  luminous ;  but  if  the 
preffure  on  the  furface  of  the  mercury  in  the  bafon  be  gradually 
leffcned  by  the  aid  of  an  air-pump,  the  vapour  will  become'" 
more  and  more  rare,  and  the  eledtric  fpark,  in  paffing  through 
it,  will  iucreafe  in  brilliancy. 

The  brightnefs  and  fplendor  of  the  eleSric  fpark  is  always  in - 
crectfed  when  it  is  compreffed  into  a  fmaller  compafs.  That  is,  a 
fpark,  or  the  difcharge  of  a  battery,  which  we  might  fuppofe 
equal  to  a  fphere  one  quarter  of  an  inch  in  diameter,  will  ap¬ 
pear  much  more  brilliant,  if  the  fame  quantity  of  fluid  is  com¬ 
preffed  into  a  fphere  one-eighth  of  an  inch  in  diameter.  This 
obfervation  is  the  obvious  confequence  of  many  known  fatts, 
If  the  machine  be  large  enough  to  afford  a  fpark,  whofe  length 
is  nine  or  ten  inches;  this  fpark  may  be  feen  fometimes  forming 
itfelf  into  a  bruffi,  in  which  ftate  it  occupies  more  room,  but 
appears  very  faintly  luminous ;  at  other  times,  the  fame  fpark 
may  be  feen  dividing  itfelf  into  a  variety  of  ramifications, 
which  ftroot  into  the  furrounding  air.  In  this  cafe,  likewife, 
the  fluid  is  diffufed  over  a  large  furface,  and  in  proportion  to 
the  diffufion,  fo  is  the  faintnefs  of  the  appearance.  A  fpark, 
which  in  the  open  air  cannot  exceed  one  quarter  of  an  inch  in 
diameter,  will  appear  to  fill  the  whole  of  an  exhaufted  re¬ 
ceiver,  four  inches  wide  and  eight  inches  long  :  but  in  the  for¬ 
mer  cafe  it  is  brilliant,  and  in  the  latter  it  grows  fainter  and 
fainter,  as  the  fize  of  the  receiver  increafes.  This  obfervation 
is  further  proved  by  introducing  two  pointed  wires  into  the 
vacuum,  fo  that  the  fluid  mayeafily  pafs  from  the  point  of  the 
one  to  the  point  of  the  other ;  when  the  diftance  between 
them  is  not  more  than  the  one-tenth  of  an  inch,  in  this  cafe 
we  (hall  find  a  brilliancy  as  great  as  when  open  to  the  atmo« 
fphere. 

Convey  as  much  air  into  a  Torricellian  vacuum,  36  inches- 
long,  as  will  fill  two  inches  only  of  the  exhaufted  tube  if  it 
were  inverted  in  water ;  this  quantity  of  air  will  afford  refin¬ 
ance  enough  to  condenfe  the  fluid  as  it  paffes  through  the 
tube  into  a  fpark,  38  inches  long.  The  brilliance  of  the  fpark 
in  condenfed  air,  in  water,  and  in  all  fubftances  through  which 
it  paffes  with  difficulty,  depends  on  principles  fimilar  to  thofe 
which  account  for  the  foregoing  refults. 

In  eleBrical  appearances ,  as  well  as  in  thofe  of  burning  bodies ,  there 
are  cafes  in  which  all  the  rays  of  light  do  not  efcape ;  and  the  mojl 
refrangible  rays  are  thofe  which  firjl  or  mojl  eafily  efcape.  The 
eledlrical  brufti  is  always  of  a  purple  orblueiih  hue.  If  a  fpark 
be  paffed  through  a  Torricellian  vacuum,  made  without  boiling 
the  quickfilver  iu  the  tube,  the  brufti  will  difplay  the  indigo- 
coloured  rays. 

To  a  metal  ball,  four  inches  in  diameter  and  infulated,  fix  a 
wire  a  foot  and  a  half  long  ;  this  wire  ftiould  terminate  in  four 
ramifications,  each  of  which  mull  be  fixed  to  a.  metallic  ball 
half  an  inch  in  diameter,  and  placed  at  an  equal  diftance  from 
a  metallic  plate,  which  mud  be  communicated  by  metallic  con- 
dudlors  with  the  ground-  A  powerful  fpark,  after  falling  on 
the  large  ball  at  one  extremity  of  the  wire,  will  be  divided  in 
its  paffage  from  the  four  fmall  balls  to  the  metallic  plate. 
When  the  divifion  of  the  fluid  is  examined  in  a  dark  room, 
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fome  little  ramifications  are  feen,  which  will  yield  the  indigo 
rays  only  :  indeed  at  the  edges  of  all  weak  fparks  the  fame 
purple  appearance  may  be  difcovered.  You  may  likewife  ob- 
ferve,  that  the  nearer  you  approach  the  centre  of  the  fpark, 
the  more  brilliant  its  colour  is. 

A  facl  which  will  help  us  to  account  for  fome  very  extraordi¬ 
nary  appearances  is,  that  the  influence  of  different  media  on  eledrical 
light  is  analogous  to  their  influence  on  folar  light.  Thus,  let  a  point¬ 
ed  wire,  having  a  metallic  ball  fixed  to  one  end  of  its  extremities, 
be  forced  obliquely  into  a  piece  of  wood,  fo  as  to  make  a  fmall 
angle  with  the  furface  of  the  wood,  and  to  make  the  point  lie 
about  one-eighth  of  an  inch  below  the  furface.  Let  another 
pointed  wire,  which  communicates  with  the  ground,  be  forced  in 
the  fame  manner  into  the  fame  wood,  fo  that  its  point  likewife 
may  lie  about  one-eighth  of  an  inch  below  the  furface,  and 
?bout  two  inches  diitapt  from  the  point  of  the  firft  wire.  Let 
the  wood  be  infulated,  and  a  ftrong  fpark,  which  ftrikes  on  the 
metallic  ball,  will  force  its  palfage  through  the  interval  of 
wood  which  lies  between  the  points,  and  appear  as  red  as 
blood.  To  prove  that  this  appearance  depends  on  the  wood’s 
abforption  of  all  the  rays  but  the  red  ;  when  tbefe  points  were 
deepeft  below  the  furface,  the  red  only  came  to  the  eye  through 
a  prifm  ;  when  they  were  raifed  a  little  nearer  the  furface,  the 
red  and  orange  appeared  ;  when  nearer  ftill,  the  yellow  ;  and  fo 
on,  till*  by  making  the  fpark  pafs  through  the  wood  very  near 
its  furface,  all  the  rays  at  length  become  vifible. 

“  Previous  to  the  difeoveries  that  have  been  made  in  modern 
times,  relative  to  the  chemical  effefts  of  light,  fome  mathema¬ 
tical  philofophers  difputed  its  exigence  as  a  particular  fluid, 
and  even  that  of  fire  itfelf ;  they  crudely  imagined,  that  the 
phenomena  of  light  and  heat  were  only  particular  modifications 
of  the  fubftances  in  which  they  appeared  ;  a  kind  of  vibration 
of  their  particles,  tranfmitted  by  means  of  a  medium,  as  in 
the  cafe  of  founds. 

“  They  applied  the  mathematics  to  this  hypothefis,  in  order 
to  explain  fome  particular  phenomena  ;  and  as  every  thing  that 
appears  to  be  deduced  from  mathematical  theorems,  eafily  le- 
■duces  thofe  who  do  not  apply  themfelves  to  examine  data,  this 
theory,  which  effectually  barred  the  road  to  the  mod  important 
phyfical  refearches,  met  with  many  partifans :  but  chemiftry 
and  meteorology  have  now  come  in  to  terminate  the  contro- 
verfy ;  and  there  are  at  prefent  very  few  philofophers  who  do 
not  agree,  that  lucidity  and  heat  are  the  effefts  of  two  fluids, 
namely,  light  and  fire,  which  produce  thofe  particular  pheno¬ 
mena  whenever  they  are  at  liberty  ;  but  which  at  the  fame  time, 
may  be  fo  combined  with  other  fubftances,  as  to  lie  hidden  in 
them  without  producing  thefe  effefts,  till  again  fet  at  liberty. 
By  an  attention  to  thefe  great  agents,  the  ftudy  of  nature  has 
proceeded  with  rapidity,  and  the  prefent  asra  will  probably  on 
this  account  be  as  much  celebrated  in  the  hiftory  of  fcience, 
as  thofe  in  which  Pafcal  demonftrated  the  preffure  of  the  air 
on  bodies,  and  in  which  Newton  difcovered  the  principle  of 
gravity. 

“  Our  progrefs  in  the  knowledge  of  the  origin  of  bodies 
has  been  much  advanced  in  this  age,  fince  chemifts  and  philo¬ 
fophers  have  begun  to  examine  their  volatile  products,  in  other 
words,  the  elaftic  fluids ;  but  this  would  have  been  doing  but 
little,  had  not  the  advances  in  other  branches  of  natural  know¬ 
ledge  led  them  to  difeover,  that  the  phenomena  of  heat  pro¬ 
ceeded  from  a  particular  fubftance  fufceptible  of  chemical  affi¬ 
nities,  namely,  fire,  the  immediate  caufe  of  heat.  Here  then 
is  a  fubftance  of  the  higheft  importance  in  the  compofition  of 
bodies,  which  neverthelefs  efcaped  the  attention  of  philofophers, 
while  they  only  dtimated  and  expreffed  the  amount  of  their 
produfts  by  their  weights.  Is  it  poffible  for  any  one  to  fupr 
pofe,  that  we  have  hereby  difcovered  all  the  imponderable  fub¬ 
ftances  that  enter  into  the  compofition  of  natural  bodies 
6 


We  ought  by  no  means  to  negleft  the  phenomena  of  luci¬ 
dity,  while  every  thing  announces  to  us  that  light  is  a  chemical 
fubftance.  This  negleft  is  fcarcely  now  to  be  apprehended, 
as  philofophers  are  aware  that  great  chemical  effefts  may  be 
produced  by  imponderable  fubftances.  The  phofphoric  phe¬ 
nomena  of  certain  mineral  fubftances  indicate  clearly  that  light 
enters  as  an  ingredient  in  their  compofition.  Wilfon  and  Bec- 
caria  have  fhewn,  that  every  fubftance  in  nature  is  more  or  Iefs 
phcfphorical ;  and  we  have  juft  feen,  that  there  is  fcarce  any 
iubftance  which  may  not  be  rendered  luminous  by  feparating 
its  eleftric  properties. 

The  fort  of  relation  between  thefe  two  imponderable  fub¬ 
ftances,  whofe  exiftenee  is  now  eftabliftied  beyond  a  doubt,  is 
fuch  as  in  many  other  inftances  is  found  to  fubfift  between  fuch 
fubftances  as  enter  into  the  compofition  the  one  of  the  other. 
Light  frequently  does  not  fenfibly  aft  otherwife  than  as  the 
caufe  of  lucidity,  or  of  luminous  phenomena  ;  and  fire  in  the 
fame  manner,  only  as  the  caufe  of  heat :  but  at  other  times, 
fire,  in  producing  heat,  produces  alfo  in  the  end  its  luminous 
effefts  ;  and  in  fome  circumftances  light,  in  making  vifible  the 
objefts,  by  its  reneftion  contributes  to  produce  heat.  Thefe 
phenomena  clearly  indicate,  that  one  of  thefe  fubftances  con¬ 
tains  the  other,  but  that  under  certain  circumftances  it  may  be 
fo  decompofed,  as  to  permit  either  of  them  to  exercife  the 
properties  peculiar  to  the  other. 

That  great  chemift  Boerhaave,  in  his  analyfis  of  fire,  has  fo 
clearly  eftabliftied  the  univerfality  and  importance  of  this  ele¬ 
ment,  and  fo  Itripped  it  of  the  myftic  drefs  in  which  it  was 
enveloped  before  his  time,  that  one  would  have  imagined  it 
fcarce  poffible  for  philofophers  to  have  refeired  fo  many  of  its 
fubtil  effects  to  occult  or  fanciful  properties  ;  yet  that  fuch  has 
been  the  cafe,  is  evident  from  the  flighted  infpeftion  of  mo¬ 
dern  theories.  Again,  though  the  moft  obvious  phenomena 
in  nature,  and  numerous  experiments,  tend  to  afeertain  beyond 
all  doubt,  that  the  matter  of  common  light  or  fire  pervades  all 
nature,  and  fills  all  things ;  yet,  as  has  before  been  obferved,  the 
whole  has  been  overlooked  as  an  accidental  filtration  that  im¬ 
plied  no  confequences,  nor  interfered  with  the  various  unintel¬ 
ligible  properties  of  bodies,  notwithftanding  it  pervaded  their 
innermoft  penetralia. 

Nothing  can  be  more  evident,  than  that  the  natural  omni¬ 
potence  of  light  depends  on  the  fun  ;  by  him,  in  a  natural 
fenfe,  the  matter  of  fire,  as  his  iffue,  is  omniprefent,  and  all— 
fufficient.  If  the  life  of  all  things  depends  on  the  aftivity  he 
communicates  to  them,  is  it  not  probable  that  it  is  the  in¬ 
fluence  of  the  folar  fluid  that  generates  and  maintains  that 
life,  in  all  its  fpecific  charafters,  in  every  being  according  to 
its  kind  ?  And  that  life,  whether  it  be  vegetable  or  animal,  is 
fuch  as  it  is  according  to  the  ftate  of  the  fire  in  it ;  and  that 
every  dead  thing  is  only  fo,  becaufe  its  fire  is  quenched  ?  The 
ancient  philofophers  affirmed,  that  the  light  of  the  fun,  which 
gave  life  and  motion  to  all  things,  mull  exift  in  all  things ; 
they  therefore  conceived  all  things  to  be  replete  with  it.  May 
we  not  then  confider  it  highly  probable,  that  this  terraqueous 
globe  is  only  an  accumulation  of  materials  introduced  into  the 
boundlefs  ocean  of  folar  fluid  for  a  theatre  on  which,  under 
the  direftion  and  guidance  of  the  Almighty,  it  may  difplay 
its  inexhauftible  energy  and  powers  ;  the  terreftrial  mafs  being 
fo  difpoftd  and  arranged  by  its  Divine  Author,  as  to  be¬ 
come  a  feminal  bed  of  materials,  where  light  and  fire  may 
pierce,  animate,  and  difplay  an  endlefs  variety  and  fuccefiion  of 
beings  ? 

We  cannot  form  any  clear  or  diftinft  idea  of  the  agency  of 
the  folar  fluid  in  the  air,  in  animals,  in  vegetables,  &c.  without 
confidering  it  firft  mortf  in  general ;  nor  can  we  properly  take 
a  view  of  the  univerfal  agency  of  the  element  produftive  of 
fire,  light,  and  eleftricity,  and  its  importance  to  the  animal 


ELECTRICITY. 


261 


fram-.’,  unlefs  we  take  an  enlarged  profpeft  of  its  a&ion.  Be- 
fides,  knowledge  often  makes  more  rapid  advances,  by  reafon- 
ing  upon  known  fa&s,  than  by  difeovering  new  ones,  which 
by  their  novelty  too  often  lead  to  hafty  and  undigelled  theories. 
In  the  difquifition  upon  thefe  fluids,  we  have  always  kept  an 
eye  upon  the  doftrine  of  ele.ftricity ;  and  the  preceding  as 
w  ell  as  following  experiments  all  concur  in  (hewing  the  analogy 
that  runs  through  nature;  and  it  will  be  evident,  that  eleCtri- 
city,  though  not  in  name,  has  been  the  doChine  of  all  ages. 
Let  us  therefore  continue  to  treat  of  thefe  wonderful  fluids. 
Of  all  that  are  known  in  the  univerfe,  the  mobility  of  the  mat¬ 
ter  of  light  is  the  greatefl.  There  is  not  the  ftnalleft  fpeck  of 
colour  in  the  beams  of  the  fun,  that  does  not  obediently  re¬ 
ceive  perpetual  impreffions  from  him  in  all  lineal  directions, 
by  night  as  well  as  by  day.  The  fun,  as  the  fountain  of  mo¬ 
tion,  is  alfo  continually  agitating  this  fluid  either  radially,  or 
obliquely,  by  the  lateral  (hocks  and  fri&ion  cf  the  radii  upon 
thofe  parts  of  the  fluid  that  lie  out  of  the  line  cf  the  fun’s  ir¬ 
radiation  ;  thefe,  together  with  the  conftant  viciffirudcs  of  day 
and  night,  preferve,  in  all  its  internal  parts,  a  continued  motion. 

It  mult  be  owned,  however,  that  even  this  is  not  adequate 
to  convey  a  juft  idea  of  the  conftant,  pofitive,  intenfe  energy, 
from  the  a&ivity  of  the  matter  of  light ;  of  which  a  better 
idea  may  be  formed,  by  examining  the  mode  of  its  action  in 
the  interior  parts  of  the  molt  rigid  and  folid  bodies.  For  in 
the  moil  fecret  receffes  of  the  mod  folid  and  paffive  fubftances, 
the  matter  of  light  is  fo  far  from  exifting  in  an  indolent  qui- 
efeent  ftate,  that  it  is  impofiible  to  form  an  adequate  idea  of 
its  inceflant  and  active  energy,  under  thefe  circumflances.  Yet 
this  ftate  of  bodies  is  but  little  thought  of  by  philofophers  in 
their  refearches  into  its  properties,  either  common  or  fpecial, 
which  vve  (hall  illuftrate,  by  confidering  the  circumftances  cf 
fonorous  bodies,  and  the  phenomenon  of  hammering  cold  iron 
till  it  becomes  of  a  red  heat. 

Were  this  fluid  refident  within  bodies,  in  an  indolent  and 
paflive  ftate,  it  could  exert  no  reluclation  on  any  mechanical 
force  difturbing  its  paffive  occupation  within  bodies  ;  whereas, 
in  faCl,  its  natural  ftate  is  never  difturbed  without  an  aClive  ir¬ 
ritation  being  excited  in  the  fluid,  to  recover  and  repoffefs  its 
organical  and  interftitial  inherency,  greater  than  that  by  which 
it  was  expelled  ;  it  returns  with  a  force  not  barely  fufficient  to 
recover  the  dimenlions  it  occupied  within  bodies,  but  with  a 
violence  capable  of  expanding  them  as  much  beyond  their  na¬ 
tural  Size  as  the  external  blow  or  concuffion  tended  to  comprefs 
them  within  it :  lienee  a  vibratory  eolluCtation  takes  place  be¬ 
tween  that  aClion  which  preferves  bodies  in  their  natural  crafis, 
and  the  rapid  returns  of  the  fluid  to  its  natural  (late.  Thefe 
vibrations  continue  for  a  time,  and  imperceptibly  diminifti  till 
they  eeafe  entirely. 

The  violent  agitation,  thus  excited  ’ey  the  colliflon  of  bo¬ 
dies,  is  not  confined  to  their  points  of  contact,  but  pervades 
their  whole  fubftance,  and  ofcillates  in  every  part ;  as  is  de- 
monftrated  to  the  eye  and  ear,  when  a  mufical  chord  is  (truck. 
We  have  fpecimens  alio  of  it,  in  all  elaftic  fonorous  bodies. 
When  a  bell  is  It  ruck,  the  found  continues  labouring  in  the  car 
for  a  conliderable  time  afterwards ;  nor  is  the  tumult  fublided, 
when  our  fenfe  of  it  fails  ;  it  paffes  through  a  gradual  decay 
not  perceptible  to  our  fenfes.  If  an  iron  poker  be  fufpended 
from  the  head,  by  holding  it  between  the  teeth  ;  though  iron 
difeovers  no  great  degree  of  any  fonorous  quality,  yet  if  it  be 
ftruck,  you  will  have  a  very  ftriking  fenfation  of  the  vibratory 
motion  its  whole  fubftance  conceives  from  the  ftroke,  by  the 
teeth’s  tranfmitting  thefe  cffe&s  to  the  ear. 

We  hear  much  from  phyfiologifts  of  the  irritability  of  our 
nervous  fy Item,  as  a  very  myfterious  phenomenon;  but  there 
are  more  ftriking  examples  of  this  irritability  in  the  moll  rigid 
inanimate  fubftances,  fuch  as  glafs,  bell  metal,  See.  which  though 
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fo  rigid  that  few  inftruments  will  make  an  impreflion  on  them, 
aie  yet  capable  of  being  agitated  through  every  atom  of  their 
fubftance  ;  nay,  fo  as  in  feme  cafes  to  be  burft  in  pieces  by  the 
impreflion  of  certain  founds.  A  wine  glafs  will  burft  in  pieces 
by  the  aClion  excited  through  its  fubftance  by  certain  tones  of 
voice.  Columns  of  maible  or  porphyry  are  tremulous  to  thun¬ 
der  explofions,  and  to  certain  tones  which  an  organ  is  capable 
of  producing. 

And  this  exceffive  mobility  of  parts  throughout  the  whole 
fubftance  of  the  mod  rigid  bodies,  clearly  implies  a  great  tur- 
gency  of  their  fubftance  with  fome  very  aClive  fluid,  fo  that 
a  fmall  increafe  of  its  aClion  is  ready  to  burft  them  in  pieces. 
A  (light  refiftance  to  the  internal  agitation  of  a  bell,  will,  upon 
this  principle,  caufe  it  to  crack. 

It  is  not  eafy  to  conceive,  that  fuch  a  tremulous  motion  as 
this  (hould  be  produced  through  the  whole  continuity  of  fuch 
hard  bodies,  unlefs  they  contained  in  themfelves  fome  incon¬ 
ceivably  adlive  element,  exerting  a  conftant  nifus  to  force  their 
parts  to  as  great  a  diftance  from  each  other  as  pofllble,  and 
barely  count  era  died  by  the  power  that  maintains  their  cohefion. 
The  indications  of  this  reftlefs  a&ivity  within  folid  bodies,  are 
not  confined  to  fttch  as  are  commonly  called  elaftic.  Thus 
iron  yields  more  ftriking  proofs  of  this  latent  adlive  principle 
than  any  fubftance  of  greater  elafticity  than  itfelf,  and  thus 
difclofcs  to  our  fenfible  convidlion,  precifely  what  that  principle 
or  reftlefs  element  is,  that  exerts  its  energy  fo  powerfully  with¬ 
in  all  tevreftrial  fubftances.  For  tire  power  within  bodies,  that 
fuftains  and  preferves  their  form,  is  not  a  paffive  power.  It  is 
a  pofitive  re-adlion  to  the  approach  of  the  parts  of  the  body. 
The  law  of  re-adlion  being  equal  to  adlion,  refides  ultimately 
in  the  conftitution  of  this  powerful  fluid  medium.  Whenever 
the  fpaccs  it  occupies  within  the  furface  of  bodies  are  preffed 
nearer  one  another  by  any  fudden  flrock  or  collifion,  and  confe- 
quently  this  medium  is  for  an  inftantdriven  out,  the  next  fnllant 
it  returns  with  violence,  not  merely  enough  to  regain  its  place 
in  the  body,  but  equal  to  that  with  which  it  was  ejedled  ;  and 
therefore,  in  returning,  it  dilates  its  fpaccs  as  much  beyond  their 
lize,  as  they  were  compreffed  below  their  natural  (landard  by 
their  collifion ;  by  which  means  a  temporary  ofcillation  is 
excited  between  the  efforts  of  that  power,  which  circumfcribes 
bodies,  and  binds  them  to  their  natural  dimenlions,  and  the  in¬ 
ternal  medium  which  was  irritated  by  the  ftroke  to  aCt  with 
a  d-egree  of  force  equal  thereto. 

But  (hould  the  ftrokes,  which  difpoffefs  tin’s  fluid  of  the 
fpaccs  it  naturally  obtains  within  bodies,  be  quickly  and  fuccef- 
fively  renewed;  before  the  coI'uClations  raifed  by  the  former 
ones  have  fubfided  ;  the  internal  agitation  may  thereby  foon  be 
raifed  to  fuch  a  height,  as  to  break  forth  and  become  manifell 
in  the  form  of  aClual  lire. 

We  may  in  fircl  confider  every  material  being,  through  all 
the  forms  of  nature,  as  a  compofition  of  this  celellial  fluid  and 
terreftiial  matter;  and  that  the  diftribution  of  material  fub¬ 
ftances  into  thefe  two  claffes  is  the  true  key  to  all  natural  know¬ 
ledge.  It  not  only  diftinguiflies  tin’s  globe  from  the  celeftial 
fluid  in  which  it  fwims,  but  is  to  be  applied  to  every  individual 
terreftiial  fubftance ;  which  muft  be  confidered,  if  we  would 
comprehend  the  phenomena  of  nature,  as  an  intimate  compo- 
fltion  of  thefe  two  elements  :  tire  latter  being  the  organ  or  cafe 
to  the  energy  of  the  former,  and  the  modifier  of  its  inceflant 
activities ;  while  the  former  is  the  medium  ufed  by  mind  to  im- 
prefs  thofe  characters  on  the  latter,  which  are  known  as  the 
diftingui(hing  properties  of  different  fubftances. 

Agreeably  to  the  variety  of  thefe  phenomena  by  which  its 
energy  has  been  difeovered  to  us,  this  fluid  has  been  named, 
under  different  circumftances,  light,  fire,  eleBricity,  materia  fub- 
ti/i.r,  materia  media,  &c.  At  other  times  it  has  been  divefted 
of  its  materiality,  and  been  confidered  merely  as  a  principlf 
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annexed  to  or  inherent  in  matter,  under  the  terms  of  occult 
quality,  nifus,  at  trad  ion,  tltSric  attraction,  elnflicity ,  irritability , 
•vital  principle,  life,  fympathy ,  Jlimulus,  & c. 

The  invifible  agent  which  is  thus  varioufly  deferibed,  is  ever 
ready  to  exert  and  fliew  itfelf  in  its  effefts,  cherifiiing,  heating, 
fermenting,  diffolving,  fhining,  and  operating  in  various  man¬ 
ners,  according  to  the  fubjefts  which  employ  and  determine  its 
force.  It  is  prefenl  in  all  parts  of  the  earth  and  firmament, 
though  in  moll  cafes  latent  and  unobferved,  till  fome  occafion 
produces  it  in  aft,  and  renders  its  effefts  vifible  ;  it  exifts  in  our 
contlitution,  and  indeed  in  every  form  in  nature,  in  two  modes, 
interftitially  and  organically.  If  the  pores  of  gold  (the  denfelt 
of  all  known  fubftances)  exceed  its  folid  or  earthly  parts,  how 
much  greater  mull  the  proportion  of  folar  fluid  be  in  our  frame 
than  in  that  of  gold !  The  element  of  water  furniflres  an  illuf- 
tration.of  this. 

In  confequence  of  its  tranfparency,  water  certifies  to  our 
fenfes,  that  light  has  free  accefs  into  and  through  its  fubftance  ; 
and  the  latter  probably  fills  up  its  interfiices,  as  water  does  a 
fpunge  when  foaked  in  it.  But  we  know  further  by  the  flui¬ 
dity  and  the  volatilifation  of  water,  that  the  matter  of  light 
or  fire  has  not  only  accefs  to  its  interfiices,  but  penetrates  and 
occupies  its  fimilar  elementary  particles ;  for  thefe  particles 
could  not  be  rendered  volatile,  but  by  internal  dilatation  ;  nor 
could  they  be  dilated,  but  by  fomething  that  their  internal 
parts  were  capable  of  receiving.  Thefe  particles  then  are  the 
organical  parts  of  water,  which  have  their  individuality  as  fe- 
parable  elementary  parts,  as  well  as  their  fimilarity  of  charac¬ 
ter,  preferved  by  that  etherial  principle  with  which  they  are 
endued. 

Having  fettled  thefe  points,  we  fhall  now  have  an  obvious 
folution  of  the  difficulties  which  have  attended  the  quefiion, 
What  is  the  principle  of  natural  life  ?  Modern  phyfiology  has 
indeed  bewildered  the  conception  of  its  pupils,  by  not  diftin- 
guifhing  between  the  term  life,  ufed  metaphyfically  for  our 
fyftern  of  confcioufnefs,  or  as  the  refult  of  our  whole  compo- 
fition,  explicable  only  by  the  creator,  and  the  fame  term  life, 
ufed  phyiically,  to  denote  the  natural  power  that  prefides  in 
reciprocally  regulating,  and  being  regulated  by,  the  mechauifm 
and  difpolition  of  the  whole,  and  of  every  part  and  particle 
of  the  animal  machine. 

The  unremitting  and  reciprocal  corrufcations  of  this  vital 
principle  in  the  fluids  and  folids,  according  to  the  different 
qualities  and  confiftencies  they'  affume  in  different  parts  of  our 
conftitution,  dilplay  and  fullain  the  whole  fy'ftem  of  life  in 
every  individual.  Light  is  not  more  inftantaneoufly  difpatched 
by  reflection  from  a  mirror,  or  by  that  power  which  every 
point  of  the  air  has  of  reflefting  lightning,  than  that  with 
which  the  fame  fluid,  under  the  character  and  modification  of 
the  vital  principle,  afts  from  place  to  place  in  our  bodies.  For 
the  moment  of  willing,  and  of  moving  any  member,  is,  to  us, 
Tindiftinguifliably  the  fame ;  fo  likewife  the  moment  of  being 
touched,  and  the  touch  being  felt.  But  thefe  inftantaneous 
tranfmiffions  in  our  frame  are  not  confined  to  fuch  as  we  have 
a  coulcious  perception  of :  they  are  mceffantly  tranfafting  ;  the 
remote!!  vibrating  artery  eorrefponding  with  the  heart,  does 
not  more  immediately  and  conftantly  feel  its  power,  than  the 
material  principle  of  vitality,  through  its  whole  form  in  our 
ftruftlire,  feels  the  permanent  influence  of  its  own  power  con¬ 
centred  in  and  irradiating  from  the  brain,  the  nerves  being 
the  direftors  of  the  various  intended  energy  of  the  powers  of 
natural' life.  This  vivifying  plenum,  occupying  and  organifing 
every  particle  and  interftice  in  our  compofition,  can  difeharge 
its  whole  nifus  according  to  the  pathic  intimation  and  direction 
of  any  nerve  or  nerves,  as  inftantly  as  eleftricity  does  through 
the  fubltance  of  the  body  that  receives  the  eleftrical  firoke. 

When  it  is  confidered  that  the  rarefying  and  expanfive  force 


of  this  element  is  fufficient,  in  an  inftant  of  time,  to  produce 
the  greateft  and  moft  ftupendous  effefts,  we  have  a  full  proof" 
not  only'  of  the  power  of  fire,  but  alfo  of  the  wifdom  with 
which  it  is  managed,  and  withheld  from  burfting  forth  to  the 
utter  ravage  and  deftruftion  of  all  things ;  and  it  is  very  re¬ 
markable,  that  this  fame  element,  fo  fierce  and  deftruftive, 
fnould  yet  be  fo  varioufly  applied  by  Providence,  as  to  prove 
the  genial  and  cherifhing  flame  of  every  thing  that  exilts  on 
the  earth. 

Upon  a  due  confideration  of  what  has  been  faid,  it  will  be 
found  that  our  arguments  concur  in  proving,  what  all  nature 
bears  tefiimony  of,  “  that  the  fluid  etherial  matter  of  the  hea¬ 
vens  afts  by  impulfe  on  the  folid  matter  of  the  earth  ;  is  in- 
ftrumental  in  every  one  of  its  produftions,  and  neceflary  to  all 
the  ftated  phenomena  of  nature.  The  elements  may'  then  be 
divided  into  aftive  and  paffive  ;  not  that  they  are  fuch  by  any 
inherent  or  effential  difference,  but  that,  according  to  the  order 
ellablifhed  by  the  Divine  Architect,  they  are  obferved  to> 
fubfifi  under  fuch  relations. 

Sect.  XXIII.  Of  Animal  ElcSricity. 

Having  proceeded  thus  far  in  the  fubjeft  of  Eleftricity  in 
general,  we  next  come  to  fpcak  of  the  reafons  and  experiments 
which  induced  Dr.  Shebbeare,  in  1755,  to  adopt  eleftricity  as 
the  principle  of  vital  heat  and  motion.  We  fhall  alfo  fhew  how 
far  his  opinion  has  been  confirmed  by  fubfequent  difeoveries. 

When  we  put  a  mufcle  into  motion  by  the  will,  we  are  able 
neverthelefs  to  aftuate  it  by  a  farther  extenfion  of  volition,  as 
from  walking  to  running.  By  this  operation  of  the  mind, 
there  is  more  of  the  vital  fire  determined  to  the  mufcles  em¬ 
ployed  in  thofe  aftions  ;  mufcles  are  alfo  brought  into  aftion, 
by  the  fire  from  the  eleftrical  machine,  and  palfied  limbs  have 
been  rendered  plump  by  the  fame  means,  and  a  power  of 
motion  and  aftion  reftored  to  thofe  whofe  palfies  have  not  been 
of  a  long  Handing,  and  which  had  not  their  fource  from  an 
injury  of  the  fpinal  marrow.  This  offers  a  convincing  proof, 
that  vital  fire  is.  the  caufe  of  mufcular  motion,  and  that  this 
vital  fire  is  of  the  fame  kind  with  that  produced  by  the  com¬ 
mon  means  of  eleftricity. 

After  our  having  dilcovered  in  the  eleftrical  fluid  fo  many 
phenomena,  which  are  always  to  be  diftinguifhed  from  thofe  of 
fire,  it  will  fcarce  be  any  longer  difputed,  that  they  are  the  fame 
in  their  own  nature.  Nor,  after  the  fire  put  in  aftion  in  eleftri¬ 
cal  experiments  has  been  perceived  by'  all  our  fenfes,  can  we 
fuppofe,  that  there  can  be  lefs  reality  in  it,  than  in  earth,  air, 
water,  or  fire,  whofe  reality  with  refpeft  to  mankind  depends 
on  the  evidences  of  thofe  very  fenfes.  Eleftricity  communicates 
ideas  to  every  fenfe 3  it  is  light  to  the  eye,  odour  to  the  nofe, 
firoke  to  the  touch,  and  fub-acid  to  the  organs  of  tafte. 

If  heat  be  communicated,  either  by  means  of  water,  or  any 
other  method,  to  the  heart  of  a  viper  or  of  an  eel  taken  from 
the  body'  of  thofe  animals,  it  will  again  begin  to  vibrate.  Now 
heat  is  fire  in  aftion,  and  thus  the  lame  elfeft  is  produced  as 
in  the  cafe  of  a  palfied  limb. 

The  hearts  of  vipers,  eels,  and  fuch-like  animals  are  put  into 
motion  by  a  power  of  the  fame  nature,  though  in  a  lefs  degree 
than  that  which  moves  the  hearts  of  larger  animals,  becaufe 
they  are  extremely  cold  by  nature,  and  therefore,  in  them,  alefs  . 
degree  of  fire  ftimulates  the  heart  than  in  the  larger  animals. 
It  is  not  improbable,  that  the  fame  degree  of  heat  which  is 
neceflary  to  keep  a  fowl  alive,  would  defiroy  a  frog  or  viper. . 
After  the  heart  of  a  viper  has  ceafed  to  beat  with  the  applica¬ 
tion  of  any'  certain  degree  of  heat,  it  will  vibrate  again  on  the 
application  of  a  ftill  greater  degree  of  heat. 

Again,  the  heart  of  an  animal,  which  in  the  open  air  has 
ceafed  to  move  with  a  certain  degree  of  heat,  will  vibrate  again 
in  vacuo  with  the  fame  degree  3  for,  the  preffure  of  the  atmo- 
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fphcrc  being  removed,  a  lefs  power  is  'required  to  diftend  the 
ventricles. 

The  heart  of  an  eel,  which  had  been  fome  time  dead,  was 
placed  by  Dr.  Shebbeare  on  a  card,  and  put  on  the  conductor. 
The  firft  motion  perceived,  was  its  fwelling,  or  the  diaftole  of 
the  ventricles,  which  not  being  immediately  followed  by  the 
contraction  or  fyltole,  he  took  the  eleCtrical  fparlc  from  the 
heart,  on  which  it  contracted.  It  then  dilated  again,  and  upon 
the  application  of  his  finger  again  contracted ;  and  thus  hav¬ 
ing  repeated  it  feveral  times,  the  heart  continued  to  perform  its 
diaftole  and  fyftole,  without  being  touched ;  and  when  it  was 
removed  it  ceafed,  but  began  again  upon  ^eing  placed  on  the 
conductor. 

From  lord  Bacon  we  have  a  very  remarkable  inftance  of  the 
effeCt  of  fire  upon  the  human  heart.  He  fays,  “  that  upon 
the  embowelling  of  a  criminal,  he  had  feen  the  heart  of  a  man, 
after  it  was  thrown  into  the  fire,  leap  up  for  feveral  times  to¬ 
gether,  at  firft  to  the  height  of  a  foot  and  a  half,  and  then 
gradually  lower,  to  the  belt  of  his  memory,  for  the  fpace  of 
leven  or  eight  minutes.” 

If  we  trace  vital  heat  and  motion  from  their  fource,  we  ihall 
find  thefe  phenomena  ftill  more  clearly  illuftrated.  An  egg, 
though  it  include  all  the  parts  neceffary  for  the  formation  of 
an  animal,  will  never  produce  a  chicken,  unlefs  it  is  kept  in 
a  certain  degree  of  heat  for  a  certain  time;  which  heat,  regu¬ 
larly  conducted,  is  all  that  is  neceffary  to  the  production  of  a 
young  animal.  There  is  no  other  vital  principle  transfufed 
from  the  hen  to  the  embryo,  than  from  a  common  fire.  Thus 
is  fire  plainly  proved  to  be  the  firft  mover  in  the  animal  ma¬ 
chine,  and  is  the  only  aCtive  material  or  natural  principle  du¬ 
ring  its  exiftence;  and  it  is  a  principle  abfolutely  neceflary  for 
the  prefervation  of  health.  If  fire  then  be  allowed  to  poffefs 
the  power  of  exciting  the  vital  motion  in  the  womb,  or  egg, 
we  cannot  reafonably  refufe  it  the  power  of  continuing  it  after 
the  animal  is  produced. 

Now,  a  variety  of  reafons,  which  will  be  feen  as  we  proceed, 
fender  it  apparent,  that  the  fluid  of  fire  paffes  by  the  nerves  to 
the  brain  and  l'pinal  marrow,  and  from  thence  to  the  heart  for 
the  fupplying  the  caufe  of  involuntary  motion  ;  and  that  a  fuf- 
ficient  quantity  is  always  detained  there  to  go  to  the  mufcles  at 
particular  times  to  enable  them  to  perform  the  voluntary  ac¬ 
tions.  This  fire  is  lodged  in  the  brain,  medulla  fpinalis,  gang¬ 
lions,  and  nerves,  and  thence  operates  on  all  the  different  parts 
of  the  body ;  and  what  is  loft  of  it  is  continually  fupplied  from 
the  furrounding  bodies. 

Ey  the  nerves  which  are  deftined  to  the  fenfe  of  feeling, 
this  fire  is  conveyed  to  the  brain  ;  while  thole  which  are  def¬ 
tined  to  motion,  are  the  conductors  by  which  it  is  conveyed  to 
the  mufcles.  For  a  partituiar  explanation  of  the  manner  in 
which  it  aCts,  Dr.  Shebbcare’s  writings  on  this  fubjeCt  mud  be 
confulted. 

It  is  not  the  exiftence  of  the  fluid  of  fire  alone,  that  confti- 
tutes  and  preferves  the  vital  heat  and  vital  motion  ;  but  it  muft 
for  this  purpofe  be  brought  into  a  certain  ftate  or  degree  of  ac¬ 
tion,  which,  in  a  healthy  man,  amounts  to  98  of  Fahrenheit’s 
thermometer  ;  and  according  to  the  degrees  of  heat  originally 
deftined  to  each  animal,  and  the  excels  or  decreafe  of  it,  will  be 
the  ftate  of  its  aClivity  and  vigour.  Neither  is  this  confined  to 
animals ;  fomething  of  the  fame  kind  feems  to  take  place  in 
vegetables.  The  heat  which  produces  an  apple  to  perfection, 
would  never  bring  forth  a  pine  apple;  and  the  firs  which  thrive 
and  look  green  on  the  bleak  and  fijowy  hills  of  Norway,  would 
perifh  in  the  burning  lands  of  Barca  ;  whilft  the  fpicy  vege¬ 
tables  of  the  eaft  would  languilh  and  expire  in  that  cold  clime 
which  perfects  the  oak. 

In  like  manner  that  degree  of  heat  which  hatches  the  chicken 
from  an  egg,  would  deftroy  the  whole  race  of  fifties  if  applied  to 
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their  fpawn  ;  and  thus  the  very  fame  element,  which  makes 
an  animal  complete  in  one  degree,  and  in  one  fpecies,  deftroys 
its  exiftence  in  another  fpecies  with  the  fame  degree.  A  degree 
of  heat  which  would  Injure  the  life  of  a  frog,  would  not  be  fuf- 
ficient  to  keep  the  heart  of  a  lheep  in  aCtion.  Health  depends 
on  a  degree  of  heat  which  is  natural  to  each  animal,  and  hap¬ 
pily  we  are  furnilhed  by  nature  with  powers  to  keep  up  this  de¬ 
gree,  and  counteract  and  throw  off  what  is  fuperfluous. 

In  what  we  have  here  faid  of  vital  heat  and  motion,  there  ic 
nothing  new  fuppofed ;  no  new  property  affigned  either  to  fire 
or  eleClricity ;  no  new  formation  given  to  any  part  of  the  hu¬ 
man  fabric.  Thus  we  require  no  more  of  the  nerves  than  that 
they  exift,  and  that  they  are  conductors  of  the  eleCtric  fluid  \ 
which  experiment  proves.  Vital  heat  and  vital  motion  are 
here  as  they  are  in  nature,  beginning  together,  and  continuing 
fo  through  life.  Solar  fire  and  the  eleCtric  fluid  are  one  and 
the  fame  vivifying  principle,  actuating  all  the  different  orders  of 
material  beings  :  they  are  fo  radically  the  fame,  that  in  various 
inftances  you  find  that  what  was  one  becomes  the  other;  ,and 
thus  fads  and  philofophy  are  united  ;  and  the  caufe  of  natural 
life  and  motion  is  difeovered  by  reafon  and  experience  to  be  the 
fame  with  what  our  lenfes  inform  us  to  be  intuitively  the  true  one. 
Generally  fpeaking,  whenever  the  explanation  of  the  caufe  of  any 
phenomena  in  nature  is  contradictory  to  the  obvious  apprehen- 
lion  of  a  plain  underftanding,  there  is  reafon  to  fufpeCt  its 
truth.  That  to  the  agency  of  fire  all  animal  motion  and  animal 
heat  are  owing,  is  obvious  to  the  meaneft  capacity  ;  and  if  this 
element  ceafe  to  aCt,  or  if  it  be  difunited  from  the  body,  death 
is  the  certain  conlequence.  Every  part  of  nature  affords  faCts 
to  fupport  this  opinion.  Every  ray  of  the  great  luminary 
which  enlightens  the  univerfe  is  fraught  with  fire,  which  it  is 
ready  to  manifefton  meeting  with  a  proper  recipient.  Without 
their  genial  warmth,  both  animal  and  vegetable  life  muft  ceafe, 
and  all  nature  become  one  lifelefs  and  torpid  mafs. 

In  a  word,  all  nature  teftifies  the  exiftence  of  this  etherial 
fluid,  and  demonfirates  its  inceftant  and  aCtive  energy.  To  us, 
indeed,  it  often  remains  latent  ;  and  peculiar  circumliances  are 
neceflary  to  excite  thofe  figns  which  render  its  effeCts  moll  vifi 
ble  to  our  fenfes.  The  ancients,  viewing  nature  as  file  is,  often 
attained  more  accurate  notions  of  her  operations,  than  modern 
philofophers.  Thefe,  by  multiplying  experiments  without  firft 
attaining  a  correft  idea  of  the  faCts  continually  prefented  for  ob- 
fervation  in  the  great  laboratory  of  nature,  have  often  wafted 
their  time  and  talents  ;  and  in  the  end  have  bewildered  them- 
felves  in  an  inexplicable  labyrinth,  or,  at  beft,  have  only  fup¬ 
plied  the  place  of  one  fpecies  of  ignorance  by'fubftituting  ano¬ 
ther. 

The  difciples  of  Plato  and  Pythagoras  maintained,  that  fire 
was  the  great  inftrumental  caufe  in  the  univerfe,  fubordiriate  to 
the  infinite  creative  mind  ;  and  that  it  actuated  the  macrocofm, 
and  animated  the  microcofm.  The  ancient  naturalifts  have  uni- 
verfally  maintained  the  exiftence  of  fire  in  all  bodies;  and 
however  indiftimStly  they  were  able  to  write  on  it,  what  they 
wrote  was  true.  Theophraftus  has  lpoken  of  lire  in  terms  that 
befpeak  a  confiderable  knowledge  of  the  fubjeCt.  Far  from  fup- 
pofing  motion  to  be  the  caufe,  much  further  from  fuppofing  it 
to  be  the  elfence  of  fire,  he  aflerts,  that  fire  is  a  very  diftindt 
thing  from  the  matter  in  which  we  fee  it  lodged,  and  from  the 
motions  which  we  fee  excite  it ;  and  that  it  is,  in  its  pure  na¬ 
tural  ftate,  fine,  etherial,  imperceptible,  and  at  perfect  reft.  He 
hints,  that  this  fire  was  the  breath  which  the  creator  diffufed  tn 
all  matter,  which,  palling  over  the  waters,  made  out  of  them 
metals,  ftones,  and  earth  ;  and  aflerts,  that  it  is  the  inftmment 
which  he  employs  to  give  all  things  vitality  and  adtion. 

The  ancients  in  general  confidered  earth  and  water,  air  and- 
fire,  as  the  component  elements  of  all  vifible  and  known  cor¬ 
poreal  beings,  and  that  life,  was  conveyed  to  them  through  the 
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elements  of  air  and  firs ;  that  this  fire  was  continually  operating 
to  apply  and  adjoin  to  thefe  bodies  the  newly  arrived  matter, 
converting  this  matter  into  a  fubftance  of  the  fame  nature  or 
form  with  that  part  to  which  it  was  applied,  and  thus  fitting 
it  for  the  growth  or  increafe,  as  well  as  the  aliment  of  the  part. 
But  then  they  alfo  ccnfidered  natural  life  as  only  poflefied  of 
■thefe  powers,  becaufe  it  was  the  immediate  agent  of  mind  :  for 
mind  is  evidently  the  caufe  of  form  to  all  things  formed  by 
man  ;  and  the  caufe  of  union  or  cohjundtion,  to  all  things  united 
or  conjoined  by  the  afiiftance  of  art. 

Not  to  agree  at'  lead  in  fome  refpedts  with  thefe  ancient 
fages  is  impoffible  :  for  when  we  contemplate  the  univerfe  with 
-attention,  we  find  that,  in  fa6t,  there  is  no  effedt  either  beautiful, 
great,  marvellous,  or  terrible,  but  what  proceeds  from  the  opera¬ 
tion  of  fire.  We  cannot  therefore  be  furprifed,  that  after  the 
dilcovery  of  electricity  it  was  confidered  as  the  phyfical  caufe  of 
motion,  irritability,  &rc.  notwithftanding  which,  medical  men 
•have  fhewn  a  blameable  degree  of  reludtance  towards  the  invef- 
tigation  of  this  fubjedt,  though  there  can  be  no  doubt  of  the 
importance  of  its  application  in  medicine. 

Though  the  agency  of  this  fluid,  and  its  exiftencein  animated 
nature,  have  been  lo  fully  proved,  that  there  can  be  very  little 
•doubt  that  it  is  effentially  connected  with,  and  continually  ex¬ 
erting  its  influence  on,  the  human  frame,  we  {ball  neverthelefs 
mention  in  this  place  lome  further  inftances  to  corroborate 
what  has  been  already  advanced.  By  means  of  a  fmall  con- 
denfing  plate,  Mr.  Cavallo  obtained  very  fenfible  figns  of  elec¬ 
tricity  from  various  parts  of  his  own  body,  and  the  head  of  al- 
moft  any  other  perfon.  The  ftrong  eledtricity  obtained  in  frof- 
ty  weather  from  (ilk  ftockings,  &:c.  on  being  pulled  off,  as  well  a3 
that  obtained  by  combing  the  hair,  have  been  long  known. 
Among  others,  Mr.  Brydone  mentions  a  lady,  who,  on  combing 
her  hair  in  frofty  weather  in  the  dark,  had  obferved  fparks  of  fire 
to  iifue.  This  made  him  think  of  trying  to  colled  the  eleCtrical 
fire  from  human  hair  alone.  To  this  end,  he  defined  a  young 
lady  to  ftand  on  wax,  and  comb  her  lifter's  hair,  who  was  fit¬ 
ting  in  a  chair  before  her  5  foon  after  fhe  had  begun  to  comb, 
the  young  lady  on  the  wax  was  furprifed  to  find  her  whole  body 
eledtrified,  and  darting  out  fparks  of  fire  againft  every  objedfi 
that  approached  her.  Her  hair  was  ftrongly  eleCtrical,  and 
affeCfed  an  eleClrometer  at  a  confiderable  dillance.  He  charged 
a  metallic  condudtor  from  it,  and  in  the  fpace  of  a  few  minutes 
collected  a  futficient  quantity  of  fire  to  kindle  common  fpirits, 
and,  by  means  of  a  fmall  jar,  gave  many  linart  ftrokes  to  thole 
that  were  prefent. 

Mr.  Brydone  obferves,  that  when  the  difeoveries  in  eledtri- 
eity  are  further  advanced,  we  may  find,  that  what  we  call  fen- 
libility  of  nerves,  and  many  other  difeafes,  which  are  known 
only  by  name,  are  owing  to  the  body’s  being  poflefied  of  too 
large  or  too  fmall  a  quantity  of  thisfubtil  fluid,  which  is  perhaps 
the  vehicle  of  all  our  feelings.  It  is  known,  that  in  damp  and 
hazy  weather,  when  this  fire  is  blunted  and  abforbed  by  the 
humidity,  its  aCtivity  is  leffened,  and  what  is  collected  is  foon 
diffipated  ;  then  our  fpirits  are  more  languid,  and  our  fenfibi- 
lity  is  lefs  acute.  And  in  the  firocc  wind  at  Naples,  when  the 
air  feems  totally  deprived  of  it,  the  whole  fyftem  is  unflrung, 
and  the  nerves  feem  to  lofe  both  their  tenfion  and  elafticity,  till 
the  north  weft  wind  awakens  the  aCtivity  of  the  animating 
power,  which  foon  reltores  the  tone,  and  enlivens  all  nature, 
which  feemed  to  droop  and  languifh  in  its  abfence;  nor  can 
this  appear  l'urprifing,  if  it  be  from  the  different  date  of  this  fire 
in  the  human  body,  that  the  ftridtum  and  laxum  proceed,  and 
not  from  any  alteration  in  the  fibres  themlelves,  or  their  being 
more  or  lefs  braced  up  (among  which  bracers  cold  has  been 
reckoned  one),  though  the  mulcular  parts  of  an  animal  are  more 
braced  when  they  are  hot,  and  relaxed  when  they  are  in  a  con¬ 
trary  ft  ate. 


The  perpetual  eledtricity  of  the  atmofpbere,  which  is  new  fig 
longer  a  problem,  feems  to  furnifh  a  very  juft  inference,  that  it 
mult  exert  a  certain  power  over  all  the  beings  on  the  earth,  and 
principally  on  organized  bodies,  among  which  the  human  frame 
claims  the  firft  place. 

There  is,  however,  no  neceffity  for  deductions  from  a  general 
view  of  nature,  for  we  are  now  in  pofieffion  of  fatts,  which 
prove,  that  it  is  a  principal  agent  in  promoting  the  functions  of 
animated  beings  5  as  in  the  gymnotus  eleCtricus,  torpedo,  and 
filurus  eleCtricus.  For  the  fimiiitnde  eltablifhed  between  the 
eleCtrical  fluid  of  thefe  animals,  and  that  of  nature  at  large,  is 
fuch,  that  in  a  phyfical  fenfe  they  may  be  deemed  perfectly 
analogous. 

Sect.  XXIV.  Of  tie  later  Experiments  nice:  lo  ajecrtaln  tbt 
Nature  of  Animal  Electricity. 

"When  the  extraordinary  fen fations  produced  by  the  torpedo, 
&rc.  were  attributed  by  Mr.  Walfh  to  electricity,  his  opinions, 
and  the  inferences  deduced  from  his  experiments,  were  vehe¬ 
mently  oppofed  by  many  of  the  belt  eleCtricians  of  the  day : 
the  conceptions  of  thefe  men  being  limited  to  the  minutiae  of 
experiments,  they  were  incapable  of  grafping  a  more  extenfive 
fubjeCt,  or  one  that  was  not  in  ail  relpeCts  conformable  to  the 
appearances  they  were  accuftomed  to.  Whereas  a  juft  view  of 
things  fhould  have  prepared  them  to  expeCt  various  anomalies, 
while  they  were  invelligating  the  nature  of  an  invifible  and  fub- 
til  agent,  fubjedt  to  a  variety  of  modifications  from  the  fub¬ 
ftance  through  which  it  palTes,  or  with  which  it  may  be  com¬ 
bined.  Hence,  in  the  purfuit  of  animal  eleCiricity,  every  eleCtria 
fign  is  not  to  be  expeCted,  as,  from  the  very  nature  of  its  con¬ 
nection  with  animated  beings,  it  will  certainly  acquire  new  and 
diltindt  properties. 

Before  we  proceed  to  defcri'oe  the  experiments  of  Wall i  and 
others,  it  is  neceffiary  to  enlarge  a  little  on  thofe  principles 
which  may  feem  to  throw  a  light  on  the  fubjedt  of  animal  elec¬ 
tricity,  and  by  which  they  may  be  reconciled  to  the  general 
agency  of  nature.  It  is  evident,  from  a  great  variety  of  expe¬ 
riments,  that  electricity  is  always  firft  rendered  fenfible  by  a 
folution  of  continuity.  There  is  alfo  every  reafon  to  ftippofe, 
that  the  eledtric  matter  is  carrying  on  its  molt  important  func¬ 
tions,  when  we  are  unable  to  perceive  any  figns  of  electricity. 
It  has  been  fhewn,  that  the  eledtric  matter,  and  what  we  term 
eledtricity,  are  not  infeparable  beings  ;  that  the  one  may  fubfift, 
when  the  other  eeafes  to  appear.  As  the  air  may  occupy  a 
fpace  without  producing  found,  fo  the  eledtric  matter  may 
refide  in  a  body  without  exhibiting  any  eledtric  figns.  We  know 
alfo,  by  univerfal  obfervation,  as  well  as  partial  experiments, 
that  there  is  a  principle  in  all  bodies,  which  is  continually  en¬ 
deavouring  to  extend  their  form,  but  whofe  energies  are  conti¬ 
nually  counteracted  by  an  exterior  force.  Now  it  muft  be  evi¬ 
dent,  that  every  folution  of  continuity  will  give  an  opportunity 
for  this  expanfive,  dilating  fubftance  to  efcape,  when  it  puts  on 
new  and  unexpected  appearances.  Now,  as  we  know  this  ex¬ 
panding  fubftance  is  fire,  and  have  a  proof,  that  on  its  efcape 
it  exhibits  eledtric  figns ;  we  have  a  further  confirmation  of  the 
identity  of  fire  and  the  eleCtrical  fluid. 

Perhaps  this  view  of  the  fubjedt  is  in  itfelf  a  fufficient  fe- 
futation  of  Dr.  Munro’s  attempt  to  prove,  in  his  Experi¬ 
ments  on  the  Nervous  Syftem,  that  the  nervous  fluid  or  energy 
is  not  the  fame  with  the  eleCtrical ;  though  many  other  argu¬ 
ments  may  be  adduced  to  anfwer  that  intention.  The  dodtor’s 
difficulty,  in  conceiving  how  the  eleCtrical  fluid  can  be  accumu¬ 
lated  within  our  nervous  fyftem,  is  not  greater  than  that  of  con¬ 
ceiving  how  it  is  accumulated  arnidft  a  conducting  fluid  in  the 
torpedo,  See.  nor  indeed  than  of  its  being  accumulated  in  the 
I^yden  phial,  as  glafs  is  now  known  to  be  permeable  to  it.  But 
the  difficulty  with  refpedt  to  animals  vaniftics,  when  we  ccnfider 
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that  elefineab  appearances  are  occafloncd  by  a  Jlate  of  the  flu-id 
affogetber  different  from  that  under  which  it  exijls  in  the  ani¬ 
mal  frame.  When  it  is  in  the  latter  its  powers  are  united,  and 
its  operations  imperceptible  :  when  it  appears  as  electricity,  its 
powers  are  divided,  and  ibnae  of  their  die  its  rendered  obvious 
to  the  lenfes. 

So  far  as  mechanical  ftimuli  have  any  relation  to  fire,  fo  far 
they  will  he  in  ibnae  degree  fijnilar  to  the  eleCtrical  fluid,  and 
aCt  in  the  fame  manner ;  for  ftimulants  aCt  only  as  they  are 
the  vehicles  of  tire.  Munro’s  fecoud  objection  therefore  falls 
to  the  ground.  The  fame  reafotiing  applies  to  his  fixth  objec¬ 
tion.  His  fourth  argument,  fo  far  from  proving  that  the  ner¬ 
vous  and  eleCtrical  fluids  are  not  the  fame,  may  be  confidered  as 
a  clear  proof  of  their  identity,  for  the  two  eleCtrical  powers 
always  act  in  oppofite  directions.  On  the  fame  principle,  the 
nervous  energy,  i.  e.  the  eleCtrical  fluid  in  its  united  ftate,  can¬ 
not  pats  readily  up  or  down  a  nerve  that  has  been  tied  or  cut, 
for  the  tying  or  cutting  the  nerve  changes  the  ftate  of  the  fluid 
itfelf. 

Previous  to  our  account  of  the  experiments  relating  to  ani¬ 
mal  eleCtricity,  it  will  not  be  improper  to  notice  fome  re¬ 
marks  of  the  Rev.  Mr.  William  Jones,  inferted  in  his  Eflay  on 
the  Firft  Principles  of  Natural  Philofophy,  and  which  are  inti¬ 
mately'  connected  with  our  prefent  1’ubjeCt.  “  As  the  force  of 
the  eleCtrical  fluid  (lays  he)  is  principally  exerted  on  the  nerves 
and  tendons  of  the  body,  there  is  reafon  to  believe  that  this 
fluid  is  the  fame  with  that  fomething  which  many  phyficians 
have  difeourfed  upon  under  the  name  of  animal  Jpirits.  The 
nerves  do  not  appear  as  if  they  were  defigned  to  admit  any  ani  ¬ 
mal  fluid  or  liquor,  unlefs  it  be  an  indolent  lyonph  necetfary  to 
keep  them  moilt  :  but  their  pellucidity  indicates  that  they  are 
properly  adapted  to  give  a  direCt  pallage  to  the  fluid  light ;  for 
they  are  tranfparent,  and  that  not  tranfverfely,  but  longitudi¬ 
nally,  or  in  the  direction  of  their  fibres.  This  Mr.  Jones  ob- 
ferved  accidentally,  as  lome  eyes  of  flieep  and  oxen,  which  he 
bad  procured  for  diffeCtion,  lay  on  the  table  y  one  of  thefe  eyes 
Ihonc  in  the  day-time,  much  in  the  fame  manner  as  the  eyes  of 
feme  animals  do  in  the  dark.  On  examining  into  this  circum- 
ftance,  he  found  that  if  his  hand  were  interpofed  between  the 
neareft  window,  and  the  extremity  of  the  optic  nerve  (a  part 
of  which,  nearly  an  inch  in  length,  remained  with  the  eye, 
and  was  accidentally  pointed  towards  the  window)  the  light 
immediately  difappeared.” 

From  thefe  particulars  he  was  led  to  confider,  whether  the 
light  that  appears  in  the  eyes  of  fome  animals  in  the  night 
time,  is  really  a  reflection  of  light  from  the  eye,  as  is  com¬ 
monly  fuppofed;  or  whether  it  does  not  rather  pais  into  the  eye, 
through  the  optic  nerve,  from  the  body  of  the  animal.  It  is 
not  eafy  to  conceive  how  this  fliining  can  be  occafioned  by  a 
reflection  of  light  from  the  choroides  in  the  bottom  of  the  eye, 
when  the  light  to  be  reflected  (as  in  dark  night)  is  not  vifible 
before  its  entrance  into  the  eye.  If  a  candle  be  held  before  the 
eyes  of  a  dog,  arid  you  place  yourfelf  in  the  line  of  reflection, 
the  light  will  be  vifibly  reflected  from  his  eyes,  becaufe  the  illu¬ 
mination  is  fuificiently  ftrong :  but  when  there  is  no  vifible 
illumination  at  all,  how  Ihould  it  account  for  the  like  effeCt  ? 
Whence  it  is  more  reafonable,  that  this  appearance  Ihould  be 
owing  to  a  light  from  within  the  body  of  the  animal,  which 
being  weaker  than  the  light  of  the  day,  but  ftronger  than  the 
light  of  the  night,  is  vifible  in  the  night,  but  not  in  the  day. 
The  light  of  other  bodies  which  Ihine  in  the  dark  is  inherent 
in  thole  bodies,  as  in  putrefying  veal,  fifli,  rotten  wood,  phof- 
phorus,  the  glow-worm,  &c.  Concerning  the  laft  of  thefe,  the 
eminent  anatomift  and  philofopher,  T.  Bartholine,  has  the  fol¬ 
lowing  obfervation  :  “  If  a  glow-worm  be  examined,  it  will  ap¬ 
pear  to  have  a  lucid  liquor  in  the  hinder  part  of  its  body,  where 
the  heart  is  placed,  by  which  the  heart  is  moved  and  illuminated ; 
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and  this  fluid  retains  its  light  fo  long  as  the  heart  of  the  infeCt 
lives,  and  pofleftes  the  power  of  motion.” 

In  his  “  Heads  of  LeCtures  on  a  Courfe  of  Experimental  Phi¬ 
lofophy,”  Dr.  Prieftley  has  gi-.-en  a  moll  excellent  and  compen¬ 
dious  view  of  the  principal  experiments  that  have  been  made 
by  Valli  and  others,  engaged  in  the  fame  enquiry,  to  determine 
the  eleCtricity  of  animals.  For  a  circumftanlial  detail  of  thele 
we  refer  to  the  work  :  one  alone  we  relerve,  which  will  fulfice 
to  give  an  idea  of  the  nature  of  thefe  operations.  The  abdo¬ 
men  of  a  frog  was  opened,  in  order  to  lay  bare  the  fpine  of  the 
back,  and  difeover  the  crural  nerves  which  iliue  from  it.  A 
few  lines  above  this  point  Mr.  Valli  cut  the  animal  in  two,  and 
palling  his  feiflars  immediately  under  the  origin  of  thefe  nerves, 
removed  the  remaining  portion  of  the  vertebral  column,  fo  as 
only  to  leave  the  vertebra  which  united  the  bundle  of  nerves. 
This  portion  of  the  vertebrae  was  enveloped  with  a  piece  of 
Iheet-lead  ;  the  coated  part  was  touched  with  one  end  of  a  me¬ 
tallic  conductor,  and  with  the  other  the  furface  of  the  thighs,, 
which  were  previoufly  ftripped  of  their  fkins.  The  movements 
produced  thereby  were  violent,  and  continued  for  a  confiderable 
time.  See  a  reprefentation  of  the  prepared  frog  in  pi.  n. 

This  being  the  manner  in  which  the  animal  is  prepared  for 
thefe  experiments,  we  (hall  now  fpeak  of  the  principal  refults, 
as  Dr.  Prieftley  has  ftated  them. 

1.  The  nerve  of*the  limb  being  laid  bare,  and  furrounded 
with  a  piece  of  llieet-lead,  or  of  tinfoil,  if  a  communication  be 
formed  between  the  nerve  thus  armed,  and  any  of  the  neigh¬ 
bouring  mufcles,  by  means  of  a  piece  of  zinc,  ftrong  contrac¬ 
tions  will  be  produced  in  the  mulcles  of  the  limb. 

2.  If  a  portion  of  the  nerve,  which  has  been  laid  bare,  be 
armed  as  above,  contractions  will  be  produced  as  powerfully,  by 
forming  the  communication  between  the  armed  and  bare  part 
of  the  nerve,  as  between  the  armed  part  and  a  mufcle. 

3.  A  fimilar  effeCt  is  produced  by  arming  a  nerve,  and  (imply 
touching  the  armed  part  of  the  nerve  with  the  metallic  con¬ 
ductor. 

4.  Contractions  will  take  place  if  a  mufcle  he  armed,  and 
a  communication  be  formed  by  means  of  the  conductor  between 
it  and  a  neighbouring  nerve.  The  lame  effeCt  will  be  produced 
if  the  communication  be  formed  between  the  armed  mufcle  and 
another  mufcle  which  is  contiguous  to  it. 

3.  Contractions  may  be  produced  in  thg  limb  of  an  animal, 
by  bringing  the  pieces  of  metal  into  contaCt  with  each  other, 
at  fome  diftance  from  the  limb  ;  provided  the  latter  make  part 
of  a  line  of  communication  between  the  two  metallic  conduc¬ 
tors.  The  method  taken  to  prove  this,  is  the  following  :  The 
amputated  limb  being  placed  upon  a  table,  let  the  operator  hold 
^rith  one  hand  the  principal  nerve,  previoufly  laid  bare ;  and  in 
the  other  let  him  hold  a  piece  of  zinc  :  let  a  finall  plate  of  lead 
or  filver  be  then  laid  upon  the  table  at  fome  diftance  from  the 
limb,  and  a  communication  be  formed  by  means  of  water  be¬ 
tween  the  limb  and  the  part  of  the  table  where  the  metal  is 
lying.  If  the  operator  touch  the  piece  of  filver  with  the  zinc, 
contractions  will  be  produced  in  the  limb  the  moment  that  the 
metals  come  into  contaCt  with  each  other.  The  fame  effeCt  will 
be  produced,  if  the  two  pieces  of  metal  be  previoufly  placed 
in  contaCt,  and  the  operator  touch  one  of  them  with  his  hand. 

6.  Mufcular  contractions  can  be  produced  in  the  amputated 
leg  of  a  frog,  by  putting  it  into  water,  and  bringing  the  two 
metals  into  contaCt  with  each  other,  at  a  finall  diftance  from 
the  limb. 

7.  The  eleCtrlc  influence  which  has  paflfed  through,  and  exci¬ 
ted  contractions  in  one  limb,  may  be  made  to  pafs  through,  and 
excite  contractions  in  another  limb.  In  performing  this  expe¬ 
riment,  it  is  neceflary  to  attend  to  the  following  circumftances  : 
Let  two  amputated  limbs  of  a  frog  be  taken ;  let  one  of  them  be 
laid  upon  a  table,  and  its  foot  be  folded  in  a  piece  of  filver  ;  let 
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a  perlon  lift  up  the  nerve  of  this  limb  with  a  lilver  probe,  and 
another  perlon  hold  in  his  hand  a  piece  of  zinc,  with  which 
he  is  to  touch  the  filver  including  the  foot.  Let  the  perfon 
holding  the  zinc  in  one  hand,  catqh  with  the  other  the  nerve  of 
the  lecond  limb  ;  and  he  who  touches  the  nerve  of  the  firft 
limb,  is  to  hold  in  his  other  hand  the  foot  of  the  lecond  :  let  the 
zinc  now  be  applied  to  the  filver  including  the  foot  of  the  firft 
limb,  and  contraclions  will  immediately  be  excited  in  both  the 
limbs. 

8.  There  is  no  involuntary  mufcle,  except  the  heart,  in  which 
contractions  cannot  be  excited  by  thefe  experiments  :  contrac¬ 
tions  are  produced  more  ftrongly,  the  farther  the  coating  is  pla¬ 
ced  from  the  origin  of  the  nerve. 

9.  The  bodies  of  animals  aim  oft  dead  have  been  confiderably 
revived  by  exciting  this  influence.  When  thefe  experiments 
are  repeated  upon  an  animal  that  has  been  killed  by  opium,  or 
by  the  eledlric  fhock,  very  flight  contractions  are  produced  ;  and 
no  contractions  whatever  will  take  place  in  an  animal  that  has 
been  killed  by  muriated  quickfilver,  or  that  has  been  ftarved  to 
death.  Zinc  appears  to  be  the  belt  exciter  when  applied  to  gold, 
filver,  molybdena,  fteel,  or  copper  5  the  latter  metals,  however, 
excite  but  feeble  contractions  when  applied  to  each  other  ;  next 
to  zinc,  in  contaCt  with  thefe  metals,  tin  and  lead  appear  to  be 
i.he  moft  powerful  exciters. 

jo.  If  a  plate  of  zinc  be  applied  to  the  tipper  part  of 
the  point  of  the  tongue,  and  a  plate  of  filver  to  its  under  part; 
on  bringing  the  two  metals  into  contaCt  with  each  other,  a  pun¬ 
gent  difagreeable  feeling,  which  it  is  difficult  to  defcribe,  is  pro¬ 
duced  in  the  point  of  the  tongue.  And  if  a  plate  of  zinc  is 
placed  between  the  upper  lip  and  the  gums,  and  a  plate  of  gold 
applied  to  the  upper  or  under  part  of  the  tongue  ;  on  bringing 
thefe  two  metals  into  contaCt  with  each  other,  the  perlon  ima¬ 
gines  that  he  fees  a  flaffi  of  lightning,  which,  however,  a  by- 
ftander  in  a  dark  room  does  not  perceivg  ;  and  the  perfon  per¬ 
forming  the  experiment  perceives  the  flafti,  though  light  is  com¬ 
pletely  excluded. 

Dr.  Munro,  after  performing  this  experiment  repeatedly, 
eonftantly  felt  a  pain  in  his  upper  jaw,  at  the  place  to  which 
the  zinc  had  been  applied,  which  continued  for  an  hour  or 


more ;  and  in  one  experiment,  after  he  had  applied  a  blunt  probe 
of  zinc  to  the  leptum  narium,  and  repeatedly  touched  with  a 
crown  piece  of  filver  applied  to  the  tongue,  and  thereby  produ¬ 
ced  the  appearance  of  a  flafli,  ieveral  drops  of  blood  fell  from 
that  noltril ;  and  Dr.  Fowler,  after  making  a  like  experiment 
on  his  ears,  experienced  fimilar  efteCfs. 

Sect.  XXV.  Of  the  Refemblance  of  the  Fluid  put  in  Motion  by 
the  foregoing  Experiment,  to  the  EleCtrical  Fluid. 

On  this  fubjeCtit  is  obfervable,  that  the  fluid  fet  in  mo¬ 
tion  by  the  application  of  the  metals  to  each  other,  and  to  ani-. 
mal  bodies,  or  to  water,  agrees  with  or  refembles  the  eleCtrical 
fluid  in  the  following  refpeCts  :  1.  Like  the  eleCtrical  fluid,  it 

communicates  the  fienl'e  of  pungency  to  the  tongue.  2.  Like 
the  eleCtrical  fluid,  it  is  conveyed  readily  by  water,  blood,  the 
bodies  of  animals,  the  metals  ;  and  is  arrelted  in  its  courlc  by 
glafs,  fealing-wax,  Ac.  3.  It  paffes  with  fimilar  rapidity 
through  the  bodies  of  animals.  4.  Like  the  eleCtrical  fluid,  it 
excites  the  activity  of  the  veflels  of  a  living  animal ;  as  the 
pain  it  gives,  and  hemorrhage  it  produces,  leem  to  prove.' 
Hence,  perhaps,  it  might  be  employed  with  advantage  in  arne- 
norrhoea.  It  excites  convulfions  of  the  mufcles  in  the  fame 
manner,  and  with  the  fame  effects,  as  eleCtricity.  5.  When  the 
metals  and  animal  are  kept  fteadily  in  contaCt  with  each  other, 
the  convulfions  ceale,  or  an  equilibrium  items  to  be  produced, 
as  after  dilcharging  the  Leyden  bottle. 

Notwithftanding  thefe  remarkable  dilcoveries  relative  to  the 
peculiar  operation  of  eleCtricity  when  produced  from  an  animal 
body ;  it  muft  be  confelfed,  we  have  advanced  but  a  very  fliort 
way  towards  a  complete  development  of  the  phenomenon  of 
nervous  influence.  Enough  indeed  has  been  difeovered,  to  ftiew 
clearly,  that  there  exifts  a  flrong  and  immediate  connection  be¬ 
tween  that  and  the  electricity  afforded  by  inanimate  fubftances. 
It  is  to  be  hoped,  that  future  attempts  will  be  attended  with 
frill  farther  advantages  to  this  fublime  branch  of  natural  philo- 
fophy  ;  and  that  the  obfeurities  with  which,  it  muft  .be  owned, 
the  fubjeCt  is  ftill  involved,  will,  ere  long,  be  removed  by  the 
diligent  and  well-direCted  exertions  of  the  philofophers  and  phy- 
ficlogifts  of  our  own  times. 
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ELECTRIDES,  anciently  Hlands  in  the  Adriatic  fea,  which 
received  their  name  from  the  quantity  of  amber  (clcCtrumJ  which 
they  produced.  They  were  at  the  mouth  of  the  Po,  according 
to  Apollonius  of  Rhodes;  but  fome  hiftorians  doubt  of  their  ex - 
Iftence. 

ELECTROMETER,  an  inftrument  which  fhews  the  quan¬ 
tity  of  eleCtrical  fluid  prefent.  See  Electricity,  p.  245. 

ELECTRUM,  in  natural  hiftory.  See  Amber. 

ELECTUARY,  in  pharmacy,  a  form  of  medicine  compo¬ 
sed  of  powders  and  other  ingredients,  incorporated  with  fome 
conferve,  honey,  or  fyrup.  Voffius  obferves,  that  all  the  reme¬ 
dies  prelcribed  for  the  lick,  as  well  as  the  confeCtions  taken  by 
way  of  regale,  were  called  by  the  Greeks  sxXayuaTa.,  and  ix.\uv. t«, 
of  the  verb  “  I  lick  ;”  whence,  fays  he,  was  formed  the 

Latin  eletlar'mm,  and  afterwards  el e  dinar  him.  This  conjeCture 
he  fupports  from  the  laws  of  Sicily,  where  it  is  ordained,  that 
eledhiaries,  fyrups,  and  other  remedies,  be  prepared  after  the  le¬ 
gal  manner.  The  Bollandifts,  who  relate  this  etymology,  feem  to 
confirm  it.  For  the  compofition  of  eleCtuaries,  fee  Pharmacy. 

ELEEMOSYNA  Carucarum,  or  pro  Aratris,  or  Aratri,  in 
our  ancient  cultoms,  a  penny  which  king  Ethelred  ordered  to  be 
paid  for  every  plough  in  England  towards  the  fupport  of  the 
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poor.  Sometimes  it  is  alfo  called  eleemofna.  regis,  becaufe  firft' 
appointed  by  the  king. 

ELEEMOSYNARIUS,  in  our  old  writers,  is  ufed  for  the 
almoner  or  peculiar  officer  who  received  the  eleemolynary  rents 
and  gifts,  and  diftributed  them  to  pious  and  charitable  ufes. 
There  was  fuch  an  officer  in  all  religious  houles.  The  bifhops 
alfo  ufed  to  have  their  almoners,  as  now  the  king  has. 

ELEGANCE,  from  eligo  “  I  choofe,”  denotes  a  manner  of 
doing  or  faying  things  politely,  agreeably,  and  with  grace. 
With  grace,  fo  as  to  rife  above  the  common  manners  ;  politely, 
lb  as  to  Itrike  people  of  delicate  tafte ;  and  agreeably,  lb  as  to 
diffufe  a  relifh  which  gratifies  every  body. 

Elegance,  in  oratory  and  compofition,  an  ornament  of  po- 
litenefs  and  agreeablenefs  Ihown  in  any  difcourle,  with  fuch  a 
choice  of  rich  and  happy  expreffions,  as  to  rife  fuperior  to  the 
common  manners,  and  to  ftrike  people  of  a  delicate  tafte.  It 
is  obferved,  that  elegance,  though  irregular,  is  preferable  to  re¬ 
gularity  without  elegance:  that  is,  by  being  fo  fcrupulous  of 
grammatical  couftrubtion,  we  Iofe  certain  licences  wherein  the 
elegance  of  language  confifts. 

ELEGIAC,  in  ancient  poetry,  any  thing  belonging  to  elegy. 
See  Elegy. 
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•  ELEG IT,  in  law,  a  writ  of  execution,  which  lies  for  a  perfon 
who  has  recovered  debt  or  damages  ;  or  upon  a  recognizance  in 
any  court,  againft  a  defendant  that  is  not  able  to  fatisfy  the  tame 
in  his  goods. 

ELEGY,  a  mournful  and  plaintive  kind  of  poem.  See  the 
article  Poktry. 

ELEMENTS,  in  phyfics,  the  firfl  principles  of  which  all  bo¬ 
dies  in  the  fyftem  of  nature  are  compofed.  Thefe  are  fuppofed 
to  be  few  in  number,  unchangeable,  and  by  their  combinations 
to  produce  that  extent!  ve  variety  of  objefls  to  be  met  with  in 
the  works  of  nature.  That  there  is  in  reality  tome  foundation 
for  this  doiffrine  of  elementary  bodies  is  plain  ;  for  there  are 
fome  principles  evidently  exempted  from  every  change  or  decay, 
and  which  can  be  mixed  or  changed  into  different  forms  of  mat¬ 
ter.  A  perfon  who  furvey3  the  works  of  nature  in  an  inatten¬ 
tive  manner,  may  perhaps  form  a  contrary  opinion,  when  he 
confiders  the  numerous  tribes  of  folfils,  plants,  and  animals,  with 
the  wonderful  variety  that  appears  among  them  in  almoft  every 
inftance.  He  may  from  thence  be  induced  to  conclude,  that 
nature  employs  a  vaft  variety  of  materials  in  producing  fuch  pro¬ 
digious  diverfity.  But  let  him  inquire  into  the  origix  of  this  ap¬ 
parent  diverfity,  and  he  will  find  that  thofe  bodies  -which  feem 
the  moll;  different  from  each  other  are  at  bottom  nearly  the  fame. 
Thus  the  blood,  chyle,  milk,  urine,  &c.  as  well  as  the  various 
folid  parts  of  animals,  are  all  compofed  of  one  particular  fub- 
fiance  ;  of  grafs,  for  inftance,  with  the  afiiftance  of  air  and  water, 
.and  even  fometimes  of  very  infipid  kinds  of  grafs.  The 
lame  fimplicity  prefents  itfelf  in  the  original  compofition  of  the 
nourilhment  of  vegetables,  notwithftanding  the  variety  among 
them  with  refpeft  to  hardnefs,  foftnefs,  elallicity,  tafte,  odour, 
and  medical  qualities.  They  chiefly  depend,  for  thefe,  upon 
water  and  the  light  of  the  fun  ;  and  the  fame  fimplicity  mult 
take  place  in  animals  that  are  fed  on  vegetables.  The  analj'fis 
of  animal  fubftances  confirms  thi6  hypothefis ;  for  they  can  all 
be  reduced  into  a  few  principles,  which  are  the  fame  in  all,  and 
only  differ  with  regard  to  the  proportions  in  which  they  are 
combined.  With  regard  to  animals,  the  cafe  appears  to  be  the 
fame  :  and  the  more  we  are  acquainted  with  them,  the  more  rea- 
fon  we  have  to  believe  that  the  variety  in  their  origin  is  veryfmall. 

Notwithftanding  the  infinite  variety  of  natural  produftions, 
therefore,  it  appears,  that  the  materials  employed  in  their  pro¬ 
duction  are  but  few  ;  that  thefe  are  uniformly  and  certainly  the 
fame ;  totally  exempted  from  any  change  or  decay ;  and  that 
the  conftant  and  gradual  change  of  one  body  into  another  is 
produced  by  the  various  feparations  and  combinations  of  the 
original  and  elementary  parts,  which  is  plain  from  the  regula¬ 
rity  and  uniformity  of  nature  at  all  times.  There  is  a  change 
of  forms  and  combinations  through  which  it  palfes,  and  this  has 
been  the  cal'e  from  the  earlieft  accounts  of  time  3  the  produc¬ 
tions  of  nature  have  always  been  of  Lhe  fame  kind,  and  fuc- 
ceeded  one  another  in  the  fame  order.  If  we  examine  an  oak, 
for  inftance,  we  find  it  compofed  of  the  lame  matter  with  that 
of  any  other  that  has  exifted  from  the  earlieft  ages.  This  regu¬ 
larity  and  uniformity  in  the  courfe  of  nature  fhows  that  the  ele¬ 
mentary  parts  of  bodies  are  permanent  and  unchangeable ;  for 
if  thefe  elementary  particles  which  conftituted  an  oak  fome 
thoufand  years  ago,  had  been  undergoing  any  gradual  decay, 
the  oaks  of  the  prefent  times  would  have  been  found  confidera- 
bly  different  from  thofe  that  exifted  long  ago  ;  but  as  no  differ¬ 
ence  has  been  obferved,  it  would  feem  that  the  ultimate  ele¬ 
ments  of  bodies  have  always  continued  the  fame. 

Reflections  of  this  kind  have  fuggefted  an  idea  of  feveral  prin¬ 
cipal  elements  of  which  all  other  bodies  are  compofed,  which  by 
their  various  combinations  furnifhed  all  the  variety  of  natural 
bodies.  Democritus,  and  other  great  philofophers  of  antiquity, 
fixed  the  number  to  four,  which  have  retained  the  name  of  ele¬ 
ments  ever  fince.  They  are,  fire,  air,  earth,  and  water ;  each  of 
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which  they  imagined  was  naturally  difpofed  to  hold  its  own  pH-'? 
in  the  univerl'e.  Thus,  the  earth,  as  heavieft,  naturally  tended 
towards  the  centre,  and  occupied  the  lower  parts  ;  the  water,  as 
approaching  next  to  it  in  gravity,  was  fpread  chiefly  on  theout- 
fide  of  the  earth  ;  the  air,  being  more  fubtle  and  rare,  occupied  the 
middle  place  ;  while  the  fire,  being  ftiil  more  fubtile  and  aClive, 
receded  to  the  greateft  diftance  of  all,  and  was  fuppofed  tocom- 
pofe  the  planets  and  ftars.  This  fyftem  was  extended  to  all  the 
productions  of  nature.  Meteors  were  produced  from  a  combi¬ 
nation  of  fire  and  air ;  animals  were  considered  as  compofed  of 
earth  and  water  ;  and  thofe  that  were  warm  had  likewife  a  pro¬ 
portion  of  the  element  of  tire.  Thus  they  went  on,  explaining 
fome  of  the  moft  ftriking  qualities  of  the  feveral  productions  of 
nature  from  the  different  proportions  of  the  four  elements  they 
contained. 

But  though  this  fyftem  appears  not  at  all  deftitute  of  beauty 
and  propriety,  and  on  this  account  has  been  in  fome  meafure  re¬ 
ceived  even  to  the  prefent  time,  we  find  realon  to  doubt  whe¬ 
ther  thefe  four  fubftances  be  really  elementary  bodies  ;  nor  do 
they  anfwer  our  purpofe  in  forming  a  fyftem,  as  we  know  too 
iittieof  the  Intimate  ftrufture  and  texture  of  them  to  enable  us 
to  explain  other  bodies  by  them.  See  Chemistry,  p. 

Element,  in  a  figurative  fenfe,  is  ufed  for  the  principles  and 
foundations  of  any  art  or  fcience ;  as  Euclid’s  Elements,  &c. 

Elements,  in  aftronomy,  are  thofe  principles  deduced  from 
aftronomical  obfervations  and  calculations,  and  thofe  fundamen¬ 
tal  numbers  which  are  employed  in  the  conltruClion  of  tables  of 
the  planetary  motions.  Thus,  the  elements  of  the  theory  of  the 
furt,  or  rather  of  the  earth,  are  his  mean  motion  and  eccentri¬ 
city,  and  the  motion  of  the  aphelia.  The  elements  of  the  theo¬ 
ry  of  the  moon  are  its  mean  motion ;  that  of  its  node  and  apo¬ 
gee,  its  eccentricity,  the  inclination  of  its  orbit  to  the  plane  of 
the  ecliptic,  &c.- 

ELEMI,  in  the  materia  medica.  See  Amyris. 

ELENCHUS,  in  antiquity,  a  kind  of  ear-rings  fet  with 
large  pearls. 

Elenchus,  in  logic,  by  the  Latins  called  argumentum  and  in- 
qu'Jitio,  is  a  vicious  or  fallacious  argument,  which  deceives  under 
the  appearance  of  a  truth  ;  the  fame  with  what  is  otherwile  called 
fophifm. 

ELEPHANT,  in  zoology.  See  Elephas. 

American  Elephant  ;  an  animal  only  known  in  a  foflile 
ftate,  and  that  but  partially,  from  the  teeth,  fame  of  the  jaw¬ 
bones,  the  thigh-bones,  and  vertebrae,  found  with  many  others 
five  or  fix  feet  beneath  the  furface  on  the  banks  of  the  Ohio.  But 
thefe  bones  differ  in  feveral  rel'pe6ts  from  thofe  of  the  elephant ; 
for  which,  fee  Fc^z/ Bones.  As  yet  the  living  animal  has  evaded 
ourfearch.  Mr.  Pennant  thinks  it  “  more  than  probable,  that 
it  ftiil  exifts  in  fome  of  thofe  remote  parts  of  the  vaft  new  conti 
nent  unpenetrated  yet  by  Europeans.  Providence  maintains 
and  continues  every  created  fpecies  ;  and  we  have  as  much  alfu- 
rance  that  no  race  of  animals  will  any  more  ceafe  while  the 
earth  remains,  than  feed-time  and  barvejl,  cold  and  beat, fummer 
and  winter,  day  or  night.  See  Mammuth. 

Elephant -Beetle.  See  Scarab/eus. 

Knights  of  the  Elephant,  an  order  of  knighthood  in  Den¬ 
mark,  conferred  upon  none  but  perfons  of  the  firft  quality  and 
merit.  It  is  alfo  called  the  order  of  St.  Mary.  Its  inftitution 
is  Paid  to  have  been  owing  to  a  gentleman  among  the  Danith 
croifes  having  killed  an  elephant,  in  an  expedition  againft  the 
Saracens,  in  1 184  ;  in  memory  of  which,  king  Canutus  inftitu- 
ted  this  order,  the  badge  of  which  is  a  towered  elephant,  with  an 
image  of  the  holy  virgin  encircled  with  rays,  and  hung  on  a  wa¬ 
tered  fky-coloured  ribbon,  like  the  George  in  England. 

ELEPHANTA,  an  itland  on  the  W.  coaft  ol  the  Deccan  of 
Hindooftan,  five  miles  from  Bombay.  It  contains  one  of  the 
moft  inexplicable  antiquities  in  the  world.  The  figure  of  an 
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elephant,  of  the  natural  fize,  cut  coarfely  in  ftone,  appears  on 
the  landing-place,  near  the  foot  of  a  mountain.  An  eafy  Hope 
then  leads  to  a  ftupendous  fiibterranean  temple,  hewn  out  of  the 
folid  rock,  80  or  90  feet  long,  and  40  broad.  The  roof,  which 
is  cut  flat,  is  fupported  by  regular  rows  of  pillars,  about  ten  feet 
high,  with  capitals  refembling  round  cufhions,  as  if  preffed 
by  the  incumbent  mountain.  At  the  farther  end  are  three  gi¬ 
gantic  figures,  which  were  mutilated  by  the  abfurd  zeal  of  the 
Portuguefe,  when  this  iiland  was  in  their  pofleffion.  There  are 
various  other  obje£ts  worthy  the  attention  of  a  vifitor.  Mr. 
Grcfe,  who  has  given  a  copious  description  of  the  whole,  is  of 
opinion,  that  the  immenfe  work  of  fuch  an  excavation  is  a  far 
holder  attempt  than  that  of  the  pyramids  of  Egypt ;  and  major 
Hennell  thinks  that  this,  and  the  fubterraneous  temple  in  the 
adjacent  ifland  of  Salfette,  are  monuments  of  a  fuperftition  ante¬ 
rior  to  that  of  the  Hindoos.  Elephanta  was  ceded  to  the  Eng- 
lifh  by  the  Mahrattas. 

ELEPHANTIASIS,  called  alfo  the  lepra  of  the  Aral  Ians,  in 
medicine,  a  chronical  difeafe,  one  of  the  two  fpecies  of  leprofy 
which  affe&s  the  whole  body,  where  even  the  bones  as  well  as 
the  fkin  are  covered  with  fpots  and  tumors,  which  being  red  at 
laft[  turn  black.  See  Medicine. 

ELEPHANTINE,  in  Roman  antiquity,  an  appellation  given 
to  the  books  wherein  were  regiltered  the  tranfactions  of  thefenate 
and  magiftrates  of  Rome,  of  the  emperors  or  generals  of  armies, 
and  even  of  the  provincial  magiftrates  3  the  births  and  cl  a  lies  of 
the  people,  and  other  things  relating  to  the  cenfius.  They  are 
fuppofed  to  have  been  fo  called,  as  being  made  of  leaves  of  ivory 
or  elephants’  tufks. 

ELEPHANTOPHAGI,  an  ancient  people  of  Ethiopia, 

ELEPHANTOPUS,  in  botany  3  a  genus  of  the  polygamia 
fegregatae  order,  belonging  to  the  fyngenefia  clafs  of  plants  3  and 
in  the  natural  method  ranking  under  the  49th  order,  Compofites. 
The  calyculusis  quadriflorous,  with  hermaphrodite  florets  ligu- 
lated  or  plane ;  the  receptacle  is  naked  ;  the  pappus  briftly. 

ELEPHAS,  the  Elephant,  in  zoology,  a  genus  of  quadru¬ 
peds  belonging  to  the  order  of  bruta.  The  characters  are  thefe  : 
The  elephant  has  no  foreteeth  in  either  jaw,  and  the  dog-teeth 
are  very  long :  the  probofeis  or  trunk  is  long,  and  capable  of 
laying  hold  of  any  thing  3  and  the  body  is  fomewhat  naked. 

The  elephant  is  the  largeft  of  all  land-animals.  From  the 
front  to  the  origin  of  the  tail  he  is  generally  about  16  feet  long, 
from  the  end  of  the  trunk  25  feet,  and  about  14  feet  high.  The 
circumference  of  the  neck  is  17  feet,  and  the  circumference  of 
the  body  at  thegrofleft  part  25  feet  10  inches  3  the  tail  is  about 
6  feet  long,  and  2  j  in  circumference.  The  circumference  of  the 
legs  is  about  6  feet.  Thefe  are  the  largeft  dimenfions.  But  the 
animal  differs  in  fize  in  different  countries  3  in  fome  not  exceed¬ 
ing  7  feet  in  height.  The  eyes  are  fmall  in  proportion  to  the 
fize  of  the  animal.  The  muzzle  is  very  different  from  that  of 
any  other  quadruped  3  it  is  nothing  but  the  origin  of  a  long 
trunk  which  hangs  between  the  two  large  tufks  5  the  mouth  ap¬ 
pears  behind  the  trunk,  which  ferves  in  place  of  an  upper  lip, 
and  the  under  lip  terminates  in  a  point.  The  feet  are  fhort, 
round,  clumfy,  and  only  diftinguifhable  by  the  toes.  The  trank 
is,  properly  fpeaking,  the  nofe  extended,  and  terminated  by  a 
couple  of  noftrils.  But,  befides  ferving  as  an  organ  of  fmell,  the 
trunk  performs  all  the  functions  of  a  ftrong  and  dexterous  arm. 
The  trunk  of  an  elephant  is  about  8  feet  long,  feet  in  circum¬ 
ference  near  the  mouth,  and  one  foot  and  a  half  near  the  extre¬ 
mity  :  it  is  a  pipe  of  an  irregular  conical  figure,  and  widened  at 
the  end  :  the  l'uperior  fide  of  the  trunk  is  convex,  and  furrowed 
tranfverfely  ;  and  the  inferior  fide  is  flat,  and  has  two  longitudi¬ 
nal  rows  of  fmall  protuberances  refembling  the  tentacula  of  the 
filk-worm  and  moil  other  caterpillars.  The  upper  part  of  the 
trunk  correfponds  with  the  extremity  of  the  nofe  in  other  qua¬ 
drupeds,  and  anfwers  the  fame  intention  5  the  inferior  part  ferves 
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as  an  upper  Hp,  including  the  noftrils  at  the  fame  time.  For 
the  trunk  is  a  continued  canal,  divided  into  two  cavities  by  a 
longitudinal  partition  :  thefe  cavities  afeend  along  the  forepart 
of  the  upper  jaw,  where  they  make  a  turn  inward,  and  defeend 
into  the  palate,  and  then  terminate  in  two  feparate  orifices  ; 
they  have  likewife  each  a  feparate  orifice  at  the  end  of  the  trunk. 
At  the  place  where  thefe  cavities  make  a  turn,  and  before  they 
enter  into  the  bones  of  the  head,  there  is  a  moveable  cartilagi¬ 
nous  plate  fituated  in  fuch  a  manner  as  enables  the  animal  to 
Ihut  the  canal,  and  to  prevent  the  water  with  which  it  occafion- 
ally  fills  the  trunk  from  entering  into  the  paflage  of  the  nofe 
where  the  organs  ferving  for  the  fenfation  of  fmell  are  placed. 
The  elephant  can  move  the  trunk  in  all  directions ;  he  can  ex¬ 
tend  or  ihorten  it  at  plealure,  without  altering  the  diameters  of 
the  two  canals  within.  By  this  means  refpiration  is  not  inter¬ 
rupted,  whatever  be  the  fituatjon  of  the  trunk  3  and  the  water 
is  allowed  to  remain  till  the  animal  choofes  to  throw  it  out  by  an 
exfpiration.  Each  canal  is  lined  with  a  fmooth  firong  mem¬ 
brane,  and  the  furface  of  the  trunk  is  covered  with  another  ftrong 
membrane  or  lkin,  The  fubftance  contained  between  the  exte¬ 
rior  and  interior  membranes,  is  a  compofition  of  longitudinal 
and  tranfverfe  mufcles,  which  ferve  to  extend  and  contract  the 
length  of  the  trunk.  At  the  extremity  of  the  trunk  there  is  a. 
concave  protuberance,  in  the  bottom  of  which  are  the  two  paf- 
fages  of  the  noftrils.  The  inferior  part  of  the  protuberance  is 
thicker  than  the  Tides,  and  the  fuperior  part  is  ftretched  out 
like  a  finger  about  five  inches  long  3  which,  together  with  the 
edges  of  the  whole  extremity  of  the  trunk,  takes  on  different 
figures  according  to  the  necelfities  of  the  animal.  It  is  by  this 
organ  that  the  animal  lays  hold  of  food  or  other  fubftances  ; 
which  he  manages  with  as  much  dexterity  as  a  man  does  his 
hand,  taking  up  grains  of  corn,  or  the  fmalleft  piles  of  grafs, 
and  conveying  them  to  his  mouth.  When  he  drinks,  he  thrufts 
his  trunk  into  the  water,  and  fills  it  by  drawing  in  his  breath 
and  exhaufting  the  air :  when  the  trunk  is  thus  filled  with  wa¬ 
ter,  he  can  either  throw  it  out  to  a  great  diftance,  or  drink  it 
by  putting  the  end  of  the  trank  in  his  mouth. 

The  two  large  tufks,  which  fome  call  the  horns  of  the  ele¬ 
phant,  are  of  a  yellowifh  colour,  and  extremely  hard.  The  bony 
fubftance  of  which  they  are  compofed  is  known  by  the  name  of 
Ivory,  and  much  ufed  in  different  branches  of  manufacture. 

The  ears  are  very  large,  and  refemble  thofe  of  an  ape.  The 
lkin  of  the  elephant  has  but  few  hairs  on  it,  and  placed  at  great 
diftances  from  each  other.  It  is  full  of  wrinkles,  like  thole  on 
the  palm  of  a  man’s  hand,  befides  many  chapped  and  greafy 
ridges.  The  female  has  two  dugs,  one  on  each  fide  of  the  breaft. 

M.  Buffon  fuppofed  the  ancients  to  have  been  “  deceived, 
when  they  tell  us,  that  the  elephants  copulate  like  other  qua¬ 
drupeds,  the  female  only  lowering  her  crupper  for  the  more  eafy 
reception  of  the  male.  The  fituation  of  the  parts  feems  to  ren¬ 
der  this  mode  of  junction  impoftible.  The  female  elephant  has 
not  like  other  quadrupeds  the  orifice  of  the  vagina  adjacent  to 
the  anus  3  for  it  is  fituated  nearly  in  the  middle  of  the  belly, 
about  two  and  a  half  or  three  feet  diftant  from  the  anus.  On 
the  other  hand,  the  male  organ  is  by  no  means  proportioned  to 
the  magnitude  of  his  body,  nor  to  fo  long  an  interval,  which  in 
the  fituation  fuppofed  would  preclude  the  practicability  of  his 
approach.  Naturalifts  as  well  as  travellers  agree  in  affirming, 
that  the  male  organ  of  the  elephant  exceeds  not  either  in  length 
or  diameter  that  of  a  horfe.  It  is,  therefore,  impoffible  that  he 
fiiould  attain  his  end  in  the  ordinary  pofition  of  quadrupeds. 
The  female  muft  neceffarily  lie  on  her  back.  De  Feynes  and 
Tavernier  pofitively  aflert,  and  the  fituation  of  the  parts  con¬ 
firms  their  evidence,  that  thefe  animals  cannot  intermix  in  any 
other  manner.  They  require,  therefore,  more  time  and  conve¬ 
nience  for  this  operation  than  other  quadrupeds  ;  and  it  is  per¬ 
haps  for  this  reafon  that  they  never  copulate  but  when  they  en* 
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joy  full  liberty,  and  have  every  necedary  article  at  their  com¬ 
mand.  The  female  mutt  not  only  content,  bnr  folicit  the  male, 
by  a  portion  which  (lie  never  aflumes  unlefs  when  (lie  thinks 
herlelf  in  perfect  retirement.”  The  fact,  however,  has  been 
controverted  by  others. 

Elephants,  even  in  a  favage  (late,  are  peaceable  and  gentle 
creatures.  They  never  ufe  their  weapons  in  defence  of 
themfelves  or  companions.  Their  focial  di! petitions  arc  fo 
ftrong,  that  they  are  feldom  found  alone,  bu  march  always  in 
large  troops  :  the  olcled  and  molt  experienced  lead  the  van  ; 
the  younger,  or  lame  ones,  keep  in  the  middle  ;  and  thofe  of  a 
fecond  rate,  as  to  age,  walk  in  the  rear.  The  females  carry 
their  young  on  their  talks,  embracing  them  at  the  fame  time 
■with  their  trunk.  They  leldom  march  in  this  regular  order  but 
when  they  reckon  the  journey  dangerous,  fueh  as  an  expedition 
to  cultivated  lands,  where  they  expert  to  meet  with  refinance. 
On  other  occations  they  are  lets  cautious  ;  fome  of  them  failing 
behind  or  feparating  from  the  rell,  but  feldom  fo  far  as  to  be 
without  the  reach  of  alii  fiance  by  alarming  and  ail'embling  their 
companions.  It  is  dangerous  to  offer  them  the  leafi  injury  ; 
for  they  run  ftraight  upon  the  offender  ;  and  although  the 
weight  of  their  body  be  great,  their  fteps  are  fo  large,  that  they 
eatilv  outrun  the  fwifted  man,  whom  they  either  pierce  with 
their  tufks,  or  feize  with  their  trunk,  dart  him  in  the  air  like  a 
done,  and  then  trample  him  under  their  feet.  But  they  never 
attack  any  perfon  unlefs  when  provoked.  However,  as  they 
are  extremely  fendble  and  delicate  with  regard  to  injuries,  it  is 
always  prudent  to  keep  out  of  their  way.  Travellers  who  fre¬ 
quent  thefe  countries  kindle  large  fires,  and  beat  drums  during 
the  night,  in  order  to  prevent  their  approach.  After  being 
once  attacked  by  men,  or  falling  into  any  ambudi,  they  are 
laid  never  to  forget  the  injury,  but  fearch  for  every  opportunity 
of  getting  revenge.  As  they  are  endowed  perhaps  with  a  more 
•exquifite  fenlation  of  fmell  than  any  other  animal,  owing  to  the 
great  extent  of  their  nofe,  they  can  feent  a  man  at  a  very  great 
didance,  and  trace  him  by  his  footdeps. 

Elephants  are  peculiarly  fond  of  the  banks  of  rivers,  deep 
valleys,  and  marlhy  grounds,  efpecially  when  well  (haded  with 
trees.  They  delight  in  drawing  up  water  into  their  trunks, 
even  when  they  do  not  drink  it,  and  amufe  themfelves  in  dafh- 
ing  the  water  around.  They  cannot  endure  cold,  and  are  equally 
averfe  to  an  excels  of  heat :  in  order  to  avoid  the  fcorehing  heat 
of  the  fun,  they  retire  to  thethickeft  and  mod  (hady  parts  of  the 
fored.  The  bulk  of  their  bodies  is  fo  enormous,  that  they  do 
not  choofe  to  go  into  deep  waters  fo  frequently  as  tome  other 
quadrupeds  ;  although  the  length  of  their  trunk,  which  they 
raife  draight  up,  and  by  which  they  refpire,  is  a  great  advantage 
in  l'wimming. 

The  ordinary  food  of  elephants  is  roots,  herbs,  leaves,  the 
tender  branches  of  trees,  fruits,  and  grains  :  but  they  abhor 
field  orfiih.  When  any  one  of  them  difeovers  a  fine  padure,  he 
immediately  calls  and  invites  his  companions  to  come  and  eat 
with  him.  As  they  devour  a  large  quantity  of  food  in  a  diort 
time,  they  are  always  diifting  their  padure ;  when  they  meet 
with  cultivated  grounds,  they  make  a  prodigious  defolation,  and 
dedroy  more  plants  by  their  feet  than  they  ufe  for  nourifhment  : 
which  lad  is  very  conliderable,  amounting  to  150  pounds  of 
herbage  *every  day  :  by  this  means,  as  they  condantly  graze  in 
large  troops,  they  lay  wade  whole  fields  in  an  hour.  The  In¬ 
dians  and  negroes  employ  every  art  to  prevent  them  from  vi- 
dting  their  cultivated  lands,  making  great  noifes,  and  burning 
large  fires  round  their  fields.  However,  thefe  precautions  are 
not  always  futficioat  to  prevent  the  elephants  from  vifiting 
them.  They  chafe  away  the  domedic  animals,  put  the  men  to 
flight,  and  fometimes  even  throw  down  their  limber  huts. 
Elephants  are  hardly  fufceptible  of  fear  :  the  only  things 
which  can  furprife  them  or  dop  their  courfe  are  artificial  fires, 
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fuch  as  tquibs,  crackers,  &rc.  the  efleids  of  which  are  fo  fudden 
and  fo  quickly  repeated,  that  the  elephants  frequently  turn 
back  ;  and  when  one  runs,  all  the  reft  indantly  follow  his  ex¬ 
ample. 

Although  the  focial  difpofition  in  the  elephant  be  exceeding 
firong,  yet  whenever  the  females  come  in  feafon,  it  immediately 
gives  place  to  the  dronger  and  more  intereftmg  patlion  of  love. 
They  obferve  the  greated  delicacy  in  their  amours,  abhorring 
nothing  fo  much  as  to  be  feen  by  their  companions.  The  troop 
divide  themfelves  into  couples,  deal  od'  into  the  mod  fecret 
places  of  the  foretj,  and  then  give  way  to  all  the  impulles  of 
nature,  which  are  lively  and  lading  in  proportion  to  the  long 
period  of  a'odinence  ;  for,  according  to  all  accounts,  except 
that  of  M.  Bles,  the  female  goes  with  young  two  years,  and  it 
is  only  once  in  three  years  that  the  feafon  of  love  returns.  They 
bring  forth  but  one  at  a  time  ;  which,  as  foon  as  it  comes  into 
the  world,  is  as  large  as  a  wild  boar,  arid  is  furniflied  with 
teeth  :  however,  the  large  tufks  do  not  make  their  appearance 
till  tome  time  after,  and  at  the  age  of  fix  months  they  are  feverai 
inches  long.  Elephants  of  this  age  are  as  large  as  au  ox  when 
in  a  natural  date. 

The  manner  of  taking  and  taming  elephants,  therefore,  merits 
our  attention.  In  foreds  and  fuch  places  as  are  frequented  by¬ 
elephants,  the  Indians  choofe  a  fpot  and  indole  it  with  drong 
pallil'ades  :  they  ufe  the  larged  trees  as  the  principal  dakes,  to 
which  are  .fixed  (mailer  ones  in  a  tranfverfe  direction.  Thefe  crots 
trees  are  fixed  fo  as  to  allow  a  man  to  pafs  eafily  through.  There 
is  likewife  a  large  port  left  for  the  elephant,  over  which  is  fufi- 
pended  a  drong  barrier,  which  is  let  down  as  foon  as  he  enters. 
In  order  to  decoy  him  into  the  inclofure,  the  hunters  take  along 
with  them  a  tame  female  in  feafon,  and  travel  about  till  they 
come  fo  near  as  that  the  cry  of  the  female  can#  reach  a  male, 
whom  they  previoutly  obferve  in  the  fored  ;  then  the  guide  of 
the  female  makes  her  give  the  cry  peculiar  to  the  feafon  of  loves 
the  male  indantly  replies,  and  lets  out  in  qued  of  her.  The 
guide  then  makes  the  female  proceed  towards  the  artificial  in¬ 
clofure,  repeating  her  cries  from  time  to  time  as  the  goes  along. 
She  enters  into  the  inclofure,  the  male  follows  her,  and  the  Indi¬ 
ans  immediately  lhut  the  port  behind  him.  He  no  fooner  dif¬ 
eovers  the  hunters,  and  that  he  is  incloled,  than  his  pallion 
for  the  fex  is  converted  into  rage  and  fury.  The  hunters  en¬ 
tangle  him  with  drong  ropes  ;  they  fetter  his  legs  and  trunk  ; 
they  bring  two  or  three  tame  elephants  in  order  to  pacify  and  re¬ 
concile  him  to  his  condition.  In  a  word,  they  reduce  him  to 
obedience  in  a  few  days,  by  a  proper  application  of  torture  and 
careiles.  There  are  many  other  methods  of  catching  elephants. 
Indead  of  making  large  inclofures  with  pallifades,  like  the 
kings  of  Siam,  and  other  monarchs,  the  poor  Indians  content 
themfelves  with  a  very  fimple  apparatus  :  they  dig  deep  pits  in 
the  roads  frequented  by  elephants,  covering  them  over  with 
branches  of  trees,  turf,  &c.  When  an  elephant  falls  into  one  of 
thefe  pits,  he  is  unable  to  get  out  again. 

The  elephant,  when  tamed,  is  the  mod  friendly  and  obedient 
of  all  animals  :  he  is  entirely  attached  to  the  perfon  who  feeds 
and  takes  care  of  him.  In  a  diort  time  he  underdands  figns, 
and  the  found  of  his  mafter’s  voice.  He  didingrtifhes  the  lan¬ 
guage  of  padion,  of  command,  of  fatisfahtion  ;  and  a£ts  ac¬ 
cordingly.  He  receives  his  orders  with  attention,  and  executes 
them  with  prudence  and  alacrity,  but  without  precipitation. 
He  eafily  learns  to  bow  his  knees  and  lower  his  body,  for  the 
convenience  of  thofe  who  mount  him.  He  cardies  his  friends 
with  his  trunk.  He  lifts  burdens  with  his  trunk,  and  afiiils 
thofe  who  are  loading  him  *  in  laying  them  on  his  back.  He 
delights  in  dtining  hainefs  and  trappings.  When  yoked  in  a 
cart  or  waggon,  he  pulls  equally  arid  cheerfully,  unlefs  he 
abufed  by  injudicious  chadifements.  Ilis  guide  is  generally 
mounted  on  his  neck,  with  a  final  1  rod  of  iron  fliarp  at  the  point 
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in  his  hand  ;  he  directs  his  motion  by  prinking  him  on  the  ears 
and  head  ;  but,  for  the  moft  part,  a  word  is  luilident. 

A  tame  elephant  wiil  do  more  labour  than  fix  horfcs;  but 
then  he  requires  a  proportional  quantity  of  food.  They  are  the 
principal  beads  of  burden  in  many  parts  of  Africa  and  the  Ea(i 
Indies.  They  carry  lacks  and  bundles  of  all  kinds  on  their 
neck,  back,  and  tuiksi  They  never  lofe  or  damage  any  thing 
committed  to  their  care  :  they  will  Itand  on  the  edge  of  a  river, 
take  bundles  oft'  their  necks  and  tulles,  lay  them  carefully  in  a 
boat  wherever  they  are  delired,  and  try  with  their  trunk  whe¬ 
ther  they  are  properly  fituated  ;  if  they  be  loaded  with  calks, 
they  go  in  queit  offtones  to  prop  them  and  prevent  them  from 
rolling. 

The  elephant  is  not  only  the  moft  tradable,  but  the  rnoft  in¬ 
telligent  of  animals;  lenfible  of  benefits,  refentful  of  injuries, 
and  endowed  even  with  a  fenfe  of  glory.  In  India,  thev  were 
once  employed  in  the  launching  of  Ihips  :  one  was  directed  to 
force  a  very  large  veftel  into  the  water  ;  the  work  proved  fupe- 
jior  to  his  ftrength  :  his  mafter,  with  a  farcaftic  tone,  bid  the 
keeper  take  away  this  lazy  beaft  and  bring  another:  the  poor 
animal  inftantly  repeated  his  etforrs,  fractured  his  fkull,  and 
died  on  the  fpot.  In  Delhi,  an  elephant  palling  along  the  ltreets, 
put  his  trunk  into  a  tavlor's  ihop,  where  feveral  people  were  at 
work  :  one  of  them  pricked  the  end  with  his  needle  :  the  beaft 
paffed  on  ;  but  in  the  next  dirty  pnddle  filled  his  trunk  with 
water,  returned  to  the  {hop,  and  l'purting  every  drop  among  the 
people  who  had  ofiended  him,  fpoiled  their  work. 

An  elephant  in  Adfmeer,  that  often  palled  through  the  bazar 
or  market,  as  he  went  by  a  certain  herb-woman,  always  received 
from  her  a  mouthful  of  greens  :  at  length  he  was  leized  with 
one  of  his  periodical  fits  of  rage,  broke  his  fetters,  and,  running 
through  the  market,  put  the  enswd  to  flight,  and  among  others, 
this  woman,  who,  in  hafte,  forgot  a  little  child  the  had  brought 
with  her.  The  animal  recollecting  the  fpot  where  his  bene- 
faCtrels  was  wont  to  fit,  took  up  the  infant  gently  on  his  trunk, 
and  placed  it  in  fafety  on  a  ftall  before  a  neighbouring  houfe. 
Another,  in  his  madnefs,  killed  his  comae  or  governor  :  the 
wife,  feeing  the  misfortune,  took  her  two  children,  and  flung 
them  before  the  elephant,  faying,  “  Now  you  have  deftroyed 
their  father,  you  may  as  well  put  an  end  to  their  lives  and 
mine.”  It  inftantly  flopped,  relented,  took  the  greateft  of 
the  children,  placed  him  on  its  neck,  adopted  him  for  his 
corvac,  and  never  afterwards  would  permit  any  body  elfe  to 
mount  it. 

A  foldier  at  Pondicherry,  who  was  accuftomed,  whenever  he 
received  the  portion  that  came  to  his  lhare,  to  carry  a  certain 
quantity  of  it  to  one  of  thefe  animals,  having  one  day  drank  ra¬ 
ther  too  freely,  and  flnding  himfelf  purfued  by  the  guards,  who 
were  going  to  take  him  to  prifon,  took  refuge  under  the  ele¬ 
phant’s  body  and  fell  afleep.  In  vain  did  the  guard  try  to  force 
him  from  this  afylum,  as  the  elephant  protefted  him  with  his 
trunk.  The  next  morning,  the  foldier,  recovering  from  his 
drunken  fit,  fhuddered  with  horror  to  find  himfelf  llretched 
under  the  belly  of  this  huge  animal.  The  elephant,  which  without 
doubt  perceived  the  man’s  embarraffment,  careffed  him  with  his 
trunk,  in  order  to  infpire  him  with  courage  and  make  him 
•underhand  that  he  might  now  depart  in  fafety. 

A  painter  was  defirous  of  drawing  the  elephant  that  was 
kept  in  the  menagerie  at  Verfailles  in  an  uncommon  attitude, 
namely,  that  of  holding  his  trunk  railed  up  in  the  air  with  his 
mouth  open.  The  painter’s  boy,  in  order  to  keep  the  animal 
in  this  pofture,  threw  fruit  into  his  mouth  ;  but  as  the  lad  fre¬ 
quently  deceived  him,  and  made  an  offer  only  of  throwing  him 
the  fruit,  he  grew  angry ;  and,  as  if  he  had  known  that  the 
painter’s  intention  of  drawing  him  was  the  caufe  of  the  affront 
that  was  offered  him,  inftead  of  revenging  himfelf  on  the  lad, 
he  turned  his  relentment  on  the  mafter,  and  taking  up  a  quan¬ 


tity  of  water  in  his  trunk,  threw  it  on  the  paper  on  which  the 
painter  was  drawing,  and  fpoiled  it. 

At  the  Cape  of  Good  Hope,  it  is  cuftomary  to  kill  thefe  ani¬ 
mals,  for  the  fake  of  their  teeth,  by  the  chafe.  Three  horfe- 
men,  well  mounted,  and  armed  with  lances,  attack  the  elephant 
alternately,  each  relieving  the  other  as  they  fee  their  companion 
prefled,  till  the  beaft  is  fubdued.  Three  Dutchmen  (brothers), 
who  had  made  large  fortunes  by  this  bufinefs,  determined  to  retire 
to  Europe,  and  enjoy  the  fruits  of  their  labours;  but  refolved, 
before  they  went,  to  have  a  laft  chafe  by  way  of  amufement  : 
they  met  with  their  game,  and  began  the  attack  in  the  ufual 
manner  ;  but  unfortunately  one  of  their  horfes  fell  down  atid 
flung  its  rider  ;  the  enraged  animal  inftantly  feized  the  unhappy 
man  with  its  trunk,  flung  him  up  to  a  vaft  height  in  the  air, 
and  received  him  on  one  of  his  tulks  ;  then  turning  towards  the 
two  other  brethren,  as  if  it  were  with  an  afpeft  of  revenge  and 
inful t,  held  out  to  them  the  impaled  wretch  writhing  on  the 
bloody  tooth . 

From  the  earlieft  accounts  in  hiftory,  the  eaftern  nations  have 
employed  elephants  in  war  ;  Alexander  the  Great  was  the  firft 
European  who  ever  mounted  an  elephant.  He  carried  a  number 
of  them  into  Greece,  which  Pyrrhus  employed  fome  years  after 
againft  the  Romans  at  the  battle  of  Tarentum.  Both  the 
Greeks  and  Romans  foon  learned  to  get  the  better  of  thole  mon- 
ftrous  animals  :  they  opened  their  ranks  and  allowed  them  to 
pals  through  ;  neither  did  they  attempt  to  hurt  them,  but 
threw  darts,  &c.  at  their  guides.  Now  that  fire-arms  are  the 
principal  inltruments  of  war,  elephants,  which  are  terrified  at  the 
noife  and  flame,  infiead  of  being  ufeful,  would  only  tend  to 
embarrafs  and  confufe  an  army.  However,  in  Cochin  and 
other  parts  of  Malabar,  as  alfo  in  Tonquin,  Siam,  and  Pegu, 
where  fire-arms  are  little  underftood,  they  are  ftill  ufed  in  bat¬ 
tle.  The  guide  fits  aftride  upon  the  neck,  and  the  combatants 
fit  or  Itand  upon  the  other  parts  of  the  body.  They  are  alfo  ex¬ 
tremely  ferviceable  in  fording  of  rivers,  and  carrying  over  the 
baggage  on  their  backs.  After  the  keepers  have  loaded  them 
with  feveral  hundred  weight,  they  fallen  ropes  to  them ;  of 
which  the  foldiers  taking  hold,  either  fwim  or  are  drawn  acrofs 
the  river.  In  time  of  adtion,  they  now  and  then  fix  a  heavy 
iron  chain  to  the  end  of  their  trunks,  which  they  whirl  round 
withfuch  agility,  as  to  make  it  impoflible  for  an  enemy  to  ap¬ 
proach  them  at  that  time.  Another  ufe  they  ftill  have  for  this 
creature  in  war,  is  to  force  open  the  gates  of  a  city  or  garrifon 
which  is  cloiely  befieged.  This  he  does  by  letting  his  backfide 
againlt  them,  riggling  backwards  and  forwards  with  his  whole 
weight,  till  he  hasburft  the  bars,  and  forced  an  entrance:  to  pre¬ 
vent  which,  moft  of  the  garrifons  in  this  country  have  large 
fpikes  ftuck  in  their  gates,  that  projedt  to  a  coniiderable  dlf- 
tance.  However,  after  all,  thofe  prodigious  animals  are  kept 
more  for  fliow  and  grandeur  than  for  ufe,  and  their  keeping  is 
attended  with  a  very  great  expen  :e,  for  they  devour  vaft  quan¬ 
tities  of  provifion  ;  and  you  mult  l'ometimes  regale  them  with  a 
plentiful  repaft  of  cinnamon,  of  which  they  are  exceflively 
fond.  It  is  faid  to  be  no  uncommon  thing  with  a  Nabob,  if 
he  has  a  mind  to  ruin  a. private  gentleman,  to  make  him  a 
prefent  of  an  elephant,  which  he  is  ever  afterwards  obliged 
to  maintain  at  a  greater  expence  than  he  can  afford  :  by 
parting  with  it,  he  would  certainly  fall  under  the  difpleafure 
of  the  grandee,  befides  forfeiting  all  the  honour  which  his 
countrymen  think  is  conferred  upon  him  by  fo  refpeftable  a 
prefent. 

When  the  elephant  is  properly  managed,  be  lives  very  long 
even  in  a  ftate  of  flavery  and  labour.  That  fome  have  lived  in 
this  ftate  130  years,  is  pretty  well  authenticated.  In  a  natural 
ftate,  they  often  exceed  200  years,  and  propagate  their  fpecies 
till  they  are  120.  It  is  30  years  before  they  come  to  their  full 
growth. 
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The  elephant  inhabits  India,  and  fome  of  its  greater  iflands, 
Cochin  China,  and  lome  of  the  provinces  of  China.  It  abounds 
in  the  fouthern  parts  of  Africa,  from  the  river  Senegal  to  the 
Cape  ;  and  from  thence  as  high  as  Ethiopia  on  the  other  tide. 
They  are  found  in  the  grcatetl  numbers  in  the  interior  parts, 
where  there  are  vaft  forefts,  near  the  fides  of  rivers.  The  wild 
elephants  of  Ceylon  live  in  troops  or  families  diltinft  and  fepa- 
rate  from  all  others,  and  teem  to  avoid  the  ftrange  herds  with 
particular  care.  When  a  family  removes  from  place  to  place, 
the  largeft-tufked  males  put  themlelves  at  the  head  ;  and  if  they 
meet  with  a  large  river,  are  the  firft  to  pafs  it.  On  arriving  on 
the  oppofite  bank,  they  try  whether  the  landing  place  is  iafe  : 
in  cafe  it  is,  they  give  a  fignal  of  a  note  from  the  trunk,  as  if  it 
were  the  found  of  a  trumpet,  on  which  the  remaining  part  of 
the  old  elephants  fwim  over;  the  little  elephants  follow,  holding 
one  another  by  locking  their  trunks  together  ;  and  the  reft  of 
the  old  ones  bring  up  the  rear.  In  the  woods  is  often  l'een  a 
folitary  male  elephant,  wandering  like  an  outlaw  banifhed  from 
the  herd  and  all  the  race.  He  feems  as  if  in  a  Hate  of  defpe- 
ration,  and  is  very  dangerous.  A  tingle  man  will  put  to  flight 
whole  herds  of  focial  elephants  :  this  alone  fears  not  his  pre¬ 
fence,  but  will  ftand  firm,  fetting  his  power  at  defiance.  Ele¬ 
phants  are  not  at  prefent  domefticated  in  Africa,  but  only  in 
the  more  civilized  parts  of  Afia.  They  are  much  more  nu¬ 
merous  in  Africa.  In  fome  parts  they  l'warm  fo,  that  the  ne¬ 
groes  are  obliged  to  make  their  habitations  under  ground  for  fear 
of  them.  They  are  killed  and  eaten  by  the  natives,  and  the 
trunk  is  faid  to  be  adelicious  morfel.  Elephants  teeth  are  brought 
from  Africa  :  they  are  frequently  picked  up  in  the  woods  ;  fo 
that  it  is  uncertain  whether  they  are  fhed  teeth,  or  thofe  of 
dead  animals.  The  African  teeth  which  come  from  Mofam- 
bique  are  ten  feet  long  ;  thofe  of  Malabar  only  three  or  four  ; 
the  largeft  in  Afia  are  thofe  of  Cochin  China,  which  even  ex¬ 
ceed  the  fizeof  the  elephants  of  Mofambique.  The  fkin  is  thick, 
and,  when  dreifed,  proof  againft  a  mufket  ball.  Theflefh,  the 
gall,  the  fkin,  and  the  bones,  are  faid  to  be  ufed  medicinally  by 
the  Chinefe.  See  plate  11. 

ELEVATION  of  the  host,  in  the  church  of  Rome,  that 
part  of  the  mal's  where  the  prieft  raifes  the  hoft  above  his  head 
for  the  people  to  adore. 

ELEVATOR,  in  anatomy,  the  name  of  feveral  mufcles,  fo 
called  from  their  ferving  to  raile  the  parts  of  the  body  to  which 
they  belong.  See  Anatomy,  Table  of  the  Mvfclcs. 

ELEVATORY,  in  furgery,  an  inflrument  ufed  for  raifing 
deprelfed  or  fraftured  parts  of  the  fkull,  to  be  applied  af¬ 
ter  the  integuments  and  periofleum  are  removed.  See  Sur¬ 
gery. 

ELEVE,  a  term  purely  Frenc  h,  though  of  late  ufed  alfo  in 
our  language.  Literally  it  fignifies  a  difciple  or  l'eholar  bred  up 
under  any  one,  being  formed  from  the  Italian  allievo,  an  “  ap¬ 
prentice”  or  “  novice.”  It  was  firft  ufed  by  the  French  writers 
in  fpeaking  of  painters  ;  fuch  a  painter  was  an  eleve  of  Da 
Vinci,  of  Raphael,  &C.  From  painting  it  came  to  be  applied 
to  fuch  as  ftudied  or  learned  any  other  art  under  a  mafter.  In 
the  Royal  Academy  of  Sciences,  there  were  20  eleves  :  and  in 
that  of  inferiptions,  i^o  eleves.  The  eleves  are  to  aft  in  concert 
with  the  penfionaries.  See  Academy.  The  denomination 
eleve,  however,  has  been  f  nee  lupprefled,  and  that  of  adjoint 
fubftituted  in  its  room ;  becaufe  every  body  did  not  know  the 
fenfe  affixed  to  it  by  the  academy :  and  now  the  penfionary 
academifls  have  not,  as  formerly,  each  of  them  an  eleve ; 
but  the  eleves  are  become  adjoints,  or  aflociates  of  the  aca¬ 
demy. 

ELEVENTH,  or  chord  of  the  eleventh.  See  Interval. 

ELEUSINIA,  in  Grecian  antiquity,  a  feftival  kept  in  honour 
®f  Ceres,  every  fourth  year  by  fome  Hates,  but  by  others  every 
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fifth.  The  Athenians  celebrated  it  at  Eleufis,  a  town  of  Attica  j 
whence  the  name. 

Ceres,  fays  an  Athenian  orator  (Ifocrates),  wandering  in 
queft  of  her  daughter  Proferpine,  came  into  Attica,  where  fome 
good  offices  were  done  her,  which  it  is  unlawful  for  thofe  who 
are  not  initiated  to  hear.  In  return  the  conferred  two  unparal¬ 
leled  benefits  ;  to  wit,  the  knowledge  of  agriculture,  by  which 
the  human  race  is  raifed  above  the  brute  creation;  and  the  myf- 
teries,  from  which  the  partakers  derive  fweeter  hopes  than  other 
men  enjoy,  both  as  to  the  prefent  life  and  to  eternity.  It  was 
the  popular  opinion,  that  the  Eleufinian  goddefles  fuggefted 
prudent  counfel  to  their  votaries,  and  influenced  their  conduft; 
that  thefe  were  refpefted  in  the  infernal  regions,  and  had  pre¬ 
cedence  in  the  aflemblies  of  the  bleifed  ;  while  the  unhallowed 
were  in  utter  darknefs,  wallowing  in  mire,  or  labouring  to  fill 
a  leaky  veffel.  The  Athenians  were  folicitous  to  fecure  thefe 
advantages  to  their  children,  by  having  them  initiated  as  foon 
as  was  allowed. 

Ceres  was  fuppofed  to  be  particularly  partial  to  Eleufis  and 
its  vicinity.  There  were  the  memorials  of  her  prefence  and  of 
her  bounty  ;  the  well-named  Cullichorus,  by  which  the  had 
refted,  in  the  reign  of  Ereftheus  ;  the  ftone  on  which  the  fat, 
named  the  forrozuful ;  the  Rharian  plain,  where  barley  was  firft 
fown  ;  and  the  threftung-floor  and  altar  of  Triptolemus,  a 
herdfman  whom  Hie  inftrufted  in  the  culture  of  that  grain,  the 
ufe  of  which  fucceeded  to  acorns.  Her  myfteries  continued  to 
poftefs  a  pre-eminence  in  holinefs,  and  to  be  accounted  as  much 
fuperior  to  all  other  religious  feltivals  as  the  gods  were  to  the 
heroes.  Even  the  garments  worn  at  the  folemnity  were  fup¬ 
pofed  to  partake  of  their  efficacy,  and  to  be  endued  with  fignal 
virtues.  It  was  ufual  to  retain  them  until  they  were  perifhing; 
and  then  to  dedicate  them  in  the  temple,  or  to  referve  them  for 
the  purpofe  of  enwrapping  new-born  children. 

The  myftic  temple,  as  it  was  called,  provided  by  Pericles  for 
the  folemnity,  created  fuch  awe  by  its  fanftity  as  could  be  equal¬ 
led  only  by  the  effeft  of  its  beauty  and  magnitude,  which  ex¬ 
cited  aftonithment  in  every  beholder.  The  profane  or  unini¬ 
tiated  were  forbidden  to  enter  it  on  any  pretence.  Two  young 
Acarnanians  happened  inadvertently  to  mix  with  the  crowd  at 
the  feafon  of  the  myfteries,  and  to  go  in  ;  but  the  queftion  fug¬ 
gefted  by  their  ignorance  prefently  betrayed  them,  and  their  in- 
trufion  was  puniffied  with  death.  The  chief  prieft,  hierophant, 
or  myftagogue,  was  taken  from  the  Eumolpidae,  a  holy  family 
flouriffiing  at  Athens,  and  defeended  from  Etrmolpus,  a  fhep- 
herd  and  favourite  of  Ceres.  He  was  enjoined  celibacy,  and 
wore  a  ftole  or  long  garment,  his  hair,  and  a  wreath  of  myrtle. 
The  grand  requifites  in  his  charafter  were  ftrength  and  melody 
of  voice,  folemnity  of  deportment,  magnificence,  and  great  de¬ 
corum.  Under  him,  befides  many  of  inferior  ftation,  was  the 
daduchus  or  torch- bearer,  who  had  likewife  his  hair,  with  a  fil¬ 
let  ;  the  prieft,  who  officiated  at  the  altar  ;  and  the  hiero- 
ceryx  or  facred  herald  ;  all  very  important  •  perfonages.  The 
latter  was  of  a  family  which  claimed  the  god  Mercury  and 
Aglaucos  the  daughter  of  Cecrops  for  its  anceftors. 

The  fecrecy  in  which  the  myfteries  were  enveloped,  ferved  to 
enhance  the  idea  of  their  eonfequence,  and  to  increale  the  defire 
of  participation.  It  was  fo  particular,  that  no  perfon  was  al¬ 
lowed  even  to  name  the  hierophant  by  whom  he  had  been  ini¬ 
tiated.  Public  abhorrence  and  deteftution  awaited  the  babbler, 
and  the  law  direfted  he  ffiould  die. 

The  Athenians  fuflered  none  to  be  initiated  into  thefe  myfte¬ 
ries  but  fuch  as  were  members  of  their  city.  This  regulation, 
which  compelled  Hercules,  Caftor,  and  Pollux,  to  become  ci¬ 
tizens  of  Athens,  was  ftriftly  obferved  in  the  firft  ages  of  the  in- 
ftitution ;  but  afterwards  all  pcrlbns,  barbarians  excepted,  were 
freely  initiated. 
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The  feftivals  were  divided  into  great  and  lefs  myfteries.  The 
lefs  were  inftituted  from  the  following  circumftance  :  Hercules 
palled  near  Eleufis  while  the  Athenians  were  celebrating  the 
myfteries,  and  defired  to  be  initiated.  As  this  could  not  be 
done,  becaufe  he  was  a  flxanger,  and  as  Eumolpus  was  unwilling 
to  difpleafe  him  cn  account  of  his  great  power,  and  the  fer- 
vices  which  he  had  done  to  the  Athenians,  another  feliival  was 
inftituted  withoutviolating  the  laws.  It  was  called  uixpx,  and  Her¬ 
cules  was  lblemnly  admitted  to  the  celebration,  and  initiated. 
Thefe  lets  myfteries.  were  obferved  at  Agra;  near  the  Iliflus. 
The  greater  were  celebrated  at  Eleufis,  from  which  place  Ceres 
has  been  called.  Elcujinia.  In  later  times  the  l'maller  feftivals 
were  preparatory  to  the  greater,  and  no  perfon  could  be  initiated 
at  Eleufis  without  a  previous  purification  at  Agra:.  This  puri¬ 
fication  they  performed  by  keeping  themfelves  pure,  c.hafte,  and 
unpolluted,  during  nine  days  ;  after  which  they  came  and  of¬ 
fered  facrificcs  and  prayers,  wearing  garlands  of  flowers,  called 
tev.E p  or  tut) fa,  and  having  under  their  feet  A to;  ytehov,  Jupiter's 
Jlchi,  which  was  the  fkin  of  a  vibtim  ottered  to  that  god.  The 
perfon  who  ailifted  was  called  tJpavo,-  from  tA'p  z vcilcr,  which 
was  tiled  at  the  purification,  and  they  themfelves  were  called 
fs.vo-ra.1,  the  initiated. 

A  year  after  the  initiation  at  the  lefs  myfteries,  they  facri- 
■ficed  a  low  to  Ceres,  and  were  admitted  in  the  greater, 
and  the  fecrets  of  the  feftivals  were  lblemnly  revealed  to 
them,  front  which  they  were  called  ifofoi  and  EsrsTrrai,  injp.ee- 
tatorcs. 

This  feftival  was  obferved  in  the  month  Boedromion  or  Sep¬ 
tember,  and  continued  nine  days,  from  the  15th  till  the  23d. 

The  ftory  of  Ceres  and  Profcrpine,  the  foundation  of  the.  Eleu- 
finian  myfterife,  was  partly  local.  It  was  both  verbally  deli¬ 
vered,  and  reprelented  in  allegorical  fliow.  Proferpine  was  ga¬ 
thering  flowers  when  fhe  was  ftolen  by  Pluto.  Hence  the 
joroceffion  of  the  holy  bafiket,  which  was  placed  on  a  car  dragged 
along  by  oxen,  and  followed  by  a  train  of  females,  fonte  car¬ 
rying  the  myftic  cbefts,  flouting,  Hail,  Ceres  !  At  night  a 
proceffion  was  made  with  lighted  torches,  to  commemorate  the 
e'eddefs  -learching  for  her  daughter.  A  meafure  of  barlev,  the 
grain  which,  it  was  believed,  fhe  had  given,  was  the  reward  of 
the  viftors  in  the  gymnaftic  exercifes  ;  and  the  tranladlion  at  the 
temple  had  a  reference  to  the  legend.  A  knowledge  of  thefe 
things  and  places,  from  which  the  profane  were  excluded,  was 
the  amount  of  initiation  ;  and  the  mode  of  it,  which  had  been 
clevifed  by  craft,  was  ikilfully  adapted  to  the  reigning  fuper- 
llitions.  The  operation  was  forcible,  and  the  effebt  in  propor¬ 
tion.  The  prielthood  fiourifhed  as  piety  inereafed.  The  dif- 
penfation  was  corrupt,  but  its  tendency  not  malignant.  It  pro¬ 
duced  fanblity  of  manners  and  an  attention  to  the  focial  duties  ; 
a  defire  to  be  .as  diffinguiftied  by  what  was  deemed  virtue  as  by 
filence. 

Some  have  fuppofed  the  principal  rites  at  this  fefiival  to 
have  been  obfeene  and  abominable,  and  that  from  thence  pro¬ 
ceeded  all  the  myfterious  fieorecy.  They  were  carried  from 
Eleufis  to  Rome  in  the  reign  of  Adrian,  where  they  were  ob- 
ferved  with  the  lame  ceremonies  as  before,  though  perhaps 
vyith  more  freedom  and  licenlioulnefs.  They  tailed  about.  1800 
years,  and  were  at  laft  abolillicd  by  Theodofius  the  Great. 

ELEUSI8,  a  town  in  Attica  between  Megara  and  the  Pi¬ 
raeus,  celebrated  for  the  feftivals  of  Ceres.  See  the  preceding 
article. — Thefe  rites  were  Anally  ext  dignified  in  Greece  upon 
the  invafion  of  Alaric  the  Goth. 

ELEUTHERIA,  a  feftival  celebrated  at  Platrea  in  honour 
of  Jupiter  Ekutberius,  or  “  the  aflertor  of  liberty,”  by  dele¬ 
gates  from  ahnoft  all  the  cities  of  Greece.  Its  inftitution 
originated  in  this  :  After  the  victory  obtained  by  the  Grecians 
under,  Paufanias  over  Mardonius  the  Perfian  general  in  the 


country  of  Plataea,  an  altar  and  ftatue  were  eredled  to  Jupiter 
Eleutherius,  who  had  freed  the  Greeks  from  the  tyranny  of  the 
barbarians.  It  was  further  agreed  upon  in  a  general  alfembly, 
by  the  advice  of  Ariltides  the  Athenian,  that  deputies  lliould 
be  lent  every  fifth  year,  kora  the  different  cities  of  Greece,  to 
celebrate  Eleutheria,  feftivals  of  liberty.  The  Plataeans  cele¬ 
brated  alfo  an  anniverfary  feftival  in  memory  of  thofe  who  had 
loft  their  lives,  in  that  famous  battle.  There  was  all'o  a  feftival 
of  the  fame  name  obferved  .by  the  Samians  in  honour  of  the 
ged  of  love.  Slaves  alfo,  when  they  obtained  their  liberty,  kept 
a  holiday,  which  they  called  Eleutheria. 

ELF,  a  term,  now  almcft  obfolete,  formerly  ufed  to  denote  a 
fairy  or  hobgoblin;  an  imaginary  being,  the  creature  of  igno¬ 
rance,  lliperltiticn,  and  craft.  See  Fairy. 

Elv- Arrows,  in  natural  hiftory,  a  name  given  to  the  flints 
anciently  fafiiioned  into  arrow-heads,  and  Hill  found  foftile  in 
Scotland,  America,  and  fevcral  other  parts  of  the  world :  they 
are  believed  by  the  vulgar  to  be  fnot  by  fairies,  and  that  cattle 
arc  fometirr.es  killed  by  them.. 

ELGIN,  the  capital  of  the  county  of  Moray  in  Scotland,  and 
formerly  a  bifhop's  fee,  is  fituated  on  the  river  Lofey  about  fix 
miles  north  from  the  Spey,  in  W,  long.  2.  25.  N.  lat.  57.  40. 

EL] G GAT. ON,  in  chcmiftry,  an  operation  by  which  a 
more  fufible  fubfiance  is  feparated  from  one  that  is  lefs  fo,  by 
means  of  a  heat  fufficiently  intenle  to  melt  the  former,  but  not 
the  latter.  Thus  an  alloy  of  copper  and  lead  may  be  feparated 
by  a  heat  capable  of  melting  the  latter,  but  not  the  former. 

LI.ISION,  in  grammar,  the  cutting  oft'  or  fupprelling  a 
vowel  at  the  end  of  a  word,  for  the  fake  of  found  or  meafure, 
the  next  word  beginning  with  a  vowel.  Elifions  are  pretty 
frequently  met  with  in  Engliflh  poetiy,  but  more  frequently  in 
the  Latin,  French,  See.  They  chiefly  confift  in  fuppreflions  of 
the  a,  e,  and  I;  though  an  elifion  fupprelles  any  of  the  other 
vowels. 

ELIXATJON,  in  pharmacy,  the  extra  fling  the  virtues  of 
ingredients  by  boiling  or  Hewing. 

ELIXIR,  in  medicine,  a  name  heretofore  given  to  any  com¬ 
pound  tinfture  extracted  from  various  ingredients.  The  term 
is  now  out  of  ufe. 

ELIv,  in  zoology  i  See  Cervus. 

ELL,  ulna,  a  meafure,  which  obtains,  under  different  deno¬ 
minations,  in  moft  countries,  whereby  cloths,  fluff's,  linens, 
filks,  &c.  are  ufually  meafured ;  anfwering  nearly  to  the  yard 
of  England,  the  canna  of  Italy,  the  vara  of  Spain,  the  palm  of 
Sicily,  &rc.  Servius  will  have  the-ell  to  be  the  fpace  contained 
between  the  two  hands  when  llretched  forth  ;  but  Suetonius 
makes  it  only  the  cubit.  The  ells  moft  frequently  ul'ed  with 
us  are  the  Englifh  and' Flemifh  ;  the  former  containing  three 
feet  nine  inches,  or  one  yard  and  a  quarter  ;  the  latter  only  2T 
inches,  or  three  quarters  of  a  yard;  fo  that  the  ell  Enplifh  is 
to  the  Flemifh  ell  as  five  to  three.  In  Scotland,  the  efl  con¬ 
tains  3 7-7*5  Englifh  inches.  M.  Richard,  in  his  Treatif'e  of 
Commerce,  reduces  the  ells  thus:  100  ells  of  Amflerdam  are 
equal  to  98I  of  Brabant,  Antwerp,  and  Bruffels;  to  58 1-  of 
England  and  France;  to  120  of  Hamburgh,  Francfort,  Leip- 
iic,  and  Cologne ;  125  of  Breflaw;  no#of  Bergen  and  Dront- 
heim;  and  117  of  Stockholm. 

ELLIPOMACROSTYLA,  in  natural  hiftory,  the  name  of 
a  genus  of  cryftals.  The  word  is  derived  from  the  Greek, 
e/U-i  .  -n;  imp  erf  eft,  paxpof  long,  and  re\o;  a  column-,  and  ex- 
preffes  an  imperfedt  cryftal  with  a  long  column.  The  perfect 
figure  of  cryftal  being  a  column  terminated  by  a  pyramid  at 
each  end,  thole  which  want  this  charafter  are  efteemed  imper¬ 
fect  ;  and  accordingly  -the  bodies  of  this  genus  are  defined  to  be 
imperfett  cryftals  with  Angle  pyramids  ;  one  end  of  their  co¬ 
lumn  being  affixed  to  feme  folid  body,  and  compofed  of  thin 
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and  (lender  hexangular  columns,  terminated  by  hexangular  py¬ 
ramids. 

ELLIPOPACHYSTYLA,  in  natural  hiftory,  the  name  of  a 
genus  of  cryftals.  Tire  word  is  derived  from  the  Greek,  eAAitjk 
imperfett,  mp;  thick,  and  a  column  ;  and  exprefies  a 

cryltal  of  the  imperfect  kind  with  a  thick  column.  The  bodies  of 
this  crenus  are  cryftals  co'mpofed  of  an  hexangular  column,  confi- 
derablv  thick  and  thort,  affixed  irregularly  at  one  end  tofomefo- 
lid  body,  and  terminated  at  the  other  by  an  hexangular  pyramid. 

ELLIPSIS,  in  geometry,  a  curve  line  returning  into  itfelf, 
and  produced  from  the  feftion  of  a  cone  by  a  plane  cutting 
both  its  fides,  but  not  parallel  to  t'nebafe.  See  Comic  Sections. 

Ellipsis,  in  grammar,  a  figure  of  fyntax,  wherein  one  or 
more  words  are  not  exprefted  ;  and  from  this  deficiency  it  has 
got  the  name  dlipfis. 

ELLIPTIC,or  Elliptical, fomethingbelongingtoanellipfis. 

ELLISIA,  in  botany;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  pentandria  clafs  of  plants ;  and  in  the  natural 
method  ranking  under  the  38th  order,  fundee.  The  corolla 
is  monopetalous  and  funnel-fhaped ;  the  berry  carnous  and  bi¬ 
locular;  there  are  two  feeds  muricated  or  fet  with  linall  raifed 
points,  the  one  higher  than  the  other. 

ELM,  in  botany.  See  Ulmus. 

ELMACINUS  (George),  author  of  a  Hijlory  of  the  Saracens, 
was  born  in  Egypt  towards  the  middle  of  the  13th  century. 
His  hiftory  comes  down  from  Mahomet  to  the  year  of  the 
llegira  513,  anfwering  to  the  year  of  our  Lord  1134;  in 
which  he  lets  down  year  by  year,  in  a  very  concife  manner, 
whatever  regards  the  Saracen  empire,  intermixed  with  fome 
palTages  relating  to  the  ealtern  Chriltians.  Llis  abilities 
mull  have  been  confiderable  5  fince,  though  he  profefied  Chril- 
tianity,  he  held  an  office  of  truft  near  the  perfons  of  the  Maho¬ 
metan  princes.  He  was  fon  to  Yafer  A1  Amid,  fecretary  to 
the  council  of  war  under  thelultans  of  Egypt  for  45  years  ;  and 
in  1238,  when  his  father  died,  fucceeded  him  in  his  place.  His 
hiftory  of  the  Saracens  was  tranflated  from  Arabic  into  Latin 
by  Erpinius ;  and  printed  in  thefe  two  languages  in  folio,  at 
Leyden,  in  1635.  Erpinius  died  before  the  publication  ;  but 
Golius  took  care  of  it,  and  added  a  preface.  It  was  dedicated 
by  Erpinius’s  widow  to  Dr.  Andrews,  biffiop  of  Wincheller. 

ELOCUTION.  See  Oratory. 

ELOGY,  or  Eulogy,  a  praife  or  panegyric  bellowed  on  any 
perfon  or  thing,  in  confideration  of  its  merit.  The  beauty  of  elo- 
gy  confifts  in  an  expreffire  brevity.  Eulogiums  ffiould  not  have  fo 
much  as  one  epithet,  properly  fo  called,  nor  two  words  fynony- 
mous  :  they  fhould  ltridtly  adhere  to  truth ;  for  extravagant 
and  improbable  clogies  rather  lefl’en  the  character  of  the  perfon 
or  thing  they  would  extol. 

ELOHI,  Eloi,  or  Elohbn,  in  feripture,  one  of  the  names 
of  God.  But  it  is  to  be  obferved,  that  angels,  princes,  great 
men,  judges,  and  even  falfe  gods,  are  lbmetimes  called  by  this 
name.  The  fequel  of  the  difeourfe  is  what  affifts  us  in  judging 
rightly  concerning  the  true  meaning  of  this  word.  It  is  the  fame 
as  Eloha.  One  is  the  fingular,  the  other  the  plural.  Neverthe- 
lefs  Elohim  is  often  conltrued  in  the  fingular  number,  parti¬ 
cularly  when  the  true  God  is  fpoken  of ;  but  when  falfe  gods  are 
fpoken  of,  it  is  conftrued  rather  in  the  plural. 

ELOINED,  in  law,  fignifies  reftrained  or  hindered  from  doing 
fomething:  thus  it  is  laid,  that  if  thole  within  age  be  eloined,  fo 
that  they  cannot  lue  perfonally,  their  nextfriend  (hall  fue  for  them. 

ELONGATION,  in  aftronomy,  the  digreffion  or  receis  of  a 
planet  from  the  fun,  with  refpe£t  to  an  eye  placed  on  our 
earth.  The  term  is  chiefly  ulcd  in  fpeaking  of  Venus  and 
Mercury,  the  arch  of  a  great  circle  intercepted  between  cither  of 
thefe  planets  and  the  fun  being  called  the  elongation  of  that  pla¬ 
net  from  the  fun. 

ELOPEMENT,  in  law,  is  where  a  married  woman  departs 
from  her  hulhand,  and  cohabits  with  an  adulterer;  in  which 
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cafe  the  hulband  is  not  obliged  to  allow  her  any  alimony  out  of 
his  eftate,  nor  is  he  chargeable  for  neceftaries  for  her  of  any 
kind.  However,  the  bare  advertifing  a  wife  in  the  gazette,  or 
other  public  paper,  is  not  a  legal  notice  to  perfons  in  general 
not  to  truft  her;  though  a  perlonal  notice  given  by  the  hulband 
to  particular  perfons  is  faid  to  be  good.  An  afction  lies,  and 
large  damages  may  be  recovered,  againft  a  perfon  for  carrying 
away  and  detaining  another  man’s  wife. 

ELOQUENCE,  the  art  of  fpeaking  well,  fo  as  to  a  (Left  and 
perfuade.  See  Oratory. 

ELSHEIMER  (Adam),  a  celebrated  painter,  born  at  Franc- 
fort  on  the  Maine,  1574.  He  was  firft  a  difciple  of  Philip  Uf- 
fenbach  a  German  ;  but  his  defire  of  improvement  carrying 
him  to  Rome,  he  foon  became  a  moll  excellent  artift  in  land- 
fcapes,  hiftory,  and  night-pieces,  with  fmall  figures.  His 
works  are  but  few ;  and  the  great  pains  he  bellowed  in  finiftiing 
them  raifed  their  prices  fohigh,  that  they  are  hardly  any  where 
to  be  found  but  in  the  cabinets  of  princes.  He  was  of  a  me¬ 
lancholy  turn,  and  funk  under  the  embarralTments  of  his  cir- 
cumftances  in  1610.  James  Erneft  Thomas  of  Landau  was  his 
dilciple ;  and  imitated  his  ftyle  fo  nicely,  that  their  perform¬ 
ances  are  not  eafily  diftinguifiied. 

ELSIMBURG,  a  port-town  of  Sweden,  in  the  province  of 
Gothland,  and  territory  of  Schonen,  feated  on  the  fide  of  the 
Sound,  over  againft  Elfinore.  It  was  formerly  a  fortrefs  belong¬ 
ing  to  the  Danes ;  but  all  the  fortifications  were 'demo!  iffied  in 
1679,  and  there  is  only  one  tower  of  a  callle  which  remains  un- 
demolilhed.  It  now  belongs  to  Sweden.  E.  long.  13.  39. 
N.  lat.  56.  3. 

ELSINORE,  or  Elsinoor,  a  feaport  of  Denmark,  feated  on 
the  Sound,  in  the  ille  of  Zealand.  It  was  a  fmall  village,  con¬ 
taining  a  few  filliermen’s  huts,  until  1445,  when  it  was  made  a 
ftaple  town  by  Eric  of  Pomerania,  who  conferred  upon  the 
new  fettlers  confiderable  immunities,  and  built  a  callle  for  their 
defence.  From  that  period  it  gradually  increafed  in  fize  and 
wealth,  and  is  now  the  moll  commercial  place  in  Denmark, 
next  to  Copenhagen.  It  contains  5000  inhabitants,  among 
whom  are  a  confiderable  number  of  foreign  merchants,  and 
the  confuls  of  the  principal  nations  trading  to  the  Baltic.  The 
palfage  of  the  Sound  is  guarded  by  the  fortrels  of  Cronborg, 
lituated  on  the  edge  of  a  peninfular  promontory,  the  nearell 
point  of  land  from  the  oppofite  coall  of  Sweden.  It  is  fortified 
towards  the  lhore  by  ditches,  ballions,  and  regular  entrench¬ 
ments  ;  and  toward  the  fea  by  feveral  batteries,  mounted  with 
60  cannon,  the  largell  of  which  are  48  pounders.  Every  velfel, 
as  it  palfes,  lowers  her  top-fails,  and  pays  a  toll  at  Elfinore.  It 
13  alferted,  that  this  fortrefs  guards  the  Sound,  and  that  all 
Ihips  mull,  on  account  of  the  ftioal  waters  and  currents,  fteer 
fo  near  the  batteries  as  to  be  expofed  to  their  fire  in  cafe  of  re- 
fufal.  This,  however,  is  a  miftaken  notion.  On  account,  in¬ 
deed,  of  the  numerous  and  oppofite  currents  in  the  Sound,  the 
lafelt  pafiage  lies  near  the  fortrefs ;  but  the  water  in  any  part  is 
of  fufficient  depth  for  velTels  to  keep  at  a  diftance  from  the  bat¬ 
teries,  and  the  largeft  Ihips  can  even  fail  clofe  to  the  coall  of 
Sweden.  Theconftant  difeharge,  however,  of  the  toll,  is  not 
fo  much  owing  to  the  ftrength  of  the  fortrefs  as  to  compliance 
with  the  public  law  of  Europe.  Many  difputes  have  arifea 
concerning  the  right  by  which  the  crown  of  Denmark  impofes 
l’uch  a  duty.  The  kings  of  Sweden,  in  particular,  claiming  an 
equal  title  to  the  free  pafiage  of  the  Strait,  were  for  lome  time 
exempted  by  treaty  from  paying  it ;  but  in  1730,  Frederic  I. 
agreed  that  all  Swedifh  vefiels  fhould,  for  the  future,  be  fubjetl 
to  the  ufual  impofts.  All  veflels,  bolide  a  fmall  duty,  are  rated 
at  ijj;  per  cent,  of  their  cargoes,  except  the  Engliih,  French, 
Dutch,  and  Swedith,  which  pay  only  one  per  cent,  and,  in  re¬ 
turn,  the  crown  takes  the  charge  ot  conftrufiting  lighthoufes, 
and  eretting  fignals  to  mark  the  llioals  and  rocks,  from  the 
Categate  to  the  entrance  into  the  Baltic.  The  tolls  of  Un? 
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Sound,  and  of  the  two  Belts,  fupply  an  annual  revenue  of  above 
loo,oool.  E.  Ion.  1 3.  23.  N.lat.  56.  o. 

ELVAS,  a  large  and  ftrong  town  of  Portugal,  in  Alentejo, 
with  a  cattle  and  bilhop’s  fee.  It  is  one  of  the  moft  important 
places  in  Portugal.  The  ftreets  are  handfome,  and  the  boufes 
well-built.  There  is  a  cittern  fo  large,  that  it  will  hold  water 
enough  for  the  town  for  fix  months.  It  is  brought  by  a  mag¬ 
nificent  aqueduft,  three  miles  in  length,  which  is  in  fome  places 
fupported  by  four  or  five  high  arches,  one  upon  another.  On  the 
fide  of  it  is  a  forett  of  olive-trees,  three  miles  in  length,  among 
which  are  walks  and  fine  fountains.  It  was  bombarded  by 
the  French  in  1706,  to  no  purpofe.  An  academy  for  young 
gentlemen  was  founded  here,  by  the  king,  in  1733.  It  is  feated 
on  a  mountain,  near  the  river  Guadiana,  50  miles  N.  E.  of 
Evora,  and  100  E.  ofLifbon.  W.  Ion.  7.  3.  N.  lat.  38.  4 3. 

ELUDING,  the  a£t  of  evading  or  rendering  a  thing  vain 
and  of  no  effeCt ;  a  dexterous  getting  clear,  or  efcaping  out  of 
an  affair,  difficulty,  embariailment,  or  the  like.  We  fay,  to 
elude  a  propofition,  &c.  The  defign  of  chicanery  is,  to  elude 
the  force  of  the  laws  :  this  doctor  has  not  refolved  the  difficulty, 
tut  eluded  it.  Alexander,  fays  the  hiftorian,  in  cutting  the 
Gordian  knot,  either  eluded  the  oracle  or  fulfilled  it :  llle,  ne- 
quicquam  luftatus  cum  latentibus  nodis,  Nihil,  inquit,  interejl, 
quomodo  folvatur ;  gladioque  rustic  omnibus  loris,  oraculi  Jortem 
'll  el  eludit,  vel  implevit. 

ELVELA,  in  botany;  a  genus  of  the  natural  order  of  fungi, 
belonging  to  the  cryptogamia  clafs  of  plants.  The  fungus  is 
turbinated,  or  like  an  inverted  cone. 

ELUL,  in  ancient  chronology,  the  12th  month  of  the  Jewifh 
civil  year,  and  the  fixth  of  the  ecclefiaflical :  it  confided  of 
only  29  days,  and  anfwered  pretty  nearly  to  our  Auguft. 

ELUTRIATION,  in  chemiftry,  an  operation  performed  by 
wafhing  folid  fubftances  with  water,  ftirring  them  well  together, 
and  haflily  pouring  off  the  liquid,  while  the  lighter  part  re¬ 
mains  fufpended  in  it,  that  it  may  thereby  be  feparated  from 
the  heavier  part.  By  this  operation  metallic  ores  are  feparated 
from  earth,  Hones,  and  other  unmetallic  particles  adhering  to 
them. 

ELY,  a  town  of  Cambridgefhire,  with  a  bifhop's  fee,  and  a 
market  on  Saturday.  It  is  feated  on  the  river  Oufe  (which  is 
navigable  hence  to  Lynn)  in  the  fenny  and  unwholefome  traCt 
called  the  Ifie  of  Ely.  The  afiizes  are  held  here  once  a  year  on¬ 
ly.  It  is  a  county  of  itfelf,  including  the  territory  around  it, 
and  has  adiftinCt  civil  and  criminal  juril'diCtion,  of  which  the  bi- 
fhop  is  the  head,  in  the  fame  manner  as  the  bifhop  of  Durham 
is  of  that  county.  It  has  a  very  fine  cathedral,  but  is  otherwife 
a  mean  place.  It  is  17  miles  N.  of  Cambridge,  and  68  N.  of 
London.  E.  long.  o.  9.  N.lat.  52.  24. 

Ely,  ljleof.  See  Cambridgeshire. 

ELYMAIS,  the  capital  city  of  the  land  of  Elam,  or  the  an¬ 
cient  Perfia.  We  are  told  (1  Mac.  vi.  1.)  that  Antiochus  Epi- 
phanes,  having  underftood  that  there  were  very  great  treafures 
lodged  in  a  temple  at  Elymais,  determined  to  go  and  plunder 
it :  but  the  citizens  getting  intelligence  of  his  defign,  railed  an 
infurrection,  forced  him  out  of  the  city,  and  obliged  him  to  fly. 
The  author  of  the  fecond  book  of  Maccabees  (ix.  2.)  calls  this 
city  Perfepolis,  in  all  probability  becaufe  formerly  it  was  the  ca¬ 
pital  of  Perfia :  for  it  is  known  from  other  accounts,  that  Per¬ 
fepolis  and  Elymais  were  two  very  different  cities,  ti  e  latter 
iituated  upon  the  Eulseus,  the  former  upon  the  Araxis. 

ELYMUS,  in  botany;  a  genus  of  the  digynia  order,  belong¬ 
ing  to  the  triandria  clafs  of  lants;  and  in  the  natural  method 
ranking  under  the  fourth  order,  Gramina.  The  calyx  is  lateral, 
bivalved,  aggregate,  and  multiflorous. 

ELYOT  (Sir  Thomas),  a  gentleman  of  eminent  learning  in 
the  16th  century,  was  educated  at  Oxford,  travelled  into  fo¬ 
reign  countries,  and  upon  his  return  was  introduced  to  court. 
Jlis  learning  recommended  him  to  Henry  YIII,  who  conferred 


the  honour  of  knighthood  on  him,  and  employed  him  In  feve^ 
ral  embaffies;  particularly  in  1532,  to  Rome,  about  the  di¬ 
vorce  of  queen  Catharine,  and  afterwards  to  Charles  V.  about 
1 536.  He  wrote,  The  Cajlle  of  Health,-  The  Governor,  Ban - 
quet  of  Sapience,  Of  the  Education  of  Children,  De  rebus  me~ 
morabilihus  Anglic?,  and  other  books ;  and  was  highly  e deemed 
by  all  his  learned  contemporaries. 

ELYSIUM,  EAv<no;-,  in  the  antient  theology,  or  rather  my¬ 
thology,  a  place  in  the  inferi  or  lower  world,  furnifhed  with 
fields,  meads,  agreeable  woods,  groves,  fhades,  rivers,  See.  whi¬ 
ther  the  fouls  of  good  people  were  fuppofed  to  go  after  this  life. 
Orpheus,  Hercules,  and  /Eneas,  are  fuppofed  to  have  defeended 
into  Elyfium  in  their  life-time,  and  to  have  returned  again; 
(Virg.  lib.  vi.  ver.  638,  &c.)  Tibullus  (lib.  i.  eleg.  3.)  gives  us 
fine  defcriptions  of  the  Elyfian  fields.  Virgil  oppoles  Elyfiunx 
to  Tartarus ;  which  was  the  place  where  the  wicked  underwent 
their  punifhment.  He  alfigns  Elyfium  to  thofe  who  died  for 
their  country,  to  thofe  of  pure  lives,  to  truly  infpired  poets, 
to  the  inventors  of  arts,  and  to  all  who  have  done  good  to  man¬ 
kind. 

Some  authors  take  the  fable  of  Elyfium  to  have  been  borrowed 
from  the  Phoenicians ;  as  imagining  the  name  Elyfium  formed 
from  the  Phoenician  alaz,  or  7^  alats,  or  alas,  “  to 
rejoice,”  or  “  to  be  in  joy;”  the  letter  a  being  only  changed 
into  e,  as  we  find  done  in  many  other  names  ;  as  in  Enakbie 
for  Anakim,  &c.  On  which  footing,  Elyfian  fields  fliould  fig- 
nify  the  fame  thing  as  a  place  of  pleafure ;  or, 

• - Locos  Let  os,  &  amena  <vireta 

Fortunatorum  nemarum, fedefque  heatas.  Virg. 

Others  derive  the  word  from  the  Greek  hvui Jolvo,  “  I  deliver,  I  let 
loofe  or  difengage;”  becaufe  here  men’s  fouls  are  freed  ordifincum- 
bered  from  the  fetters  of  the  body.  Beroaldus,  and  Hornius  (HilL. 
Philofoph.  lib.  iii.  cap.  2.)  take  the  place  to  have  derived  its  name 
from  Eliza,  one  of  the  firft  perfons  who  came  into  Greece  after 
the  deluge,  and  the  author  and  father  of  the  /Etolians. 

The  Elyfian  fields  were,  according  to  fome,  in  the  Fortunate 
Iflands  on  the  coaft  of  Africa  ;  in  the  Atlantic.  Others  place 
them  in  the  ifland  of  Leuce  ;  and,  according  to  the  authority  of 
Virgil,  they  were  fituated  In  Italy.  According  to  Lucian,  they 
were  near  the  moon  ;  or  in  the  centre  of  the  earth,,  if  we  believe 
Plutarch.  Olaus  Wormius  contends,  that  it  was  in  Sweden  the 
Elyfian  fields  were  placed. 

ELZEVIRS,  celebrated  printers  at  Amfterdam  and  Leyden, 
who  greatly  adorned  the  republic  of  letters  by  many  beautiful 
editions  of  the  beft  authors  of  antiquity.  They  fell  foraewhat 
below  the  Stephenses  in  point  of  learning,  as  well  as  in  their 
editions  of  Greek  and  Hebrew  authors  ;  but  as  to  the  choice  cf 
good  books,  they  feem  to  have  equalled,  and  in  the  neatnefs  and. 
elegance  of  their  fmall  characters,  greatly  to  have  exceeded 
them.  Their  Virgil,.  Terence,  and  Greek  Teflament,  have 
been  reckoned  their  mafter-picces ;  and  are  indeed  fd  very  fine, 
that  they  juftly  gained  them  the  reputation  of  being  the  beft 
printers  in  Europe.  There  were  five  of  thefe  Elzevirs,  namely, 
Lewis,  Bonaventure,  Abraham,  Lewis,  and  Daniel.  Lewis  be¬ 
gan  to  be  famous  at  Leyden  in  1 595,  and  was  remarkable  for 
being  the  firft  who  obferved  the  diflinClion  between  the  v  con- 
fonant  and  u  vowel,  which  had  been  recommended  by  Ramus  • 
and  other  writers  long  before,  but  never  regarded.  Daniel  died 
in  1680  or  1681 ;  and  though  he  left  children  who  carried  on  the 
bufinefs,  paffes  neverthelefs  for  the  laft  of  his  family  who  ex¬ 
celled  in  it.  The  Elzevirs  have  printed  feveral  catalogues  of 
their  editions  ;  but  the  laft,  publifhed  by  Daniel,  is  co'nfiderably 
enlarged,  and  abounds  with  new  books.  It  was  printed  at  Am- 
Iterdam,  1674,  iaT2mo,  and  divided  into. feven  volumes. 

EMANCIPATION,  in  the  Roman  law,  the  fetting  free  a 
fon  from  the  fubjection  of  his  father  ;  fo  that  whatever  movea¬ 
bles  he  acquires  belong  in  property  to  him,  and- not  to  his  fk- 
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flier,  as- before  emancipation.  Emancipation  puts  the  fon  in  a 
capacity  of  managing  his  own  affairs,  and  of  marrying  without 
his  father’s  confent,  though  a  minor.  Emancipation  differs 
from  manumiflion,  as  the  latter  was  the  a&  of  a  matter  in  fa¬ 
vour  of  a  {lave,  whereas  the  former  was  that  of  a  father  in  fa¬ 
vour  of  his  fon.  There  were  two  kinds  of  emancipation  :  the 
one  tacit,  which  was  by  the  Ton’s  being  promoted  to  fome  dig¬ 
nity,  by  his  coming  of  age,  or  by  his  marrying,  in  all  which 
cafes  he  became  his  own  matter  of  courfe.  The  other,  exprefsj 
where  the  father  declared  before  a  judge,  that  he  emancipated 
his  fon.  In  performing  this,  the  father  was  firtt  to  fell  his  fon 
imaginarily  to  another,  whom  they  called  pater  fiduciarius,  fa¬ 
ther  in  truft ;  of  whom  being  bought  back  again  by  the  natural 
father,  he  manumitted  him  before  the  judge  by  a  verbal  de¬ 
claration. 

EMARGINATED,  among  botanifts.  See  Botany,  p.  48. 

EMASCULATION,  the  a£l  of  caftrating  or  depriving  a 
male  of  thofe  parts  which  charatterife  his  fex.  See  Castra¬ 
tion,  and  Eunuch. 

EMBALMING,  is  the  opening  a  dead  body,  taking  out  the 
inteftines,  and  filling  the  place  with  odoriferous  and  deficcative 
drugs  and  fpices,  to  prevent  its  putrefying.  The  Egyptians  ex¬ 
celled  all  other  nations  in  the  art  of  preferving  bodies  from  cor¬ 
ruption  ;  for  fome  that  they  have  embalmed  upwards  of  2000 
years  ago,  remain  whole  to  this  day,  and  are  often  brought  into 
other  countries  as  great  curiofities.  Their  manner  of  embalm¬ 
ing  was  thus  :  they  fcooped  the  brains  with  an  iron  fcoop  out 
at  the  noftrils,  and  threw  in  medicaments  to  fill  up  the  vacu¬ 
um  :  they  alfo  took  out  the  entrails,  and  having  filled  the  body 
with  myrrh,  caflia,  and  other  fpices  proper  to  dry  up  the  hu¬ 
mours,  they  pickled  it  in  nitre,  where  it  lay  foaking  for  70 
days.  The  body  was  then  wrapped  up  in  bandages  of  fine  li¬ 
nen  and  gums,  and  fo  was  delivered  to  the  kindred  of  the  de- 
ceafed,  entire  in  all  its  features,  the  very  hairs  of  the  eye-lids 
being  preferved.  They  ufed  to  keep  the  bodies  of  their  ancef- 
tors,  thus  embalmed,  in  little  houfes  magnificently  adorned,  and 
took  great  pleafure  in  beholding  them,  alive  as  it  were,  without 
any  change  in  their  fize,  features,  or  complexion.  The  Egyp¬ 
tians  alfo  embalmed  birds,  &c.  The  prices  for  embalming  were 
different ;  the  higheft  was  a  talent,  the  next  29  mime,  and  fo 
decreafing  to  a  very  fmall  matter :  but  they  who  had  not 
wherewithal  to  anfwer  this  expence,  contented  themfelves  with 
infufing,  by  means  of  a  fyringe,  through  the  anus,  a  certain  li¬ 
quor  extra&ed  from  the  cedar  ;  and,  leaving  it  there,  wrapped 
up  the  body  in  nitre.  The  oil  thus  preferved  the  inteftines, 
which  dried,  and  were  not  in  the  leaft  putrefied  :  the  body 
lacing  enclol'ed  in  nitre,  alfo  grew  dry,  and  nothing  remained 
befides  the  fkin  glued  upon  the  bones. 

The  method  of  embalming  ufed  by  the  modem  Egyptians, 
according  to  Maillet,  is  to  walh  the  body  feveral  times  with  rofe- 
water,  which,  he  elfewhere  obferves,  is  more  fragrant  in  that 
country  than  with  us ;  they  afterwards  perfume  it  with  in- 
cenfe,  aloes,  and  a  quantity  of  other  odours,  of  which  they  are 
by  no  means  fparing  ;  and  then  they  bury  the  body  in  a  wind¬ 
ing  fheet,  made  partly  of  filk  and  partly  of  cotton,  and  foaked, 
as  is  fuppofed,  with  fome  fweet-fcented  water  or  liquid  per¬ 
fume,  though  Maillet  ufes  only  the  term  moijlened ;  this  they 
cover  with  another  cloth  of  unmixed  cotton,  to  which  they  add 
one  of  the  richeft  fuits  of  clothes  of  thedeceafed.  The  expence, 
he  fays,  on  thele  occafions,  is  very  great,  though  nothing  like 
what  the  genuine  embalming  coft  in  former  times. 

The  principle  of  embalming  depends  either  on  the  abforp- 
tion  of  the  fluids  of  the  body,  or  the  impregnation  of  them 
with  fome  fubftance  which  will  preferve  the  folids  from  putre¬ 
faction.  Hence  abforbing  powders  have  been  ufed,  and  alfo  ni¬ 
tre,  which  powerfully  aCts  on  the  flelh,  though,  like  all  other 
faline  matter,  it  tends  to  prevent  the  body  from  drying.  Dr. 
Jftunter  recommended  the  injeCting  of  oil  of  turpentine  impreg¬ 


nated  with  camphor  and  other  aromatic  gums  into  the  blood  vefi- 
fels,  which  is  a  very  rational  method. 

EMBARCADERO,  in  commerce,,  a  Spanilh  term,  much 
ufed  along  the  coafts  of  America,  particularly  thofe  on  the  fide 
of  the  South  Sea.  It  fignifies  a  place  which  ferves  fome  other 
confiderable  city  farther  within  land,  for  a  port  or  place  of  {hip¬ 
ping,  i.e.  of  embarking  and  difembarking  commodities.  Thus- 
Calao  is  the  embarcadero  of  Lima,  the  capital  of  Peru ;  and. 
Arica  the  embarcadero  of  Potofi.  There  are  fome  embarcaderos 
40,  50,  and  even  60  leagues  off  the  city,  which  they  ferve  in. 
that  capacity. 

EMBARGO,  in- commerce,  an  arreft  on  {hips  or  merchan- 
dife,  by  public  authority ;  or  a  prohibition  of  Hate,  commonly 
on  foreign  {hips,  in  time  of  war,  to  prevent  their  going  out  of 
port,  fometimes  to  prevent  their  coming  in,  and  fometimes 
both,  for  a  limited  time.  The  king  may  lay  embargoes  on 
fhips,  or  employ  thofe  of  his  fubjedts,  in  time  of  danger, .for  the 
fervice  and  defence  of  the  nation  ;  but  they  muff  not  be  for  the 
private  advantage  of  a  particular  trader  or  company  j  and  there  • 
fore  a  warrant  to  ftay  a  {ingle  fhip  is  no  legal  embargo.  No  in¬ 
ference  can  be  made  from  embargoes  which  are  only  in  war¬ 
time  ;  and  are  a  prohibition  by  advice  of  council,  and  not  at 
profecution  of  parties.  If  goods  be  laden  on  board,  and  after 
an  embargo  or  reftraint  from  the  prince  or  ftate  comes  forth, 
and  then  the  mailer  of  the  (hip  breaks  ground,  or  endeavours  to 
fail,  if  any  damage  accrues,  he  muff  be  refponfible  for  the 
fame ;  the  reafon  is,  becaufe  his  freight  is  due,  and  muff  be 
paid,  even  though  the  goods  be  feized  as  contraband. 

EMBASSADOR.  See  Ambassador. 

EMBASSY,  the  office  or  function  of  an  ambafifador- 

EMBDEN,  a  port-town  and  city  of  Germany,  capital  of  a 
county  of  the  fame  name,  now  in  pofleffion  of  the  king  of  Pruf- 
lia;  it  is  fituated.at  the  mouth  of  the  river  Ens.  E.  long.  6.  4 
N.  lat.  5,3.  50. 

EMBER-weeks,  are  thofe  wherein  the  cmler  or  embrwg 
days  fall.  In  the  laws  of  king  Alfred,  and  thole  of  Canute,, 
thole  days  are  called ymbren,  that  is,  circular  days,  from  whence 
the  word  was  probably  corrupted  into  ember-days  by  the 
canonifts  they  are  called  quatuor  anni  tempora,  the  four  .cardinal 
feafons,  on  which  the  circle  of  the  year  turns:  and  hence  Hen- 
Ihaw  takes  the  word  to  have  been  formed,  viz.  by  corruption 
from  temper  of  tempora.  The  ember-days  are,  the  Wednefday, 
Friday,  and  Saturday,  after  Quadragefima  Sunday,  after  Whit- 
funday,  after  Holy-rood  day  in  September,  and  after  St.  Lucia’s 
day  in  December  :  which  four  times  anfwer  well  enough  to  the 
four  quarters  of  the  year,  Spring,  Summer,  Autumn,  and 
Winter.  Mr.  Somner  thinks  they  were  originally  faffs,  infti- 
tuted  to  beg  God’s  blefling  on  the  fruits  of  the  earth.  Agreeably 
to  which,  Skinner  fuppofes  the  word  ember  taken  from-  the 
a  (lies,  embers,  then  ftrewed  on  the  head.  Thefe  ember-weeks 
are  now  chiefly  taken  notice  of,  on  account  of  the  ordination  of 
priefts  and  deacons  j  becaufe  the  canon  appoints  the  Sundays 
next  fucceeding  the  ember-weeks,  for  the  folemn  times  of  ordi¬ 
nation  :  though  the  bilhops,  if  they  pleafe,  may  ordain,  on  any. 
Sunday  or  holiday. 

EMBERJZA,  in  ornithology,  a  genus  of  birds  belonging  to. 
the  order  of  pafleres.  The  bill  is  conical,  and  the  mandibles 
recede  from  each  other  towards  the  bafe  ;  the  inferior  mandible 
has  the  tides  narrowed  inwards,  but  the  upper  one  is  ftili  nar  ¬ 
rower.  The  moll  remarkable  fpecies  are, 

i .  The  nivalis ,  or  great  pyed  mountain-finch  of  Ray, ,  and 
the  fnow-bird  of  Edwards,  has  white  wings,  but  the  outer  edges 
of  the  prime-feathers  are  black  ;  the  tail  is  black,  with  three 
white  feathers  on  each  fide.  Thefe  birds  are  called  in  Scotland 
fnow-Jiakes,  from  their  appearance  in  hard  weather  and  in  .deep 
Ihows.  They  arrive  in  that  feafon  among  the  Cheviot-hills 
and  in  the  Highlands  in  amazing  flocks,  A  few  breed  in  th& 
Highlands,  on  the  fummit  of  the  higheft  hills,  in  the  fame 
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places  with  the  ptarmigans  ;  but  the  greateft  numbers  migrate 
from  the  extreme  north.  They  appear  in  the  Shetland  iflands  ; 
then  in  the  Orkneys  ;  and  multitudes  of  them  often  fall,  wea¬ 
ried  with  their  flight,  on  veilels  in  the  Pentland  Frith.  Their 
appearance  is  a  certain  fore-runner  of  hard  weather,  and  ftorms 
of  fnow,  being  driven  by  the  cold  from  their  common  retreats. 
Their .  progrefs  fouthward  is  probably  thus ;  Spitzbergen  and 
Greenland,  H-udfon’s  Bay,  the  Lapland  Alps,  Scandinavia, 
Iceland,  the  Ferroe  Ides,  Shetland,  Orkneys,  Scotland,  and  the 
Oheviot-hills.  They  vifit  at  that  feafon  all  parts  of  the  northern 
hemifphere,  Pruflia, .  Auftria,  and  Siberia.  They  arrive  lean, 
and  return  fat,  Iri  Auftria,  they  are  caught  and  fed  with  mil¬ 
let,  and,  like  the  ortolan,  grow  exceffively  fat.  In  their  flights, 
they  keep  very  clofe  to  each  other,  mingle  moft  confuledly  to¬ 
gether,  and  fling  themfelves  collectively  into  the  form  of  a  ball  j 
at  which  inftant  the  fowler  makes  great  havock  among  them, 

2.  The  mjliaris,  or  grey  emberiza,  is  of  a  greyifh  colour, 
fpotted  with  black  in  the  belly,  and  the  orbits  are  reddifh.  It 
is  the  bunting  of  Englifh  authors,  and  a  bird  of  Europe. 

3.  The  bortulana,  or  ortolan,  has  black  wings ;  the  firft  three 
feathers  on  the  tail  are  white  on  the  edges,  only  the  two  lateral 
are  black  outwardly.  The  orbits  of  the  eyes  are  naked  and  yel¬ 
low  ;  the  head  is  greenifn,  and  yellow  towards  the  inferior 
mandible.  It  feeds  principally  upon  the  panick-grafs  ;  grows 
very  fat ;  and  is  reckoned  a  delicate  morfel  by  certain  epicures, 
efpecially  when  fattened  artificially.  Thefe  birds  are  found  in 
feveral  parts  of  Europe,  but  are  not  met  with  in  Britain  ;  are 
■common  in  France  and  Italy,  and  fome  parts  of  Germany  and 
Sweden,  migrating  from  one  to  the  other  in  fpring  and  autumn  ; 
and  in  their  paffage  are  caught  in  numbers,  in  order  to  fatten 
for  the  table.  This  fpecies  will  fometimes  ting  very  prettily, 
^nd  has  been  kept  for  that  purpofe.  The  fong  is  not  unlike 
that  of  the  yellow-hammer,  but  finer  and  fweeter.  In  fome 
parts  it  makes  the  neft  in  alow  hedge;  in  others,  on  the 
ground.  It  is  carelefsly  conftru&ed,  not  unlike  that  of  the 
lark.  The  female  lays  four  or  five  greyifh  eggs,  and  in  general 
has  two  broods  in  a  year.  Thefe  birds  receive  both  their 
Greek  and  Latin  name  from  their  food,  the  millet.  Arillotle 
calls  them  cyncbromi ;  and  the  Latins,  miliar  ice.  The  latter 
kept  and  fattened  them  in  their  ornithones ,  or  fowl -yards,  as  the 
Italians  do  at  prefent. 

4.  The  citrindla,  or  yellow-hammer,  has  a  blackifh  tail, 
only  the  two  outward  fide-feathers  are  marked  on  the  inner 
edge  with  a  fharp  white  fpot.  It  is  a  bird  of  Europe,  and 
comes  about  houfes  in  winter 1  it  builds  its  neft  on  the  ground 
on  meadows. 

3.  The  fchconiclas,  or  reed-fparrow,  has  a  black  head,  a 
blackifh-grey  body,  and  a  white  fpot  on  the  quill- feathers.  It 
inhabits  marlhy  places,  moft  commonly  among  reeds,  from 
which  it  takes  its  name.  Its  neft  is  worthy  of  notice  for  the 
artful  contrivance  of  it,  being  fattened  to  four  reeds,  and  fuf- 
pended  by  them  like  a  hammock,  about  three  feet  above  the 
water  :  the  cavity  of  the  neft  is  deep,  but  narrow  ;  and  the  ma¬ 
terials  are  buthes,  fine  bents,  and  hairs.  It  lays  four  or  five  eggs 
of  a  blueith  wffiite,  marked  with  irregular  purplith  veins,  efpe¬ 
cially  on  the  larger  end.  It  is  a  bird  much  admired  for  its 
fong ;  and,  like  the  nightingale,  it  tings  in  the  night. 

6.  The  cryzivora,  or  rice-bunting,  with  the  head  and 
whole  under  tide  of  the  body  black ;  hind  part  of  the  neck 
in  fome  pale  yellow,  and  in  others  white  ;  coverts  of  the  wings, 
and  primaries,  black,  the  laft  edged  with  white  ;  part  of  the 
fcapulars,  letter  coverts  of  the  wings,  and  rump,  white  ;  back 
black,  edged  with  dull  yellow;  tail  of  the  fame  colours,  and 
each  feather  tharply  pointed ;  the  legs  are  red.  The  head,  up¬ 
per  part  of  the  neck,  and  back,  of  the  female,  is  yellowifh  brown 
fpotted  with  black  ;  the  under  part,  of  a  dull  yellow  ;  the  tides 
thinly  ftreaked  with  black. 

Thefe  birds  inhabit  in  vaft  numbers  the  ifland  of  Cuba, 


where  they  commit  great  ravages  among  the  early  crops  of 
rice,  which  precede  thofe  of  Carolina.  They  arrive  very  lean,' 
but  foon  grow  fo  fat,  as  to  lly  with  difficulty  ;  and,  when  thot, 
often  burft  with  the  fall.  They  continue  in  Carolina  not 
much  above  three  weeks,  and  retire  by  the  time  the  rice  begins 
to  harden  ;  going  on  to  other  parts,  and  flaying  in  each  only 
fo  long  as  the  rice  continues  green.  They  come  into  Rhode 
Ifland  and  New  York  at  the  end  of  April,  or  the  fecond  week 
in  May,  frequenting  the  borders  of  fields,  and  live  on  infefts,  &c. 
till  the  maize  is  fit  for  their  palate  ;  when  they  begin  by  peck¬ 
ing  holes  in  the  fides  of  the  hulks,  and  after  fatiating  themfelves 
go  on  to  another ;  which  leaves  room  for  the  rain  to  get  in,  and 
effectually  fpoils  the  plants.  They  continue  ‘there  during  the 
fummer,  and  breed ;  returning,  as  autumn  approaches,  to  the 
fouthward.  The  males  and  females  do  not  arrive  together  ;  the 
females  come  firft.  They  are  efteemed  to  be  the  moft  delicate 
birds  of  thofe  parts ;  and  the  male  is  faid  to  have  a  fine  note. 
This  fpecies  is  known  in  the  country  by  the  names  of  bob  lincohi 
and  conquedle  ;  likewife  called  by  fome  the  white-backed  maize- 
thief. 

There  are  above  50  other  fpecies  ;  two  of  which,  viz.  the 
black-throated  bunting  a  native  of  America,  and  the  cinereous 
bunting  an  inhabitant  of  Canada,  are  figured  in  plate  2,  as 
fpecimensof  the  genus. 

EMBLEM,  a  kind  of  painted  senigma,  which,  reprefenting 
fome  obvious  hiftory,  with  reflections  underneath,  inftrufts  us 
in  fome  moral  truth  or  other  matter  of  knowledge.  See  De¬ 
vice,  zEnigma,  &c.  Such  is  that  very  fignificant  image-of 
Scaevola  holding  his  hand  in  the  fire  ;  with  the  words,  Agere  et 
pati  fortiter  Romanum  cf,  “  To  do  and  fufter  courageoufly  is 
Roman.”  The  word  is  pure  Greek,  formed  of  the  verb  e u£a.\- 
Aeiv,  “  to  caft  in,  to  infert.”  Suetonius  relates,  that  Tiberius 
made  the  word  be  erafed  out  of  the  decree  of  the  Roman  fenate, 
becaufe  borrowed  from  another  language.  The  emblem  is 
fomewhat  plainer  and  more  obvious  than  the  aenignra.  Gale 
defines  emblem  an  ingenious  picture,  reprefenting  one  thing  to 
the  eye,  and  another  to  the  underftanding. 

The  Greeks  alfo  gave  the  name  Emblems,  to  in- 

layed  or  Mofaic  works,  and  even  to  all  kinds  of  ornaments  of 
vafcs,  moveables,  garments,  &c.  And  the  Latins  ufed  emblema 
in  the  fame  fenfe.  Accordingly,  Cicero,  reproaching  Yerres 
with  the  ftatues  and  fine-wrought  works  he  had  plundered  from 
the  Sicilians,  calls  the  ornaments  fixed  thereto  (and  which  on 
occafion  might  be  feparated  from  them)  emblemata.  Add,  that 
Latin  authors  frequently  compare  the  figures  and  ornaments  of 
difcourfe  to  thefe  emblemata.  Thus,  an  ancient  Latin  poet, 
praifing  an  orator,  fays,  that  all  his  words  were  ranged  like  the 
pieces  in  Mofaic  : 

Quam  lepide  comp  often,  ut  tejf entire  omves. 

Arte  pavimenii,  atque  emblemate  vermiculato-. 

With  us,  emblem  ordinarily  fignifies  no  more  than  a  paint¬ 
ing,  baflfo-relievo,  or  other  representation,  intended  to  hold 
forth  fome  moral  or  political  inftruCtion,  ‘What  diftinguifhes 
an  emblem  from  a  devife  is,  that  the  words  of  an  emblem  have 
a  full  complete  fenfe  of  themfelves ;  nay,  all  the  fenfe  and  fig- 
nification  which  they  have  together  with  the  figure.  But  there 
is  a  yet  further  difference  between  emblem  and  devife  :  for  a 
devife  is  a  fymbol  appropriated  to  fomeperfon,  or  that  expreffes 
fomething  which  concerns  him  particularly ;  whereas  an  em« 
blem  is  a  fymbol  that  regards  all  the  world  alike.  Thefe  dif¬ 
ferences  will  be  more  apparent,  from  comparing  the  emblem 
above  quoted,  with  the  devife  of  a  candle  lighted,  and  the 
words  fuvando  conjumor ,  “  I  wafte  myfelf  in  doing  good.  ■ 
See  Devise. 

EMBOLISMUS,  Ef/.£o>.i<rp.°r,  in  chronology,  fignifies  “  in¬ 
tercalation.”  The  word  is  formed  of  iy.Za.Xk £•>,  “  to  intcrt.’* 
As  the  Greeks  made  ufe  of  the  lunar  year,  which  is  only  354 
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days,  in  order  to  bring  it  to  the  folar,  which  is  363  days,  they 
had  every  two  or  three  years  an  embolifm,  i.  e.  they  added  a 
13th  lunar  month  every  two  or  three  years,  which  additional 
month  they  called  embolimeeus ,  s^CaAi^ai©-,  becaufe  inferted,  or 
intercalated. 

EMBOSSING,  or  Imbossing,  in  architecture  and  fculp- 
ture,  the  forming  or  falhioning  works  in  relievo,  whether  cut 
■with  a  chifel  or  otherwife.  Em  boiling  is  a  kind  of  fculpture, 
wherein  the  figures  thick  out  from  the  plane  whereon  it  is  cut  : 
and  according  as  the  figures  are  more  or  let's  prominent,  they 
are  laid  to  be  in  alto,  mezzo,  or  baflb-relievo ;  or  high,  mean, 
or  low,  relief.  See  Enchasing. 

EMBOTHRIUM,  in  botany ;  a  genus  of  the  monogynia 
order,  belonging  to  the  tetrandria  clafs  of  plants.  There  is  no 
calyx  ;  the  corolla  confilts  of  four  linear  oblique  petals  ;  the 
ftamina  are  four  very  thort  filaments  ;  the  anthene  are  pretty 
large,  oblong,  and  feated  within  the  cavity  of  the  petal.  The 
pericarpium  is  a  round  unilocular  follicle,  lharpened  at  both 
ends  5  the  feeds  are  four  qr  five  in  number,  egg-fhaped,  and 
comprefled. 

EMBRASURE,  in  architecture,  the  enlargement  made  of 
the  aperture  of  a  door  or  window,  on  the  infide  of  the  wall ;  its 
ule  being  to  give  the  greater  play  for  the  opening  of  the  door  or 
cafement.or  to  admit  the  more  light. 

EMBROCATION,  in  furgery  and  pharmacy,  an  external 
kind  of  remedy,  which  confifts  in  an  irrigation  of  the  part  affeCt  - 
ed,  with  fome  proper  liquor,  as  oils,  fpirits,  &c.  by  means  of 
a  woollen  or  linen  cloth,  or  a  lpunge,  dipped  in  the  fame. 

EMBROIDERY,  a  work  in  gold,  or  filver,  or  filk  thread, 
wrought  by  the  needle  upon  cloth,  Ruffs,  or  muflin,  into  va¬ 
rious  figures.  In  embroidering  Ruffs,  the  work  is  performed 
in  a  kind  of  loom  ;  becaufe  the  more  the  piece  is  flretched,  the 
eafier  it  is  worked.  As  to  muflin,  they  fpread  it  upon  a  pat¬ 
tern  ready  defigned  ;  and  fometimes,  before  it  is  flretched  upon 
the  pattern,  it  is  flarched,  to  make  it  more  eafy  to  handle.  Em¬ 
broidery  on  .the  loom  is  lefs  tedious  than  the  other,  in  which, 
while  they  work  flowers,  all  the  threads  of  the  mutlin,  both 
lengthwife  and  breadthwiie,  mufl  be  continually  counted  ;  but, 
on  the  other  hand,  this  lafl  is  much  richer  in  points,  and  fuf- 
ceptible  of  greater  variety.  Cloths  too  much  milled  are  l’carcely 
fulceptible  of  this  ornament,  and  in  efi'eCt  we  feldom  fee  them 
embroidered.  The  thinnefl  mutlins  are  chofen  for  this  purpofe  ; 
and  they  are  embroidered  to  the  greatefl  perfection  in  Saxony  : 
in  other  parts  of  Europe,  however,  they  embroider  very  pret¬ 
tily,  and  efpecially  in  France. 

There  are  feveral  kinds  of  embroidery :  as,  1.  Embroidery 
on  the  Ramp  ;  where  the  figures  are  railed  and  rounded,  hav¬ 
ing  cotton  or  parchment  put  under  thetn  to  fupport  them. 
2.  Low  embroidery  ;  where  the  gold  and  filver  lie  low  upon  the 
fketch,and  are  Hitched  with  filk  of  the  lame  colour.  3.  Guimped 
embroidery:  this  is  performed  either  in  gold  or  filver;  they 
firfl  make  a  lketch  upon  the  cloth,  then  put  on  cut  vellum,  and 
afterwards  few  on  the  gold  and  filver  with  filk  thread  :  in  this 
kind  of  embroidery  they  often  put  gold  and  lilver  cord,  tinlel, 
and  fpangles.  4.  Embroidery  on  both  tides ;  that  which  ap¬ 
pears  on  both  fides  of  the  Aufl'.  5.  Plain  embroidery;  where 
tile  figures  are  flat  and  even,  without  cord,  fpangles,  or  other 
•ornaments. 

By  flat..  22  Geo.  II.  c.  36.  no  foreign  embroidery,  or  gold 
and  filver  brocade,  lhall  be  imported,  upon  pain  of  being  for¬ 
feited  and  burnt,  and  penalty  of  iool.  for  each  piece.  No  per- 
fon  lhall  fell,  or  expoie  to  lale,  any  foreign  embroidery,  gold  or 
filver  thread,  lace,  fringe,  brocade,  or  make  up  the  fame  into  any 
garment,  on  pain  of  having  it  forfeited  and  burnt,  and  penalty 
of  iool.  All  fuch  embroidery,  See.  may  be  feized  and  burnt ; 
and  the  mercer,  Ac.  in  whofe  cuflody  it  was  found,  lhall  for¬ 
feit  iool.  ' 
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EMBRUN,  an  ancient  and  confiderable  city  of  France,  tn 
the  department  of  the  Upper  Alps  and  late  province  of  Dau- 
phiny.  Before  the  revolution,  it  was  an  archbilhop’s  fee,  but 
is  now  only  a  bithopric,  fuffragran  to  Aix.  It  is  a  ftrong  place, 
and  one  of  the  mofl  elevated  towns  in  Europe.  The  cathedral, 
and  the  epifcopal  palace,  are  worthy  of  attention.  It  furren- 
dered  by  capitulation  to  the  duke  of  Savoy,  in  i 693  ;  but  he 
was  compelled  to  evacuate  it  three  weeks  after.  It  is  feated 
near  the  river  Durance,  on  a  craggy  rock,  1 7  miles  E.  of  Gap. 
E.lon.  6.  34.  N.  lat.  44.  34. 

EMBRYO,  in  phyfiology,  the  firfl  rudiments  of  an  animal 
in  the  womb,  before  the  feveral  members  are  diftinCtly  formed ; 
after  which  period  it  is  denominated  a  foetus.  See  Genera¬ 
tion,  and  Fcetus. 

EMERALD,  a  genus  of  precious  ftones  belonging  to  the 
order  of  filiceous  earths.  The  word  is  derived,  according  to 
fome,  from  the  French  efrnaraude,  and  that  from  the  Larin 
fmaragdus,  fignifying  the  fame  thing  ;  by  others  it  is  faid  to  be 
derived  from  the  Italian  fmcraldo,  or  the  Arabian  zomorrad. 
According  to  Cronftedt,  the  emerald  is  the  l'ofteft  of  all  the  pre¬ 
cious  ftones,  though  other  naturalifts  place  it.  the  next  after  the 
diamond  in  this  refpefit.  It  is  perhaps  the  mofl  beautiful  of  all 
the  gems,  and,  according  to  Wallerius,  when  heated  in  the 
fire,  changes  its  colour  to  a  deep  blue,  and  becomes  phofpho- 
refeent ;  but  recovers  its  green  colour  when  cold.  When  pul- 
veriled  it  has  a  white  appearance,  and,  with  borax,  melts  to  1 
very  thin  and  colourlefs  glafs.  It  becomes  eleCtric  by  being  rub¬ 
bed,  and  fome  have  the  property  of  the  fourmalin,  viz.  of  beings 
eleCtrified  by  heat,  and  in  that  Hate  attracting  afties  or  oth?r  light 
fubftances;  though  the  emeralds  are  lefs  powerful  than  the  tour¬ 
malin,  and  after  having  attracted  the  alhes,  they  retain  them 
without  any  figns  of  repulfion. 

Pliny  mentions  twelve  different  kinds  of  thefe  precious 
ftones;  though  it  appears,  from  the  vaft  fiae  of  fome  of  them, 
that  they  mult  have  been  only  certain  kinds  of  green  fpar,  or 
other  green  ftone,  which  at  that  time  went  under  the  name  of 
emerald  among  the  ancients.  The  true  emerald  is  found  only 
in  very  fmall  cryftals,  from  the  fize  T  yth  of  an  inch  in  diameter 
to  that  of  a  walnut.  Theophraftus,  however,  mentions  one  four 
cubits  long  and  three  broad  ;  likewife  an  obelilk  compofed  of 
only  four  emeralds,  the  whole  length  being  40  cubits  and  the 
breadth  from  four  to  two. 

Engeftroom  informs  us,  that  the  emeralds,  in  their  rough  or 
native  Rate,  confift  of  hexagonal  columns  tnoftly  truncated  at 
both  ends  ;  and  that  he  had  fome  in  his  polfelfion,  which  in  a 
gentle  heat  became  colourlefs;  but  in  a  ftrong  heat  white  and 
opaque,  without  any  mark  of  fufion.  Brunick  diftinguifties 
them  into  two  claffcs.  1.  The  pale  green  emerald,  which  conies 
from  the  eaft  and  from  Peru,  the  figure  being  that  ot  an  hexa¬ 
gonal  truncated  prifm,  and  the  balls  a  vein  ot  white  quartz. 
2.  The  dark  green  emerald,  which  is  alfo  columnar,  but  very 
dark-coloured,  ftriped  longitudinally,  and  has  little  tranfparen- 
cy.  The  points  are  generally  broken  oft  longitudinally,  though 
Davila  mentions  one  refembling  a  blunt  triangular  pyramid  ; 
and  in  the  Imperial  cabinet  at  Vienna,  there  is  one  with  a  five- 
fided  pyramid.  Thefe  are  the  emeralds  which  become  electrical 
by  heat ;  though  all  of  them  do  not ;  and  thofe  which  do  fo 
cannot  be  known  but  by  actual  experiment.  The  fineft  fpeci- 
men  of  the  former  kind  of  emeralds  is  to  be  feen  in  the  treafure 
of  the  holy  chapel  of  Loretto,  containing  upwards  of  100  of 
thefe  precious  ftones  great  and  fmall.  A  fellow  to  this  was 
made  by  art,  and  both  were  prefents  to  the  king  of  Sicily,  de¬ 
figned  to  reprelent  two  mount  Calvaries. 

Emeralds  are  dillinguiftied  by  the  jewellers  into  two  kinds, 
the  oriental  and  occidental.  The  true  oriental  emerald  is  'try 
fcarce,  and  at  prelent  only  found  in  the  kingdom  of  Cambay. 
So  great  indeed  is  the  fcarcity  of  them,  that  an  opinion  prevailed 
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that  there  are  no  oriental  emeralds.  This  opinion  is  adopted, 
among  others,  by  Mr.  Bruce  j  who  informs  us,  that  he  made 
an  excurfion  to  the  itland  of  emeralds  in  the  Red  Sea,  and  en¬ 
deavours  to  thow  that  thei;e  never  were  any  emeralds  but  what 
came  from  America,  and  that  thofe  faid  to  have  been  found  in 
the  Eaft  Indies  were  imported  from  that  continent.  It  is  proba¬ 
ble  indeed,  that  in  former  times  any  kind  of  cryftal  tinged  of 
a  green  colour  might  be  called  an  emerald,  and  hence  the  green 
cochle  fpar  brought  from  Egypt  may  have  obtained  the  name 
of  mother  of  emeralds ;  but  of  late  fome  emeralds  have  been, 
brought  from  Cambay  into  Italy  which  greatly  excelled  thofe 
of  America.  The  beft  emeralds  of  the  weftern  continent  come 
from  Peru,  and  are  called  oriental  by  the  jewellers:  fome  are 
found  in  Europe,  principally  in  the  duchy  of  Silefia  in  Ger¬ 
many. 

Rough  Emeralds.  Thofe  of  the  fir  ft  and  coarfefl  fort,  called 
plafmes,  for  grinding,  are  worth  27  ihillings  fterling  the  marc, 
or  8  ounces.  The  demi-morillons,  81.  fieri,  per  marc.  Good 
morillons,  which  are  only  little  pieces,  but  of  fine  colour,  from 
13I.  to  1  fjl.  per  marc.  Emeralds,  larger  than  morillons,  and 
called  of  the  third  colour  ox  fort,  are  valued  at  from  30I.  to  60I.  the 
marc.  Emeralds,  called  of  the  fecond  fort,  which  are  in  larger 
and  finer  pieces  than  the  preceding,  are  worth  from  65I.  to  75I. 
per  marc.  Lalily,  thofe  of  the  firft  colour,,  otherwise  called 
Titgrcs  caries,  are  worth  from  liol.  to  n 5I. 

Emeralds  ready  cut ,  or  polifbed  and  not  cut,  being  of  good. 


fone,  and  a  fine  colour,  are  worth, 

£•  S' 

Thofe  weighing  one  caract,  or  four  grains-  o  ia 

Thofe  of  two  carafts  -  -  1  7 

Thofe  of  three  caradls  - -  - —  2.  3. 

Thofe  of  four  carafts- - -  - -  3  10- 

Thofe  of  five  caraiits  • - -  -  41a 

Thofe  of  fix  caradts  -  — —  7  iq. 

Thofe  of  leven  caradts  -  ■  --  — — -  13  o 

Thofe  of  eight  caradfs  — —  - — -  19  o 

Thofe  of  n'rne  caradts  -  -  23  o. 

Thofe  of  tin  caradfs  -  -  33  a 


Counterfeit  Emeralds,  are  made  thus :  Take  of  natural' 
cryttal,  four  ounces  ;  of  red-lead,  four  ounces ;  verdegris,  forty- 
eight  grains ;  crocus  martis,  prepared  with  vinegar,  eight 
grains  :  let  the  whole  be  finely  pulverized  and  fifted  ;  put  this 
into  a  crucible,  leaving  one  inch  empty  :  lute  it  well,  and  put 
it  into  a  potter’s  furnace,  and  let  it  tland  there  as  long  as  they 
do  their  pots.  When  cold,  break  the  crucible;  and  you  will  find 
a  matter  of  a  fine  emerald  colour,  which,  after  it  is  cut  and  let  in 
gold,  will  equal  in  beauty  an  oriental  emerald.. 

EMERSION,  in  phyfics,  the  rifing  of  any  folid  above  the  fur- 
face  of  a  fluid  fpecifieally  heavier  than  itfelf,  into  which  it  had 
been  violently  immerged  or  thruft.  It  is  one  of  the  known  laws 
ofhydrotlatics,  that  a  lighter  folid  being  forced  down  into  a  hea¬ 
vier  fluid,  immediately  endeavours  to  emerge  ;.  and  that  with  a 
force  or  moment  equal  to  the  excefs  of  weight  of  a  quantity  of 
the  fluid  above  that  of  an  equal  bulk  of  the  folid.  Thus,  if  a 
folid  be  immerged  in  a  fluid  of  double  its  lpecific  gravity,  it  will 
emerge  again  till  half  its  bulk  or  body  be  above  the  lurface  of 
the  fluid. 

Emersion,  in  aftronomy,  is  when,  the  fun,  moon,  or  other 
planet,  begins  to  re-appear,  after  its  having  been  eclipfed,  or  hid 
by  the  interpofitio-n  of  the  moon-,  earth,  or  other  body.  The  dif¬ 
ference  of  longitude  isfometimes  found  by  obferving  the  iramcr- 
fions  and  emerfions  of  the  firft  of  Jupiter’s  fatellites.  The  im- 
merfions  are  oblerved  from  the  time  of  Jupiter’s  being  in  con¬ 
junction  with  the  fun  to  his  oppofttion  ;.  and  the  emerfion,  from 
the  opppfition  to  the  conjunffion ;  which  two  intervals  are 
ufually  fix  months  a-piece,  and  divide  the  year  between  them. 


But  when  Jupiter  is  in  conjunction  with  the  furr,  and  15  da ys 
before  and  afterwards,  there  is  nothing  to  be  obferved;  the 
planet,  with  his  fatellites,  being  then  loft  in  the  light  of  the 
fun.  Emerfion  is  alfo  ufed  when  a  ftar,  before:  hid  by  the  fun, 
as  being  too  near  him,  begins  to  re-appear,  and  to  get  out  of 
his  rays. 

EMERSON  (William),  a  late  eminent  mathematician,  was 
born  in  June.  1701,  at  Hurworth,  a- village  about  three- miles 
fouth  of  Darlington ;  at  leaft  it  is  certain  that  he  redded  here 
from  his  childhood.  His  father  Dudley  Emerfon  was  a  tolera¬ 
ble  proficient  in  mathematics and  without  his  books  and  iu- 
ftruTions,  perhaps  his  own  genius  (mod  eminently  fitted  far 
mathematical  dilquifitions)  would  have  never,  been  unfolded.. 
He-was  inftnifted  in  the  learned,  languages-  by  a  young  clergy¬ 
man,  then  curate  of  Hurworth,  who  was-boarded  at  his-father’s 
houfe.  In  the  earlier  part  of  his  life  he  attempted  to  teach  a 
few  lhholars  :  but  whether  from  his  concife  method  (for  be  was 
not  happy  in  explaining  his  ideas),  or  the  warmth  of.  his  natu¬ 
ral  temper,  he  made  no  progrefs  in.his  fcheol-  :  he  therefore  foon 
left  it  otf;.  and  fatisfted  with  a  moderate  competence,  left  him 
by  his  parents,  he  devoted  himfelf  to  a  ftudious  retirement.  To¬ 
wards  the  clofe  of  the  year  1781  (being  fenfibie  of  his  approach¬ 
ing  diftblution),  he  difpofed  of  the  whole  of  his  mathematical- 
library  to  a  bookfeller  at  York  ;  and  on  May  2cth  1782,  he 
died  of  a  lingering  and  painful  diforder  at  his  native  village,  aged 
near  81  years. 

Mr.  Emerfon  in  his  perfon  was  rather  ftiort,  but  ftrong  and 
well-made,  with  an  open  countenance  and  ruddy  complexion. 
He  was  exceedingly  Angular  in  his  drefs.  He  had  but  one 
coat,  which  he  always  wore  open  before,  except  the  lower  but¬ 
ton  ;  no  waiftcoat his  (hirt  quite  the  reverie  of  one  in  com¬ 
mon  ufe,  no  opening  before,  but  buttoned  clofe  at  the  collar  be¬ 
hind  ;  a  kind  of  flaxen  wig  which  had  not  a  crooked  hair  in  it, 
and  probably  had  never  been  tortured  with  a  comb  from  the 
time  of  its  being  made.  He  always  walked  up  to  London  when 
he  had  any  thing  to  publifti,  reviling  fheet  by  ftieet  himfelf: 
Trailing  no  eyes  but  his  own,  v/as  always  a  favourite  maxim 
with  him.  He  never  advanced  any  mathematical  propofition 
that  he  had  not  firft  tried  in  practice,  conftantly  making  all  the 
different  parts  himfelf  on  a  l'mall  fcale,  fo  that  his  houfe  was 
filled  with  all  kinds  of  mechanical  inftruments  together  or  dis¬ 
jointed.  He  would  frequently  Hand  up  to  his  middle  in  water 
while  fifhing,  a  diverfion  he  was  remarkably  fond  of.  He  ufed 
to  ftudy  inceffantly  for  fome  time,  and  then  for  relaxation  take 
a  ramble  to  any  pot-alehoufe  where  he  Gould  get  any  body  to 
drink  with  and-talk  to.  The  duke  of  Manchefter  was  highly 
pleafed  with  his  company,  and  ufed  often-  to  come  to  him  in  the 
fields  and  accompany  him  home,  but  could  never  perfuade  him 
to  get  into- a  carriage.  On  thefe  occafionshe  would  fometimes 
exclaim,"  Damn  your  whim-wham  !  I  had  rather  walk.”  He 
was  a  married  man;  and  bis  wife  ufed  to  fpin  on  an  old- 
falhioned  wheel,  whereof  a  very  accurate  drawing  is  given  in 
his  mechanics.  He  was  deeply  {killed  in  the  fcience  of  mufic, 
the  theory  of  founds,  and  th-e  various  feales  both  ancient  and 
modern,  but  was  a  very  poor  performer. 

The  following  is  a  lift  of  Mr.  Emerfon’s  works,  1.  The 
Do6lrine  of  Fluxions.  2.  The  Projection  of  the  Sphere,  ortho¬ 
graphic,  ftereographic,  and  gnomonical.  3.  The  Elements  of 
Trigonometry.  4.  The  Principles  of  Mechanics.  5.  A  Trea- 
tile  of  Navigation  on  the  Sea.  6.  A  Treatife  of  Algebra,  in 
two  books.  7.  The  Arithmetic  of  Infinites,  and  the  differential 
Method,  illuftrated  by  Examples.  8.  Mechanics;  or  the  Doc¬ 
trine  of  Motion.  9.  The  Pflements  of  Optics,  in  four  books. 
10.  A  Syftem  of  Aftronomy,  11.  The  Laws  of  Centripetal  and 
Centrifugal  Force.  12.  The  Mathematical  Principles  of  Geo¬ 
graphy,  13,  TraCls,  8vo.  14.  Cyclomathehs  ;  or  an  eafy  'In¬ 
troduction  to  the  leveral  Branches  of  the  Mathematics.  15.  A 
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/Sort  Comment  on  Sir  Ifaac  Newton's  Principia ;  to  which  is 
added,  A  Defence  of  Sir  Ifaac  againft  the  Objections  that  have 
been  made  to  feveral  Parts  of  his  Works.  1 6.  A  Mifcella- 
neous  Treatife,  containing  feveral  Mathematical  Subjects,  8vo. 
*77,6- 

EMERY,  in  natural  hiftory,  a  rich  iron-ore  found  in  large 
malles  of  no  determinate  Ihape  or  fize,  extremely  hard,  and  very 
heavy.  It  is  ufually  of  a  duiky  brown ilh  red  on  the  furface  ;  but 
when  broken,  is  of  a  fine  bright  iron-grey,  but  not  without  fome 
tinge  of  rednefs;  and  is  fpangled  all  over  with  fhining  i’pecks, 
which  are  fmall  Hakes  of  a  foliaceous  talc,  highly  impregnated 
with  iron,-  It  is  alfo  fometimes  very  red,  and  then  ufually 
contains  veins  of  gold.  It  makes  no  effervefcence  with  any  of 
the  acid  menftruums ;  and  is  found  in  the  illand  of  Guernley, 
in  Tulcany,  and  many  parts  of  Germany. 

Dr  Lewis  is  of  opinion,  that  fome  kinds  of  emery  may  con¬ 
tain  the  metal  called  platina,  and  on  this  fnbjeCt  has  the  fol¬ 
lowing  curious  oblervations.  “  Alonlo  Rarba  mentions  a  fub- 
ftance  called  cbumpi ;  which  is  a  hard  Hone  of  the  emery  kind, 
participating  of  iron,  of  a  grey  colour  finning  a  little,  very  hard 
to  work,  becaufe  it  refills  the  fire  much,  found  in  Potofi,  Cbo- 
caya,  and  other  places,  along  with  blackifh  and  reddilh  ores 
that  yield  gold.  If  platina  is  really  found  in  large  malles,  either 
generally  or  only  now  and  then,  one  might  reafonably  expeCt 
thofe  malles  to  be  fuch  as  are  here  dcfcribed. 

“  Of  the  fame  kind  perhaps  alfo  is  the  mineral  mentioned 
by  feveral  authors  under  the  name  of  Spanilh  emery,  fmiris 
Mfpaniea,  which  Ihould  feem,  from  the  accounts  given  of  it, 
to  be  no  other  than  platina  or  its  matrix.  The  fmiris  is  faid  to 
be  found  in  the  gold  mines,  and  its  exportation  prohibited;  to 
contain  films  or  veins  of  native  gold ;  to  be  in  great  requell 
among  the  alchemifts ;  to  have  been  lbmetimes  ul'ed  for  the 
adulteration  of  gold ;  to  Hand,  equally  with  the  noble  metal, 
cupellation,  quartation, 'antimony,  and  the  regal  cement;  and 
to  be  leparablc  from  it.  by  amalgamation  with  mercury,  which 
throws  out  the  fmiris  and  retains  the  gold  ;  properties  llrongly 
charafterilt  c  ot  platina,  and  which  do  not  belong  to  any  known 
fubllance  befides.  This  debafement  of  gold  per  extraCium  fmi- 
ritlis  Hfpaniei  is  mentioned  by  Becher  In  his  Minera  arenaria, 
and  feveral  times  hinted  at  in  his  PbjJica  fibterranea.  Both 
Becher  and  Stahl  indeed  call  the  fubllance  which  the  gold  re¬ 
ceives  from  the  emery  an:  earth,  whereas  platina  is  undoubtedly 
a  metal ;  but  this  does  not  at  all  invalidate  our  fuppofition,  for 
they  give  the  name  ot  earth  alfo  to  the  fubllance  which  copper 
receives  from  calamine  in  being  made  into  brats,  which  is  now 
known  to  be  metallic. 

“  From  thefe  oblervations  I  have  been  led  to  fufperit,  that 
,fthc  European  emeries  likewife  might  pofiibly  participate  of  pla- 
r  tina.  If  this  was  certain,  it  would  account  fatisfaritorily  for  the 
ufe  whiph  fome  of  the  alchemifts  are  faid  to  have  made  of  eme¬ 
ries  and  othei;  ferrugincous  ores  ;  and  we  fiiould  no  longer  doubt, 
or  wonder,  that  by  treating  gold  with  thefe  kinds  of  minerals, 
they  obtained  a  permanent  augmentation  ;  that  this  augmenta¬ 
tion,  though  it  refilled  lead,  antimony,  aquafortis,  ami  the  regal 
cement,  was  feparable,  as  Becher  owns  it  was,  by  quickfilver  ; 
and  that,  when  it  exceeded  ;*#rtain  limits,  it  rendered  the  gold 
pale  and  brittle. 

“  If  emery  contains  platina,  I  imagined  it.  might  bedifeovera- 
ble  by  boiling  the  powdered  mineral  in  melted  lead,  and  after¬ 
wards  working  oft' the  lead  upon  a  tell  or  cupel.  The  experi¬ 
ment  was  made  with  eight  ounces  of  the  fined  powder  of  com¬ 
mon  emery,  and  the  fame  quantity  of  lead ;  which  were  cohered 
with  black  fiux  to  prevent  the  fcorification  of  the  lead,  and  urged 
with  a  ftrong  fire  for  two  or  three  hours.  The  lead  became  hard, 
rigid,  of  a  dark  colour,  and  a  granulated  texture,  as  if  It  had  re¬ 
ally  imbibed  fome  platina  from  the  emery ;  but  in  cupellation  it 
worked  almoft  entirely  oft',  leaving  only  a  bead  about  the  fize  of 


a  fmall  pin’s  head,  which  was  probably  no  other  than  diver  con¬ 
tained  in  the  lead. 

°  I  repeated  the  experiment  with  fome  variation,  thinking  to 
obtain  a  more  peifeft  refolution  of  the  emery  by  vitrifying  it 
with  the  lead.  Two  ounces  of  fine  emery  and  fix  ounces  of  mini¬ 
um  were  well  mixed  together,  and  urged  with  a  ftrong  fire,  in  a 
clofe  crucible,  for  an  hour:  they  melted  into  an  uniform  dark- 
brownilh  giafs.  The  glafs  was  powdered,  mixed  with  four  oun¬ 
ces  of  fixt  alkaline  fait  and  fome  powdered  charcoal,  and  put  in¬ 
to  a  frelli  crucible,  with  fome  common  fait  on  the  furface  :  the 
fire  was  pretty  ftrongly  excited  ;  but  the  fufion  was  not  fo  per¬ 
fect  as  could  be  wilhed,  and  onlv  about  two  ounces  of  lead  were 
found  revived.  This  lead  had  1'uftered  nearly  the  fame  change 
as  that  in  the  foregoing  experiment ;  and,  like  it,  gave  no  ap¬ 
pearance  of  platina  on  being  cupelled. 

“  It  teems  to  follow  from  thele  experiments,  that  the  emery 
employed  in  them  contained  no  platina;  but  as  it  is  not  to  be 
l'uppofed  that  all  emeries  are  of  one  compofition,  other  forts 
may  deferve  to  be  fubmitted  to  the  fame  trials.  As  gold  is  con¬ 
tained  in  fome  parcels  of  common  minerals,  and  by  no  means  in 
all  the  individuals  of  any  one  lpectes  ;  platina  may  pofiibly  in  like 
manner  be  found  in  fome  European  ores,  though  there  is  not  the 
leaft  footftep  of  it  in  other  parcels  of  the  lame  kind  of  ore." 

EMETICS,  -medicines  that  induce  vomiting. 

EMIMS,  ancient  inhabitants  of  the  land  of  Canaan  beyond 
Jordan,  who  were  defeated  by  Chedorlaomer  and  his  allies,  Goa. 
xiv.  5.  Mofes  tells  us  that  they  were  beaten  in  Shaveh  Kirja- 
thaim,  which  was  in  the  country  of  Sihon  conquered  from  the 
Moabites,  Jofh.  xiii.  19 — 21.  The  Emims  were  a  warlike  peo¬ 
ple,  of  a  gigantic  ftature,  great  and  numerous,  and  tall  as  the 
Anakims. 

EMINENCE,  in  geography,  a  little,  hillock  or  afeent  above 
the  level  of  the  adjoining  campaign. 

Eminence  is  alfo  a  title  of  honour  given  to  cardinals.  The 
decree  of  the  pope,  whereby  it  was  appointed  that  the  cardinals 
fiiould  be  addrelled  under  the  quality  of  eminence. ,  bears  date  the 
iQth  of  January  1630.  They  then  laid  alide  the  titles  of  ilhcf- 
triffimi,  and  rcveremliffrmi,.  which  they  had  borne  before.  The 
grand  mailer  of  Malta  is  likewiie  addrelled  under  the  quality  of 
eminence.  The  popes  John  VIII.  and  Gregory  VII.  gave  the 
fame  title  to  the  kings  of  France.  The  emperors  have  likewife 
borne  it. 

Eminent ijfimus,  the  fuperlative  of  eminent,  has  of  late  been  at¬ 
tributed  to  the  cardinals. 

EMIR,  a  title  of  dignity  among  the  Turks,  fignifying  a 
prince.  This  title  was  firft  given  to  the  caliphs  ;  but  when  they 
afiumed  the  title  of  Sultans,  that  of  emir  remained  to  their  chil¬ 
dren  ;  as  that  of  Caefar  among  the  Romans.  At  length  the  ti¬ 
tle  came  to  be  attributed  to  all  who  were  judged  to  defeend  from 
Mahomet  by  his  daughter  Fatimah,  and  who  wear  the  green 
turban  inftead  of  the  white.  The  Turks  make  an  observation, 
that  the.  emirs,  before  their  fortieth  year,  are  men  of  the  greateft 
gravity,  learning  and  wil'dom  ;  but  after  this,  if  they  are  not 
great  fools,  they  dilcover  fome  figns  of  levity  and  tiupidity. 
This  is  interpreted  by  the  Turks  as  a  fort  of  divine  iinpulfe  in 
token  of  their  birth  and  fanftity.  The  Turks  alfo  call  the  vizirs, 
bafhaws,  or  governors  of  provinces,  by  this  name. 

EMISSARY,  in  apolitical  l'enfe,  a  perfon  employed  by  ano¬ 
ther  to  found  the  opinions  of  people,  fpread  certain  reports,  or 
a6t  as  a  Ipy  over  other  people’s  ablions. 

Emissary  Vcjfels,  in  anatomy,  the  fame  with  thofe  more 
commonly  called  Excretory 

EMISSION,  in  medicine,  a  term  ufed  chiefly  to  denote  the 
ejaculation  of  the  femen  in  the  a£h  of  coition.  See  Coition, 
and  Generation. 

EMMANUEL,  or  Immanuel,  a  Hebrew  word  which  fig- 
aifies,  “  God  with  us.”  Ilaiah  (viii  14.)}  in  that  celebrated 
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prophecy,  wherein  he  declares  to  Atiaz  the  birth  of  the  Mefikh, 
who  was  to  be  born  of  a  virgin,  fays,  This  child  (hall  be  called, 
and  really  be,  Emmanuel,  that  is,  ‘  God  with  ns.'  The  fame 
prophet  (viii.  8.)  repeats  the  fame  thing,  while  he  is  fpeaking 
of  the  enemy’s  army,  which,  like  a  torrent,  was  to  overflow  Ju¬ 
dea.  *  The  ftretching  out  of  his  wings  (hall  fill  the  breadth  of 
thy  land,  O  Emmanuel.’  The  evangelift  Matthew  (i.  23.)  in¬ 
forms  us,  that  this  prophecy  was  accompliflied  in  the  birth  of 
thrift,  born  of  the  virgin  Mary,  in  whom  the  two  natures  di¬ 
vine  and  human  were  united,  and  i'o  in  this  fenfe  he  was  really 
Emmanuel,  or  ‘  God  with  us.’ 

EMMERICK,  a  rich  fortified  town  of  Germany,  in  the  circle 
of  Weftphalia,  and  duchy  of  Cleves.  It  carries  on  a  good  trade 
with  ihe  Dutch,  and  both  Froteftants  and  Catholics  have  the 
free  exercife  of  their  religion.  The  ftreets  are  neat  and  regular, 
and  the  houfes  tolerably  built.  It  was  taken  by  the  French  in 
J672,  and  delivered  to  the  eleftor  of  Erandenburgh  in  1*573,  un¬ 
der  whofe  jurifdiftion  it  now  is.  It  is  feated  near  the  Rhine. 
E.  long.  5.  29.  N.  lat.  52.  5. 

EMMIUS  (Ubbo),  born  at  Gretha  in  Eaft  Friefland  in  1547, 
was  a  vpry  learned  profeft'or,  and  chofen  reftor  of  the  college  of 
Norden  in  1579.  This  feminaiy  flouriilied  exceedingly  under 
his  care  ;  and  declined  as  vifibly  after  he  was  ejeCted,  in  1587, 
for  refuting  to  fobferibe  the  Confeffion  of  Augfburg.  The  year 
after  he  was  made  reCtor  of  the  college  of  Leer ;  and  when 
the  city  of  Groningen  confederated  with  the  United  Provinces, 
the  magiftrates  appointed  him  reftor  of  that  college  :  which 
.employment  he  filled  with  the  higheft  repute  near  twenty  years. 
The  college  being  eredted  into  a  univerfity.  he  was  the  firft 
rector,  and  one  of  the  chief  ornaments  of  it  by  his  ledtures,  till 
his  infirmities  prevented  his  public  appearance.  His  wifdom  was 
equal  to  his  learning';  fo  that  the  governor  of  Friefland  and 
Gronincren  often  confulted  him,  and  leldom  failed  to  follow  his 
advice.  He  wrote  Vctus  Greecia  illujlrata,  3  vols.  ;  Decades  Rc- 
rum  Frejicarum  ;  and  many  other  valuable  works.  He  died  in 
1625. 

EMMENAGOGUES,  E,aj^»**y uya.,  in  medicine,  fuch  reme¬ 
dies  as  promote  the  menftrual  difeharge.  They  are  thus  called 
from  Ev  “  in,”  p.r,v  “  month,”  ayui  duco ,  “  Head,”  becaufe  their 
natural  periods  of  flowing  are  once  a  month. 

EMOLLIENTS,  in  forgery,  are  fuch  remedies  as  relax  and 
fupple  the  parts  to  which  they  are  applied.  Fomentations  and 
poultices  an;  the  principal  remedies  of  this  dais. 

EMOLUMENT,  is  properly  applied  to  the  profits  arifing  dai¬ 
ly  from  an  office  or  employ.  The  word  is  formed  of  the  Latin 
emolumentum,  which,  according  to  fome,  primarily  fignifies  the 
profits  redounding  to  the  miller  from  his  mill.;  oFmolo,  molerc, 
“  to  grind.”  The  patent,  or  other  inftrument,  whereby  a  perfon 
is  preferred  to  an  office,  gives  him  a  right  to  enjoy  all  the  dues, 
honours,  profits,  and  emoluments  belonging  thereto.  Emolument 
is  alfo  ufed,  in  fomewhat  greater  latitude,  for  profit  or  advan¬ 
tage  in  general. 

EMOTION  and  Passion,  in  the  human  mind,  are  thus  dif- 
rtinguifhed  by  Lord  Kaimes.  An  internal  motion  or  agitation 
of  the  mind,  when  it  paffeth  away  without  defire,  is  denomina¬ 
ted  an  emotion  :  when  defire  follows,  the  motion  or  agitation  is 
denominated  a  pajjion.  A  fine  face,  for  example,  raifeth  in  me 
.a  pleafant  feeling :  if  that  feeling  vanifh  without  producing  any 
effect,  it  is  ..in  proper  language  an  emotion ;  but  if  the  feeling, 
by  reiterated  views  of  the  obje£t,  becomes  fofficiently  ltrong  to 
©ccafion  defire,  it  lofes  its  name  of  emotion  and  acquires  that 
of  pajjiun.  The  fame  holds  in  all  the  other  paffions.  The  pain¬ 
ful  feeling  raffed  in  a  fpeCtator  by  a  flight  injury  done  to  a  ftran- 
ger,  being  accompanied  with  no  defire  of  revenge,  is  termed  an 
emotion  ;  but  that  injury  raifeth  in  the  tiranger  a  ftronger  emo¬ 
tion,  which,  being  accompanied  with  a  defire  of  revenge,  is  a 
paifion.  External  expreffions  of  diftrefs  produce  in  ihe  fpeCta- 


tor  a  painful  feeling,  which  being  fometimes  fo  flight  as  to  pafi 
away  without  any  effeft,  is  an  emotion  ;  but  if  the  feeling  befo 
ftrongas  to  prompt  defire  of  affording  relief,  it  is  a  paifion,  and 
is  termed  pity.  Envy  is  emulation  in  excefs  :  if  the  exaltation 
of  a  competitor  be  barely  difagreeable,  the  painful  feeling  is  an 
emotion  ;  if  it  produce  a  defire  to  deprefs  him,  it  is  paifion. 
See  Pass r on. 

EMCUY,  or  Hia-mux,  an  ifland  and  port  of  China,  under 
the  jurifdiCtion  of  the  province  of  Fo-kien.  The  port  is  pro¬ 
perly  but  an  anchoring-place  for  (hips,  inclofed  on  one  fide  by 
the  ifland  from  which  it  takes  its  name,  and  on  the  other  by  the 
main-land :  but  it  is  fo  extenfive,  that  it  can  contain  feveral 
thoufands  of  velfels  ;  and  the  depth  of  its  water  is  fo  great,  that 
the  larged  {hips  may  fie  clofe  to  the  fhore  without  danger.  In 
the  beginning  of  the  prefent  century  it  was  much  frequented  by 
European  veffels ;  but  few  vifit  it  at  prefent,  as  all  the  trade  is 
carried  on  at  Canton.  The  Emperor  keeps  here  a  garrifon  of 
6  or  7000  men,  commanded  by  a  Chinefe  general.  In  entering 
this  road,  a  large  rock  mull  be  doubled  which  Hands  at  the 
mouth  of  it,  and  divides  it  almoft  as  the  Mingant  divides  the 
harbour  of  Breft.  This  rock  is  vifible,  and  riles  feveral  feet 
above  the  forface  of  the  water. 

The  ifland  of  Emouy  is  particularly  celebrated  on  account  of 
the  magnificence  of  its  pagodas,  the  principal  of  which  is  confe- 
crated  to  the  deity  Fo,  and  is  fituated  in  a  plain,  terminated  on 
one  fide  by  the  fea,  and  on  the  other  by  a  lofty  mountain.  Be¬ 
fore  it  the  lea,  flowing  through  different  channels,  forms  a  large 
fheet  of  water,  which  is  bordered  with  turf  of  the  moft  beautiful 
verdure.  The  front  of  this  edifice  is  180  feet  in  length,  and  its 
gate  is  adorned  with  figures  in  relief,  which  are  the  ufoal  orna¬ 
ments  of  the  Chinefe  architecture. 

EMPALEMENT,  an  ancient  kind  of  punifhment,  which 
confided  in  thrufting  a  flake  up  the  fundament.  The  word 
comes  from  the  French  empa.hr,  or  the  Italian  imp al are  ;  or  ra¬ 
ther,  they  are  all  alike  derived  from  the  Latin  palus  “  a  flake,’* 
and  the  prepofition  in,  “  in  or  into.”  We  find  mention  of  em¬ 
paling  in  Juvenal.  It  was  frequently  praCtifed  in  the  time  of 
Nero;  and  continues  to  be  fo  in  Turkey. 

Empalement  of  a  Flower,  the  fame  with  CalyjA 

EMPANELLING.  See  Impanelling. 

EMPARLANCE.  See  Imparlance. 

EMPEDOCLES,  a  celebrated  philofopher  and  poet,  was 
born  at  Agrigentum,  a  city  in  Sicily.  He  followed  the  Pytha¬ 
gorean  philofophy,  and  admitted  the  metempfyehofis.  He  con¬ 
stantly  appeared  with  a  crown  of  gold  on  his  head  ;  to  maintain, 
by  this  outward  pomp,  the  reputation  he  had  acquired  of  being 
a  very  extraordinary  man.  Yet  Ariftotle  fays,  that  he  was  a 
great  lover  of  liberty,  extremely  averfe  to  ftate  and  command, 
and  that  he  even  refufed  a  kingdom  that  was  offered  him.  His 
principal  work  was  a  Treatife  in  verfe  on  the  Nature  and  Prin¬ 
ciples  of  Things.  Ariftotle,  Lucretius,  and  all  the  ancients, 
make  the  moft  magnificent  elogiums  on  his  poetry  and  elo¬ 
quence.  He  taught  rhetoric  ;  and  often  alleviated  the  anxie¬ 
ties  of  his  mind,  as  well  as  the  pains  of  his  body,  with  mufic. 
It  is  reported,  that  his  curiofity  to  vifit  the  flames  of  the  crater 
of  JEtna  proved  fatal  to  him.  Some  maintain  that  he  wifhed 
it  to  be  believed  that  he  was  a  god  ;  and  that  his  death  might  b« 
unknown,  he  threw  himfelf  into  the  crater  and  perifhed  in  the 
flames.  His  expectations,  however,  were  fruftrated  ;  and  the 
volcano,  by  throwing  up  one  of  his  fandals,  difeovered  to  the 
world  that  Empedocles  had  perifhed  by  fire.  Others  report  that 
he  lived  to  an  extreme  old  age;  and  that  he  wasdrowned  in  the 
fea  about  440  years  before  the  Chriftian  era. 

EMPEROR  (imperator),  among  the  ancient  Romans,  fighi- 
fied  a  general  of  an  army,  who  for  fome  extraordinary  foecefs 
had  been  complimented  with  this  appellation.  Thus  Auguftus, 
having  obtained  no  lefs  than  twenty  famous  victories,  was  as  of- 
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ten  faluted  with  the  title  emperor  ;  and  Titus  was  denomina¬ 
ted  emperor  by  his  army  after  the  reduction  of  Jerufalem.  Af¬ 
terwards,  it  came  to  denominate  an  abfolute  monarch  or  fupreme 
'  commander  of  an  empire.  In  this  lenfe  Julius  Caefar  was  call¬ 
ed  emperor :  the  fame  title  defcended  with  the  dignity  to  Odta- 
vius,  Auguftus,  Tiberius,  and  Caligula ;  and  afterwards  it  be¬ 
came  elective. 

In  ftridtnefs,  the  title  emperor  does  not  add  any  thing  to  the 
rights  of  lovereignty  :  its  effedt  is  only  to  give  precedence  and 
pre-eminence  above  other  l’overeigns,  and  as  fuch,  it  railes  thofe 
inverted  with  it  to  the  fummit  of  all  human  greatnets.  It  is 
difputed,  whether  or  not  emperors  have  the  power  of  difpofing 
of  the  regal  title.  It  is  true,  they  have  fometimes  taken  upon 
them  to  eredt  kingdoms ;  and  thus  it  is  that  Bohemia  and  Po¬ 
land  are  faid  to  have  been  raifed  to  the  dignity  :  thus  alfo,  the 
emperor  Charles  the  Bald,  in  the  year  877,  gave  Provence  to 
Bolon,  putting  the  diadem  on  his  head,  and  decreeing  him  to  be 
called  “  king,”  ut  more  prifeorum  imperatorum  regibus  rvideretur 
dominari.  Add,  that  the  emperor  Leopold  eredted  the  ducal 
Pruffia  into  a  kingdom  in  favour  of  the  eledtor  of  Brandenburg  ; 
and  though  feveral  of  the  kings  of  Europe  refuted  for  fome  time 
to  acknowledge  him  in  that  capacity,  yet  by  the  treaty  of 
Utrecht  in  1712  they  all  came  in. 

In  the  Eaft,  the  title  and  quality  of  emperor  are  more  frequent 
than  they  are  among  us  ;  thus,  the  fovereign  princes  of  China, 
Japan,  Mogul,  Perfia,  &c.  are  all  emperors  of  China,  Japan,  &c. 
In  the  year  1723  the  czar  of  Mufcovy  affumed  the  title  of  em¬ 
peror  of  all  Rujjia,  and  procured  himfelf  to  be  recognized  as 
luch  by  mort  of  the  princes  and  ftates  of  Europe.  In  the  Weft, 
the  title  has  been  a  long  time  rertrained  to  the  emperors  of 
Germany.  The  firft  who  bore  it  was  Charlemagne,  who  had  the 
title  of  emperor  conferred  on  him  by  Pope  Leo  III.  though  he 
had  all  the  power  before.  The  imperial  prerogatives  were  for¬ 
merly  much  more  extenfive  than  they  are  at  prefent.  At  the 
clofe  of  the  Saxon  race,  A.  D.  1024,  they  exercifed  the  right 
of  conferring  all  the  ecclefiaftica!  benefices  in  Germany  5  of  re¬ 
ceiving  the  revenues  of  them  during  a  vacancy ;  of  fucceeding 
to  the  effedts  of  inteliate  ecclefiaftics  ;  of  confirming  or  annulling 
the  eledtions  of  the  popes  ;  of  affembling  councils,  and  of  ap¬ 
pointing  them  to  decide  concerning  the  affairs  of  the  church  ; 
of  conferring  the  title  of  king  on  their  vaffals  ;  of  granting  va¬ 
cant  fiefs  j  of  receiving  the  revenues  of  the  empire  ;  of  governing 
Italy  as  its  proper  fovereigns  ;  of  eredting  free  cities,  and  efta- 
bliffung  fairs  in  them  ;  of  affembling  the  diets  of  the  empire, 
and  fixing  the  time  of  their  duration ;  of  coining  money,  and 
conferring  the  fame  privilege  on  the  ftates  of  the  empire  ;  and 
of  adminiftering  both  high  and  low  juftice  within  the  territories 
of  the  different  ftates  :  but  in  the  year  1437  they  were  reduced 
to  the  right  of  conferring  all  dignities  and  titles,  except  the  pri¬ 
vilege  of  being  a  ftate  of  the  empire  ;  of  preces  primaries,  or  of 
appointing  once  during  their  reign  a  dignitary  in  each  chapter 
or  religious  houfe  ;  of  granting  difpenlations  with  relpedt  to 
the  age  of  majority  ;  of  eredting  cities,  and  conferring  the  pri¬ 
vilege  of  coining  money ;  of  calling  the  meetings  of  the  diet,  and 
prefiding  in  them- 

To  thefe  fome  have  added,  1.  That  all  the  princes  and 
ftates  of  Germany  are  obliged  to  do  them  homage,  and  fwear 
fidelity  to  them.  2.  That  they,  or  their  generals,  have  a  right 
to  command  the  forces  of  all  the  princes  of  the  empire,  when 
united  together.  3.  That  they  receive  a  kind  of  tribute  from 
all  the  princes  and  ftates  of  the  empire,  for  carrying  on  a  war 
which  concerns  the  whole  empire,  which  is  called  the  Roman 
month.  For  the  reft,  there  Is  not  a  foot  of  land  or  territory  an¬ 
nexed  to  his  title :  but  ever  frnce  the  reign  of  Charles  IV.  the 
emperors  have  depended  entirely  on  their  hereditary  dominions 
as  the  only  fource  of  their  power,  and  even  of  their  fubfiftence. 
See  Diet  and  Electors. 
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The  kings  of  France  were  anciently  alfo  called  emperors,  at 
the  time  when  they  reigned  with  their  fons,  whom  they  afio- 
ciated  to  the  crown.  Thus  Hugh  Capet,  having  affociated  his 
fon  Robert,  took  the  title  of  emperor,  and  Robert  that  of  king; 
under  which  titles  they  are  mentioned  in  the  Hiftory  of  the 
Council  of  Rheiins,  by  Gerbert,  See.  King  Robert  is  alfo  called 
emperor  of  the  French  by  Helgau  of  Fleury.  Louis  le  Gros, 
upon  aflociating  his  fon,  did  the  fame.  In  the  Firft  Regifter  of 
the  King’s  Charters,  fol.  166,  are  found  letters  of  Louis  le 
Gros,  dated  in  1116,  in  favour  of  Raymond  bifhop  of  Mague- 
lonne,  wherein  he  ftyles  himfelf  Ludovicus ,  Dei  ordinante  pro- 
<■ videntia ,  Francorum  imperator  augujlus.  The  kings  of  England 
had  likewife  anciently  the  title  of  emperors,  as  appears  from  a 
charter  of  king  Edgar ;  Ego  Edgarus  Anglorum  hafilcus,  om- 
niumque  regum  infidarum  oceani  qua;  Britanniam  circumjaeent, 
iff c.  imperator  iff  dominus. 

EMPETRUM,  berry-bearing  Heath;  a  genus  of  the 
triandria  order,  belonging  to  the  monoecia  clafs  of  plants.  In 
the  natural  method  this  genus  is  ranked  by  Linnaeus  under  the 
54th  order,  Mifeellanees  ;  and  likewife  among  thofe  of  which 
the  order  is  doubtful.  The  male  calyx  is  tripartite  ;  the  corolla 
tripetalous  ;  the  ftamina  long  ;  the  female  calyx  is  tripartite  ; 
the  corolla  tripetalous  ;  the  ftyles  nine  ;  the  berry  nine- 
feeded.  There  are  two  fpecies  ;  one  of  which,  viz.  the  ni¬ 
grum,  which  bears  the  crow-crake  berries,  is  a  native  of 
Britain.  It  grows  wild  on  boggy  heaths  and  mountains.  Chil¬ 
dren  fometimes  eat  the  berries  ;  but,  when  taken  in  too  great 
quantity,  they  are  apt  to  oceafion  a  headach.  Groufe  feed 
upon  them.  When  boiled  with  alum,  they  afford  a  dark  pur¬ 
ple  dye.  Goats  are  not  fond  of  it.  Cows,  Iheep,  and  horfes 
refufe  it. 

EMPHASIS,  in  rhetoric,  a  particular  ftrefs  of  the  voice  and 
adtion,  laid  on  fuch  parts  or  words  of  the  oration  as  the  orator 
wants  to  enforce  upon  his  audience.  See  Declamation,  Ora¬ 
tory,  and  Reading. 

EMPHYSEMA,  in  furgery,  a  windy  fwelling  of  the  body, 
generally  occafioned  by  a  frafture  of  the  ribs,  in  which  the 
lungs  have  been  penetrated.  The  air  infmuating  itfelf,  by  the 
wound,  between  the  {kin  and  mufcles,  into  the  fubftance  of  the 
cellular  membrane,  fpreads  afterwards  up  to  the  neck,  head, 
belly,  and  other  parts,  much  after  the  manner  in  which  butchers 
blowup  their  veal. 

EMPIRE,  imperium,  in  political  geography,  a  large  extent 
of  land,  under  the  jurifdidtion  or  government  of  an  emperor. 
See  Emperor.  In  ancient  hiftory  we  read  of  four  great  mo¬ 
narchies  or  empires,  viz.  that  of  the  Babylonians,  Chaldeans, 
and  Aftyrians  ;  that  of  the  Medes  and  Perfians ;  that  of  the 
Greeks  ;  and  that  of  the  Romans.  The  firft  fublifted  from  the 
time  of  Nimrod,  who  founded  it  in  the  year  of  the  world  1800, 
according  to  the  computation  of  Uftier,  to  Sardanapalus  their 
laft  king  in  3257,  and  confequently  lafted  above  1450  years. 
The  empire  of  the  Medes  commenced  under  Arbace,  in  the  year 
of  the  world  3257,  and  was  united  to  that  of  the  Babylonians 
and  Perfians  under  Cyrus,  in  the  year  3468,  and  it  clofed  with 
the  death  of  Darius  Codomannus  103674.  The  Grecian  empire 
lafted  only  during  the  reign  of  Alexander  the  Great,  beginning 
in  the  year  of  the  world  3674,  and  terminating  with  the  death 
of  this  conqueror  in  3681,  his  conquefts  being  divided  among 
his  captains.  The  Roman  empire  commenced  with  Julius 
Caefar,  when  he  was  made  perpetual  didtator,  in  the  year  of 
the  city  708,  and  of  the  world  3956,  48  years  after  Chrift. 
The  feat  of  the  empire  was  removed  to  Byzantium  by  Conr 
ftantine,  in  the  year  of  our  Lord  334  ;  the  eaft  and  weft  were 
then  united  under  the  title  of  the  Roman  empire,  till  the  Ro¬ 
mans  proclaimed  Charlemagne  emperor,  A.  D.  800.  From 
this  epocha  the  eaft  and  weft  formed  two  feparate  empires ;  that 
of  the  eaft,  governed  by  Greek  emperors,  commenced  A.  D. 
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802  t  and  being  gradually  weakened,  terminated  under  Con- 
ftantine  Palaeologus  in  14,53.  The  weftern  empire  was  after¬ 
wards  known  by  the  appellation  of  the  Empire,  or  German  em¬ 
pire.  Antiquaries  diftinguifh  between  the  medals  of  the  upper, 
and  lower  or  bas,  empire. — The  curious  only  value  thofe  of  the 
upper  empire,  which  commences  with  C refer  or  Auguftus,  and 
ends  in  the  year  of  Chrilt  260.  The  lower  empire  comprehends 
near  1200  years,  reckoning  down  to  the  deftruftion  of  Con- 
ftantinople  in  1453.  They  ufualiy  diftinguifh'  two  ages,  or 
periods,  of  the  lower  empire  :  the  firft  beginning  where 
the  upper  ends,  .viz.  with  Aurtlian,  and  ending  with  Ana- 
ftafius,  including  200  years  ;  the  fecond  beginning  with  Ana- 
.ftafius,  and  ending  with  the  Palaeologi,  which  includes  1000. 
years. 

Empire,  or  The  empire,  ufed  abfolutely  and  without  any 
addition,  fignifies  the  empire  of  Germany  ;  called  alfo,  in  juri¬ 
dical  acts  and  laws,  the  holy  Roman  empire.  It  had  its  be¬ 
ginning  with  the  ninth  century;  Charlemagne  being  created  firft 
emperor  by  Pope  Leo  III.  who  put  the  crown  on  his  head  in 
St.  Peter’s  church  on  Chriftmas-day  in  the  year  800.  Authors 
are  at  a  lafs  under  what  form  of  government  to  range  the  em¬ 
pire.  Some  of  them  maintain  it  to  be  a  monarchical  ttate,  be- 
caufe  all  the  members  thereof  are  obliged  to  afk  the  inveftiture  of 
their  Hates  of  the  emperor,  and  to  take  an  oath  of  fidelity  to 
him.  Others  confider  it  as  a  republic,  or  ariftocratic  Hate,  be- 
caufe  the  emperor  cannot  refolve  or  determine  anything  without 
the  concurring  fuffrages  of  the  princes.  It  is  added,  that  if  they 
require  inveftiture  from,  and  fwear  fealty  to  him,  it  is  only  as 
head  of  the  republic,  and  in  the  name  of  the  republic,  and  not  in 
his  own  ;  juft  as  at  Venice  every  thing  is  tranfafted  in  the  name 
of  the  doge.  Others  will  have  the  empire  to  be  a  monarcho- 
ariftocratic  ftate,  i.  e.  a  mixture  of  monarchy  and  ariftocracy  ; 
becaufe,  though  the  emperor  in  many  cafes  feems  to  aft  fove- 
reignly,  yet  his  decrees  and  refolves  have  no  force,  in  cafe  the 
ftate  refufe  to  confirm  them.  Laftly,  it  has  been  called  an 
arifto-democratic  ftate,  becaufe  the  diet,  wherein  the  fove- 
reignty  is  lodged,  is  compofed  of  princes  and  the  deputies  of  the 
cities ;  and  is  divided  into  three  orders  or  bodies,  called  colleges, 
viz.  the  college  of  eleftors,  the  college  of  princes,  and  the 
college  of  cities.  We  fay,  diet  of  the  empire,  circles  of 
the  empire,  fiefs  of  the  empire,  princes  of  the  empire,  ef- 
tates  of  the  empire,  members  of  the  empire,  capitulations 
of  the  empire.  See  Diet,  Circle,  Prince,  Capitula¬ 
tion,  &c. 

The  Jlates  or  ejlates  of  the  empire  are  of  two  kinds,  mediate 
and  immediate.  The  immediate  ftates  are  thofe  which  hold 
immediately  of  the  empire  :  whereof,  again,  there  are  two 
kinds  ;  the  firft,  fuch  as  have  feats  and  voices  in  the  imperial 
diet  ;  the  fecond,  fuch  as  have  none.  The  mediate  ftates  are 
thofe  that  hold  of  the  immediate.  The  ftates  which  now  com- 
pofe  the  empire  are,  The  princes  of  the  empire,  the  counts  of 
the  empire,  the  free  barons  of  the  empire,  the  prelates  of  the 
empire,  the  princeffes  or  abbeffes  of  the  empire,  the  nobles  of  the 
empire,  and  the  imperial  cities. 

EMPIRIC,  an  appellation  given  to  thofe  phyficians  who 
conduft  themfelves  wholly  by  their  own  experience,  without 
ftudying  phyfic  in  a  regular  way.  It  is  common  to  ule  the  term, 
in  a  ftill  wprfe  fenfe,  for  a  quack  who  preferibes  at  ran¬ 
dom,  without  being  at  all  acquainted  with  the  principles  of 
the  art. 

EMPIS,  in  zoology,  a  genus  of  infefts  belonging  to  the 
©rder  Diptera ;  of  which  the  characters  are  thefe  :  The  pro- 
bofeis  is  of  an  horny  fubftance,  bivalve,  retlexed  under  the  head 
and  breaft,  and  longer  than  the  thorax.  See  a  fpecimen  in 
plate  2. 

EMPLASTER.  See  Plaster. 

EMPORI2E,  a  double  city  of  the  Hither  Spain,  near  the 

6 


Pyrenees ;  feparated  by  a  wall  ;  one  part  occupied  by.  the  Creeks 
of  Phocsea,  whence  originally  are  the  Maifilienfes  ;  the  other, 
by  native  Spaniards,  to  whom  was  added  by  Auguftus  a  Ro* 
man  colony.  Now  Ampurias,  in  Catalonia.  E.  Ion.  2.  50. 
N.  lat.  42.  15. 

EMPORIUM,  in  medicine,  is  often  ufed  for  the  common 
fenfory  in  the  brain.  See  Brain. 

EMPRESS,  the  fpoufe  of  an  emperor,  or  a  woman  who  go¬ 
verns  an  empire.  See  Emperor. 

EMPROSTHOTONOS,  a  fpecies  of  convulsion,  wherein 
the  head  bends  forward. 

EMrYCEMA,  in  medicine,  a  diforder  wherein  purulent 
matter  is  contained  in  the  thorax  or  cheft,  after  an  inflam¬ 
mation  and  fuppuration  of  the  lungs  and  pleura.  Sec  Me¬ 
dicine. 

EMPYREAL  air.  So  Dr.  Higgins  denominates  that  which 
Dr.  Prieltley  calls  depllogifticated  air,  and  later  chemifts  oxy~ 
gciiQus  gas.  See  Aerolsgy. 

EMPYREUMA,  a  term  ufed  by  divines  for  the  higheft  hea¬ 
ven,  where  the  blefled  enjoy  the  beatific  vifion.  The  word  is~ 
formed  of  ev,  and  -zv^JBe;  becaufe. of  its  fplendoiv. 

EMPYREUMA,  in  chemiftry,  fignifies  a  very  difagreeable: 
fniell  produced  from  burnt  oils.  It  is  often  perceived  in  diftih 
lations  of  animal  as  well  as  vegetable  fubltances  when  they  are 
expofed  to  a  quick  fire. 

EMRODS.  See  Hemmorkhoids. 

EMULATION,  a  generous  ardour  kindled  by  the  praife- 
worthy  examples  of  others,  which  impels  us  to  imitate,  to  rival,, 
and,  if  poilible,  to  excel  them.  This  padion  involves  in  it  ef- 
teem  of  the  perfon  whole  attainments  or  conduft  we  emulate, 
of  the  qualities  and  aftions  in  which  we  emulate  him,  and  a 
defire  of  relemblance,  together  with  a  joy  lbringing  from  the 
hope  of  fuccefs.  The  word  comes  originally  from  the  Greek 
au.i>Xa,  difpute,  contejl ;  whence  the  Latin,  amulus ;  and  thence 
our  emulation.  Plato  obferves  of  emulanon,  that  it  is  the  dautrh- 
ter  of  envy;  if  fo,  there  is  a  great  difference  between  the  mo¬ 
ther  and  the  offspring  ;  the  one  is  a  virtue  and  the  other  a  vice. 
Emulation  admires  great  aftions,  and  ftrives  to  imitate  them  ; 
envy  refufes  them  the  praifes  that  are  their  due  ;  emulation  is 
generous,  and  only  thinks  of  fhrpaffing  a  rival  ;  envy  is  low, 
and  only  feeks  to  lefien  him.  Perhaps,  therefore,  it  would  be 
more  juft  to  fuppofe  emulation  the  daughter  of  admiration  r 
admiration,  however,  is  a  principal  ingredient  in  the  compofi- 
tion  of  it. 

EMULGENT,  or  renal  Arteries,  thofe  which  fupply  the 
kidneys  with  blood  ;  being  fometimes  fingle,  fometimes  double; 
on  each  fide.  See  An  tomy,  p.  195. 

EMULSION,  a  loft  liquid  remedy  for  a  cough,  of  a  colour 
and  confidence  rel'embling  milk.  See  Pharmacy. 

EMUNCTORY,  in  anatomy,  a  general  term  for  all  thofe 
parts  which  ferve  to  carry  oft'  the  excrementitious  parts  of  the 
blood.  Such  more  efpeciaily  are  the  kidneys,  bladder,  and  moll 
of  the  glands. 

ENALLAGE,  in  grammar,  is  when  one  word  is  fubfti- 
tuted  for  another  of  the  fame  part  of  fpeech  :  A  fubftantive  for 
an  adjeftive  ;  as  exercitus  vidior,  for  vidloriofus  ;  feel  its,  for  fee- 
lejlus  :  A  primitive  for  a  derivative  ;  as  Dardana  arma,  for  Dar- 
dania  :  An  aftive  for  a  paftive  ;  as  nox  bumida  cuelo  praxipitat, 
for  precipitatur,  See. 

ENAMEL,  in  general,  is  a  vitrified  matter  betwixt  the  rts 
of  which  is  difperfed  fome  unvitrified  matter:  hence  en  nel 
ought  to  have  all  the  properties  of  glafs  except  tranfparency. 
Enamels  have  for  their  balls  a  pure  cryftal  glafs  or  frit,  ground 
up  with  a  fine  calx  of  lead  and  tin  prepared  for  the  purpofe, 
with  the  addition  ufualiy  of  white  fait  of  tartar.  Thefe  ingre¬ 
dients  baked  together  are  the  matter  of  all  enamels,  which  ar« 
jnade  by  adding  colours  of  this  or  that  kind  in  powder  to  tfcU 
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matter,  and  melting  or  incorporating  them  together  in  a  fur¬ 
nace.  For  white  enamel,  Neri  ( De  Arte  Vitriar.)  directs  only 
tnanginefe  to  be  added  to  the  matter  which  conftitutes  the  bafis. 
For  azure,  zaft’er  mixed  with  calx  of  brafs.  For  green,  calx  of 
Frafs  with  fcales  of  iron,  or  with  crocus  martis.  For  black, 
fcafler  with  manganefe  or  with  crocus  martis  ;  or  raanganefe 
with  tartar.  For  red,  manganefe,  or  calx  of  copper  and  red 
tartar.  For  purple,  manganefe  with  calx  of  brafs.  For  yel¬ 
low,  tartar  and  manganefe.  And  for  violet-coloured  enamel, 
manganefe  with  thrice-calcined  brafs. 

In  making  thefe  enamels,  the  following  general  cautions  are 
neceflary  to  be  obferved.  1.  That  the  pots  mud  be  glazed  with 
white  glafs,  and  mull  be  fuch  as  will  bear  the  lire.  2.  That 
the  matter  of  enamels  mull  be  very  nicely  mixed  with  the  co¬ 
lours.  3.  When  the  enamel  is  good,  and  the  colour  weil  incor¬ 
porated,  it  mull  be  taken  from  the  fire  with  a  pair  of  tongs. 
4.  The  general  way  of  making  the  coloured  enamel  is  this  : 
Powder,  fift,  and  grind,  all  the  colours  very  nicely,  and  lirlt 
mix  them  with  one  another,  and  then  with  the  common  mat¬ 
ter  of  enamels  :  then  let  them  in  pots  in  a  furnace  ;  and  when 
they  are  well  mixed  and  incorporated,  call  them  into  wa¬ 
ter  ;  and  when  dry,  fet  them  in  a  furnace  again  to  melt  ;  and 
when  melted,  take  a  proof  of  it.  If  too  deep-coloured,  add  more 
ol  the  common  matter  of  enamels  j  and  if  too  pale,  add  more  of 
the  colours. 

Enamels  are  ufed  either  in  counterfeiting  or  imitating  pre¬ 
cious  Hones,  in  painting  in  enamel ;  or  by  enamellers,  jewellers, 
and  goldfmiths,  in  gold,  hirer,  and  other  metals.  The  two 
firtl  kinds  are  ufually  prepared  by  the  workmen  themfelves  who 
are  employed  in  thefe  arts.  That  ufed  by  jewellers,  Ac.  is 
brought  to  us  chiefly  from  Venice  or  Holland,  in  little  cakes  of 
different  hzes,  commonly  about  four  inches  diameter,  having 
the  mark  of  the  maker  llruck  upon  it  with  a  punch.  It 
pays  is.  7 TV,  d.  the  pound  on  importation,  and  draws  back  is. 
_5TL°  d.  at  the  rate  of.qs.  per  pound. 

ENAMELLING,  the  art  of  laying  enamel  upon  metals,  as 
gold,  hlver,  copper,  & c.  and  of  melting  it  at  the  fire,  or  of 
making  divers  curious  works  in  it  at  a  lamp.  It  fignifles  alio 
to  paint  in  enamel. 

The  method  of  painting  in  Enamel.  This  is  performed  on 
plates  of  gold  or  hlver,  and  moll  commonly  of  copper,  ena¬ 
melled  with  the  white  enamel  ;  whereon  they  paint  with  co¬ 
lours  which  are  melted  in  the  fire,  where  they  take  a  brightnefs 
and  luflre  like  that  of  glafs.  This  painting  is  the  molt  prized 
of  all  for  its  peculiar  brightnefs  and  vivacity,  which  is  very  per¬ 
manent,  the  force  of  its  colours  not  being  effaced  or  injured 
by  time  as  in  other  painting,  and  continuing  always  as  frefh 
as  when  it  came  out  of  the  workmen’s  hands.  It  is  ufed  for  mi¬ 
niatures,  it  being  the  more  difficult  the  larger  it  is,  by  reafon  of 
certain  accidents  it  is  liable  to  in  the  operation.  Enamelling 
fliould.  only,  be  praclifed  on  plates  of  gold,  the  other  metals 
being  lefs  pure  :  copper,  for  inllance,  fcales  with  the  applica¬ 
tion,  and  yields  fumes  ;  and  filver  turns  the  yellow  white. 
Nor  mull  the  plates  be  made  flat ;  for  in  that  cafe,  the  enamel 
cracks ;  to  avoid  which,  they  ufually  forge  them  a  little  round 
or  oval,  and  not  too  thick.  The  plate  being  well  and  evenly 
forged,  they  ufually  begin  the  operation  by  laying  on  a  couch 
of  white  enamel  (as  was  obferved  above)  on  both  fides,  which 
prevents  the  metal  from  fwelling  and  bliftering  ;  and  this  firtl 
layer  fcrves  for  the  ground  of  all  the  other  colours.  The  plate 
being  thus  prepared,  they  begin  at  firtl  by  exa&ly  drawing  out 
the  fubjedt  to  be  painted  with  red  vitriol,  mixed  with  oil  of  fpike, 
marking  all  parts  of  the  defign  very  lightly  with  a  fmall  pencil. 
After  this,  the  colours  (which  are  to  be  previoufly  ground  with 
water  in  a  mortar  of  agate  extremely  fine,  and  mixed  with  oil 
of  fpike  fomewhat  thick)  are  to  be  laid  on,  obferving  the  mix¬ 
tures  and  colours  that  agree  to  the  different  parts  of  the  iubjeCt; 


for  which  it  is  neceflary  to  underfland  painting  in  miniature* 
But  here  the  workman  mull  be  very  cautious  of  the  good  or  bad 
qualities  of  the  oil  of  fpike  he  employs  to  mix  his  colours  with, 
for  it  is  very  fubjedl  to  adulterations.  Great  care  mull  likev/ife 
be  taken,  that  not  the  leatl  dull  imaginable  come  on.  the  colours 
while  painting  or  grinding  them  ;  for  the  leatl  fpeck,  when  it  is 
worked  up  with  it,  and  when  the  work  comes  to  be  put  into 
the  reverberatory  to  be  red  hot,  will  leave  a  hole,  and  to  deface 
the  work. 

When  the  colours  are  all  laid,  the  painting  mud  be  gently 
dried  over  a  flow  fire  to  evaporate  the  oil,  and  the  colours  af¬ 
terwards  melted  to  incorporate  them  with  the  enamel,  making 
the  plate  red-hot  iti  a  fire  like  what  the  enamellers  ufe.  After¬ 
wards  that  part  of  the  painting  mutl  be  paffed  over  again, 
which  the  fire  hath  any  thing  effaced,  ftrengthening  the  thades 
and  colours,  and  committing  it  again  to  the  fire,  obferving  the 
fame  method  as  before,  which  is-  to  be  repeated  till  the  v/ork  be. 
Sniffled'. 

Method  o/'ENAMELLiNG.^y  the  Lamp.  Motl  enamelled. works- 
are  wrought  at  the  fire  of  a  lamp,  in  which,  intlead  of  oil,, 
they  put  melted  horfe-greafe,  which  they  call  caballine  oil.. 
The  lamp,  which  is  of  copper,  or  white  iron,  confitts  of  two- 
pieces  5  in  one  of  which  is  a  kind  of  oval  plate,,  fix  inches  long,, 
and  two  high,  in  which  they  put  the  oil  and  the  cotton.  The 
other  part,  called  the  box,  in  which  the  lamp  is  inclofed,  ferves 
only  to  receive  the  oil  which  boils  over  by  the  force  of  the  fire.. 
This  lamp,  or,  where  feveral  artifts  work  together,  two  or  three 
more  lamps,  are  placed  on  a  table  of  a  proper  height.  Under  the 
table,  about  the  middle  of  its  height,  is  a  double  pair  of  organ- 
bellows,  which  one  of  the  workmen  moves  up  and  down  with 
his  foot  to  quicken  the  flame  of  the  lamps,  which  are  by  this 
means  excited  to  an  incredible  degree  of  vehemence.  Grooves- 
made  with  a  gauge  in  the  upper  part  of  the  table,  and  covered 
with  parchment,  convey  the  wind  of  the  bellows  to  a  pipe  of 
glafs  before  each  lamp  ;  and  that  the  enamellers  may  not  be  in¬ 
commoded  with  the  heat  of  the  lamp,  every  pipe  is  covered  at 
fix  inches  diftance  with  a  little  tin  plate,  fixed  into  the  table  by 
a  wooden  handle.  When  the  works  do  not  require  a  long 
blaft,  they  only  ufe  a.  glafs-pipe,  into  which  they  blow,  with- 
the  mouth. 

It  is  incredible  to  what  a  degree  of  finenefs  and  delicacy  the 
threads  of  enamel  may  be  drawn  at  the  lamp.  Thofe  which  are 
ufed  in  making  falfe  tufts  of  feathers  are  fo  fine,  that  they  may 
be  wound  on  the  reel  like  filk  or  thread.  The  fictitious  jets  of 
all-  colours,  ufed. in  embroideries,  are  alfo  made  of  enamel ; 
and  that  with  fo  much  art,  that  every  fmall  piece  has  its  hole 
to  pafs  the  thread  through  wherewith  it  is  fewed.  Thefe  holes 
are  made  by  blowing  them  into  long  pieces  ;  which  they  after¬ 
wards  cut  with  a  proper  tool. 

It  is  feldom  that  the  Venetian  or  Dutch  enamels  are. ufed 
alone  :  they  commonly  melt  them  in  an  irondadle)  with  an 
equal  part  of  glafs  or  cryffal ;  and  when  the  two  matters  are  iu 
perfeCl  fufion,  they  draw  it  out  into  threads  of  different  fizes, 
according  to  the  nature  of  the  work.  They  take  it  out  of  the 
ladle  while  liquid,  with  two  pieces  of  broken  tobacco-pipes,, 
which  they  extend  from  each  other  at  arm’s  length.  If  the 
thread  is  required  Hill  longer,  then  another  workman  holds  one 
end,  and  continues  to  draw  it  out,  while  the  firft  holds  the  enar 
mel  to  the  flame.  Thofe  threads,  when  cold,  are  cut-  into* 
what  lengths  the  workman  thinks  fit,  but  commonly  from  io> 
to  12  inches  ;  and  as  they  are  all  round,  if  they  are  required  to- 
be  flat,  they  mull  be  drawn  through  a  pair  of  pinchers  while- 
yet  hot.  They  have  alfo  another  iron  inftrument  in  form  of* 
pinchers,  to  draw  out  the  enamel  by  the  lamp  when  it  is  to  be 
worked  and  difpofed  in  figures.  Laftly,  they  have  glafs-tubes 
of  various  fizes,  ferving  to  blow  the  enamel  into  various  figures,, 
and  preferve  the  neceflary  vacancies  therein  3  as  alfo  to  fpara.thfc 
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fluff,  and  form  the  contours.  When  the  enameller  is  at  work, 
he  fits  before  the  lamp  with  his  foot  on  the  ftep  that  moves  on 
the  bellows;  and  holding  in  his  left  hand  the  work  to  be  ena¬ 
melled,  or  the  brafs  or  iron  wires  the  figures  are  to  be  formed 
on,  he  diredts  with  his  right  the  enamel  thread,  which  he  holds 
to  the  flame  with  a  management  and  patience  equally  furprifing. 
There  are  few  things  they  cannot  make  or  reprelent  with  ena¬ 
mel  ;  and  fome  figures  are  as  well  finifhed,  as  if  done  by  the  moll 
fkilful  carvers. 

ENARTHROSIS,  in  anatomy,  a  fpecies  of  Diar- 
throsis. 

ENCJENIA,  the  name  of  three  feveral  feafts  celebrated  by 
the  Jews  in  memory  of  the  dedication,  or  rather  purification, 
of  the  temple,  by  Judas  Maccabaeus,  Solomon,  and  Zorobabel. 
This  term  is  likewife  ufed  in  church- hi l'tory  for  the  dedication 
of  Chriftian  churches. 

ENCAMPMENT,  the  pitching  of  a  Camp. 

ENCANTHIS,  in  furgery,  a  tubercle  anting  either  from  the 
-caruncula  lachrymal  is,  or  from  the  adjacent  red  if  in  ;  fometimes 
fo  large,  as  to  obftrudt  not  only  the  pundta  lachrymalia,  but  alio 
part  of  the  fight  or  pupil  itlelf. 

ENCAUSTIC  and  Enciaustum,  the  fame  with  enamelling 
and  enamel.  See  Enamelling  and  Enamel. 

Encaustic  Painting,  a  method  of  painting  made  ufe  of 
by  the  ancients,  in  which  wax  was  employed  to  give  a  glols 
to  their  colours,  and  to  preierve  them  from  the  injuries  of 
the  air. 

This  ancient  art,  after  having  been  long  loft,  was  reftored  by 
Count  Caylus,  a  member  of  the  Academy  of  Infcriptions  in 
France;  and  the  method  of  painting  in  wax  was  announced  to 
the  Academy  of  Painting  and  Belles  Letters,  in  the  year  175,3  ; 
though  M.  Bachelier,  the  author  of  a  treatife  De  1'Hifloire 
du  Secret  de  la  Peinture  en  Cire,  had  actually  painted  a  pi  flu  re 
in  wax  in  1749  ;  and  he  was  the  firft  who  communicated  to  the 
public  the  method  of  performing  the  operation  of  inuftion, 
which  is  the  principal  charadteriftic  of  the  encauftic  painting. 
The  Count  kept  his  method  a  fecret  for  fome  time,  contenting 
himfelf  with  exhibiting  a  picture  at  the  Louvre  in  1754,  re- 
prefenting  the  head  of  Minerva,  painted  in  the  manner  of  the 
ancients,  which  excited  the  curiofity  of  the  public,  and  was 
very  much  admired.  In  the  interval  of  fufpenfe,  feveral  at¬ 
tempts  were  made  to  recover  the  ancient  method  of  painting. 
The  firft  fcheme  adopted  was  that  of  melting  wax  and  oil  of 
turpentine  together,  and  ufing  this  compofition  as  a  vehicle  for 
mixing  and  laying  on  the  colours.  But  this  method  did  riot 
explain  Pliny’s  meaning,  as  the  wax  is  not  burnt  in  this  way  of 
managing  it.  In  another  attempt,  which  was  much  more 
agreeable  to  the  hiftorian’s  defeription  of  encauftic  painting, 
the  wax  was  melted  with  ftrong  lixivium  of  fait  of  tartar,  and 
with  this  the  colours  were  ground.  When  the  pi  flu  re  was 
finifhed,  it  was  gradually  prefented  to  the  fire,  fo  as  to  melt 
the  wax  ;  which  was  thus  diffufed  through  all  the  particles  of 
the  colours,  fo  that  they  were  fixed  to  the  ground,  and  fe- 
cured  from  the  accefs  of  air  or  moifture.  But  the  method  of 
count  Caylus  is  much  more  fimple  :  the  cloth  or  wood,  which 
he  defigned  for  the  bafis  of  his  piflure,  is  waxed  over,  by  only 
rubbing  it  limply  with  a  piece  of  bees-wax  ;  the  wood  or  cloth, 
ftretched  on  a  frame,  being  held  horizontally  over,  or  perpen¬ 
dicularly  before  a  fire,  at  fuch  a  diftance,  that  the  wax  might 
gradually  melt,  whilft  it  is  rubbed  on,  diffufe  itfelf,  penetrate 
the  body,  and  fill  the  interftices  of  the  texture  of  the  cloth, 
which,  when  cool,  is  fit  to  paint  upon  ;  but  as  water  colours, 
or  thole  that  are  mixed  up  with  common  water,  will  not  adhere 
to  the  wax,  the  whole  piflure  is  to  be  firft  rubbed  over  with 
Spanilh  chalk  or  white,  and  then  colours  are  applied  to  it ;  when 
the  piflure  is  dry,  it  is  put  near  the  fire,  whereby  the  wax  melts, 
and  abforbs  all  the  colours. 


Mr.  J.  H.  Muntz,  in  a  treatife  on  this  fubjeft,  has  propofed 
feveral  improvements  in  the  art  of  encauftic.  When  the  paint- 
ing  is  on  cloth,  he  direfts  it  to  be  prepared  by  ftretching  it  on 
a  frame,  and  rubbing  one  fide  feveral  times  over  with  a  piece 
of  bees-wax,  or  virgin  wax,  till  it  is  covered  with  a  coat  of 
wax  of  confiderable  thicknefs.  In  fine  linen,  this  is  the  only 
operation  neceifary  previous  to  painting  ;  but  coarfe  cloth- 
mult  be  rubbed  gently  on  the  unwaxed  fide  with  a  pumice 
ftone,  to  take  off  all  thofe  knots  which  would  prevent  the 
free  and  accurate  working  of  the  pencil.  Then  the  fubjeft 
is  to  be  painted  on  the  unwaxed  fide  with  colours  prepared 
and  tempered  with  water;  and  when  the  piflure  is  finilhed,  it 
mull  be  brought  near  the  fire,  that  the  wax  may  melt  and  fix 
the  colours.  This  method,  however,  can  only  te  applied  to  cloth 
or  paper,  through  the  lubftance  of  which  the  wax  may  pafs ; 
but  in  wood,  ftone,  metals,  or  platter,  the  former  method  of 
Count  Caylus  muft  be  obferved. 

Mr.  Muntz  has  alfo  dilcovered  a  method  of  forming  grounds 
for  painting  with  crayons,  and  fixing  thele,  as  well  as  water¬ 
colours,  employed  with  the  pencil.  On  the  unwaxed  fide  ofa 
linen  cloth,  ftretched  and  waxed  as  before,  lay  an  even  and 
thick  coat  of  the  colour  proper  for  the  ground  ;  having  prepared 
this  colour  by  mixing  fome  proper  pigment  with  an  equal 
quantity  of  chalk,  and  tempering  them  with  water.  When 
the  colour  is  dry,  bring  the  pifture  to  the  fire  that  the  wax  may 
melt,  pals  through  the  cloth,  and  fix  the  ground.  An  addi¬ 
tional  quantity  of  wax  may  be  applied  to  the  back  of  the  pic¬ 
ture,  if  that  which  was  firft  rubbed  on  ftiould  not  be  fufiieient 
for  the  body  of  colour  ;  but  as  this  muft  be  laid  on  without 
heat,  the  wax  ftiould  be  difl’ulved  in  oil  of  turpentine,  and  ap¬ 
plied  with  a  brufh,  and  the  canvas'  be  again  expofed  to  the  fire, 
that  the  frefli  fupply  of  wax  may  pafs  through  the  cloth,  and 
be  abforbed  by  the  colour ;  and  thus  a  firm  and  good  body- 
will  be  formed  for  working  on  with  the  crayons.  If  cloth  and 
paper  are  joined  together,  the  cloth  muft  be  firft  fixed  to  the 
{training  frame,  and  then  the  paper  muft  be  pafted  to  it  with  a 
compofition  of  palte  made  with  wheaten  flour,  or  ftarch,  and 
water,  and  about  a  twelfth  part  of  its  weight  of  common  tur¬ 
pentine.  The  turpentine  muft  be  added  to  the  pafte  when  it  is 
almoft  fufficiently  boiled,  and  the  compofition  well  ftirred,  and 
left  to  fimmer  over  the  fire  for  five  or  fix  minutes  ;  let  wax  be 
dilfolved  in  oil  of  turpentine  to  the  confidence  of  a  thin  pafte  ; 
and  when  the  cloth  and  paper  are  dry,  let  them  be  held  near  a 
fire  ;  and  with  a  brufh  lay  a  coat  of  the  wax  and  turpentine  on 
both  fides  the  joined  cloth  and  paper,  to  fuch  a  degree 
of  thicknefs,  that  both  furfaces  may  fhine  throughout  with¬ 
out  any  appearance  of  dull  fpots.  Then  expofe  the  cloth 
to  the  fire  or  to  the  fun  ;  by  which  means  the  oil  will 
evaporate,  and  the  wax  become  folid,  and  be  fit  to  re¬ 
ceive  any  compofition  of  colour  proper  for  a  ground,  which  is  to 
be  laid  on  as  above  diredted  in  the  cafe  of  cloth  without 
paper. 

Almoft  all  the  colours  that  are  ufed  in  oil-painting  may  be 
alfo  applied  in  the  encauftic  me:  hod.  Mr.  Muntz  objedts,  indeed, 
to  brown,  light  pink,  and  unburnt  terra  di  Sienna  ;  becaufe 
thefe,  on  account  of  their  gummy  or  ftoriy  texture,  will  not 
admit  fuch  a  cohefion  with  the  wax  as  will  properly  fix  them; 
but  other  colours  which  cannot  be  admitted  in  oil-painting,  as 
red  lead,  red  orpiment,  cryftals  of  verdegris,  and  red  precipitate 
of  mercury,  may  be  ufed  here.  The  crayons  ufed  in  encauftic 
painting  are  the  fame  with  thofe  ufed  in  the  common  way  of 
crayon  painting,  excepting  thofe  that  in  their  compofition  are 
too  tenacious ;  and  the  method  of  ufing  them  is  the  fame  in 
both  cafes. 

The  encauftic  painting  has  many  peculiar  advantages:  though 
the  colours  have  not  the  natural  varnifh  or  fhining  which  they 
acquire  with  oil,  they  have  all  the  ftrength  of  paintings  in  oil. 
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and  all  the  airinefs  of  water-colours,  without  partaking  of  the 
apparent  chara&er  or  defeats  of  either ;  they  may  be  looked  at 
in  any  light  and  in  any  fituation,  without  any  fall'e  glare :  the 
colours  are  firm,  and  will  bear  wafhing;  and  a  picture,  after 
having  been  fmoked,  and  then  expofed  to  the  dew,  becomes 
as  clean  as  if  it  had  been  but  juft  painted.  It  may  alfo  be  re¬ 
touched  at  pleafure,  without  any  detriment  to  the  colours ;  for 
the  new  colours  will  unite  with  the  old  ones,  without  fpots,  as 
is  the  cafe  in  common  fize  painting;  nor  is  it  necefiary’to  rub 
the  places  to  be  retouched  with  oil  as  in  oil  pictures;  it  is  not 
liable  to  crack,  and  eafily  repaired,  if  it  fhould  chance  to  fuffer 
any  injury.  The  duration  of  this  painting  is  alfo  a  very  ma¬ 
terial  advantage ;  the  colours  are  nut  liable  to  fade  and  change  ; 
no  damp  can  aft’edt  them,  nor  any  corrofive  fubftance  injure 
them ;  nor  can  the  colour  fall  off  in  Olivers  from  the  canvals. 
However,  notwithllanding  all  thcl'e  and  other  advantages  enu¬ 
merated  by  the  abbe  Mazeas  and  Mr.  Muntz,  this  art  has  not 
yet  been  much  praftifed.  Many  of  thefe  properties  belong  to 
a  much  higher  fpecies  of  encauflic  painting  afterwards  dilco- 
vered  in  England,  the  colours  of  which  are  fixed  by  a  very  in- 
tenfeheat;  nor  are  the  colours  or  grounds  on  which  they  are 
laid  liable  to  be  dilfolved  or  corroded  by  any  chemical  raen- 
ftruum ;  nor,  like  the  glaily  colours  of  enamel,  to  run  out  of 
the  drawing  on  the  fire.  This  method  is  deferibed  in  the  fecond 
part  of  the  xlixth  volume  of  the  Philofophical  TranladtionS, 
N°  100.  Yet,  notwithftanding  the  ingenuity  of  this  commu¬ 
nication,  wc  find  the  ancient  or  fome  funilar  method  of  paint- 
ing  in  wax  remained  a  defideratum  upwards  of  25  years;  and 
till,  in  1787,  a  method  was  communicated  to  the  Society  of 
Arts  by  Mil’s  Greenland.  The  ground  of  her  information  fhe 
received  at  Florence,  through  the  acquaintance  of  an  amateur 
of  painting,  who  procured  her  the  fatisfaHion  of  feeing  fome 
paintings  in  the  ancient  Grecian  ftyle,  executed  by  Signora 
Parent!,  a  profeflor  at  that  place,  who  had  been  inftru&ed  by 
a  Jefuit  at  Pavia,  the  perfon  who  made  the  fartheft  difeoveries 
in  that  art.  Mils  Greenland’s  friend,  knowing  fhe  was  fond  of 
painting,  informed  her  what  were  the  materials  the  paintrefs 
ufed,  but  could  not  tell  her  the  proportions  of  the  compofition; 
however,  from  her  anxiety  to  fucceed  in  fuch  an  acquifition, 
file  made  various  experiments,  and  at  laft  obtained  fuch  a  I'uf- 
ficient  knowledge  of  the  quantities  of  the  different  ingredients 
as  to  begin  and  finifli  a  pifture,  which  lhe  afterwards  prefented 
to  the  fociety  for  their  infpedtion. 

Her  method  is  as  follows  :  “  Take  an  ounce  of  white  wax, 
'and  the  fame  weight  of  gum  maftich  powdered.  Put  the  wax 
in  a  glazed  earthen  veftel  over  a  very  How  fire;  and  when  it  is 
quite  dillolved,  ftrew  in  the  maftich,  a  little  at  a  time,  ftirring 
the  wax  continually  until  the  whole  quanlity  of  gum  isperfedtly 
melted  and  incorporated  :  then  throw  the  pafte  into  cold  water; 
and  when  it  is  hard,  take  it  out  of  the  water,  wipe  it  dry,  and 
beat  it  in  one  of  Mr.  Wedgwood’s  mortars,  obferving  to  pound 
it  at  firft  in  a  linen  cloth  to  abforb  fome  drops  of  water  that  will 
remain  in  the  pafte,  and  would  prevent  the  pollibility  of  re¬ 
ducing  it  to  a  powder,  which  muft  be  fo  fine  as  to  pafs  through 
a  thick  gauze.  It  fhould  be  pounded  in  a  cold  place,  and  but 
a  little  while  at  a  time,  as  after  long  beating  the  friction  will 
in  a  degree  foften  the  wax  and  gum,  and  inltead  of  their  be¬ 
coming  a  powder  they  will  return  to  a  pafte. 

“  Make  fome  ftrong  gum  arabic  water;  and  when  you  paint, 
take  a  little  of  the  powder,  fome  colour,  and  mix  them  toge¬ 
ther  with  the  gum-water.  Light  colours  require  but  a  fmall 
quantity  of  the  powder,  but  more  of  it  muft  be  put  in  propor¬ 
tion  to  the  body  and  darknefs  of  the  colours  ;  and  to  black  there 
fiiould  be  slmoft  as  much  of  the  powder  as  colour. 

“  Having  mixed  the  colours,  and  no  more  than  can  be  ufed 
before  they  grow  dry,  paint  with  fair  water,  as  is  practifed  in 
painting  with  water  colours,  a  ground  on  the  wood  being  firft 
VoL.lII. 


painted  of  fome  proper  colour  prepared  in  the  fame  manner  as 
is  deferibed  for  the  picture;  walnut-tree  and  oak  are  the  forts 
of  wood  commonly  made  ufe  of  in  Italy  for  this  puq>ofe.  The 
painting  fhould  be  very  highly  finift’.ed;  otherwife,  when  var- 
nilbed,  the  tints  will  not  appear  united. 

“  When  the  painting  is  quite  dry,  with  rather  a  hard  brufh, 
pafling  it  one  way,  varnifh  it  with  white  wax,  which  is  put  into  an 
earthen  veftel,  and  kept  melted  over  a  very  flow  fire  til!  the  pic¬ 
ture  is  varnithed,  taking  great  care  the  wax  does  not  boil.  Af¬ 
terwards  hold  the  picture  before  a  fire,  near  enough  to  melt  the 
wax,  but  not  to  make  it  run ;  and  when  the  vamith  is  entirely 
cold  and  hard,  rub  it  gently  with  a  linen  cloth.  Should  the 
varnifh  blifter,  warm  the  picture  again  very  {lowly,  and  the 
bubbles  will  fubfide.  When  the  picture  is  dirty,  it  need  only 
be  waflied  with  cold  water." 

The  opinion  given  by  the  fociety  upon  the  above  is :  The 
method  made  ule  of  by  Mifs  Greenland  provides  againft  all 
inconveniencics ;  and  the  brilliancy  of  the  colours  in  the  picture 
painted  by  her,  and  exhibited  to  the  fociety,  fully  juftifies  the 
opinion,  that  the  art  of  painting  in  wax,  as  above  deferibed, 
highly  merited  the  reward  of  a  gold  pallet  voted  to  her  on  this 
occafion. 

ENCEINTE,  in  fortification,  is  the  wall  or  rampart  which 
furrounds  a  place,  fometimes  compoied  of  baltions  or  curtains, 
either  faced  or  lined  with  brick  or  ltone,  or  only  made  of  earth. 
The  enceinte  is  fometimes  only  Hanked  by  round  or  fquare 
towers,  which  is  called  a  Roman  wall. 

ENCEPHALI,  in  medicine,  worms  faid  to  be  generated  in 
the  head,  where  they  caufe  pain  and  delirium.  Thofe  worms 
that  generate  in  the  nofe,  ears,  and  teeth,  are  alfo  called  en- 
cephall. 

ENCHANTER,  a  perfon  fuppofed  to  praftife  enchantment 
or  fafeination.  See  Fascination,  Witchcraft,  &c. 

Enchanter’s  Nightjbade,  in  botany.  SeeCiRC-EA. 

ENCHASING,  Inchasing,  or  Chafing,  the  art  of  enrich¬ 
ing  and  beautifying  gold,  filver,  and  other  metal-work,  by  fome 
defign  or  figures  reprefented  thereon  in  low  relievo.  Enchafing 
is  praCtifed  only  on  hollow  thin  works,  as  watch-cafes,  cane- 
heads,  tweezer-cafes,  or  the  like.  It  is  performed  by  punching 
or  driving  out  the  metal,  to  form  a  figure,  from  withinfide,  fo 
as  to  Hand  out  prominent  from  the  plane  or  furface  of  the  me¬ 
tal.  In  order  to  this,  they  provide  a  number  of  finefteel  block* 
or  puncheons  of  divers  lizes;  and  the  defign  being  drawn  on 
the  furface  of  the  metal,  they  apply  the  infide  tipon  the  heads 
or  tops  of  thefe  blocks,  direHly  under  the  lines  or  parts  of  the 
figures;  then,  with  a  fine  hammer,  ftriking  on  the  metal,  fuf- 
tained  by  the  block,  the  metal  yields,  and  the  block  makes  an 
indenture  or  cavity  on  the  infide,  correfponding  to  which  there 
is  a  prominence  on  the  outfide,  which  is  to  ftand  for  that  part 
of  the  figure.  Thus  the  workman  proceeds  to  chafe  and  finifn 
all  the  parts  by  the  fucceffive  application  of  the  block  and  ham¬ 
mer  to  the  feveral  parts  of  the  defign.  And  it  is  wonderful  to 
confider  with  what  beauty  and  juftnefs,  by  this  fimple  piece  of 
mechanifm,  the  artifts  in  this  kind  will  reprefent  foliages,  gro- 
tefques,  animals,  hiftories,  & c. 

ENCLITICA,  in  grammar,  particles  which  are  fo  clofely 
united  with  other  words  as  to  feem  part  of  them,  as  in  v'n uni¬ 
que,  &c. — There  are  three  enclitic  particles  in  Latin,  viz.  que, 
ne, 

ENCIIATITES,  in  church-hiftory,  heretics  who  appeared 
towards  the  end  of  the  lecond  century :  they  were  called  En- 
cratites,  or  Contincntes,  becaule  they  gloried  in  abftaining  from 
marriage  and  the  ufe  of  wine  and  animal  food. 

ENCURECK,  in  natural  hiftory,  a  venomous  infeft  found 
in  Perfia,  and  faid  to  be  a  kind  of  tarantula.  According  to 
Olearius,  as  quoted  by  Mr.  Boyle,  it  neither  ftings  nor  bites ; 
but  lets  fall  its  venom  like  a  drop  of  water,  which  caufes  in-. 
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fufferable  pain  in  the  part  for  a  time,  and  afterwards  fo  pro¬ 
found  a  deep,  that  nothing  can  awake  the  patient  except  the 
ridiculous  expedient  of  cruihing  one  of  the  creatures  on  the 
part  alfedted.  It  is  neverthelels  laid,  that  the  Iheep  eat  thefe 
infeeds  without  damage. 

ENCYCLOPAEDIA,  a  term  nearly  fynonymous  with  Cy¬ 
clopaedia  ;  but  adopted  in  preference  to  it  in  denominating 
tile  prefent  work,  as  being  more  definite  and  of  better  autho¬ 
rity.  According  to  an  obfervation  of  the  late  learned  printer  Mr. 
Bowyer,  the  prepofition  en  makes  the  meaning  of  the  word 
more  precife :  for  Cyclopaedia  may  denote  “  the  ihftrudtion  of  a 
circle,”  as  Cyropyedia  is  “  the  inftruftion  of  Cyrus,”  whereas  in 
En  cyclopaedia  the  prepofition  determines  the  word  to  be  from 
the  dative  of  cyclus,  “  inllrudtion  in  a  circle.”  And  Volfius 
in  his  book  De  vitiis  fermonis,  has  o’olerved,  “  That  Cyclopaedia 
is  ufed  by  fome  authors,  but  Encyclopaedia  by  the  belt.” 

ENDEMIC,  or  endemical,  Diseases,  thofe  to  which  the 
inhabitants  of  particular  countries  are  fubjedt  more  than  others, 
on  account  of  the  air,  water,  fituation,  and  manner  of  living. 

ENDIVE,  in  botany.  See  Cichokium. 

ENDLESS,  fomething  without  an  end  :  thus  authors  men¬ 
tion  endlefs  rolls,  the  endlels  ferew,  &c. 

ENDORSE,  in  heraldry,  an  ordinary,  containing  the  eighth 
pait  of  a  pale,  which  Leigh  fays  is  only  ufied  when  a  pale  is 
between  two  of  them. 

.  E  DORSFD,  in  heraldry,  is  faid  of  things  borne  back  to 
tack,  more  ufually  called  adosee. 

ENDORSjaMENT,  in  law  and  commerce.  See  Indorse¬ 
ment. 

♦  ENDOWMENT,  in  law,  denotes  the  fettling  a  dower  on  a 
woman  :  though  lometinies  it  is  ufed  figuratively,  for  fettling  a 
provifion  upon  a  parfon,  on  the  building  of  a  church ;  or  the 
fevering  a  lutlicient  portion  of  tithes  for  a  vicar,  when  the  be¬ 
nefice  is  appropriated. 

ENDYMION,  in  fabulous  hiftory,a  fhepherd,  foil  of  AEthlius 
and  Calyce.  It  is  faid  that  he  required  of  Jupiter  to  grant  to  him 
to  be  always  young,  and  to  deep  as  much  as  he  would ;  whence 
came  the  proverb  of  Endymionis  fomium  donnire,  to  exprefsa 
long  deep.  Diana  faw  him  naked  as  he  llept  on  mount  Latmos ; 
and  was  fo  ftruck  with  his  beauty,  that  the  came  down  from 
heaven  every  night  to  enjoy  his  company.  Endymion  married 
Chromia  daughter  of  Itonus;  by  whom  he  had  three  fons  Pteon, 
Epeus,  and  AEolus,  and  a  daughter  called  Eurydice.  The  fable 
of  Endymion  a  amours  with  Diana,  or  the  moon,  arofe  from 
his  knowledge  of  aftronomy ;  and  as  he  palled  the  night  on 
fome  high  mountain  to  obferve  the  heavenly  bodies,  it  came  to 
be  reported  that  he  was  courted  by  the  moon.  Some  fuppofe  that 
there  were  two  of  that  name ;  the  fon  of  a  king  of  Elis,  and 
the  thepherd  or  aftronomer  of  Caria.  The  people  of  Heraclea 
maintained  that  Endymion  died  on  mount  Latmos,  and  the 
Eleans  pretended  to  Ihow  his  tomb  at  Olympia  in  Pelopon- 
nefus. 

ENEMY,  in  law,  an  alien  or  foreigner,  who  publicly  in¬ 
vades  the  kingdom. 

~  E-NERGUMENS,  in  church- hiftory,  perfons  fuppofed  to  be 
poffeffed  by  the  devil,  concerning  whom  there  were  many  regu¬ 
lations  among  the  primitive  Chriltians.  They  were  denied  bap- 
tifm  and  the  eucharift;.  at  leaft,  this  was  the  pradtice  of  fome 
churches  :  and  though  they  were  under  the  care  of  exorcilts,  yet 
it  was  thought  a  becoming  adt  of  charity,  to  let  them  have  the 
public  prayers  of  the  church,  at  which  they  were  permitted  to 
be  prefent.  See  Exorcism. 

ENERGY,  a  term  of  Greek  origin,  fignifying  the  power, 
virtue,  or  efficacy  of  a  thing.  It  is  alfo  ufed,  figuratively,  to 
denote  emphafis  of  fpeech. 

ENFANS  perdu s,  the  fame  with  forlorn-hope,  See  For¬ 
lorn. 


ENFILADE,  in  the  art  of  war,  is  ufed  in  fpeaking  of  trench^ 
es,  or  other  places,  which  may  be  fcoured  by  the  enemy’s  Ihot 
along  their  whole  length.  In  conducing  the  approaches  at  a 
fiege,  care  mud  be  taken  that  the  trenches  be  not  enfiladed 
from  any  work  of  the  place. 

ENFINE',  formerly  Antinoe ;  a  city  of  Egypt,  built  by 
Adrian  in  honour  of  his  favourite  Antinous.  It  is  fituateci 
towards  the  middle  of  the  Said^or  Upper  Egypt,  and  Hill  con¬ 
tains  feveral  (lately  monuments  of  antiquity.  In  ancient  times 
this  city  was  very  magnificent. 

ENFRANCHISEMENT,  in  law,  the  incorporating  a  perfoa 
into  any  fociety,  or  body  politic. 

ENGASTRIMYTHI,  in  Pagan  theology,  the  Pythians,  or 
priefteffes  of  Apollo,  who  delivered  oracles  from  within,  with¬ 
out  any  adtion  of  the  mouth  or  lips.  The  ancient  philofo- 
phers,  &c.  are  divided  upon  the  fubjedt  of  the  engaltrimythi. 
Hippocrates  mentions  it  as  a  difeafe.  Others  will  have  it  a 
kind  of  divination.  Others  attribute  it  to  the  operation  or  pof- 
fetlion  of  an  evil  fpirit.  And  others  to  art  and  mechanifm. 

M.  Scottus  maintains  that  the  engaftrimythi  of  the  ancients 
were  poets,  who,  when  the  priefts  could  not  fpeak,  fupplied  the 
defedt  by  explaining  in  verfe  what  Apollo  didtated  in  the  cavity 
of- the  bafon  on  the  facred  tripod. 

ENGENDERING,  a  term  fometimes  ufed  for  the  adl  of 
producing  or  forming  any  thing:  thus  meteors  are  faid  to  be 
engendered  in  the  middle  region  of  the  atmofphcre,  and  worms 
in  the  belly. 

ENGINE,  in  mechanics,  is  a  compound  machine,  made  of 
one  or  more  mechanical  powers,  as  levers,  pullies,  l'crews,  &c. 
in  order  to  raife,  call,  or  fuftain  any  weight,  or  produce  any 
effedt  which  could  not  be  eafily  effedted  otherwife.  The  word 
is  formed  of  the  French  engin,  from  the  Latin  ingenium  “  wit}” 
by  reafon  of  the  ingenuity  required  in  the  contrivance  of  en¬ 
gines  to  augment  the  effedt  of  moving  powers. 

Engine  for  extinguijhyng  Fires.  See  Hydrostatics. 

Pile  Engine,  one  contrived  for  driving  piles.  See  Pile- 
Engine. 

Steam- Engine,  a  machine  to  raife  water  by  fire,  dr  rather 
by  the  force  of  water  turned  into  fleam.  See  Steam-Etz^z^. 

ENGINEER,  in  the  military  art,  an  able  expert  man,  who, 
by  a  perfedt  knowledge  in  mathematics,  delineates  upon  pa¬ 
per  or  marks  upon  the  ground,  different  forts,  and  other  works 
proper  for  offence  and  defence.  He  fliould  underhand  the  art 
of  fortification,  fo  as  to  be  able  not  only  to  difeover  the  defedts 
of  a  place,  but  to  find  a  remedy  proper  for  them  ;  as  alfo  how 
to  make  an  attack  upon,  as  well  as  to  defend,  the  place.  En¬ 
gineers  are  extremely  neceffary  for  thefe  purpofes  :  wherefore  it 
is  requifite,  that  befides  being  ingenious,  they  fliould  be  brave 
in  proportion.  When  at  a  fiege  the  engineers  have  narrowly 
lurveytd  the  place,  they  are  to  make  their  report  to  the  ge¬ 
neral,  by  acquainting  Kim  which  part  they  judge  the  weakefl, 
and  where  approaches  may  be  made  with  molt  fuccefs.  Their 
bufinefs  is  alfo  to  delineate  the  lines  of  circumvallation  and  con- 
travallation,  taking  all  the  advantages  of  the  ground  ;  to  mark 
out  the  trenches,  places  of  arms,  batteries,  and  lodgments,  tak¬ 
ing  care  that  none  of  their  works  be  flanked  or  difeovered  from 
the  place.  After  making  a  faithful  report  to  the  general  of 
what  is  doing,  the  engineers  are  to  demand  a  fufficient  number 
of  workmen  and  utenfils,  and  whatever  elfe  is  neceffary. 

ENGLAND,  the  fouthern  and  moft  confiderable  part  of  the 
ifland  of  Great  Britain ;  bounded  on  the  N.  bv  Scotland,  on  the 

N.  E.  and  E.  by  the  German  Ocean,  on  the  S  by  the  Englifh 
Channel,  and  on  the  W.  by  St.  George’s  Channel,  the  princi¬ 
pality  of  Wales,  and  the  Irifh  Sea.  It  lies  between  2e  E.  and 
y°  W.  long,  and  between  49°  and  56°  N.  lat.  It  is  of  a  triangu¬ 
lar  form.  From  the  S.  Foreland  in  Kent,  which  may  be  termed 
the  E.  point  of  the  triangle,  to  Berwick  upon  Tweed,  which  is 
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the  N.  Its  length  in  a  ftralght  line  is  345  miles ;  from  that 
point  to  the  Land's  End,  in  Cornwall,  whiclv  is  the  W.  it  is 
435  ;  and  the  breadth  thence  to  the  S.  Foreland  is  340.  But 
the  breadth  diminithes,  in  general,  as  we  approach  the  North; 
and,  on  the  other  hand,  the  length  would',  be  confiderably  more, 
if  we  were  to  follow  all  the  windings  of  the  fea-coaft.  “  The 
face  of  the  country  in  England,”  fays  Dr.  Aikin,  in  his  England 
Delineated,  “  affords  all  that  beautifid  variety  which  can  be 
found  in  the  molt  extenfive  tracts  of  the  globe.  In  fome  parts, 
verdant  plains  extend  as  far  as  the  eye  can  reach,  watered  by 
copious  ftreams,  and  covered  by  innumerable  cattle.  In  others, 
the  pleating  viciffitudes  of  gentiy-riting  hills  and  bending  vales, 
fertile  in  corn,  waving  with  wood,  and  interlperfed  with  mea¬ 
dows,  offer  the  molt  delightful  landfcapes  of  rural  opulence  and 
beauty.  Some  t rafts  abound  with  prolpeCts  of  a  niore  romantic 
kind;  lofty  mountains,  craggy  rocks,  deep  narrow  dells,  and 
rumbling  torrents.  Nor  are  there  wanting,  as  a  contraft  to  fo 
many  agreeable  fcenes,  the  gloomy  features  of  black  barren 
moors  and  wide  uncultivated' heaths..  On  the  whole,  however, 
few  countries  have  a  fmaller  proportion  of  land  abfolutely  fteril 
and  incapable  of  culture.”  The  richett  parts  are,  in  general, 
the  midland  and  fouthern.  Toward  the  N.  it  partakes  of  the 
barrennefs  of  the  neighbouring  Scotland.  The  E.  coaft  is,  in 
many  parts,  fandy  and  marthy.  A  range  of  rude  and  elevated 
land,  fometimes  riling  into  lofty  mountains,  extends  from  the 
borders  of  Scotland  to  the  very  heart  of  England,  running 
from  N.  to  S.  and  forming  a  natural  divifion  between  the  E. 
and  W.  fides  of  the  kingdom.  Cornwall  is  alfo  a  rough  hilly 
traCl ;  and  a  fimilar  character  prevails  in  part  of  the  adjacent 
counties.  Thele  mountainous  traits  abound  with  various  mi¬ 
neral  treafures.  The  rivers  are  numerous ;  but  the  compara¬ 
tively  fmall  extent  of  England  will  not  permit  them  to  vie,  in 
length  of  courfe,  with  the  great  rivers  on  the  continent.  The 
molt  confiderable  of  them  are  the  Thames,  Severn,  Medway, 
Trent,  Oufe,  Tyne,  Tees,  Eden,  Avon,  Derwent,  Dee,  Merfey, 
& c.  which,  with  many  others,  are  deferibed  under  their  refpec- 
tive  heads.  The  lakes  are  neither  numerous  nor  extenfive. 
They  are  chiefly  in  the  N.  W.  counties ;  and  thofe  of  Wetl- 
morland  and  Cumberland,  in  particular,  exhibit  ftich  varieties 
of  beautitully  romantic  and  piCturefque  feenery,  as  to  have  be¬ 
come,  for  fome  years  patt,  the  fathionable  objeCt  of  fummer 
excurtions  from  the  metropolis,  and  every  part  of  the  country. 
“  With  refpeCt  to  climate,”  lays  Dr.  Aikin,  “  England  is  litu- 
ated  in  the  N.  part  of  the  temperate  zone,  fo  that  it  enjoys  but 
a  fcanty  fhare  of  the  genial  influence  of  the  fun.  Its  atmo- 
fphere  is  inclined  to  chillnefs  and  moifture,  fubjeCt  to  frequent 
and  fudden  changes ;  and  is  more  favourable  to  the  growth,  than 
to  the  ripening,  of  the  produds  of  the  earth.  No  country  is 
clothed  with  fo  beautiful  and  lading  a  verdure ;  but  the  har- 
vefts,  efpecially  in  the  northern  parts,  frequently  fufter  from  un- 
feafonable  rains ;  and  the  fruits  often  fall  fhort  of  their  perfeCt 
maturity.  The  rigours  of  winter,  however,  as  well  as  the 
parching  heats  of  fummer,  are  felt  here  in  a  much  lefs  degree 
than  in  parallel  climates  on  the  continent;  a  circumftaaee 
common  to  all  iflands.  While  the  feaports  of  Holland  and 
Germany  are,  every  winter,  locked  up  with  ice,  thofe  of  Eng¬ 
land,  and  even  of  Scotland,  are  never  known  to  fuffer  this  incon¬ 
venience.  The  weftern  fide  of  the  kingdom,  receiving  firft  the 
great  clouds  from  the  Atlantic  Ocean,  which  are  afterwards  in¬ 
tercepted  in  their  paffage  by  the  middle  ridge  of  hills,  is  con- 
fiderably  more  expofed  to  i;ain  than  the  eaffern ;  but  the  latter 
is  more  frequently  involved  in  fogs  and  miffs.  The  whole 
country,  fome  particular  lpots  excepted,  is  diffidently  healthy ; 
and  the  natural  longevity  of  its  inhabitants  is  equal  to  that  of 
almoff  any  region.  All  the  mod  valuable  productions,  both 
animal  and  vegetable,  of  this  country,  have  been  imported  from 
the  continent,  and  have  been  kept  up  and  improved  by  conftant 


attention.  Originally,  this  great  ifland  feems  to  have  been, 
like  the  wilds  of  America,  almoff  entirely  over  run  with 
wood,  and  peopled  only  by  the  inhabitants  of  the  foreft. 
Here  formerly  roamed  the  bear,  the  wolf,  and  the  wild 
boar,  now  totally  extirpated.  Large  herds  of  (tags  ranged 
through  the  woods,  roebucks  bounded  over  the  hills,  and. 
wild  bulls,  grazed  in  the  marfliy  paftures.  By  degrees,  the- 
woods  were  deftroyed,  in  order  to  make  way  for  cultivation; 
the  marfhes  were  drained ;  and  the  wild  animals,  invaded  im 
their  retreats,  gradually  difappeared,  and  their  places  were  fup- 
plied  by  the  domeftic  kinds.  England  now  poffefles  no  other 
wild  quadrupeds  than  fome  of  the  fmaller  kinds;  fuch  as  the 
fox,  the  wild  cat,  the  badger,  the  marten,  and  others  of  the 
weafel  kind ;  the  otter,  the  hedge-hog,  the  hare  and  rabbit ;  the 
fquirrel,  dormoufe,  mole,  and  feveral  fpecies  of  the  rat  and 
moufe.  On  the  other  hand,  every  kind  of  domeftic  animal, 
imported  from  abroad,  has  been  reared  to  the  greateft  degree  of 
perfection.  The  horfe  has  been  trained  up  for  all  the  various 
purpofes  of  ftrength  and  fwiftnefs,  fo  as  to  excel  in  thofe  qua¬ 
lities  the  fame  animal  in  every  other  country.  The  horned* 
cattle  have  been  brought  to  the  largeft.fize  and  greateft  juftnefs 
of  thape.  The  different  races  of  flieep,  in  England,  are  va- 
rioufly  diftinguifhed,  either  for  uncommon  fize,  goodnefs  of 
fleth,  and  plenty  or  finenefs  of  wool.  The  deer  of  our  parks, 
which  are  originally  a  foreign  breed,-  are  fuperior  in  .beauty  of 
fkin,  and  delicacy  of  fleth,  to  thofe  of  maft  countries-.  Even- 
the  feveral  kinds  of  dogs  have  been  trained  to  degrees  of  cou¬ 
rage,  ftrength,  and  fagacity,  rarely  to  be  met  with  elfewnere. 
The  improvement  in  the  vegetable  produfts  of  thb-dfland  is  not 
lefs  ftriking  than  in  the  animal.  Nuts,  acorns,  crabs,  and  a 
few  wild  berries,  were  almoff;  all  the  variety  of  vegetable  food 
which  our  woods  could  boaft.  To  foreign  countries,,  and  to  the 
efforts  of  culture,  we  are  indebted  for  bread,  the  roots  and 
greens  of  our  tables,  and  all  our  garden  fruits.  The.  barley 
and  hops  for  our  malt  liquors,  and  apples  for  our  cider,  are 
equally  the  gifts  of  other  lands.  The  meaneft  labourer  is  now 
fed  with  more  wholefome  and  delicate  aliments  than  -.the  petty 
kings  of  the  country  coukl  obtain  in  its  favage  and  uncultivated 
ftate.  The  rivers  and  feas  of  England  are  flocked  with  a  great 
variety  of  fith,  which  yield  a  plentiful  article  of  provifion  to  ■ 
all  ranks  of  people.  The  river  fith,  indeed,  from  the  populouf- 
nefs  of  the  country,  and  the  number  of-fifhers,  are,  in  many 
parts,  much  diminithed.  But  the  lea  is  an  inexhauftible  fourcej 
and  every  exertion  of  induftry,  to  procure,  food  from  thence,  is 
amply  repaid.  The  fifheries,  at  prelent,  are  a  great  obj  eft  of 
attention;  and  the  whole  fea-coaft  is  enlivened  by  numerous 
inhabitants,  who  gain  their  chief  lubfiffence  from  the  deep.” 
The  manufactures  and  commerce  of  this  country  are  fo  vait,  fo 
extenfive,  and  fo  various,  that  an  account  of  them  would  lead 
us  beyond  our  limits.  Referring,  therefore,  to  ther various 
counties,  cities,  and  towns,  under  their  refpeCtive  heads,  for  - 
farther  information  on  the  fubjeft,  it  is  hardly  neceffary  to  ob- 
ferve  here,  that  in  the  woollen,  cotton,  and  hardware  manu¬ 
factories,  this  country  has  long  maintained  a  pre-eminence  j 
and,  though  nature  has  denied  it  the  rich  fruits  of  other  coun¬ 
tries,  yet  the  manufacture,  if  it  may  be  fo  called,  of  our.  home¬ 
made  wines,  in  imitation  of  all  the  varieties  of  the  foreign,  has 
been  brought  to  an  uncommon  degree  of  perfection.  Tire  go¬ 
vernment  of  this  country  is  a  limited  monarchy;  the  legitlative 
power  refiding  in  the  king,  the  houfe  of  lords',  and  the  houfe  of 
commons;  and  the  executive,  power  in  the  king,  the  great 
officers  of  ftate,  the  judges,  and  all  the  inferior  gradations  of 
magiftracy.  Under  this  free  conftitution,  we  have  enjoyed  a 
degree  of  profperity  and  happinefs,  fo  uniform  and  uninter- - 
rupted,  as  to  be  the  admiration  and  envy  of  furrounding  nations. 
The  civil  divifion  of  the  country  is  into  circuits,  and  tliires,  or 
counties  j  thefe  laft  are  lubdivided  into  wapentakes,  or  hun-. 


ENG 


ENG 


[  sSS  ] 


dreds,  and  parilhes.  The  circuits  (which  are  fix  in  number, 
and  in  each  of  which,  for  the  molt, part,  two  of  the  judges  admi- 
rilter  juftice  twice  a-year)  contain  38  counties.  They  are,  1. 
The  Home  Circuit,  which  contains  the  counties  of  Eflex,  Herts, 
Kent,  Surry,  and  Suflex.  2.  The  Norfolk  Circuit,  containing 
the  counties  of  Bucks,  Bedford,  Huntingdon,  Cambridge,  Suf¬ 
folk,  and  Norfolk.  3.  The  Oxford  Circuit,  containing  the 
counties  of  Oxford,  Berks,  Gloucelter,  Worcefter,  Monmouth, 
Hereford,  Salop,  and  Stafford.  4.  The  Midland  Circuit,  con¬ 
taining  the  (hires  of  Warwick,  Leicetter,  Derby,  Nottingham, 
Lincoln,  Rutland,  and  Northampton,  jp  The  Northern  Cir¬ 
cuit,  containing  the  counties  of  York,  Durham,  Northumber¬ 
land,  Lancafter,  Weftmorland,  and  Cumberland.  6.  The  Weft- 
ern  Circuit,  containing  Hants,  Wilts,  Dorfet,  Somerfet,  Devon, 
and  Cornwall.  Middlefex  being  the  feat  of  the  lupreme  court 
-of  juftice,  and  Chelhire  being  a  county  palatine,  are  not  in¬ 
cluded  in  any  circuit.  The  eftablifhed  religion  of  the  country, 
as  contained  in  the  39  articles  of  the  Church  of  England,  is 
Calvinifm;  but  thefe  articles  are  interpreted,  by  the  clergy  in 
general,  according  to  the  more  liberal  principles  of  Arminius. 
"But  all  religions  are  tolerated  in  England;  and,  of  late  years, 
the  Roman  Catholics  and  Proteftant  DilTenters,  in  particular, 
have  been  releafed  from  all  apprehenfions  on  account  of  many 
fevere  penal  laws,  which,  in  lefs  enlightened  times,  were  enafted 
againft  them  ;  and,  if  they  have  not  been  rfiftored  to  the  com¬ 
plete  enjoyment  of  their  rights  as  Englifh  fubjefts,  without  any 
civil  difqualification  on  account  of  their  religious  opinions,  it  is, 
no  doubt,  becaufe  the  legiftature  have  thought,  that  fo  clofely 
connected  as  is  the  religious  eftabli(hment  of  this  country  with 
the  civil  government,  any  farther  conceffions  might  be  danger¬ 
ous,  if  not  fatal,  to  the  fafety  of  both.  The  ecclefiaftical  clivi- 
fion  of  England  is  into  two  archbiftioprics,  called  the  provinces 
of  Canterbury  and  York.  That  of  Canterbury  (whole  arch- 
bifhop  is  metropolitan  and  primate  of  all  England)  contains  the 
diocefes  of  London,  Winchefter,  Bath  and  Wells,  Briftol,  Chi- 
chefter,  Ely,  Exeter,  Gloueefter,  Hereford,  Lichfield  and  Co¬ 
ventry,  Lincoln,  Norwich,  Oxford,  Peterborough,  Rochefter, 
Salifbury,  and  Worcefter,  befide  the  four  Welch  bifhoprics  of 
St.  David,  Bangor,  Llandaff,  and  St.  Alaph.  The  province  of 
York  contains  the  diocefes  of  Durham,  Chefter,  and  Carliiie, 
and  that  of  Sodor  and  Man ;  and  all  the  prelates  of  the  fees 
enumerated  (the  latter  excepted)  have  a  feat  in  the  houfe  of 
lords. 

England,  New,  a  country  of  N.  America,  bounded  on  the 
N.  by  Canada,  on  the  E.  by  Nova  Scotia  and  the  Atlantic 
Ocean ;  on  the  S.  by  that  ocean  and  Long  Itland  Sound,  and 
on  the  W.  by  New  York.  It  contains  the  following  five  ftates; 
namely,  New  Hampfliire,  Mafl'achufetts,  Rhode  Bland,  Con¬ 
necticut,  and  Vermont;  which  fee  refpetively.  New  England 
has  no  one  ftaple  commodity.  The  ocean  and  the  forefts  afford 
the  two  principal  articles  of  export.  Codfifh,  mackarel,  (had, 
falmon,  and  other  fifh;  whale  oil  and  whale  bone;  malls, 
boards,  fcantling,  ftaves,  hoops,  and  Hiingles,  have  been,  and  are 
Hill,  exported  in  large  quantities.  The  annual  amount  of  cod 
.and  other  fifh  for  foreign  exportation,  including  the  profits 
arifing  from  the  whale-fifhery,  is  eftimated  at  upwards  of  half  a 
million.  Befides  the  articles  enumerated,  they  export  from  the 
various  parts  of  New  England,  fhips  built  for  fale,  horfes, 
mules,  live  flock,  pickled  beef  and  pork,  pot-afh,  pearl-afh, 
flax-feed,  butter  and  cheefe,  rum.  See.  The  balance  of  trade, 
as  far  as  imperfefit  calculations  will  enable  us  to  judge,  has  ge¬ 
nerally  been  againft  New  England;  not  from  any  unavoidable 
neceffity,  but  from  her  extravagant  importations.  From  a  view 
of  the  annual  imports  into  New  England,  it  appears  that  the 
greateft  part  of  them  confifts  of  the  luxuries,  or  at  belt  the  dif- 
penfable  conveniencies  of  life ;  the  country  afford  the  neceff  aries 
in  great  abundance. 


ENGLISH,  or  the  English  Tongue,  the  language  fpoken  by 
the  people  of  England,  and,  with  fome  variation,  by  thofe  of 
Scotland,  as  well  as  part  of  Ireland,  and  the  reft  of  the  Britilh 
dominions.  The  ancient  language  of  Britain  is  generally  al¬ 
lowed  to  have  been  the  fame  with  the  Gallic,  or  French  ;  this 
Bland,  in  all  probability,  having  been  firft  peopled  from  Gallia, 
as  both  Caefar  and  Tacitus  affirm,  and  prove  by  many  ftrong 
and  conclufive  arguments,  as  by  their  religion,  manners,  cuf- 
toms,  and  the  nearnefs  of  their  fituation.  But  now  we  have 
very  fmall  remains  of  the  ancient  Britilh  tongue,  except  in 
Wales,  Cornwall,  the  Hands  and  Highlands  of  Scotland,  part 
of- Ireland,  and  fome  provinces  of  France;  which  will  not  ap. 
pear  ftrange,  when  what  follows  is  confidered. 

Julius  Caeiar,  fome  time  before  the  birth  of  our  Saviour,  made 
a  delcent  upon  Britain,  though  he  may  be  faid  rather  to  have 
difeovered  than  conquered  it;  but  about  the  year  of  Chrift  47, 
in  the  time  of  Claudius,  Aulus  Plautius  was  lent  over  with  fome 
Roman  forces,  by  whom  two  kings  of  the  Britons,  Togodum- 
nus  and  Caraftacns,  were  both  overcome  in  battle  :  whereupon 
a  Roman  colony  v/as  planted  at  Malden  in  Eflex,  and  the 
fouthem  parts  of  the  ifland  were  reduced  to  the  form  of  a  Ro¬ 
man  province  :  after  that,  the  illand  was  conquered  as  far  north 
as  the  friths  of  Dunbarton  and  Edinburgh,  by  Agricola,  in  the 
time  of  Domitian  ;  whereupon  a  great  number  of  the  Britons, 
in  the  conquered  part  of  the  illand,  retired  to  the  weft  part  called 
IFales,  carrying  their  language  with  them. 

The  greateft  part  of  Britain  being  thus  become  a  Roman 
province,  the  Roman  legions,  who  refided  in  Britain  for  above 
200  years,  undoubtedly  dilleminated  the  Latin  tongue  ;  and  the 
people  being  afterwards  governed  by  laws  written  in  Latin, 
mutt  neceftarily  make  a  mixture  of  languages.  This  leems 
to  have  been  the  firft  mutation  the  language  of  Britain  fuffered. 

Thus  the  Britilh  tongue  continued,  for  fome  time,  mixed  with 
the  provincial  Latin,  till,  the  Roman  legions  being  called  home, 
the  Scots  and  Pifits  took  the  opportunity  to  attack  and  harafa 
England  :  upon  which,  K.  Vortigern,  about  the  year  440,  called 
the  Saxons  to  his  aififtance;  who  came  over  with  feveral  of  their 
neighbours,  and,  having  repulled  the  Scots  and  Pi  As,  were  re¬ 
warded  for  their  fervices  with  the  ifie  of  Thanet  and  the  whole 
county  of  Kent;  but  growing  too  powerful,  and  not  being 
contented  with  their  allotment,  dilpoifelfed  the  inhabitants  of 
all  the  country  on  this  fide  of  the  Severn  :  thus  the  Britilh 
tongue  was  in  a  great  meafure  deftroyed,  and  the  Saxon  intro¬ 
duced  in  its  Head. 

What  the  Saxon  tongue  was  long  before  the  conqueft,  about 
the  year  700,  we  may  obferve  in  the  mod  ancient  manufeript 
of  that  language,  which  is  a  glofs  on  the  Evangel  ills,  by  bilhop 
Edfrid,  in  which  the  three  firft  articles  of  the  Lord's  prayer  run 
thus:  “  Uren  fader  thic  arth  in  heofnas,  lie  gehalgud  thin 
noma,  fo  cymeth  thin  ric.  Sic  thin.willa  fue  is  heofnas,  and 
in  eortho,”  See.  In  the  beginning  of  the  ninth  century  the 
Danes  invaded  England  ;  and  getting  a  footing  in  the  northern 
and  ealtern  parts  of  the  country,  their  power  gradually  in- 
creafed,  and  they  became  foie  mailers  of  it  in  about  200  years. 
By  this  means  the  ancient  Britilh  obtained  a  tincture  of  the 
Danifti  language  ;  but  their  government  being  of  no  long  con¬ 
tinuance,  did  not  make  fo  great  an  alteration  in  the  Anglo- 
Saxon  as  the  next  revolution,  when  the  whole  land,  A.  D.  1067, 
was-  lubdued  by  William  the  conqueror,  Duke  of  Normandy 
in  France  :  for  the  Normans,  as  a  monument  of  their  conqueft, 
endeavoured  to  make  their  language  as  generally  received  as 
their  commands,  and  thereby  rendered  the  Britilh  language  an 
entire  medley. 

About  the  year  900,  the  Lord’s  prayer,  in  the  ancient  Anglo- 
Saxon,  ran  thus  :  Thue  ur  fader  the  eart  on  heofenum,  ft  thin 
nama  gehalgod  ;  cume  thin  rite  ft  thin  willa  on  eorthan  fwa> 
iwo  on  heofenum,”  &c. 
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About  the  year  1160,  under  Henry  II.  it  was  rendered  thus 
by  Pope.  Adrian,  an  Englishman,  in  rhyme : 

“  Ure  fader  in  heaven  rieb, 

“  Thy  name  be  halved  ever  lich, 

“  Thou  bring  us  thy  michel  blille : 

“  Als  hit  in  heaven  y  doe, 

“  Evar  in  yearth  been  it  alfo,”  &c. 

Dr.  Hicks  gives  us  an  extraordinary  fpecimen  of  the  Englifli, 
as  fpoken  in  the  year  1.385,  upon  the  very  fubjedt  of  the  Englifh 
tongue.  “  As  it  is  knovve  how  meny  matier  peple  beeth  in 
this  lond  5  ther  beeth  alfo  fo  meny  dy  vers  longages  and  tonges. 
Nothelefs  Walfchemen  and  Scottes  that  beeth  nought  mebled 
with  other  nation,  holdeth  wel  nyh  hir  firfte  longage  and  fpeche; 
but  yif  the  Scottes,  that  were  fometime  confederate  and  woned 
with  the  Picles,  drawe  fomewhat  after  hir  fpeche ;  but  the 
Flemynges,  that  woneth  on  the  weft  fide  of  Wales,  haveth  loft: 
her  itrangefpech,  and  fpeketh  Sexonliche  now.  Alfo  Englithe- 
raen,  they  had  from  the  bygynnynge  thre  maner  fpeche;  north- 
erne,  foutherne,  mid  middel  fpeche  in  the  middel  of  the  lond, 
as  they  come  of  thre  maner  of  peple  of  Germania  :  nothelefs  by 
commyxtion  and  mellynge  firft  with  Danes,  and  afterwards 
with  Normans,  in  meny  the  contrary  longage  is  apayred  (cor¬ 
rupted). 

“  This  apayrynge  of  the  burth  of  the  tunge  is  bycaufe  of 
tweie  things  ;  oon  is  for  children  in  lcole,  ageni’t  the  ufuage  and 
maner  of  all  other  nations,  beeth  compelled  for  to  leve  hir  own 
longage,  and  for  to  conftrue  hir  lelfons  and  here  thinges  in 
Frenfche,  and  ft?  they  haveth  fethe  Normans  come  firft  into 
Engelond.  Alfo  gentlemen  children  beeth  taught  to  fpeke 
Frenfche  from  the  tyme  that  they  beeth  roked  in  here  cradel, 
and  kunneth  fpeke  and  play  with  a  childe’s  broche ;  and  uplond- 
ilfche  men  will  lykene  hymfelf  to  gentilmen,  and  fondeth  with 
great  befynefie  for  to  fpeak  Frenfche  to  be  told  of. — Hit  leemeth 
a  greet  wonder  how  Englifchemen  and  hir  own  longage  and 
tonge  is  fo  dyverfe  of  fown  in  this  oon  iland  :  and  the  longage 
of  Normandie  is  comlynge  of  another  lond,  and  hath  oon  maner 
foun  amonge  alle  men  that  fpeketh  hit  arigt  in  Engelond.  Alio 
of  the  forefaid  Sexon  tonge  that  is  deled  ( divided)  a  three,  and 
is  abide  fcarceliche  with  fewe  uplondiffche  men,  is  greet  wonder. 
For  men  of  the  eft,  with  men  of  the  weft,  is,  as  it  were,  undir 
the  fame  partie  of  hevene  accordeth  more  in  fownynge  of  fpeche, 
than  men  of  the  north  with  men  of  the  fouth.  Therefore  it  is 
that  Mercii,  that  beeth  men  of  myddel  Engelond,  as  it  were, 
parteners  of  the  endes,  underftondeth  bettre  the  fide  longes 
northerne  and  foutherne,  than  northerne  and  foutherne  under¬ 
ftondeth  either  other. — All  the  longage  of  the  Northumbers, 
and  fpeehialliche  at  York,  is  fo  fcharp,  Hitting  and  frotynge, 
and  unfehape,  that  we  loutherne  men  may  that  longage  unnethe 
underftonde,”  &c. 

In  the  year  1 5.37,  the  Lord’s  prayer  was  printed  as  follows  : 
“  O  oure  father  which  arte  in  heven,  hallowed  be  thy  name : 
let  thy  kingdonre  come,  thy  will  be  fulfilled  as  well  in  erth  as  it 
is  in  heven;  geve  us  this  daye  in  dayly  bred,”  &c.  Where  it 
may  be  obferved,  that  the  diiftion  is  brought  almoft  to  the  prefent 
ftandard,  the  chief  variations  being  only  in  the  orthography.  By 
thefe  inftanees,  and  many  others  that  might  be  given,  it  appears, 
that  the  Englifh-Saxon  language,  of  which  the  Normans  de- 
fpoiled  us  in  a  great  meafure,  had  its  beauties,  was  fignificant 
and  emphatical,  and  preferable  to  what  they  impofed  on  us. 
“  Great,  verily  (fays  Cambden),  was  the  glory  of  our  tongue 
before  the  Norman  conqueft,  in  this,  that  the  old  Englilh  could 
exprefs  moft  aptly  all  the  conceptions  of  the  mind  in  their  own 
tongue,  without  borrowing  from  any.”  ©f  this  he  gives  feveral 
examples. 

Having  thus  ftiown  how  the  ancient  Britifh  language  was  in 
a  manner  extirpated  by  the  Romans,  Danes,  and  Saxons,  and 
Yol.  III. 


fucceeded  by  the  Saxon,  and  after  that  the  Saxon  blended  with 
the  Norman  French,  we  lhall  now  mention  two  other  caufes  of 
change  in  the  language.  The  firft  of  thefe  is  owing  to  the 
Britons  having  been  a  long  time  a  trading  nation,  whereby 
offices,  dignities,  names  of  wares,  and  terms  of  traffic,  arc  intro¬ 
duced,  which  we  take  with  the  wares  from  the  perfons  of  whom 
we  have  them,  and  form  them  anew,  according  to  the  genius 
of  our  own  tongue ;  and  befides  this  change  in  the  language, 
arifing  from  commerce,  Britain’s  having  been  a  confiderable 
time  fubjeifh  to  the  fee  of  Rome,  in  ecclefiaftical  affairs,  muft 
unavoidably  have  introduced  fome  Italian  words  among  us. 
Secondly,  As  to  the  particular  properties  of  a  language,  our 
tongue  has  undergone  no  fniall  mutation,  or  rather  has  received 
no  finall  improvement  upon  that  account :  for,  as  to  the  Greek 
and  Latin,  the  learned  have,  together  with  the  arts  and  fciences 
now  rendered  familiar  among  us,  introduced  abundance  ;  nay, 
almoft  all  the  terms  of  art  in  the  mathematics,  philofophv, 
phyfic,  and  anatomy ;  and  we  have  entertained  many  more 
from  the  Latin,  French,  8tc.  for  the  fake  of  neatnefs  and  ele¬ 
gance  ;  fo  that,  at  this  day,  our  language,  which,  about  1800 
years  ago,  was  the  ancient  Britifh,  or  Welfh,  &c.  is  now  a 
mixture  of  Saxon,  Teutonic,  Dutch,  Danifh,  Norman,  and 
modern  French,  embellithed  with  the  Greek  and  Latin.  Yet 
this,  in  the  opinion  of  fome,  is  fo  far  from  being  a  difadvantage 
to  the  Englifli  tongue  as  now  fpoken  (for  all  languages  have  un¬ 
dergone  changes,  and  cio  continually  participate  with  each 
other),  that  it  has  fo  enriched  it,  as  now  to  render  it  the  moft 
copious,  fignificant,  fluent,  courteous,  and  mafeuline  language 
in  Europe,  if  not  in  the  world. 

ENGRAFTING,  in  gardening.  See  Grafting. 

ENGRAILED,  or  Ingrailed,  in  heraldry,  a  term  de¬ 
rived  from  French  grejly,  “  hail  ;  and  fignifying  a  thing  the 
hail  has  fallen  upon  and  broke  off  the  edges,  leaving  them 
ragged,  or  with  half-rounds,  or  lemicircles,  ftruck  out  of  their 
edges. 

ENGRAVING,  the  art  of  cutting  metals  and  precious  ftones, 
and  reprefenting  thereon  figures,  letters,  or  whatever  device  or 
defign  the  artift  fancies.  Engraving,  properly  a  branch  of  fculp- 
ture,  is  divided  into  feveral  other  branches,  according  to  the  mat¬ 
ter  whereon  it  is  employed,  and  the  manner  of  performing  it. 
For  the  rudeft  branch,  that  of 

Engraving  on  Wood,  fee  Cutting  in  JVood. 

Engraving  on  Copper,  the  making,  correfpondently  to  fome 
delineated  figure  or  defign,  fuch  concave  lines  on  a  fmooth  fur- 
face  of  copper,  either  by  cutting  or  corrofion,  as  render  it  capable, 
when  charged  properly  with  any  coloured  fluid,  of  imparting  by 
compreffion  an  exafit  reprefentation  of  the  figure  or  defign  to  pa¬ 
per  or  parchment. 

Whether  we  confider  the  art  of  engraving,  with  regard  to  the 
utility  and  pleafure  it  affords,  or  the  difficulty  that  attends  its 
execution,  we  cannot  but  confel's,  that  on  every  account  it  de- 
ferves  a  diftinguifhed  rank  among  the  polite  arts.  It  is  by 
means  of  this  art  that  the  cabinets  of  the  curious  are  adorned 
with  the  portraits  of  the  greateft  men  of  all  ages  and  all  nations  ; 
that  their  memories,  their  moft  remarkable  and  moft  glorious 
adftions,  are  tranfmitted  to  the  lateft  pofterity.  It  is  by  this 
art  alfo,  that  the  paintings  of  the  greateft  matters  are  multiplied 
to  a  boundlefs  number ;  and  that  the  lovers  of  the  polite  arts, 
ditlufed  over  the  face  of  the  whole  earth,  are  enabled  to  enjoy 
thofe  beauties  from  which  their  dilfant  fituations  feemed  to  have 
for  ever  debarred  them ;  and  perfons  of  moderate  fortune  are 
hereby  enabled  to  become  poffelfed  of  all  the  fpirit,  and  all  tha 
poetry,  that  are  contained  in  thofe  miracles  of  art,  which  feemed 
to  have  been  rel’erved  for  the  temples  of  Italy,  or  the  cabinets  of 
princes.  When  we  refieft,  moreover,  that  the  engraver,  befide 
the  beauties  of  poetic  compofition,  and  the  artful  ordinance  of 
defign,  is  to  exprefs,  merely  by  the  means  of  light  and  Shade* 
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ail  the  various  tints  of  colours  and  clair  obfcure ;  to  give  a  re¬ 
lief  to  each  figure,  and  a  truth  to  each  objeft ;  that  he  is  now  to 
paint  a  fky  ferene  and  bright,  and  then  loaded  with  dark  clouds  3 
now  the  pure  tranquil  ftream,  and  then  the  foaming,  raging  fea  ; 
that  here  he  is  to  exprefs  the  character  of  the  man  .ftrongly 
marked  in  bis  countenance,  and  there  the  minutcft  ornament  of 
his  drefs  ;  in  a  word,  that  he  is  to  reprefen t  all  even  the  molt 
difficult  objedts  in  nature  5  we  cannot  fufficiently  admire  the 
valt  improvements  in  this  art,  and  that  degree  of  perfection  to 
which  it  is  at  this  day  arrived. 

Engraving  is  an  art,  for  the  greateft  part,  of  modern  inven¬ 
tion  3  having  its  rife  no  earlier  than  the  middle  of  the  15th  cen¬ 
tury.  The  ancients,  it  is  true,  pradtifed  engraving  on  precious 
Itones  and  cryftals  with  very  good  fuccefs  3  and  there  are  ftill 
many  of  their  works  remaining  equal  to  any  produdtion  of  the 
later  ages.  But  the  art  of  engraving  on  plates  and  blocks  of 
wood,  to  afford  prints  or  imprellions,  was  not  known  till  after 
-the  invention  of  painting  in  oil. 

The  different  modes  of  engraving  are  the  following:  1.  In 
ftrokes  cut  through  a  thin  wax,  laid  upon  the  copper,  with  a 
point,  and  thefe  ftrokes  bitten  or  corroded  into  the  copper  with 
aquafortis.  This  is  called  etching.  2.  In  ftrokes  with  the  gra¬ 
ver  alone,  unalfifted  by  aquafortis.  In  this  inftance,  the  delign 
is  traced  with  a  (harp  tool,  called  a  dry  point,  upon  the  plate  3 
and  the  ftrokes  are  cut  or  ploughed  upon  the  copper  with  an  in- 
ftrument  diftinguifhed  by  the  name  of  a  graver.  3.  In  ftrokes 
firft  etched  and  afterwards  finilhed  with  the  graver  :  by  this  ex¬ 
pedient  the  two  former  methods  are  united.  4.  In  dots  without 
ftrokes,  which  are  executed  with  the  point  upon  the  wax  or 
ground,  bitten  iri  with  the  aquafortis,  and  afterwards  harmonized 
with  the  graver,  by  the  means  of  which  inftrument  frnall  dots 
are  made  ;  or  with  the  graver  alone,  as  in  the  fiefh  and  finer 
parts,  unalfifted  with  the  point.  5.  In  dots  firft  etched  and  af¬ 
terwards  harmonized  with  the  dry  point,  performed  by  a  little 
hammer  called  opus  mallei,  or,  the  ‘work  of  the  hammer,  as  prac- 
tifed  by  Lutma  and  others.  6.  In  mezzotinto,  which  is  performed 
by  a  dark  barb  or  ground  being  railed  uniformly  upon  the  plate 
with  a  toothed  tool.  The  delign  being  traced  upon  the  plate, 
the  light  parts  are  fcraped  off  by  inftruments  for  that  purpofe, 
in  proportion  as  the  effedt  requires.  7.  In  aquatinta,  a  newly 
invented  method  of  engraving.  The  outline  is  firft  etched,  and 
afterwards  a  fort  of  wafh  is  laid  by  the  aquafortis  upon  the 
plate,  refembling  drawings  in  Indian  ink,  bifter,  &c.  8.  On 

wood,  performed  with  a  fingie  block,  on  which  the  defign  is 
traced  with  a  pen,  and  thofe  parts  which  fhould  be  white  care¬ 
fully  hollowed  out  3  and  this  block  is  afterwards  printed  by  the 
letter-prefs  printers,  in  the  fame  manner  as  they  print  a  book. 
9.  On  wood,  performed  with  two,  three,  or  more  blocks  5  the 
firft  having  the  outlines  cut  upon  it  3  the  lecond  is  referved  for 
the  darker  lhadows  3  and  the  third  for  the  (hadows  which  termi¬ 
nate  upon  the  lights  3  and  thefe  are  fubftituted  in  their  turn, 
each  print  receiving  an  imprelfion  from  every  block.  This 
mode  of  engraving  is  called  chiaro-fcuro,  and  was  defigned  ts  re- 
prefent  the  drawings  of  the  old  matters.  10.  On  wood  and  on 
copper  :  in  thefe  the  outline  is  engraved  in  a  bold  dark  fcyle  upon 
the  copper  ;  and  two  or  more  blocks  of  wood  are  fubftituted  to 
produce  the  darker  and  lighter  lhadows,  as  before. 

Of  all  thefe  modes  of  engraving,  the  moft  ancient  is  that  on 
wood  3  or,  to  fpealc  more  properly,  the  firft  imprellions  on  paper 
were  taken  from  carved  wooden  blocks.  For  this  invention  it  ap¬ 
pears  that  we  are  indebted  to  the  brief-malers  or  makers  of  play¬ 
ing-cards,  who  pradtifed  the  art  in  Germany  about  the  beginning 
of  the  15th  century.  From  the  fame  fource  may  perhaps  be 
traced  the  firft.  idea  of  moveable  types,  which  appeared  not  ma¬ 
ny  years  after  3  for  thefe  brief-malers  did  not  entirely  confine 
themfelves  to  the  printing  and  painting  of  cards, but  produced  alfo 
fubjedts  of  a  more  devout  nature  5  many  of  which,  taken  from  holy 
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writ,  are  ftill  preferved  in  different  libraries  in  Germany,  with 
the  explanatory  text  facing  the  figures  5  the  whole  engraved  in 
wood.  In  this  manner  they  even  formed  a  fpecies  of  books  3 
fuch  as,  Hijloria fanffi  Jobannis,  ejujque  Vifiones  Apocalyptic  re  3 
Hiftoria  Veteris*&  Novi  Tef  ament i,  known  by  the  name  of  the 
Poor  Maris  Bible.  Thefe  fhort  mementos  were  printed  only  on 
one  fide  ;  and  two  of  them  being  patted  together,  had  the  ap¬ 
pearance  of  a  fingie  leaf.  The  earlieft  date  on  any  of  thefe  wood¬ 
en  cuts  is  1423.  The  fubjedt  is  St.  Cbrifopbcr  carrying  the 
Infant  Jefus  over  the  Sea,  preferved  in  a  convent  at  Buxheim 
near  Menningen.  It  is  of  a  folio  fize,  illuminated  in  the  lams, 
manner  as  the  playing  cards  3  and  at  the  bottom  is  this  infcrip- 
tion,  Cbrifofcri  faciem  die  quacunque  tueris,  Ilia  nempe  die  morte 
mala  non  morieris.  Millcfmo  CCCC°  XX°  tcrtio. 

Upon  the  invention  of  moveable  types,  as  Strutt  informs  us 
in  his  Fliftory  of  Engraving,  that  branch  of  the  brief-malers  bu- 
finefs,  fo  far  as  it  regarded  the  making  of  books,  was  gradually 
difcontinued  ;  but  the  art  itfelf  of  engraving  on  wood  continued 
in  an  improving  ftate  ;  and  towards  the  end  of  the  15  th  and  be¬ 
ginning  of  the  16th  century,  it  became  cuftomary  for  alrnoft 
every  one  of  the  German  engravers  on  copper  to  engrave  on 
wood  alfo.  The  works  of  Albert  Durer  in  this  ftyle  of  engraving- 
are  juftly  held  in  the  higheft  efteem.  Italy,  France,  and  Hol¬ 
land,  have  produced  many  capital  artifts  of  this  kind  3  but  for 
boldnefs  and  lpirit,  we  muft  fee  the  prints  of  Chriltopher  Jegher, 
who  worked  under  the  diredtion  of  Rubens,  and  was  without 
doubt  aflifted  by  that  great  mafter. 

The  invention  of  that  fpecies  of  engraving  diftingufthed  by 
the  appellation  of  chiaro-fcuro,  feems  alfo  to  be  juftly  claimed 
by  the  Germans,  and  firft  pradtifed  by  Mair;  one  of  whole 
prints  of  this  kind  is  dated  1499.  Many  excellent  works  in 
chiaro-fcuro  have  been  produced  in  France  ;  and  in  Italy  it  was 
honoured  with  the  performances  of  Titian  and  Parmegiano  ; 
but  the  attempts  of  Jackfon,  Kirkall,  and  others  in  England, 
have  not  been  equally  luccefsful.  A  fet  of  excellent  prints  in 
this  way  have  lately  been  publifhed  by  J.  Skippe,  Efq.  a  con- 
noiffeur  and  man  of  tafte. 

In  Germany,  about  the  year  1450.  prints  from  engraved 
copper  firft  made  their  appearance.  The  earlieft  date  of  a  copper¬ 
plate  print  is  indeed  only  1461  3  but  however  faulty  this  print 
may  be  with  refpedt  to  the  drawing,  or  defedtive  in  point  of 
tafte,  the  mechanical  part  of  the  execution  of  it  has  by  no 
means  the  appearance  of  being  one  of  the  firft  productions  of 
the  graver.  We  have  alfo  feveral  other  engravings,  evidently 
the  work  of  the  fame  mafter  3  in  which  the  imprelfions  are  fo 
neatly  taken  from  the  plates,  and  the  engravings  fo  clearly 
printed  in  every  part,  that,  according  to  all  appearance,  they 
could  not  be  executed  in  a  much  better  manner  in  the  prefent  day, 
with  all  the  conveniences  which  the  copperplate  printers  now 
poffefs,  and  the  additional  knowledge  they  muft  neceffarily  have 
acquired  in  thecourfe  of  more  than  three  centuries.  Hence  we 
may  fairly  conclude,  that  if  they  were  not  the  firft  fpecimens  of 
the  engraver’s  workmanfhip,  they  were  much  lefs  the  firft  efforts 
of  the  copperplate-printer’s  ability.  It  is  likewife  to  be  ob- 
ferved,  that  Martin  Schoen,  who  is  faid,  with  great  appear¬ 
ance  of  truth,  to  have  worked  from  1460  to  i486,  was  appa¬ 
rently  thefcholar  of  Stoltzhirs  3  for  he  followed  his  ftyle  of  en¬ 
graving,  and  copied  from  him  a  fet  of  prints,  reprefenting  the 
paffion  of  our  Saviour.  Now,  allowing  Stoltzhirs  to  have  pre¬ 
ceded  his  difciple  only  ten  years,  this  carries  the  era  of  the  art 
back  to  1450,  as  was  faid  above.  There  is  no  ground  to  fup- 
pofe  that  it  was  known  to  the  Italians  till  at  lead  ten  years  af¬ 
terwards.  The  earlieft  prints  that  are  known  to  be  theirs  are  a 
fet  of  the  feven  planets,  and  an  almanack  by  way  of  frentif- 
piece  3  on  which  are  diredtions  for  finding  Eafter  from  the  year 
1465  to  1517  inclufive  :  and  we  may  be  well  affured,  that  the 
engravings  were  not  antedated,  for  the  almanack  of  courfe  be- 
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came  lefs  and  lefs  valuable  every  year.  In  all  probability, 
therefore,  thefe  prints  mud  have  been  executed  in  the  year 
1464,  which  is  only  four  years  later  than  the  Italians  themfelves 
lay  any  claim  to.  The  three  earlieft  Italian  engravers  are,  Fi- 
niguerra,  Boticelli,  and  Baldini.  If  we  are  to  refer  thefe  prints 
to  any  of  the  three,  we  fhall  naturally  conclude  them  to  be  the 
work  of  Finiguerra  or  Baldini;  for  they  are  not  equal  either  in 
drawing  or  compofition  to  thofe  afcribed  to  Boticelli,  which  we 
know  at  lehd  were  defigned  by  him ;  and  as  Baldini  is  ex- 
prefsly  faid  to  have  worked  from  the  defigns  of  Boticelli,  it  will 
appear  mod  probable  that  they  belong  to  Finiguerra. 

With  ref$e6t  to  the  invention  of  etching,  it  feems  to  be  not 
well  known  to  whom  it  is  to  be  afcribed.  One  of  the  mod  ear¬ 
ly  fpecimens  is  that  print  by  Albert  Durer,  known  by  the  name 
of  the  Cannon,  dated  1^18,  and  thought  by  fome,  with  little 
foundation,  to  have  been  worked  on  a  plate  of  iron.  Another 
etching  by  the  lame  artid  is  Moles  receiving  the  Tables  of  the 
Law,  dated  1524.  It  was  alfo  pra&ifed  in  Italy  loon  after 
this  by  Parmegiano,  in  whole  etchings  we  difcover  the  hand  of 
the  artid  working  out  a  fydem  as  it  were  from  his  own  imagi¬ 
nation,  and  driving  to  produce  the  forms  he  wanted  to  exprefs. 
We  lee  the  difficulty  he  laboured  under ;  and  cannot  doubt, 
from  the  examination  of  the  mechanical  part  of  the  execution 
of  his  works,  that  he  had  no  indruftion  ;  and  that  it  was  fome- 
thing  entirely  new  to  him.  If  the  dory  is  true,  that  he  kept  an 
engraver  by  profeflion  in  his  houfe,  the  novelty  of  the  art  is  ren¬ 
dered  fo  much  the  more  probable.  He  died  in  1540. 

As  to  that  fpecies  of  engraving  in  which  the  inodes  of  etch¬ 
ing  and  cutting  with  the  graver  are  united,  it  mud  have  been 
found  necedary  immediately  upon  the  invention  of  etching;  it 
was,  however,  fird  carried  to  perfeition  by  G.  Audran,  and  is 
now  alrnod  univerfally  p rail! fed,  whether  the  work  is  in  drokes 
or  in  dots. 

Engraving  in  dots,  the  prefent  falhionable  method,  is  a  very 
old  invention,  and  the  only  mode  difcovered  by  the  Italians. 
Agodinode  Mufis,  commonly  called  Augujline  of  Venice,  a  pu 
pil  of  Marc  Antonio,  ufed  it  in  feveral  of  his  earlied  works, 
but  confined  it  to  the  fiedi,  as  in  the  undated  print  of  An  Old 
Man  leated  upon  a  Bank,  with  a  cottage  in  the  back  ground. 
He  flourilhed  from  1509  to  1536.  We  alfo  find  it  in  a 
print  of  “  A  fingle  Figure  danding,  holding  a  Cup  and 
looking  upwards,”  by  Giulio  Campagnola,  who  engraved 
about  the  year  15 1 6.  The  back  ground  is  executed  with 
round  dots,  made  apparently  with  a  dry  point.  The  figure  is 
outlined  with  a  droke  deeply  engraved,  and  finifhed  with  dots, 
in  a  manner  greatly  refembling  thofe  prints  which  Demarteau 
engraved  at  Paris  in  imitation  of  red  chalk.  The  hair  and 
beard  are  expreded  by  drokes.  Stephen  de  Laulne,  a  native  of 
Germany,  followed  the  deps  of  Campagnola ;  and  many  of  his 
flight  works  are  executed  in  dots  only.  John  Boulanger,  a 
French  artid,  who  flouridied  in  the  middle  of  the  lad  century, 
and  his  contemporary  Nicholas  Van  Plattenberg,  improved 
greatly  on  this  method,  and  praidifed  it  with  much  fuccefs.  It 
is  only,  however,  of  late,  that  it  has  been  confidered  as  an  ob- 
je6t  worthy  of  general  imitation.  John  Lutma  executed  this 
kind  of  work  with  a  hammer  and  a  fmall  punch  or  chill'd. 

The  method  of  engraving  in  mezzotinto  was  invented  about 
the  middle  of  the  17th  century  ;  and  the  invention  has  gene¬ 
rally  been  attributed  to  Prince  Rupert,  though  it  has  alfo 
been  alferted  that  he  learnt  the  fecret  from  another.  See  Mez¬ 
zotinto. 

Engraving  in  aquatinta  is'  quite  a  recent  invention,  and 
feems  at  once  to  have  been  carried  to  perfe£tion  by  Sandby  and 
other  living  artids.  See  Acujatinta. 

Engraving  with  the  tool  was  the  kind  originally  pra&ifed, 
and-it  is  yet  retained  for  many  purpofes.  For  though  the  man- 
seuvre  of  etching  be  more  eafy,  and  other  advantages  attend 
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it ;  yet  where  great  regularity  and  exaftnefs  of  the  droke  or 
lines  are  required,  the  working  with  the  graver  is  much  more 
effectual :  on  which  account  it  is  more  fuitable  to  the  precifion 
necelfary  in  the  execution  of  portraits ;  as  there  every  thing 
the  mod  minute  mud  be  made  out  and  expreffed,  according  to 
the  original  fubjedt,  without  any  licenfe  to  the  fancy  of  the  de- 
figner  in  deviating  from  it,  or  varying  the  effedl  either  by  that 
maderly  negligence  and  fimplicity  in  fome  parts,  or  thofe  bold 
rallies  of  the  imagination  and  hand  in  others,  which  give  lpirit 
and  force  to  hidory  painting. 

The  principal  indruments  ufed  in  engraving  with  the  tool  are, 
gravers,  ferapers,  a  burnifher,  an  oil- done,  and  a  cufhion  for 
bearing  the  plates. 

Gravers  are  made  in  feveral  forms  with  refpebt  to  the  points, 
fome  being  fquare,  others  lozenge  ;  the  fquare  graver  for  cut¬ 
ting  broad  and  deep,  and  the  lozenge  for  more  delicate  and  fine 
drokes  and  hatches.  La  Bode  recommends,  as  the  mod  gene¬ 
rally  ufeful,  fuch  as  are  of  a  form  betwixt  the  fquare  and  lo¬ 
zenge  :  and  he  advifes,  that  they  fhould  be  of  a  good  length ; 
fmall  towards  the  point,  but  dronger  upwards,  that  they  may 
have  dretigth  enough  to  bear  any  drefs  there  may  be  occafion 
to  lay  upon  them  :  for  if  they  be  too  fmall  and  mounted  high, 
they  will  bend  ;  which  frequently  caufes  their  breaking,  efpe- 
cially  if  they  be  not  employed  for  very  fmall  fubjects. 

The  burnidier  is  ufed  to  affid  in  the  engraving  on  tome  occa- 
fions,  as  well  as  to  polith  the  plates.  It  is  feven  inches  in  length, 
and  made  of  fine  deel  well  polifhed.  The  burnidier  is  formed 
at  one  end,  and  a  feraper  on  the  other,  each  about  an  inch  and 
a  half  long  from  the  point :  betwixt  them,  about  four  inches  of 
the  indrument  is  made  round,  and  ferves  as  a  handle ;  and  is 
thicker  in  the  middle  than  at  the  necks  where  the  burnifher 
and  feraper  begin,  which  necks  are  only  one  quarter  of  an  inch 
in  diameter.  The  principal  application  of  it  in  engraving, 
befides  its  ufe  in  polidiing  the  plates,  is  to  take  out  any  lcratches 
or  accidental  defacings  that  may  happen  to  the  plates  during 
dhe  engraving  ;  or  to  leden  the  effect  of  any  parts  that  may  be 
too  drongly  marked  in  the  work,  and  require  to  be  taken  down. 

A  cudiion,  as  it  is  called,  is  likewife  generally  ufed  for  fup- 
porting  the  plate  in  fuch  a  manner,  that  it  may  be  turned  every 
way  with  eafe.  It  is  a  bag  of  leather  filled  with  fand,  which 
diould  be  of  the  fize  that  will  bed  fuit  the  plates  it  is  intended  to 
bear.  They  are  round,  and  about  nine  inches  over,  and  three 
inches  in  thicknefs. 

The  cudiion,  made  as  above  directed,  being  laid  on  the  table, 
the  plate  mud  be  put  upon  it ;  and  the  graver  being  held  in  the 
hand  in  a  proper  manner,  the  point  mud  be  applied  to  the  plate, 
and  moved  in  the  proper  direftion  for  producing  the  figures  of  the 
lines  intended,  obferving,  in  forming  draight  lines,  to  hold  the 
plate  deady  on  the  cudiion  ;  and  where  they  are  to  be  finer,  to 
prefs  more  lightly,  ufing  greater  force  where  they  are  to  be 
broader  and  deeper.  In  making  circular  or  other  curve  lines, 
hold  your  hand  and  graver  Readily ;  and  as  you  work,  turn 
your  plate  upon  the  cufhion  againR  your  graver,  otherwife  it 
will  be  impoffible  for  you  to  make  any  circular  or  curved  line 
with  that  neatnefs  and  command  of  hand  you  by  this  means 
may.  After  part  of  the  work  is  engraved,  it  is  necedary  to 
ferape  it  with  the  feraper  or  graver,  paded  in  the  mod  level  di- 
reftion  over  the  plate  to  take  off  the  rough nefs  formed  by  the 
cutting  of  the  graver ;  but  great  care  mud  be  taken  not  to  in¬ 
cline  the  edge  of  the  feraper  or  tool  ufed,  in  fuch  a  manner  that 
may  take  the  lead  hold  of  .the  copper,  as  it  would  otherwife 
produce  falfe  drokes  or  fcratches  in  the  engraving :  and  that 
the  engraved  work  may  be  rendered  more  vifible,  it  may  after¬ 
wards  be  rubbed  over  with  a  roll  of  felt  dipped  in  oil.  In  ufing 
the  graver,  it  is  necedary  to  carry  it  as  level  as  poffible  with  the 
furface  of  the  plate ;  for  otherwife,  rf  the  fingers  Hip  betwixt 
them,  the  line  that  will  be  produced,  whether  curve  or  draight, 
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will  become  deeper  and  deeper  in  the  progrefs  of  its  formation; 
which  entirely  prevents  ftrokes  being  made  at  one  cut,  that  will 
be  fine  at  their  extremities,  and  larger  in  the  middle  ;  andocca- 
fions  the  necellity  of  retouching  to  bring  them  to  that  ftate.  For 
this  reafon,  it  is  very  riecefiary  for  thole  who  would, learn  to  en¬ 
grave  in  perfection,  to  endeavour,  by  frequent  trials,  to  acquire 
the  habit  of  making  fuch  ftrokes  both  ftraight  and  curving,  by 
lightening  or  finking  the  graver  with  the  hand,  according  to 
the  occafton.  If,  after  finifhing  the  defign,  any  fcratches  ap¬ 
pear,  or  any  part  of  the  engraving  be  falfely  executed,  fuch 
fcratches,  or  faulty  parts,  mud  be  taken  out  by  the  bur- 
niflier,  and  further  polifhed,  if  neceflary,  by  the  above  men¬ 
tioned  roll. 

The  plate  being  thus  engraved,  it  is  proper  to  round  off  the 
edges,  by  ufing  firft  a  rough  file,  and  afterwards  a  fmoother ; 
and  to  blunt  the  corners  a  little  by  the  fame  means :  after 
which,  the  burnifher  fhould  be  paffed  over  the  edges  to  give  it  a 
farther  polifh. 

The  dry  point,  or  needle,  which  has  been  of  late  much  ufed 
in  engraving,  is  a  tool  like  an  etching  point,  which  being 
drawn  hard  on  the  copper,  cuts  a  ftroke,  and  raifes  a  burr;  the 
burr  is  fcraped  oft,  and  there  remains  a  ftroke  more  foft  and  de¬ 
licate  than  can  be  produced  in  any  other  way. 

In  the  conduCt  of  the  graver  and  dry  point  confifts  all  the 
art ;  for  which  there  are  no  rules  to  be  given  ;  all  depending  on 
the  habitude,  dilpofition,  and  genius,  of  the  artift.  However, 
beftcles  the  explanations  already  given,  fome  general  obferva- 
tions  and  directions  may  not  be  improper.  As  the  principles 
of  engraving  arc  the  lame  with  thofe  of  painting,  a  perfon 
cannot  expeCt  to  attain  any  conftderable  degree  of  perfection  in 
this  art  who  is  not  a  good  mafter  of  defign  ;  and  therefore  he 
ought  to  be  well  acquainted  both  with  perfpeftive  and  architec¬ 
ture  :  for  the  former,  by  the  proper  gradations  of  ftrong  and 
faint  colours,  will  enable  him  to  throw  backwards  the  figures 
and  other  objefts  of  the  picture  or  defign  which  he  propofes  to 
imitate ;  and  the  latter  will  teach  him  to  preferve  the  due  pro¬ 
portion  of  its  feveral  orders,  which  the  painter  often  entrufts  to 
the  dilcretion  of  the  engraver.  In  order  to  preferve  equality  and 
union  in  his  works,  the  engraver  fhould  always  fketch  out  the 
principal  objeftsof  his  piece  before  he  undertakes  to  finifh  them. 
In  working,  the  ftrokes  of  the  graver  fhould  never  be  crofted  too 
much  in  a  lozenge  manner,  particularly  in  the  reprefentation  of 
flefh,  becaufe  fharp  angles  produce  the  unpleafing  effeCt  of  lat¬ 
tice-work,  and  take  from  the  eye  the  repofe  which  is  agreeable 
to  it  in  all  kinds  of  pifturefque  defigns  :  we  fhould  except  the 
cafe  of  fclouds,  tempefts,  waves  of  the  fea,  the  {kins  of  hairy 
animals,  or  the  leaves  of  trees,  where  this  method  of  crofting 
may  be  admitted.  But  in  avoiding  the  lozenge,  it  is  not  proper 
to  get  entirely  into  the  fquare,  which  would  give  too  much  of 
the  hardnefs  of  ftone.  In  conducing  the  ftrokes,  the  aftion  of 
the  figures,  and  of  all  their  parts,  fhould  be  confidered ;  and  it 
fhould  be  obferved  how  they  advance  towards,  or  recede  from 
the  eye  ;  and  the  graver  fhould  be  guided  according  to  the  ri- 
ftngs  or  cavities  of  the  mufcles  or  folds,  making  the  ftrokes 
wider  and  fainter  in  the  light,  and  clofer  and  firmer  in  the 
{hades.  Thus  the  figures  will  not  appear  jagged  ;  and  the 
hand  fhould  be  lightened  in  fuch  a  manner,  that  the  outlines 
may  be  formed  and  terminated  without  being  cut  too  hard  ; 
however,  though  the  ftrokes  break  off  where  the  mufcle  begins, 
yet  they  ought  always  to  have  a  certain  connexion  with  each 
other,  lo  that  the  firft;  ftroke  may  often  ferve  by  its  return  to 
make  the  fecond,  which  wil!  fhe  v  the  freedom  of  the  engraver. 

In  engraving  the  flefh,  the  effeft  may  be  produced  in  the 
lighter  parts  and  middle  tints  by  long  pecks  of  the  graver,  rather 
than  by  light  lines;  or  by  round  dots;  or  by  dots  a  little 
lengthened  by  the  graver ;  or,  belt  of  all,  by  a  judicious  mixture 
of  thefe  together. 


In  engraving  the  hair  and  the  beard,  the  engraver  fhould  be¬ 
gin  his  work  by  laying  the  principal  grounds,  and  (lietching 
the  chief  fhades  in  a  carelels  manner,  or  with  a  few  ftrokes  ; 
and  he  may  finifh  it  at  leifure  with  finer  and  thinner  ftrokes  to 
the  extremities.  When  architecture  or  fculpture  is  to  be 
reprefented,  except  it  be  old  and  ruinous  buildings,  the  work 
ought  not  to  be  made  very  black  ;  becaufe,  as  edifices  are  com¬ 
monly  conftrucfted  either  of  ftone  or  white  marble,  the  colour, 
being  reflected  on  all  tides,  does  not  produce  dark  or  brown 
fhades  as  in  other  fubftances.  White  points  muft  not  be  put  in 
the  pupils  of  the  eyes  of  figures,  as  in  engravings  after  paint¬ 
ings  ;  nor  muft  the  hair  or  beard  be  reprefented  as  in  nature, 
which  makes  the  locks  appear  flowing  in  the  air;  becaufe  in 
fculpture  there  can  be  no  fuch  appearances. 

In  engraving  cloths  of  different  kinds,  linen  fhould  be  done 
with  finer  and  clofer  lines  than  other  forts,  and  be  executed 
with  fingle  ftrokes.  Woollen  cloth  lhould  be  engraved  wide,  in 
proportion  to  the  coarfenefs  or  finenefs  of  the  fluff',  and  with 
only  two  ftrokes  ;  and  when  the  ftrokes  are  crofted,  the  fecond 
fhould  be  fmaller  than  the  firft,  and  the  third  than  the  fecond. 
Shining  fluffs,  which  are  generally  of  filk  or  fattin,  and  which 
produce  flat  and  broken  folds,  fhould  be  engraved  more  hard 
and  more  ftraight  than  others,  with  one  or  two  ftrokes,  as 
their  colours  are  bright  or  brown  ;  and  between  the  firft  ftrokes 
other  fmaller  muft  be  joined,  which  is  called  interlining.  Vel¬ 
vet  and  plufh  are  expreffed  in  the  lame  manner,  and  fhould  al¬ 
ways  be  interlined.  Metals,  as  armour,  &c.  are  alfo  repre¬ 
fented  by  interlining,  or  by  clear  fingle  ftrokes.  In  architec¬ 
ture,  the  ftrokes  which  form  the  rounding  object  fhould  tend  to 
the  point  of  fight ;  and  when  whole  columns  occur,  it  is  proper 
to  produce  the  effefil  as  much  as  poflible  by  perpendicular 
ftrokes.  If  a  grofs  ftroke  is  put,  it  fhould  be  at  right  angles, 
and  wider  and  thinner  than  the  firft  ftroke.  In  engraving 
mountains,  the  ftrokes  ought  to  be  frequently  difcontinued  and 
broken,  for  fharp  and  craggy  objects  ;  and  they  fhould  be 
ftraight,  iri  the  lozenge  manner,  and  accompanied  with  long 
points  or  dots  ;  and  rocks  fhould  be  reprefented  by  crofs  ftrokes 
more  fquare  and  even.  Obje6ts  that  are  diftant  towards  the 
horizon  fhould  be  kept  very  tender,  and  flightly  charged  with 
black.  Waters  that  are  calm  and  ftill  are  belt  reprefented  by 
ftrokes  that  are  ftraight,  and  parallel  to  the  horizon,  interlined 
with  thofe  that  are  finer';  omitting  fuch  places  as,  in  confe- 
quence  of  gleams  of  light,  exhibit  the  fhining  appearance  of 
water ;  and  the  form  of  objects  reflected  from  the  water,  at  a 
fmall  diftance  upon  it,  or  on  the  banks  of  the  water,  are  ex¬ 
preffed  by  the  fame  ftrokes,  retouched  more  ftrongly  or  faintly 
as  occafton  may  require,  and  even  by  fome  that  are  perpendicu¬ 
lar.  For  agitated  waters,  as  the  waves  of  the  fea,  the  firft 
ftrokes  fhould  follow  the  figure  of  the  waves,  and  may  be  in¬ 
terlined,  and  the  crofs  ftrokes  ought  to  be  very  lozenge.  In 
cafcades,  the  ftrokes  fhould  follow  the  fall,  and  be  interlined.  In 
engraving  clouds,  the  graver  fhould  fport  when  they  appear 
thick  and  agitated,  in  turning  every  way  according,  to  their 
form 'and  their  agitation.  If  the  clouds  are  dark,  lo  that  two 
ftrokes  are  neceffiry,  they  fhould  be  crofted  more  lozenge  than 
the  figures,  and  the  fecond  ftrokes  fhould  be  rather  wider  than 
the  firft.  The  flat  clouds,  that  are  loft  inlenfibly  in  the  clear 
(Ivy,  fhould  be  made  by  ftrokes  parallel  to  the  horizon,  and  a 
little  waving  ;  if  fecond  ftrokes  are  required,  they  fhould  be 
more  or  lefs  lozenge  ;  and  when  they  are  brought  to  the  extre¬ 
mity,  the  hand  fhould  be  fo  lightened,  that  they  may  form  no 
outline.  The  flat  and  clear  fky  is  reprefented  by  parallel  and 
ftraight  ftrokes,  without  the  lead  turning.  In  landfcapes,  the 
trees,  rocks,  earth,  and  herbage,  fhould  be  etche.d  as  much 
as  poflible ;  nothing  fhould  be  left  for  the  graver  but  per¬ 
fecting,  foftening,  and  ftrengthening.  The  dry  point  pro¬ 
duces  an  effect  more  delicate  than  the  graver  can,  and  may  be 
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ufed  to  great  advantage  in  linen,  tides,  diftances,  ice,  and  often 
in  water,  efpecially  in  fmall  engravings.  In  moil  things  it  is 
proper  to  etch  the  fh a cknvs,  only  leaving  the  lighter  tints  for  the 
dry  point,  graver,  &c. 

To  imitate  chalk-drawings,  a  mixture  of  varied  and  irregular 
dots  are  ufed,  made  more  or  lefs  foft,  fo  as  to  refemble  the 
grain  produced  by  the  chalks  on  paper.  Every  ftroke  of  the 
chalks  on  paper  may  be  confidered  as  an  infinite  number -of  ad¬ 
joining  points,  which  are  the  fmall  eminences  of  the  grain  of 
the  paper  touched  by  the  chalk  in  palling  over  it.  When  the 
copper-plate  has  been  polifhed  and  varnifhed,  or  properly  pre¬ 
pared,  as  in  the  common  method  of  engraving,  the  drawing  to 
be  imitated  may  be  counterproved  on  the  varnifh  of  the  plate. 
If  this  cannot  be  conveniently  done,  black  lead  pencil,  or  red 
chalk,  muft  be  applied  to  varnifhed  or  oiled  paper ;  and  by 
means  of  this  chalk  or  pencil,  all  the  traces  of  the  original  will 
be  tranfmitted  to  the  varnifh.  The  outlines  of  the  object  muft 
be  formed  in  the  etching  by  points,  whole  magnitude  and  dif- 
tanc.e  muft  be  determined  by  the  quality  of  the  ftrokes  in  the 
original  drawing.  The  artift  may  be  provided  with  pointed  in- 
ftruments  or  needles  of  various  fizes  with  fingle  or  double 
points.  In  forming  the  light  and  (hade,  he  fhould  diftinguifh 
belween  thofe  hatches  which  ferve  to  exprefs  the  perfpedtive  of 
the  object  and  thofe  which  form  the  ground  of  it.  The  princi¬ 
pal  hatches  fhould  be  more  ftrongly  marked  ;  the  middle  tints. 
If  etched,  fhould  be  njarke<J  lightly,  or  they  may  be  left  till  the 
varnifh  is  taken  off,  and  be  perfected  with  a  greater  degree  of 
foftnefs,  by  needles  or  the  point  of  the  graver,  as  the  original 
may  require.  There  is  .nothing  peculiar  in  the  method  of  ap¬ 
plying  the  aquafortis  in  this  kind  of  engraving ;  but  it  may  be 
obferved,  that  it  fhould  not  be  left  fo  long  as  to  corrode  the 
lighter  parts  too  much  :  if  the  light  parts  are  fufficientlv  cor¬ 
roded,  they  may  be  flopped  out  with  turpentine  varnifh  and 
lamp-black  mixed  together,  and  the  aquafortis  may  be  applied 
again  to  the  ftronger  parts  ;  for  it  will  be  no  detriment  to  them, 
if  the  points  which  compofe  the  fliade  burft  into  one  another, 
provided  the  extreme  be  avoided.  When  the  work  of  the  aqua¬ 
fortis  is  finifhed,  and  the  varnifh  taken  off  the  copper,  it  will  be 
neceffary  in  the  fofteft  parts,  fuch  as  the  flefli,  &c.  to  interftipple 
with  proper  points  ;  as  an  effedt  will  be  thus  produced  more  de¬ 
licate  than  it  is  poffible  to  attain  with  the  aquafortis  only  5  and 
the  ftrongeft  fhades  will  require  additional  ftrength  to  be  given 
them  with  fmall  ftrokes  of  the  graver.  Drawings  made  with 
chalks  of  different  colours  may  be  imitated  in  this  manner,  if 
a  plate  be  provided  for  every  colour.  This  method  of  engraving 
Is  intended  to  form  a  kind  of  deception,  fo  that  the  connoifl'eur 
may  not  be  able,  on  the  firft  infpedtion,  to  diftinguifh  between 
the  orignal  drawing  and  the  engraving  made  in  imitation  of  it ; 
and  it  is  extremely  ufeful,  as  it  ferves  to  multiply  copies  of 
drawings  left  by  thofe  matters  who  excelled  in  the  ufe  of  chalks, 
and  thus  to  form  and  improve  young  artifts,  who  could  not  have 
accefs  to  the  originals  in  the  practice  of  drawing. 

Engraving  upon  Glafs,  or,  more  properly,  Etching  on 
glafs,  is  performed  exadtly  by  the  fame  procefs  as  in  etching  on 
■copper,  only  employing  the  jluoric  inltead  of  the  nitrous  acid. 
See  Chemistry,  page  425. 

Engraving  on  Precious  Stones,  is  the  reprefenting  of  fi¬ 
gures,  or  devices,  in  relievo  or  indented,  on  divers  kinds  of 
hard  polifhed  ftones.  The  art  of  engraving  on  precious  ftones 
is  one  of  thofe  wherein  the  ancients  excelled;  there  being  divers 
antique  agates,  carnelians,  and  onyxes,  which  furpafs  any  thing 
of  that  kind  the  moderns  have  produced.  Pyrgoteles  among 
the  Greeks,  and  Diofcorides  under  the  firft  emperors  of  Rome, 
are  the  mod  eminent  engravers  we  read  of :  the  former  was  fo 
e (teemed  by  Alexander,  that  he  forbad  any  body  elfe  to  engrave 
his  head ;  and  Auguftus’s  head,  engraven  by  the  latter,  was 
Vox.  III. 


deemed  fo  beautiful,  that  the  fucceeding  emperors  chofe  it  for 
their  feal. 

All  the  polite  arts  having  been  buried  under  the  ruins  of  the 
Roman  empire,  the  art  of  engraving  on  ftones  met  with  the 
fame  fate.  It  was  retrieved  in  Italy  at  the  beginning  of  the 
15th  century,  when  one  John  of  Florence,  and  after  him  Do¬ 
minic  of  Milan,  performed  works  of  this  kind  no  way  to  be  de- 
fpifed.  From  that  time,  fuch  fculptures  became  common 
enough  in  Europe,  and  particularly  in  Germany,  whence  great 
numbers  were  fent  into  other  countries  :  but  they  came  fhort  of 
the  beauty  of  thofe  of  the  ancients,  efpecially  thofe  on  precious 
ftones ;  for,  as  to  thofe  on  cryftal,  the  Germans,  and,  after  their 
example,  the  French,  &c.  have  fucceeded  very  well. 

In  this  branch  of  engraving,  they  make  ufe  either  of  the  dia¬ 
mond  or  of  emery.  The  diamond,  which  is  the  hardeft  of  all 
ftones,  is  only  cut  by  itfelf,  or  with  its  own  matter.  The  firft 
thing  to  be  done  in  this  branch  of  engraving  is,  to  cement  two 
rough  diamonds  to  the  ends  of  two  flicks  big  enough  to  hold 
them  fteady  in  the  hand,  and  to  rub  or  grind  them  again!!  each 
other  till  they  be  brought  to  the  form  defired.  The  dull  or 
powder  that  is  rubbed  off  ferves  afterwards  to  polifti  them, 
which  is  performed  with  a  kind  of  mill  that  turns  a  wheel  of 
foft  iron.  The  diamond  is  fixed  in  a  brafs  di(h  ;  and,  thus  ap¬ 
plied  to  the  wheel,  is  covered  with  diamond  duft,  mixed  up 
with  oil  of  olives;  and  when  the  diamond  is  to  be  cut  facet- 
wife,  they  apply  firft  one  face,  then  another,  to  the  wheel.  Ru¬ 
bies,  fapphires,  and  topazes,  are  cut  and  formed  the  fame  way 
on  a  copper  wheel,  and  polilhed  with  tripoli  diluted  in  water. 
As  to  agates,  amethyfts,  emeralds,  hyacinths,  granites,  rubies, 
and  others  of  the  fofter  ftones,  they  are  cut  on  a  leaden  wheel 
moiftened  with  emery  and  water,  and  polilhed  with  tripoli  on  a. 
pewter  wheel.  Lapis-lazuli,  opal,  &c.  are  polilhed  on  a  wooden 
wheel.  To  fafliion  and  engrave  vafes  of  agate,  cryftal,  lapis- 
lazuli,  or  the  like,  they  make  ufe  of  a  kind  of  lathe,  like  that 
ufed  by  pewterers,  to  hold  the  veffels,  which  are  to  be  wrought 
with  proper  tools.  The  engraver’s  lathe  generally  holds  the 
tools,  which  are  turned  by  a  wheel ;  and  the  veffel  is  held  to 
them  to  be  cut  and  engraved,  either  in  relievo  or  otherwife;  the 
tools  being  moiftened  from  time  to  time  with  diamond  duft  and 
oil,  or  at  leaft  emery  and  water.  To  engrave  figures  or  device* 
on  any  of  thefe  ftones,  when  polilhed,  fuch  as  medals,  feals,  &c. 
they  ufe  a  little  iron  wheel,  the  ends  of  whofe  axis  are  received 
within  two  pieces  of  iron,  placed  upright,  as  in  the  turner’s 
lathe  ;  and  to  be  brought  clofer,  or  let  further  apart,  at  plea- 
fure  ;  at  one  end  of  the  axis  are  fitted  the  proper  tools,  being 
kept  tight  by  a  ferew.  Laftly,  The  wheel  is  turned  by  the  foot, 
and  the  (tone  applied  by  the  hand  to  the  tool,  and  is  drifted  and 
conducted  as  occafion  requires. 

The  tools  are  generally  of  iron,  and  fometimes  of  brafs  j 
their  form  is  various,  but  it  generally  bears  fome  relemblance  to 
chifels,  gouges,  Sc c.  Some  have  fmall  round  heads,  like  but¬ 
tons,  others  like  ferrels,  to  take  the  pieces  out,  and  others  fiat. 
See.  When  the  ftone  has  been  engraven,  it  is  polilhed  on 
wheels  of  hair-brulhes  and  tripoli. 

Engraving  on  Steel  is  chiefly  employed  in  cutting  leals, 
punches,  matrices,  and  dies,  proper  for  ftriking  coins,  medals, 
and  counters.  The  method  of  engraving  with  the  inftruments, 
&c.  is  the'  fame  for  coins  as  for  medals  and  counters  :  all  the 
difference  confifts  in  their  greater  or  lefs  relievo ;  the  relievo  of 
coins  being  much  lefs  confiderable  than  that  of  medals,  and  that 
of  counters  ftill  lefs  than  that  of  coins.  Engravers  in  fteel 
commonly  begin  with  punches,  which  are  in  relievo,  and  ferve 
for  making  the  creux  or  cavities  of  the  matrices  and  dies  : 
though  fometimes  they  begin  with  the  creux  or  hollownefs ;  but 
then  it  is  only  when  the  intended  work  is  to  be  cut  very  (hal¬ 
low.  The  firft  thing  done,  is  that  of  deflgning  the  figures  : 
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the  next  is  the  moulding  them  in  wax,  of  the  fize  and  depth 
they  are  to  lie,  and  from  this  wax  the  punch  is  engraven.  When 
the  punch  is  finifhed,  they  give  it  a  very  high  temper,  that  it 
may  the  better  bear  the  blows  of  the  hammer  with  which  it  is 
(truck  to  give  the  impreflion  to  the  matrice.  The  fteel  is  made 
hot  to  foften  it,  that  it  may  the  more  readily  take'the  impreflion 
of  the  punch ;  and  after  itriking  the  punch  on  it  in  this  ftate, 
they  proceed  to  touch  up  or  finifh  the  ftrokes  and  lines,  where  by 
reafon  of  their  finenefs  or  the  too  great  relievo  they  are  any 
thing  defeftive,  with  fteel  gravers  of  different  kinds,  chifels, 
flatters,  &c.  being  the  principal  inftruments  ufed  in  graving  on 
fteel.  The  figure  being  thus  finifhed,  they  proceed  to  engrave 
the  reft  of  the  medal,  as  the  mouldings  of  the  border,  the  en¬ 
grailed  ring,  letters,  &c.  with  little  fteel  punches,  well  tem¬ 
pered,  and  very  {harp. 

ENGUICHfi,  in  heraldry,  is  faid  of  the  great  mouth  of  a 
hunting  horn,  when  its  rim  is  of  a  different  colour  from  that 
of  the  horn  itfelf. 

ENHARMONIC,  in  mufic,  The  Greeks  had  three  diffe¬ 
rent  fpecies  of  mufic  3  the  diatonic,  the  chromatic,  and  the  en¬ 
harmonic.  This  laft  was  efteemed  by  much  the  moll:  agreeable 
and  powerful  of  the  three  ;  but  the  difficulty  of  its  execution 
rendered  its  duration  fhort,  and  latter  artifts  were  upbraided  for 
having  facrificed  it  to  their  indolence.  It  proceeded  upon  lefter 
intervals  than  either  the  diatonic  or  chromatic  3  and  as  the 
chromatic  femitone  is  ftill  lefs  than  the  diatonic,  the  enharmonic 
intervals  mull  have  confifted  of  that  femitone  divided  into  parts 
more  minute.  In  Rouifeau’s  Mufical  Dictionary  (at  the  word 
Enbarmonique),  the  reader  may  fee  how  that  interval  was  found 
in  the  tetrachords  of  the  ancients.  It  is  by  no  means  eafy  for 
modern  ears,  inured  to  intervals  fo  widely  different,  to  imagine 
how  a  piece  of  mufic,  whofe  tranfitions  were  formed  either 
chiefly  or  folely  upon  fuch  minute  divifions,  could  have  fuch 
wonderful  effects  3  yet  the  melody  of  fpeech,  which  rifes  or  falls 
by  intervals  ftill  more  minute  than  the  enharmonic,  when  pro¬ 
perly  modulated  and  applied  with  tafte,  has  an  aftonifhing 
power  over  the  foul .  As  to  the  modern  enharmonic  fyftem,  we 
may  likewife  refer  the  reader  to  the  fame  work  for  an  account 
©f  its  nature  and  ufe 3  though  he  will  find  it  accurately  and 
elearly  explained  by  D’Alembert. 

ENHYDRUS,  in  natural  hiftory,  a  genus  of  fiderochita  or 
iruftated  ferruginous  bodies,  formed  in  large  and  in  great  part 
empty  cafes,  inclofing  a  lm all  quantity  of  an  aqueous  fluid. 
Of  this  genus  there  are  only  two  fpecies  :  i .  The  thick-fhelled 
tnhydrus,  with  black,  reddifh-brown,  and  yellow  crufts,  a. 
The  thinner-fhelled  kind,  with  yellowifh-brown  and  purple 
crufts  5  neither  of  which  ferments  with  aquafortis  or  gives  fire 
with  fteel. 

ENIGMA.  See  ./Enigma. 

ENIXUM,  among  chemifts,  a  kind  of  natural  fait,  generated 
<ef  an  acid  and  an  alkali.  The  fal  enixum  of  Paracelfus  is  the 
caput  mortuum  of  lpirits  of  nitre  with  oil  of  vitriol,  or  what  re¬ 
mains  in  the  retort  after  the  diftillation  of  this  fpirit  3  being  of  a 
white  colour,  and  pleafing  acid  tafte. 

ENMANCHE,  in  heraldry,  is  when  lines  are  drawn  from 
the  centre  of  the  upper  edge  of  the  chief  to  the  fides,  to  about 
half  the  breadth  of  the  chief  5  fignifying  fleeved,  or  refembling 
afleeve,  from  the  French  manche. 

ENNEAGON,  in  geometry,  a  polygon  with  nine  fides.  See 
Polygon. 

ENNEAHEDRIA,  in  natural  hiftory,  a  genus  of  columnar, 
cryftalliform,  and  double-pointed  fpars,  compofed  of  a  trigonal 
column,  terminated  at  each  end  by  a  trigonal  pyramid.  Of 
this  genus-  there  are  feveral  fpecies,  diftinguifhed  by  the  length 
©r  (hortnefs  of  the  column  and  pyramids,  none  of  which  give 
fire  with  ft«el,  but  all  of  them  ferraeat  with  aquafortis.  See  Spas. 


ENNEANDRIA,  in  botany,  from  tm»  nine,  and  twf  % 
man  or  bujb.ind ,  the  name  of  the  ninth  clal’s  in  Linnaeus’s 
fexual  fyftem,  confiding  of  plants -which  have  herma¬ 
phrodite  llowers  with  nine  ftamina  or  male  organs.  See  Bo¬ 
tany,  p.  40. 

ENNIUS  (Quintus),  an  ancient  Latin  poet,  born  at  Rudiip 
a  town  in  Calabria.  He  came  firft  to  Rome  when  M.  Porcius 
Cato  was  queftor,  whom  he  had  inftruCted  in  the  Greek  lan¬ 
guage  in  Sardinia  ;  and  by  his  genius  and  behaviour  he  gained 
theefteern  of  the  moft  eminent  perfons  in  the  city.  According 
to  Horace,  Ennius  never  applied  himfelf  to  writing  till  he  had' 
drunk  freely  of  wine.  Hence  he  contracted  the  gout,  of  which 
he  died  nine  years  B.  C.  He  was  interred  in  Scipio’s  fepulchre 3 
who  had  a  great  efteem  and  friendfliip  for  him,  and  caufed  a 
ftatue  to  be  erected  to  him  upon  his  monument.  He  endea¬ 
voured  to  introduce  the  treafures  of  the  Greek  tongue  among 
the  Latins,  and  was  the  firft  among  the  Romans  who  made  ufe 
of  heroic  verfes.  He  wrote  the  Annals  of  R  me  3  he  tranflated 
feveral  tragedies  from  the  Greek,  and  wrote  others,  befide  feveral 
comedies.  We  have  only  fome  fragments  of  his  works,  which 
were  firft  collected  by  the  two  Stephens,  and  afterwards  pub- 
lifhed  at  Naples,  with  a  learned  commentary,  by  Jerom  Co- 
lumna,  in  quarto,  1590  5  and  reprinted  at  Amfterdam  in  1 707, 
in  quarto,  with  additions  by  Heflelius. 

ENORMOUS,  fomething  excelfive  or  monftrous,  efpecially 
in  bulk.  The  word  is  formed  of  the  privative  e,  and  nonnat 
“  rule  3"  q.  d._  “  void  of,  or  contrary  to,  rule  or  meafure 
contra  normam.  In  the  corrupt  ages  of  Latinity,  they  ufed 
innormis,  and  inermis. 

In  the  French  jurifprudence,  hejio  enormis,  “  enormous 
damage,”  is  that  which  exceeds  half  the  value  of  the  thing 
fold. 

ENS,  among  metaphyficians,  denotes  entity,  being,  or  ex¬ 
igence  :  this  the  fchools  call  ens  reale,  and  ens  pojitivum  3  to 
diftinguifh  it  from  their  ens  rationis ,  which  is  only  an  imaginary 
thing,  or  exifts  but  in  the  imagination. 

Ens,  among  chemifts,  imports  the  power,  virtue,  and  effi¬ 
cacy,  which  certain  fubftances  exert  upon  our  bodies. 

Ens,  in  geography,  a  city  of  Germany,  fituated  at  the  con¬ 
fluence  of  the  Danube  and  the  river  Ens,  about  So  miles  fouth 
of  Vienna.  E.  Ion.  14.  20.  N.  lat.  48.  16. 

ENSATH5,  in  botany,  from  enfis,  “  a  fword,u  the  name  of 
the  fixth  order  in  Linnaeus’s  natural  method,  confifting  of  plants 
with  fword-fhaped  leaves.  It  contains  the  following  genera,  viz. 
Antholyza,  Callifia,  Commelina,  Crocus,  Eriocaulon,  Fen-aria, 
Gladiolus,  Iris,  Ixia,  Moraea,  Pontaederia,  Sifyrinchium, ,  Tra- 
defcantia,  Wachendorffa,  Xyris. 

ENSEELED,  in  falconry,  is  faid  of  a  hawk  that  has  a  thread 
drawn  through  her  upper  eye-lid,  and  made  faft  under  her  beak, 
to  take  away  the  fight. 

ENSEMBLE,  a  French  term,  fometimes  ufed  in  our  lan¬ 
guage  ;  literally  finifying  together ,  or  one  with  another  :  being 
formed  from  the  Latin  in  and  fimul.  In  architecture,  we  fay 
the  enfemlle,  or  tout  enfemble ,  of  a  building  3  meaning  the 
whole  work,  or  compofition,  confidered  together,  and  not  in  parts  3 
and  fometimes,  alfo,  the  relative  proportion  of  the  parts  to 
the  wh&le.  “  All  thofe  pieces  of  building  make  a  fine  enfemble.'* 
To  judge  well  of  a  work,  a  ftatue,  or  other  piece  of  lculpture, 
one  muft  firft  examine  whether  the  enfemble  be  good.  The  tout 
enfemble  of  a  painting,  is  that  harmony  which  refults  from  the 
dillribution  of  thefeveral  objeCts  or  figures  whereof  it  is  compofed. 
“  This  pifture  is  good,  taking  the  parts  feparately  5  but  the  tout 
enfemlle  is  bad.” 

ENSIFORMIS  cartilago.  See  Xiphoides. 

ENSIGN,  in  the  military  art,  the  banner  or  colours  under 
which  foldiers  are.  ranged,  according  to  the  different  companies 
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V  parties  they  belong  to.  See  Flag,  Colours,  Standard, 
&c.  The  Turkilh  enfigns  are  horfes'  tails  ;  thofe  of  the  Euro¬ 
peans  are  pieces  of  taffety,  with  various  figures,  colours,  arms, 
and  devices  thereon.  Xenophon  tells  us,  that  the  enfign  borne 
by  the  Perfians  was  a  golden  eagle  on  a  white  flag;  the  Corin¬ 
thians  bore  the  winged  horfe,  or  Pegalus,  in  theirs ;  the  Athe¬ 
nians,  an  owl;  the  Meffenians,  the  Greek  letter  M;  the  La¬ 
cedaemonians,  the  A.  The  Romans  had  a  great  diverfity  of 
enfigns  ;  the  wolf,  minotaur,  horfe,  boar,  and  at  length  the 
eagle,  where  they  flopped  :  this  was  firft  aflumed  in  the  fecond 
year  of  the  conlulate  of  Marius.  A  military  enfign  on  a  me¬ 
dal  of  a  Roman  colony,  denotes  it  a  colony  peopled  with  old 
foldiers. 

Ensign  is  alfo  the  officer  that  carries  the  colours,  being  the 
lowed  commilfioned  officer  in  a  company  of  foot,  fubordinate  to 
the  captain  and  lieutenant.  It  is  a  very  honourable  and  proper 
poft  for  a  young  gentleman  at  his  firft  coming  into  the  army  : 
he  is  to  carry  the  colours  both  in  affault,  day  of  battle,  &c.  and 
ihould  not  quit  them  but  with  his  life  :  he  is  always  to  carry 
them  himfelf  on  his  left  Ihoulder :  only  on  a  march  he  may  have 
them  carried  by  a  lerjeant.  If  the  enfign  is  killed,  the  captain 
is  to  carry  the  colours  in  his  ftead. 

Naval  Ensign,  a  large  ftandard  or  banner  hoifted  on  a  long 
pole  erefted  over  the  poop,  and  called  the  enfign  faff.  The 
enfign  is  ufed  to  diftinguilli  the  fhips  of  different  nations  from 
each  other,  as  alfo  to  eharacterife  the  different  fquadrons  of  the 
navy.  The  Britifh  enfign  in  fhips  of  war  is  known  by  a  double 
crofs,  viz.  that  of  St.  George  and  St.  Andrew,  formed  upon  a 
field  which  is  either  red,  white,  or  blue. 

ENSISHEIM,  a  town  of  France,  in  the  department  of  the 
Upper  Rhine,  and  late  province  of  Alface,  feated  on  the  river 
Ill,  io  miles  S.  W.  of  Rrifach.  E.  Ion.  7.  30.  N.  lat. 
47  •  58- 

ENTABLATURE,  or  Entablement,  in  architecture,  is 
that  part  of  an  order  of  a  column  which  is  over  the  capital, 
and  comprehends  the  architrave,  frieze,  and  corniche.  See 
Architecture,  page  284. 

ENTABLER,  in  the  manege,  the  fault  of  a  horfe  whofe 
croupe  goes  before  his  lhoulders  in  working  upon  volts  ;  which 
may  be  prevented  by  taking  hold  of  the  right  rein,  keeping 
your  right  leg  near,  and  removing  your  left  leg  as  far  from 
the  horie’s  Ihoulder  as  poflible.  This  is  always  accompanied 
with  another  fault  called  aculer.  See  Aculer. 

ENTAIL,  inlaw,  fignifies  fcetail,  or  fee  entailed-,  that  is, 
abridged,  curtailed,  or  limited,  to  certain  conditions.  See 
Fee,  and  Tail. 

ENTE',  in  heraldry,  a  method  of  marfhalling,  more  frequent 
abroad  than  with  us,  and  fignifying  grafted  or  ingrafted.  We 
have,  indeed,  one  inftance  of  ente  in  the  fourth  grand  quarter 
of  his  majefty’s  royal  enfign,  whofe  blazon  is  Brunfwick  and 
Lunenburg  impaled  with  ancient  Saxony,  ente  en  points, 

“  grafted  in  point.” 

ENTEROCELE,  in  flirgery,  a  tumour  formed  by  a  pro- 
lapfion  of  the  inteftines  through  the  rings  of  the  abdomen 
and  proceffes  of  the  peritonaeum,  into  the  lcrotum.  See  Sur¬ 
gery. 
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THAT  part  of  the  fcience  of  zoology  which  treats  exclu- 
fively  of  infeCts. 

Some  natural  hiftorians  confider  this  clafs  of  animals  the 
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ENTHUSIASM,  an  ecftacy  of  the  mind,  whereby  it  is  led 
to  think  and  imagine  things  in  a  fublime,  lurprifing,  yet  pro-' 
bable  manner.  This  is  the  enthufiafm  felt  in  poetry,  oratory,, 
mufic,  painting,  fculpture,  &c.  In  a  religious  fenfe,  it  implies 
a  tranfport  of  the  mind,  whereby  it  fancies  itfelf  infpired  with 
fome  revelation,  impulfe,  &c.  from  heaven.  Mr.  Locke  gives 
the  following  defeription  of  enthufiafm.  “  In  all  ages,  men 
in  whom  melancholy  has  mixed  with  devotion,  or  whofe  conceit 
of  themlelves  has  railed  them  into  an  opinion  of  a  great  fami¬ 
liarity  with  God,  and  a  nearer  admittance  to  his  favour  than  is 
afforded  to  others,  have  often  flattered  themlelves  with  a  per- 
fuafion  of  an  immediate  intcrcourfe  with  the  Deity,  and  fre¬ 
quent  communications  from  the  Divine  Spirit.  Their  minds 
being  thus  prepared,  whatever  groundlefs  opinion  comes  to  fet¬ 
tle  itfelf  ftrongly  upon  their  fancies,  is  an  illumination  from  the 
Spirit  of  God,  And  whatfoever  odd  action  they  find  in  them- 
felves  a  ftrong  inclination  to' do,  that  impulfe  is  concluded  to 
be  a  call  or  direction  from  heaven,  and  muft  be  obeyed.  It  is  a 
commillion  from  above,  and  they  cannot  err  in  executing  it. 
This  I  take  to  be  properly  enthufiafm,  which,  though  arifing 
from  the  conceit  of  a  warm  and  overweening  brain,  works, 
when  it  once  gets  footing,  more  powerfully  on  the  perfuafions 
and  actions  of  men,  than  either  reafon  or  revelation,  or  both 
together ;  men  being  moft  forwardly  obedient  to  the  impulfes 
they  receive  from  themlelves.”  Devotion,  when  it  does  not  lie 
under  the  check  of  reafon,  is  apt  to  degenerate  into  enthu¬ 
fiafm.  When  the  mind  finds  itfelf  inflamed  with  devotion;  it 
is  apt  to  think  that  it  is  not  of  its  own  kindling,  but  blown  up 
with  fomething  divine  within  it.  If  the  mind  indulges  this 
thought  too  far,  and  humours  the  growing  paflion,  it  at  laft 
flings  itfelf  into  imaginary  raptures  and  ecftacies  ;  and  when 
once  it  fancies  itfelf  under  the  influence  of  a  divine  impulfe,  no 
wonder  if  it  flights  human  ordinances,  and  refufes  to  comply 
with  the  eftablifhed  form- of  religion,  as  thinking  itfelf  directed 
by  a  much  fuperior  guide. 

ENTHUSIAST,  a  perfon  poffefied  with  enthufiafm.  See 
the  preceding  article. 

ENTHYMEME,  in  logic  and  rhetoric,  an-  argument  con- 
fiftingonly  of  two  propofitions,  an  antecedent,  and  a  confequent 
deduced  from  it.  The  word  is  Greek  i^v^-nua.,  formed  of  the 
verb  £v0vfiser9«t,  “  to  think,  conceive,”  a  compound  of  m  and 
( hpos ,  “  mind.”  The  enthymeme  is  the  moft  fimple  and  ele¬ 
gant  of  all  argumentations  ;  being  what  a  man,  in  arguing 
clofely,  commonly  makes,  without  attending  at  all  to  the 
form.  Thus,  that  verfe  remaining  of  Ovid’s  tragedy,  intitled 
Medea,  contains  an  enthymeme;  Servare  potui,  perdere  an 
pojfum  rogas :  “  I  was  able  to  fave  you  ;  confequently  to  have 
deftroyed  you.”  All  the  beauty  would  have  been  loft,  had  all 
the  propofitions  been  expreffed ;  the  mind  is  difpleafed  with  a 
rehearfal  of  what  is  no  ways  neceffary.  Sometimes,  alfo,  the 
two  propofitions  of  an  enthymeme  are  both  included  in  a  fingle 
propofition,  which  Ariftotle  calls  an  enthymematlcal  fentence, 
and  gives  this  inftance  thereof:  Mortal,  do  not  bear  an  Immortal 
hatred.  The  whole  enthymeme  would  be,  Thou  art  mortal  5 
Jet  not,  therefore,  thy  hatred  be  immortal.. 

ENTITY,  the  fame  with  Ens. 
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moft  imperfect  of  any,  while  others  prefer  them  to  the  larger 
animals.  One  mark  of  their  imperfection  is  faid  to  be,  that  many, 
of  them  can  live  a  long  time,  though  deprived  of  thofe  organs 


ENTOMO  LO  GY. 


596 

which  are  -neceffary  to  life  in  the  higher  ranks  of  nature.  Many 
of  them  are  furnifhed  with  lungs  and  an  heart,  like  the  nobler 
animals  ;  yet  the  caterpillar  continues  to  live,  thought  its  heart 
and  lungs,  which  is  often  the  cafe,  are  entirely  eaten  away.  It 
is  not,  however,  from  their -conformation  alone  that  infeds  are 
inferior  to  other  animals,  but  from  their  inftinds  alfo.  It  is 
true,  that  the  ant  and  the  bee  prefect  us  with  ftriking  inftances 
of  alliduity  j  yet  even  thele  are  inferior  to  the  marks  of  fagacity 
difplayed  by  the  larger  animals.  A  bee  talcen  from  the  fwarm 
is  totalh'  helplefs  and  inactive,  incapable  of  giving  the  fmallelt 
variations  to  its  inftinds.  It  has  but  one  tingle  method  of  ope¬ 
rating  ;  and  if  put  from  that,  it  can  turn  to  no  other.  In  the 
purfuits  of  the  hound,  there  is  iomething  like  choice ;  but  in  the 
labours  of  the  bee,  the  whole  appears  like  neceility  and  com- 
pulfion.  All  other  animals  are  capable  of  fome  degree  of  edu¬ 
cation  ;  their  inftinds  may  be  fuppretfed  or  altered  ;  the  dog 
may  be  taught  to  fetch  and  carry,  the  bird  to  whiftle  a  tune, 
and  the  ferpent  to  dance  :  but  the  infect  has  only  one  invari¬ 
able  method  of  operating  ;  no  arts  can  turn  it  from  its  inftinds; 
and  indeed  its  life  is  too  fliort  for  inilrudion,  as  a  tingle  feafon 
often  terminates  its  exitlence.  Their  amazing  number  is  alfo 
an  imperfection.  It  is  a  rule  that  obtains  through  all  nature, 
that  the  nobler  animals  are  tlowly  produced,  and  that  nature 
adds  with  a  kind  of  dignified  economy  ;  but  the  meaner  births 
are  lavithed  in  profufion,  and  thoufands  are  brought  forth 
merely  to  fupply  the  neceifities  of  the  more  favourite  part  of 
the  creation.  Of  all  productions  in  nature,  infeds  are  by  far 
the  molt  numerous.  The  vegetables  which  cover  the  furface  of 
the  earth  bear  no  proportion  to  the  multitudes  of  infeds  ;  and 
though,  at  firft:  fight,  herbs  of  the  field  feem  to  be  the  parts  of 
organized  nature  produced  in  the  greateft  abundance,  yet, 
upon  more  minute  infpedion,  we  find  every  plant  fupporting 
a  mixture  of  ficarce  perceptible  creatures,  that  fill  up  the  com- 
pafs  of  youth,  vigour,  and  age,  in  the  fpace  of  a  few  days  ex- 
iftence.  In  Lapland,  and  fome  parts  of  America,  the  infects 
are  fo  numerous,  that  if  a  candle  is  lighted  they  fwarm  about 
it  in  fuch  multitudes,  that  it  is  inftantly  extinguilhed  by  them  ; 
and  in  thofe  parts  of  the  world,  the  milerable  inhabitants  are 
forced  to  fmear  their  bodies  and  faces  with  tar,  or  fome  other 
tinduous  compofition,  to  proted  them  from  the  flings  of  their 
sninute  opponents. 

Swammerdam  however  argues  for  the  perfection  of  infeds  in 
the  following  manner.  “  After  an  attentive  examination  (lays 
he)  of  the  nature  and  anatomy  of  the  fmalleft  as  well  as  the 
largeft  animals,  I  cannot  help  allowing  the  leaft  an  equal,  or 
perhaps  a  fuperior,  degree  of  dignity.  If,  while  we  diffed 
with  care  the  larger  animals,  we  are  filled  with  wonder  at  the 
elegant  difpofition  of  their  parts,  to  what  an  height  is  our  af- 
tonilhment  raifed,  when  we  difcover  all  thefe  parts  arranged, 
in  the  lead,  in  the  fame  regular  manner  !  Notwithftanding  the 
fmallnefs  of  ants,  nothing  hinders  our  preferring  them  to  the 
largeft  animals,  if  we  confider  either  their  unwearied  diligence, 
their  wonderful  powers,  or  their  inimitable  propenfity  to  la¬ 
bour.  Their  amazing  love  to  their  young  is  ftill  more  unpa¬ 
ralleled  among  the  larger  dalles.  They  not  only  daily  carry 
them  to  fuch  places  as  may  afford  them  food,  but  if  by  accident 
they  are  killed,  and  even  cut  into  pieces,  they  will  with  the  ut- 
jnoft  tendernefs  carry  them  away  piecemeal  in  their  arms.  Who 
can  thow  fuch  an  example  among  the  larger  animals  which  are 
dignified  with  the  title  of  perfedl  ?  Who  can  find  an  inftance 
in  any  other  creature  that  can  come  in  competition  with  this  ?” 

On  this  difpute  it  is  only  neceffary  to  obferve,  that  the 
wifdom  of  the  Creator  is  fo  confpicuous  in  all  his  works,  and 
fuch  furprifing  art  is  difcovered  in  the  mechanifm  of  the 
body  of  every  creature,  that  it  is  very  difficult,  if  not  impof- 
fible,  to  fay  where  it  is  moft,  and  where  it  is  leaft,  to  be  per¬ 
ceived.  • 


Thofe  who  are  defirous  of  attaining  a  fyftematic  knowledge 
of  infeds,  ought  primarily  to  be  folicitous  about  acquiring  th£* 
terms  made  ufe  of  in  the  fcience,  that  fo  he  may  be  able  rightly 
to  denominate  every  part  of  an  infed.  The  Itudent  is  firft  to 
know  what  an  infed  is,  left  he  miftake  hippocampi,  and  other 
amphibious  animals,  for  them,  as  was  formerly  done  ;  or  con¬ 
found  them  with  the  vermes,  which  Linnaeus  firft  diftinguiflied' 
from  infeds,  and  which  differ  as  effentially  from  them  as  the 
clafs  mammalia  do  from  birds.  Every  infed  i>  furnithed  with 
a  head,  antennae,  and  feet,  of  all  which  the  vermes  are  def- 
titute.  All  infeds  have  fix  or  more  feet ;  they  refpire  through 
pores  placed  on  the  tides  of  their  bodies,  and  which  are  termed 
fpvracula :  their  flan  is  extremely  hard,  and  ferves  them  intlead 
of  bones,  of  which  they  have  internally  none.  From  this  defini¬ 
tion,  the  acus  marina  is  evidently  no  infed.  But  the  ant  enure 
placed  on  the  fore-part  ot  the  head  conftitute  the  principal  dif- 
tindion.  Thefe  are  jointed  and  moveable  in  every  part,  in 
which  they  differ  from  the  horns  of  other  animals  :  they  are 
organs  conveying  fome  kind  of  fenfe;  but  we  have  no  more 
idea  of  what  this  kind  of  fenfe  is,  than  a  man  has,  who,  without 
eyes,  attempts  to  determine  the  particular  adion  of  the  rays  of 
light  on  the  retina  of  the  eye,  or  to  explain  the  changes  which 
from  thence  take  place  in  the  human  mind.  That  they  are  the 
organs  of  fome  kind  of  lenfe,  is  apparent  from  their  perpetually 
moving  them  forward  ;  yet  the  hard  cruft  with  which  they  are 
invefted,  and  their  ffiortnefs  in  Hies  and  other  infeds,  would 
induce  one  to  believe  them  not  to  be  the  organs  of  touch :  Mr. 
Barbut  fuppofes  them  to  conftitute  or  to  contain  the  organs  of 
hearing.  That  they  are  tubular,  and  filled  with  air  and  fome 
kind  of  humour  appears  from  the  antennse  of  butterflies  iin- 
merfed  in  water. — To  come  now  to  the  terms  of  the  art.  A 
knowledge  of  the  external  paits  of  the  body  is  firft  to  be  efta- 
blilhed  ;  which,  after  the  method  of  anatomifts,  we  may  divide 
into  head,  trunk,  abdomen,  and  extremities. 

Sect.  I.  Of  the  External  Parts  of  the  Body. 

I.  CAPUT,  the  Head.  It  is  afierted  in  the  Fundaments 
Entomelogiee ,  that  this  part  in  infeds  is  without  brain.  The 
difference  between  the  brain  and  fpinal  marrow  confifts  in  the 
former  being  a  medullary  part  organized.  We  do  not  deny  the 
exiltence  of  a  medullary  thread  in  the  heads  of  infeds,  but  we 
never  could  difcover  it  to  be  organized  :  hence  the  hippobofca 
equina,  or  horfe  fly,  will  live,  run,  nay  even  copulate,  after  be¬ 
ing  deprived  of  its  head  ;  to  lay  nothing  of  many  others  which 
are  capable  of  living  a  long  while  under  the  fame  circumftan- 
ces. 

Infeds  not  being  apparently  furniffied  with  ears,  they  have 
been  apprehended  incapable  of  hearing ;  as  we  can  no  more 
conceive  that  fenfe  to  exift  without  ears  than  vifion  without 
eyes.  That  they  are  neverthelefs  fufceptible  of  any  flirill  or 
loud  noife,  as  well  as  fifties,  is  indifputable ;  but  it  has  been 
fuppofed  to  be  in  a  manner  different  from  that  of  hearing. 
Mr.  Barbut,  however,  fuppofes  them  to  poflefs  this  fenfe  in  a 
very  diftind  manner.  Many  infeds,  he  obferves,  are  well  known 
to  be  endowed  with  the  power  of  uttering  founds,  fuch  as  large 
beetles,  the  bee,  wafp,  common  fly,  gnat,  &c.  The  fphinx 
atropos  fqueaks,  when  hurt,  nearly  as  loud  as  a  moufe.  Now, 
if  infeds  are  endowed  with  the  power  of  uttering  founds,  it 
certainly  muft  be  for  fome  purpofe.  As  they  vary  their  cry  oc- 
cafionally,  it  muft  certainly  be  defigned  either  to  give  notice  of 
pleafure  or  pain,  or  fome  affedion  in  the  creature  who  poffefies 
it.  “  The  knowledge  of  their  founds  (fays  our  author)  is  un¬ 
doubtedly  confined  to  their  tribe,  and  is  a  language  intelligible 
to  them  only  ;  faving  when  violence  obliges  the  animal  to  ex¬ 
ert  the  voice  of  nature  in  diftrefs,  craving  compalfion  ;  then  all 
animals  underftand  the  doleful  cry.  For  inftance,  attack  a  bee 
or  wafp  near  the  hive  or  neft,  or  a  few  of  them  :  the  confe- 
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%tence  of  that  aflautfc  will  be,  the  animal  or  animals,  by  a  diffe- 
rent  tone  of  voice,  will  exprefs  his  or  their  difapprobation  or 
pain  ;  that  found  is  known  to  the  hive  to  be  plaintive,  and  that 
their  brother  or  brethren  require  their  affiftance ;  and  the  offend¬ 
ing  party  feldom  efcapes  with  impunity.  Now,  if  they  had  not 
the  fenfe  of  hearing,  they  could  not  have  known  the  danger  their 
brother  or  brethren  were  in  by  the  alteration  of  their  tone.” 

A  (till  more  decifive  proof  occurred  to  his  obfervation  in  a 
large  fpider  in  St.  James’s  Park.  This  creature  had  made  a  very 
large  web  on  a  wooden  railing;  and  was,  at  the  time  of  obfer¬ 
vation,  on  one  of  the  rails  at  a  cor.fiderable  dillance  from  the 
place  where  a  large  fly  had  entangled  itfelf.  Neverthelefs,  the 
moment  the  lly  was  entangled,  the  fpider  became  lenfible  of  it; 
though,  from  the  duration  of  the  rail,  he  could  not  poffibly  have 
feen  it.  In  this,  however,  Mr.  Barbut  might  poffibly  be  deceiv¬ 
ed  ;  becaufe  the  fpider  was  perhaps  alarmed  by  the  tremulous 
motion  of  the  threads,  occafioned  by  the  fluttering  of  the  fly ; 
which  he  might  well  know  how  to  diftinguifli  from  their  vibra¬ 
tion  by  the  wind.  The  organ  of  hearing,  in  our  author’s  opi¬ 
nion,  is  fituated  in  the  antennae ;  both  from  their  fituation  in  the 
part  of  the  head  moll  favourable  to  fuch  organs,  and  their  inward 
itrudture  being  moveable;  the  ears  of  the  moft  inferior  animals 
being  fo.  He  has  never  confidered  the  antennae  as  either  of¬ 
fend  ve  ordefendve,  but  has  obferved  them  to  have  been  endowed 
with  an  exquidte  fenfe  of  feeling ;  that  the  animal  appeared  to 
be  in  agony  when  its  antennae  were  pinched  ;  and  that  it  takes 
care  to  avoid  the  touching  any  hard  fubftance  with  them  roughly. 

This  tendernefs  in  the  organ  of  hearing  (fays  he)  is  common 
to  all  animals ;  and  infefts  feem  to  be  particularly  tender  in 
thefe  parts  by  quickly  withdrawing  them  from  the  touch." 

This  writer  farther  obferves,  that  the  antennae  of  all  infefts 
are  compofed  of  joints  varying  in  dze,  form,  and  number. 
Thofe  who  are  chiefly  conflned  to  live  under  water  have  their 
antennae  in  general  fhorter  than  thofe  who  live  on  land.  Some 
who  roam  at  large  in  the  air,  have  them  long  and  flender. 
They  are  all  hollow,  and  are  rendered  flexible  by  the  joints, 
which  are  very  vidble  in  the  horns  of  the  crab  and  lobfter.  This 
hollownefs,  in  our  author’s  opinion,  is  to  receive  the  found  com¬ 
municated  to  the  extremities  of  the  antennae  by  the  repercuflion 
of  the  air  affefted  by  any  noife,  and  convey  it,  by  means  of  the 
joints,  from  one  to  another,  till  it  arrives  in  that  leffened  degree 
of  tone  beft  fuited  to  the  timid  nature  of  the  animal.  In  this 
circumftance  there  may  be  many  variations  in  point  of  perfec¬ 
tion  in  thofe  organs ;  the  ffrength,  utility,  and  degree  of  power 
in  receiving  found  being  proportioned  to  the  neceflities  of  the 
animals,  different  in  their  nature  and  requifltes.  In  moft  ani¬ 
mals,  the  entrance  to  the  auricular  organ  is  patulous  ;  but  in 
this  cafe  the  animal  would  fuffer  great  inconvenience  from  fuch 
an  organization,  as  the  orifice  would  be  fubjeft  to  impediments 
from  dirt,  &c. 

Moft  naturalifts  are  in  doubt  whether  they  have  the  fenfe  of 
fmell,  no  organ  being  found  in  them  adapted  to  that  purpofe : 
and  although  it  was  evident  they  had  a  perception  of  agreeable 
and  fetid  effluvia,  it  was  thought  to  be  in  a  manner  altogether 
unknown  to  us.  Mr.  Barbut  is  of  opinion  that  the  organs  of 
fmell  refide  in  the  palpi  or  feelers.  Many  infefts  have  four  and 
fome  fix,  two  of  which  are  in  general  cheliform,  in  order  to  al- 
fift  the  inleft  in  conveying  its  food  to  its  mouth.  It  may  be 
likewife  obferved,  that  the  palpi  are  in  continual  motion ;  the 
animal  thrufting  them  into  every  kind  of  putrid  or  other  matter, 
as  a  hog  would  do  his  nofe,  fmelling  and  fearching  after  food. 
Infefts  which  apparently  do  not  poilefs  palpi  or  lpiral  tongues, 
have  undoubtedly  fome  organ  concealed  within  the  mouth  analo¬ 
gous  to  them  in  funftionand  utility  ;  the  flelhy  probofeis  of  the 
fly  is  thru  ft  into  every'  fubftance  in  which  the  animal  expefts  to 
find  food  ;  and  when  it  is  extended,  nearly  in  the  middle  arc  fitu¬ 
ated,  in  our  author’s  opinion,  two  upright  palpi,  which,  no 
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doubt,  perform  in  their  turn  forae  office,  and  perhaps  that  of 
fmell. 

Many  infefts  are  without  the  tongue,  nor  do  they  make  any 
found  with  their  mouths ;  but  for  this  purpofe  fome  ufe  their 
feet,  others  their  wings,  and  others  fome  elaftic  inflrument  with 
which  they  are  naturally  furniftied. 

Eyes.  Moft  infefts  have  two  eyes  ;  but  the  gyrinus  has  four, 
the  fcorpion  fix,  the  fpider  eight,  and  the  fcolopendra  three.  They 
have  no  eye-brows,  but  the  external  tunic  of  the  eye  is  hard  and 
tranfparent  like  a  watch-glafs  ;  their  eyes  have  no  external  mo¬ 
tion,  unlefs  it  be  in  the  crab.  They  Confift  for  the  moft  part  of  one 
lens  only;  but  in  thofe  of  the  butterfly,  dipteree,  and  many  of 
the  beetles,  they  are  more  numerous.  Pugett  difeovered  17,3 2 
lenfes  in  the  cornea  of  a  butterfly,  and  Lieuwenhoek  800  in  ally. 

Antenn;e.  The  number  of  thefe  is  generally  two  (unlefs 
four  are  allowed  to  fome  kind  of  crabs),  and  placed  on  the  fore¬ 
part  of  the  head  :  they  are  peculiar  to  infefts ;  and  are  plainly 
diftinguilhable  from  the  tentaculae  of  the  vermes,  in  being  crul- 
taceous ;  and  from  the  palpi  of  infefts,  which  are  more  nume  ¬ 
rous,  placed  near  the  mouth,  and  are  fometimes  wanting.  As 
the  antennae  are  of  great  moment  in  diftinguilhing  the  various 
kinds  of  infefts,  we  fhall  enumerate  and  explain  the  feveral  dif¬ 
ferent  forms  of  them. 

Setaeea,  are  thofe  which  gfow  gradually  taper  towards  the 
extremity — FiJiformcs,  fuch  as  are  of  the  lame  thicknefs  through¬ 
out — Moniliformes,  are  filiform,  like  the  preceding,  but  confift 
of  a  feries  of  round  knobs,  like  a  necklace  of  beads — Clavata, 
fuch  as  gradually  increafe  in  fize  toward  the  extremity — Capitat.r, 
are  clavata ,  but  have  the  extremity  fomewhat  round — Fijfiles, 
are  capitata  ;  but  have  the  capitulum,  or  knob,  divided  longi¬ 
tudinally  into  three  or  four  parts,  or  laminae,  as  in  the  fcarabaei 
— Pcrfoliata,  are  alto  capitata ;  but  have  the  capitulum  hori¬ 
zontally  divided,  as  in  the  dermeftes — Pcclinata,  fo  called  from 
their  fimilitude  to  a  comb,  though  they  more  properly  refemble 
a  feather,  as  in  the  moths  and  elateres  :  this  is  moft  obvious  in 
the  male — Arijlata,  fuch  as  have  a  lateral  hair,  which  is  either 
naked  or  furnilhed  with  leffer  hairs,  as  in  the  fly;  breviores , 
thofe  which  are  fhorter  than  the  body ;  longiores,  thofe  which 
are  longer  than  the  body ;  mediocres,  thofe  which  are  of  the 
fame  length  with  the  body ;  all  three  of  which  varieties  are  dil- 
tinguifhable  in  the  cerambyces. 

Palpi,  or  Feelers ,  refemble  filiform,  articulated,  moveable 
antennae.  They  are  moft  commonly  four  in  number,  fome- 
times  fix  ;  they  are  fufticiently  diftinguifhed  from  antennae,  in 
being  naked,  fliort,  and  always  placed  at  the  mouth. 

Os,  the  Mouth,  is  generally  placed  in  the.  anterior  part  of  the 
head,  extending  fomewhat  downwards.  In  fome  inlefts,  it  is 
placed  under  the  breaft,  as  in  the  chermes,  coccus,  cancer  (crab), 
and  curcnlio. 

Rostkum,  or  Probofeis,  Is  the  mouth  drawn  out  to  a  rigid 
point :  in  many  of  the  hciniptera  clafs  it  is  bent  downward  to¬ 
ward  the  breaft  and  belly,  as  in  the  cicada,  nepa,  notonefta,  ci- 
mex  (bug),  aphis,  and  remarkably  fo  in  fome  curculiones. 

Maxili.jE,  the  Jaws,  are  two  in  number,  fometimes  four, 
and  at  other  times  more ;  they  are  placed  horizontally  ;  the  inner 
edge  of  them  in  fome  infefts  is  ferrated  or  furnilhed  with  little  teeth. 

Lingua,  the  Tongue,  in  fume  infefts  is  taper  and  fpiral,  as  in 
the  butterfly;  in  others  it  is  flelhy,  relcmbling  a  probofeis,  and 
tubular,  as  in  the  fly. 

Labium  fuperius,  the  upper  Lip,  is  fituated  above  the  jaws; 
as  in  the  fcarabaeus  and  giyllus. 

Stkmmata,  or  Crtwn,  are  three  fmooth  hemifpheric  dots, 
placed  generally  on  the  top  of  the  head  ;  as  in  moll  of  the  hy- 
menoptera,  and  others. 

II.  TRUNCUS,  the  Trunk,  is  that  part  which  compre¬ 
hends  the  breaft  or  thorax  :  it  is  fituated  between  the  head  and 
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abdomen  ;  and  has  the  legs  inserted  into  it,  that  its  parts  may 
be  diftiiriftly  determined.  It  is  divided  into  thorax,  Jcutellum , 
and  Jlertium'. 

Thorax,  the  Chef,  is  the  back  part  of  the  b  re  aft  3  and  is 
very  various  in  its  lhape.  It  is  called  dentatus ,  when  its  tides 
are  armed  with  points  5  fpinofus ,  when  its  back  is  furnifhed  with 
them,  as  in  the  cerambyx 3  and  iriarginatus,  when  its  margin 
is  laterally  dilated,  as  in  the  lilpha  and  caflida. 

SctTTELLUM,  or  Efcutcheon,  is  the  pofterior  part  of  the  tho¬ 
rax  :  it  is  frequently  triangular  ;  and  appears  to  be  divided  from 
the  thorax  by  an  intervening  future,  as  in  molt  of  the  coleoptera. 

Sternum,  the  Sternum ,  is  lituated  on  the  interior  part  of 
the  thorax  3  it  is  pointed  behind  in  the  elateres,  and  bifid  in  l'ome 
cf  the  dytilci. 

III.  ABDOMEN  :  the  Abdomen  is  in  mod  infefts  diftin£t 
from  the  thorax  ;  it  is  the  pofterior  part  of  the  body  of  the  in- 
fe£l  3  and  is  compofed  of  a  number  of  annular  fegments,  which 
ferve  occafionally  to  lengthen  or  fhorten  it,  and  to  contain  the 
organs  of  Chylification,  S:c. 

Spiracula,  are  little  holes  or  pores,  placed  fingly  on  each 
fide  of  every  fegment  of  the  abdomen  :  through  thefe  the  infedt 
breathes  :  and  if  oil  be  applied  lb  as  to  ftop  them  up,  it  proves 
fatal  to  moft  of  them. 

Tergum,  the  Back,  is  the  fuperior  part  of  the  abdomen. 

Venter,  the  Belly,  is  the  inferior  part. 

Anus,  is  the  pofterior  part  of  the  abdomen,  perforated  for 
the  evacuation  of  the  excrement.  This  part  alfo  frequently 
contains  the  organs  of  generation. 

IV.  ARTUS,  the  Limbs  or  Extremities,  are  the  various 
lnftruments  of  motion. 

Pedes,  the  Legs,  are  generally  fix.  There  is  an  exception  to 
this,  however,  in  the  clafs  Aptera,  many  of  which  have  eight 3 
as  acari  (mites),  phalangii,  moft  of  the  aranei  (fpiders),  fcorpi- 
ones  (fcorpions),  and  cancri  (crabs).  The  onifeus  has  14,  and 
the  iuli  and  fcolopendri  ftill  more. 

The  firft  joint  of  the  leg,  which  is  generally  thickeft,  is  called 
femur-,  the  l'econd,  which  is  generallyof  thefamelize  throughout, 
tibia 5  the  third,  which  is  jointed,  is  diftinguifhed  by  the  name 
of  tarfus  3  and  the  laft,  which  in  moft  infedts  is  double,  by  that 
of  unguis.  The  legs  of  infedts,  in  general,  are  named  from  the 
various  motions  they  produce  :  curforii,  from  that  of  running, 
which  are  the  moft  numerous  3  faltatorii,  from  that  of  leaping  ; 
vatatorii,  from  that  of  fwimming,  &c. — In  the. faltatorii,  the 
thighs  are  remarkably  large,  by  which  means  they  are  able  to 
leap  to  a  confiderable  diftance,  as  in  the  gryllus,  grafshopper,  &c. 
In  thofe  of  the  Natatorii ,  the  feet  are  flat,  and  edged  with  hairs, 
which  anfwer  the  purpofe  of  oars  in  aflifting  them  to  fwim,  as 
in  the  dytifeus. — Mutici,  are  fuch  feet  as  have  no  claws. — Chela, 
or  claws,  are  the  fore-feet  enlarged  towards  their  extremities, 
each  of  which  is  furnifhed  with  two  Idler  claws,  which  adt  like 
a  thumb  and  finger ;  as  in  the  crab. 

Atffi,  Wmgs,  the  inftruments  which  enable  the  Infedt  to  fly. 
Thefe  are  membranous  and  undivided,  except  in  the  inftance  of 
the  phalsense  alucitse,  in  which  they  are  in  part  divided.  Moft 
infedts  have  four  3  the  diptera  clafs,  and  the  coccus,  however, 
have  two  only. 

The  wing  is  di  dded  into  its  fuperior  and  inferior  furfaces  : 
Its  anterior  part  in  a  butterfly,  is  that  towards  the  anterior  mar¬ 
gin,  or  next  to  the  head  3  its  pofterior  part,  that  towards  the- 
anus  3  its  exterior  part,  that  towards  the  outer  edge  3  and  the 
interior,  that  next  the  abdomen. 

They  are  called  Plicatiles,  when  they  are  folded  at  the  time 
the  infedt:  is  at  reft,  as  in  the  wafp  ;  oppofite  to  thefe  are  the 
plana,  which  are  incapable  of  being  folded — EreRa,  fuch  as 
have  their  fuperior  furfaces  brought  in  contaft  when  the  infect 
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is  at  reft  ;  as  in  the  ephemera,  libellula  puella  and  virgo,  and 
papiliones  (butterflies) — Patcntes,  which  remain  horizontally 
extended  when  the  infedt  is  at  reft  5  as  in  the  phalaenae  geome¬ 
tric,  and  moft  of  the  libellulse — Inciimbentes,  fuch  as  cover  hori¬ 
zontally  the  fuperior  part  of  the  abdomen  when  the  inledt  is  at 
reft — Defexa,  are  incumbentes,  but  not  horizontally,  the  outer 
edges  declining  toward  the  fides — Re-verfa,  are  deflexse,  with 
this  addition,  that  the  edge  of  the  inferior  wings  projedts  from 
under  the  anterior  part  of  the  fuperior  ones — Eentata,  in  which 
the  edge  is  ferrated,  or  fcolloped — Caudata,  in  which  one  or 
more  projedlions  in  the  hinder  wings  are  extended  into  pro- 
ceft  s — Reticulata,  when  the  veftels  of  the  wings  put  on  the  ap¬ 
pearance  of  network,  as  in  the  hemerobius  perla  ;  the  two  ante¬ 
rior  wings  generally  become  fuperior,  and  the  pofterior  ones  in¬ 
ferior,  in  moths,  when  their  wings  are  clofed5  but  the  anterior 
wings  are  called  primary ,-  and  the  inferior  ones  fecondary ,  in  but¬ 
terflies,  as  they  cannot  with  propriety  be  called  inferior  when  the 
wings  are  eredb. 

Colores,  the  colours ;  thefe  are  various  and  apparent :  but  ac¬ 
cording  to  their  feveral  ftiapes,  they  take  the  different  names  of 
puncta,  dots  3  macula,  fpots  3  fafeia,  bands,  which  frequently 
run  acrofs  and  fometimes  lurround  the  edge  of  the  wings  3  Jlriga , 
ftreaks,  which  are  very  llender  fafeiae  3  and  Tinea,  lines,  which- 
are  longitudinally  extended — Ocellus,  is  a  round  fpot,  contain¬ 
ing  a  lefl'er  fpot  of  a  different  colour  in  its  centre — Stigmata, 
another  term  lately  introduced  by  Linnaeus!  lignifi.es  the  fpot, 
or  anaftamofis,  in  the  middle  of  the  wing  near  the  anterior  mar¬ 
gin  ;  it  is  confpicuous  in  moft  of  the  hyrnenoptera  and  neurop- 
tera,  and  even  in  the  coleoptera.  The  fingle  or  double  kidney- 
fhaped  fpot,  fttuated  in  the  fame  part  of  the  anterior  wings,  and 
frequently  occurring  in  the  phalaenae  paganee,  is  diftinguilhed 
likewife  by  the  name  of f.igma. 

Elytra  (in  the  lingular  number  elytron).  The  upper  wings, 
which  are  of  a  hard  fubftance,  in  fome  degree  refembling  lea¬ 
ther,  and  which  in  moft  infehts  are  of  a  very  hard  texture,  but 
in  others  flexible,  are  caiUd  elytra  :  their  fuperior  lurface  is 
generally  convex,  their  inferior  one  concave.  When  the  inl'eft 
flies,  they  are  extended  3  and  Unit  when  it  refts,  clofing  toge- 
ther,  and  forming  a  longitudinal  future  down  the  middle  of  the 
back,  as  in  the  coleoptera.  They  are  of  various  lhapes.  Ab- 
Ireviata,  when  fhorter  than  the  abdomen.  Truncata,  when 
Ihorter  than  the  abdomen,  and  terminating  in  a  tranfverfe  line. 
FaJligiata,  when  of  equal  or  greater  length  than  the  abdomen, 
and  terminating  in  a  tranfverfe  line.  Serrata,  when  the  exte¬ 
rior  margin  towards  the  apex  is  notched  or  ferrated,  as  in  fome 
of  the  bupreftes.  Spinofa,  when  their  furface  is  covered  with 
fharp  points  or  prickles.  Scabra,  when  their  furface  is  fo  un¬ 
even  as  to  grate  againft  the  fingers.  Striata,  when  marked 
with  {lender  longitudinal  furrows.  Porcata,  when  with  ele¬ 
vated  longitudinal  fulci  or  ridges.  Sulcata,  when  thefe  ridges 
are  concave.  Hemelytra,  when  the  fuperior  wings  are  of  a 
middle  fubftance  between  leather  and  membrane  5  either  totally 
fo,  as  in  the  grylli  3  or  partially  fo,  as  in  the  cimices,  nepse, 
and  notonebtae :  Thefe  are  commonly  diftinguilhed  by  the  name 
liemiptera. 

Halteres,  poifers  (a  term  alfo  introduced  by  Linnaeus),  are 
little  heads  placed  on  a  ftalk  or  peduncle,  moft  frequently  under 
a  little  arched  feale.  They  are  found  only  in  the  clafs  diptera, 
and  appear  to  be  nothing  more  than  the  rudiments  of  the 
hinder  wings. 

Cauda,  the  Tail,  in  moft  infects  is, — Simplex,  fimpfe,  capable 
of  being  extended,  and  again  drawn  back  at  pleafure.  In  the 
crab  and  fcorpion,  however,  it  is — Elongata,  elongated  or 
lengthened  out — Setacea >  briftle-lhaped,  or  taper  ;  as  in  the 
raphidea — Trifeta,  confifting  of  three  briftles  ;  as  in  the  ephe¬ 
mera — Furcata,  being  forked,  as  in  the  podura — Forcipata, 
refembling  a  pair  of  forceps  3  as  in  the  forficula— Foliofa,  re- 
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fembling  a  leaf ;  as  in  the  blatta,  grylli,  and  fome  fpecies  of 
cancri — Telifera,  fuel}  as  are  armed  with  a  dart  or  fting;  as  in 
the  fcorpion  and  panorpa. 

Aeukus ,  the  fting,  an  inftrument  with  which  they  wound,  and 
at  the  fame  time  inftil  a  poifon  :  with  fuch  the  bee,  wafp,  fcor¬ 
pion,  &c.  are  furniftjed. 

Explanation  of  Plate  13. 

Tig.  1.  Antennje  pectinate,  or  feathered  ;  as  in  th tpla- 
lance,  moths. 

a.  Antenna  fekfoliat.®,  or  perfoliated  ;,  as  in  the 
dermefes  and  dytfcus. 

3. —. - fi ssi les,  or  fiflile,  divided  into  laminae  at 

the  extremity,  as  in  the fcarabcei,  beetles. 

4.  - - clavatjE,  or  club-fhaped,  as  in  the  papilio, 

butterfly. 

5.  moniliformes,  like  a  necklace  of  beads;  as  in  the 
chryfomcla. 

C. - setaceje,  fetaceous,  or  briflle-ftiaped ;  as 

in  many  of  th zphalcena. 

<1. - aiustat.®,  furniflied  with  a  lateral  hair,  as 

in  the  fy. 

8,  9.  a  Caput,  the  head,  b  Palpi,  or  feelers,  c  Antennae, 
or  horns,  d  Oculi,  the  eyes,  e  Thorax.  yScutellum, 
or  efcutcheon.  g  Pedtus,  or  bread,  b  Sternum,  or 
breaft-bone.  2  Abdomen,  and  its  fegments.  k  Anus. 

/  Elytra,  or  tliells.  m  Membranous  wings,  n  Pedes, 
or  feet,  which  are  natatorii. 

10.  0  Femur,  or  thigh,  p  Tibia,  or  leg.  q  Tarfus,  or 
foot,  r  Unguis,  or  claw. 

11.  a  The  anterior  part  of  the  wing,  b  The  pofterior  part. 
c  The  exterior  part,  d  The  interior  part,  e  The  mar¬ 
gin.  yThedifk,  or  middle,  g  Oculus,  or  eye. 

12.  13,  14,  15,  Reprefent  the  inledt  in  its  egg,  caterpillar, 
pupa,  and  perfedt  ftate. 

Sect.  II.  Of  the  Sexes  of  Infefts. 

In  infers  the  fame  difference  of  fex  exifts  as  in  other  animals, 
and  they  even  appear  more  difpofed  to  increafe  their  fpecies  than 
other  animals  ;  many  of  them,  when  become  perfedl,  feeming 
to  be  created  for  no  other  purpofe  but  to  propagate  their  fpecies. 
Thus  the  filk-worm,  when  it  arrives  at  its  perfedt  or  moth-ftate, 
is  capable  of  eating,  and  can  hardly  fly ;  it  endeavours  only  to 
propagate  its  fpecies  ;  after  which  the  male  immediately 
dies,  and,  as  foon  as  fhe  has  depofited  her  eggs,,  the  female 
alfo  expires. 

The  males  and  females  of  many  infedls  are  with  difficulty  dif- 
tinguifhed  ;  whilft  in  fome,  they  differ  fo  widely,  that  an  un- 
fkilful  perfon  might  eafily  take  the  male  and  female  of  the  fame 
infedl  for  different  fpecies  ;  as  for  inftance,  in  the  phalaena  hu- 
muli,  piniaria,  rulfula ;  each  fex  of  which  differs  in  colour. 
This  unlikenefs  is  ftill  more  apparent  in  fome  infedls,  in  v/hich 
the  male  has  wings  and  the  female  none;  as  in  the  coccus,  lam- 
pyris,  phalarna  antiqua,  brumata,  lichenella.  And  as  mod 
infedls  remain  a  long  while  in  copulation,,  as  we  may  fee  in  the 
tipula  and  filk-worm,  the  winged  males  fly  with  the  winglefs 
females,  and  carry  them  about  from  one  place  to  another ;  as 
in  the  phalaena  antiqua.  It  is,  however,  no  certain  rule,  that 
when  one  infedl  of  the  fame  fpecies  is  found  to  have  wings, 
and  the  other  to  be  without,  the  former  mud  neceflarily  be  the 
male,  and  the  latter  the  female.  The  aphides,  for  inftance,  are 
sin  exception  ;  and  beftdes  thefe,  individuals  of  bpth  fexes,  and 
of  the  fame  fpecies,  are  found  without  wings,  as  the  carabi  ma- 
jores,  tene'oriones,  meloes,  cimices.  The  gryllus  pedeftris  is 
likewife  deftitute  of  wings;  and  might  have  paffed  for  a  gryllus 
iii  its  pupa  ftate,  had  it  not  been  feen  in  copulation ;  for  it  is 
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well  known  that  no  infedl  can  propagate  its  fpecies  till  it  arrives 
at  its  laft  or  perfect  ftate. 

“  Pleraque  infedl  orum  genitalia  fua  intra  anum  habent  ab- 
fcondita,  et  penes  folitarios,  fed  nonnulla  penem  habent  bifidum: 
Cancri  autem  et  Aranei  geminos,  quemadmodum  nonnulla  am¬ 
phibia,  et  quod  mirandum  in  loco  alieno,  ut  Cancer,  fub  baft 
caudae.  Araneus  mas  palpos  habet  clavatos,  qui  penes  funt, 
juxta  os  utrinque  unicum,  quae  clavae  fexum  nec  fpeciem  diftin- 
guunt;  et  foemina  vulvas  fuas  habet  in  abdomine  juxta  pedlus. 
Huic  vero  ft  unquam  vere  dixeris,  “  Res  plena  timoris  amor  :  ft 
enim  procus  in  aufpicato  accefferit,  foemina  ipfum  devorat ; 
quocletiam  fit,  fi  non  ftatim  fe  retraxerit.  Libellula  foemina 
genitale  fuum  fub  apice  gerit  caudae,  et  mas  fub  pedlore  ;  adeo 
ut  cum  mas  collum  foeminae  forcipe  caudae  arripit,  ilia  cau- 
dam  fub  pedtore  ejus  adplicit,  deque  peculiari  ratione  connexaj 
volitent.” 

Beftdes  thofe  of  male  and  female,  a  third  fex  exifts  in  fome 
infedts  which  we  call  neuter :  As  thefe  have  not  the  diftin- 
guifliing  parts  of  either  fex,  they  may  be  confidered  as  eunuchs 
or  infertile.  We  know  of  no  inftance  of  this  kind  in  any  other 
clafs  of  animals,  nor  in  vegetables,  except  in  the  clafs  Synge- 
nefia,  and  in  the  Opulus.  This  kind  of  fex  is  only  found  among 
thofe  infedts  which  form  themfelves  into  focieties,  a&bees,.wafps,. 
and  ants  :  and  here  thefe  kind  of  eunuchs  are  real  (laves,  as  on 
them  lies  the  whole  buftnefs  of  the  economy  ;  while  thofe  of  the 
other  fex  are  idle,  only  employing  themfelves  in  the  increafe  of 
the  family.  See  the  article  Bees.  Among  Ants,  the  neuters 
form  a  hill  in  the  (hape  of  a  cone,  that  the  water  may  run  oft' 
it,  and  place  thofe  which  are  in  the  pupa  ftate  on  that  fide  of  it 
which  is  lead  expofed  to  the  heat  of  the  fun.  At  a  confiderable 
diftance  from  thefe  are  found  the  habitations  of  the  males  and 
females,  to  whom  the  mod  ready  obedience  is  yielded  by  the 
neuters,  till  a  new  offspring  (ucceeds,  and  then  they  oblige  them 
to  quit  their  habitations.  But  thofe  ants  which  live  entirely 
under  ground,  provide  better  for  themfelves  in  this  refpedt ;  for 
a  little  before  their  nuptials  they  quit  their  habitation  of  their 
own  accord,  and,  after  fwarming  in  the  manner  of  bees,  co¬ 
pulate  in  the  air ;  and  each  retiring  to  fpme  new  habitation 
founds  a  new  race. 

No  hermaphrodites  have  as  yet  been  difeovered  among  infects. 
There  is  fomething  very  fingular,  however,  in  the  propaga¬ 
tion  of  the  aphides.  A  female  aphis  once  impregnated,  can 
produce  young,  which  will  continue  to  produce  others 
without  any  freffi  impregnation,  even  to  the  fifth  pro¬ 
geny;  afterwards  a  new  impregnation  muft  take  place.  See 
Aphis. 

The  male  infects,  like  male  hawks,  are  always  fmaller  than 
the  females. 

,  In  the  propagation  of  their  fpecies  they  are  remarkably  care¬ 
ful  ;  fo  that  it  is  with  the  greateft  difficulty  the  flies  are  kept 
from  depofiting  their  eggs  on  frefli  meat,,  the  cabbage  butterfly 
from  laying  them  on  cabbage,  and  other  infedts  from  depofiting 
them  in  the  feveral  places  peculiar  to  each.  The  fcarabaeus 
pilularius  and  carnifex  are  deferving  of  our  attention,  as  they 
afrord  a  mutual  afliflance  to  each  other  :  for  when  the  femaiie 
has  laid  her  eggs  in  a  little  ball  of  dung,  the  males  with  their 
feet,  which  are  axiform,  affift  the  female  to  roll  it  to  fome  fuit- 
able  place  ;  as  Ariftotle  and  Pliny  formerly,  and  Eoefling  has 
fince  remarked. 

A  fadt  not  a  little  wonderful  is,  that  ill  the  coccus  and  onif- 
cus,  the  female  has  no  fooner  brought  forth  her  young,  than 
(he  is  devoured  by  it ;  and  that  the  fphex  (hould  be  able  lo  rea¬ 
dily  to  kill  the  caterpillar  of  a  moth,  then  bury  it  in  the  earth, 
and  there  depofit  her  eggs  in  it.  Nor  can  we  without  admira¬ 
tion  behold  the  fame  fpecies  of  aphis,  which  was  viviparous  in 
the  fummer,  become  oviparous  in  the  autumn. 
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Almofc  innumerable  examples  might  be  brought  of  the  fingu- 
-larities  in  the  eggs  of  infedts  :  we  (hall,  however,  only  mention 
1  hole  of  the  hemerobius,  which  are  depofitecl  on  a  footftalk ; 
thofe  of  the  phalsena  neuftria,  which  are  placed  regularly  in  a 
ring  round  the  branch  of  fome  tree  3  and  the  compound  eggs  of 
Ihe  blatta  or  cock  roach. 

vSect.  III.  Of  tie  Metamorplofes  of  Infects. 

Except  thofe  of  the  aptera  clafs,  there  are  no  infers  but 
what  are  continually  undergoing  fome  transformation.  They 
change  firft  from,  the  (ovum)  egg,  into  the  (larva)  caterpillar 
or  maggot ;  then  into  the  (pupa)  chryfalis  3  and  laftly  into 
the  (imago)  fly  or  perfect  ftate.  During  each  of  thofe  changes, 
their  appearance  differs  molt  eflentially.  The  infedt,  as  foon  as 
it  came  out  of  the  egg,  was  by  former  entomologifts  called 
eruca  3  but  as  this  is  lynonymous  with  the  botanic  namej^w- 
brium,  it  was  changed  by  Linnaeus  for  the  term 

Larva ;  a  name  expredive  of  the  infedt’s  being,  in  this  ftate, 
as  it  were  mafked,  having  its  true  appearance  concealed.  Un¬ 
der  this  rnafk.  or  fain  the  entire  infedt,  fuch  as  it  afterwards 
appears  when  perfect,  lies  concealed,  inveloped  only  in  its  ten¬ 
der  wings,  and  pittting  on  a  foft  and  pulpy  appearance  3  info- 
much  that  Swammerdam  was  able  to  demonftrate  the  butterfly 
with  its  wings  to  exit!  in  a  caterpillar,  though  it  bore  but  a 
faint  refemblance  to  its  future  perfedtion.  The  infedt,  there¬ 
fore,  in  this  ftate,  undergoes  no  other  alteration  but  the  change 
of  its  fkin.  The  larvae  are,  for  the  moft  part,  larger  than  the 
infedt,  when  perfedt,  and  are  very  voracious.  The  caterpillar 
of  the  cabbage-butterfly  eats  double  what  it  would  feem  to  re¬ 
quire  from  its  fize  3  its  growth,  however,  is  not  adequate  to  its 
voracity. 

Pupa.  The  infedt  in  this  ftate  Was  formerly  called  chryfalis, 
or  aurelia :  but  as  the  appearance  of  gilding  is  confined  to  a 
few  butterflies  only,  the  term  of  pupa  has  been  adopted  in  its 
ftead  ;  becaufe  the  lepidoptera,  efpecially,  refemble  an  infant  in 
fwaddling-clothes 3  and  in  this  ftate  none,  except  thofe  of  the 
‘hemiptera  clafs,  take  any  nourifhment. 

Imago ,  is  the  third  ftate.  This  name  is  given  by  Linnasus  to 
the  third  change,  in  which  the  infect  appears  in  its  proper 
ihape  and  colours  3  and  as  it  undergoes  no  more  transforma¬ 
tions,  it  is  called  perfeB.  In  this  ftate  it  flies,  is  capable  of 
propagating  its  fpecies,  and  receives  its  true  antennse  3  which 
before,  in  moft  infedts,  were  fcarce  apparent. 

As  the  fhape  of  the  pupa  is  different  in  different  clafles  of 
Infedts,  it-affiimes  different  names  5  thus  it  is  called 

CearBata ,  when  it  is  round,  and  as  it  were  turned,  without 
the  leaft  refemblance  of  the  ltrudturc  of  the  infedt  3  as  in  the 
diptera. 

ObteBa,  when  it  confifts  as  it  were  of  two  parts,  one  of 
which  l'urrrounds  the  head  and  thorax,  and  the  other  the  ab¬ 
domen. 

Incompleta,  when  they  have  wings  and  feet,  but  are  not  ca¬ 
pable  of  moving  them  :  as  in  moft  of  the  hymenoptera. 

Semkomplcta,  in  which  they  walk  or  run,  but  have  only  the 
rudiments  of  wings. 

Completa,  in  which  they  immediately  obtain  the  perfedt  form 
of  the  infedt,  without  undergoing  any  more  change  :  as  in 
thofe  of  the  aptera  clafs,  except  only  the  flea.  The  bed-bug 
alfo  Ivdongs  to  this  clafs. 

The  fpider  undergoes  frequent  transformations,  though  only 
in  the  colour  of  its  fkin.  The  cruftaeeous  infedts,  as  crabs, 
lobfters,  &c.  yearly  call  their  (hells,  or  their  growth  would 
otherwife  be  impeded — The  fcolopendri,  when  young,  have 
fewer  feet  than  when  they  are  full  grown — All  infedts,  as  foon 
as  they  undergo  the  third  change,  are  arrived  at  their  full 
growth  3  nor  do  we  find  any  difference  in  the  fize  of  the  lame 


fpecies  of  Infedt  in  the  fame  countries,  tinlefs,  during  its  ca¬ 
terpillar  ftate,  it  has  not  had  a  fufficiency  of  proper  food. 

Sect.  IV.  Of  the  Clarification  of  Infills. 

The  infect  tribe  being  endowed  with  the  various  powers  of 
creeping,  flying,  and  ("wimming,  there  is  fcarce  any  place, 
however  remote  and  obfeure,  in  which  they  are  not  to  be  found. 
The  great  confufion  which  appeared  to  the  ancients  to  aril’e 
from  their  number,  made  them  never  dream  of  reducing  them 
to  any  lyftem.  Swammerdam,  that  indefatigable  inquirer  into 
nature,  obferved  that  their  metamorphofes  were  divided  by  na¬ 
ture  into  leveral  ftates  or  orders.  Their  external  appearance 
alfo  carried  with  it  fome  mark  of  diftindtion :  fo  that  entomo¬ 
logifts  called  all  thofe  of  the  coleoptera  clafs  Scar  ah  A  (beetles); 
thofe  of  the  lepidoptera  Papiliofiet  3  and  thofe  of  the  gymnop- 
tera  clafs  that  had  two  wings  only,  Mufia  (flies) ;  thofe  of  the 
fame  clafs  that  had  four  wings,  were  called  Apes  (bees).  No 
farther  progrefs  was  made  in  the  fyftematic  part  of  this  lcience 
till  the  time  of  Linnaeus.  He  was  the  firft  that  undertook  to 
determine  the  genera,  and  aflign  them  their  proper  charadters, 
in  the  Syjhnia  Natures ;  and  thus  reduced  this  lcience  to  a  fyf¬ 
tematic  form.  This  lyftem,  in  fubfequent  editions,  was  confi- 
derably  enriched  and  amended  by  him,  infomuch  that  the  fcience 
of  infedts  now  (bines  forth  in  its  full  luftre.  He  it  was  who 
firft  inftituted  natural  orders,  and  reduced  them  into  genera  by 
expreffive  names ;  determined  an  infinite  number  of  fpecies  in 
the  Fauna  Suecica  and  Mufium  Regina  3  colledled  with  incre¬ 
dible  pains  the  lynonymous  names  of  the  various  authors  who 
had  written  on  them  ;  and,  laftly,  added  their  deferiptions,  and 
the  places  in  which  they  were  to  be  found.  So  that  the  fyftem 
of  this  illuftrious  author  will  lead  any  perfon,  without  the 
affiftartce  of  a  fiiafter,  for  the  moft  part,  eafily  to  afeertain  the 
name  of  any  iflfedt  he  may  meet  with.  Before  his  time  fcarce 
any  more  than  200  infedts  were  known  3  whereas,  in  the  laft 
edition  of  his  lyftem,  he  has  determined  the  names  of  nearly 
3000  diftindt  fpecies;  though  this  is  not  the  fixth  part  of  the 
number  that  is  now  known. 

Orders.  The  clafs  of  infills  is  divided  by  Linnaeus  into 
feven  orders.  1.  The  Coleoptera  (from  xaXios  a  Jbeatb,  and 
crisp ov  a  wing),  are  fuch  infedts  as  have  cruftaeeous  elytra  or 
(hells,  which  Ihut  together,  and  form  a  longitudinal  futura 
down  the  back  of  the  inledt;  as  the  beetle  (buprefiis  ignita), 
fig.  16.  plate  13.  2.  Hemiptera  (from  >i ■j.lov  half  and  iCepcy  a 

wing),  have  their  upper  wings  ufually  half  cruftaeeous  and  half 
membranaceous,  not  divided  by  a  longitudinal  future,  but  in¬ 
cumbent  on  each  other;  as  the  cimex,  fig.  17.  3.  Lepidoptera 

(from  Xe? tic  a  fiale,  and  wisp*  a  wing),  are  infedts  having  four 
wings,  covered  with  fine  feales  in  the  form  of  powder  or  meal ; 
as  in  the  butterfly  (papilio  aniiopa),  fig.  18.  4.  Neuroptcra, 

from  vsujov  a  nerve,  and  Ihpov  a  wing),  have  four  membranous 
tranfparent  naked  wings,  generally  like  network  :  as  in  the 
panorpa  coa,  fig.  19.  5.  Hymenoptera  (from  ry.-.iv  a  membrane , 

and  7rl£^v  a  wing),  arc  infedts  with  four  membranous  wings ; 
tail  furniftied  with  a  (ting;  as  in  the  tenthredo,  fig.  20.  6. 

Diptera  (from  ha  two,  and  Hyoy  a  wing),  arc  fach  as  have 
only  two  wings,  and  poifers;  as  in  the  fly  (mufia),  fig.  21. 
7.  Aptera  (from  a  without,  and  Hlyot  a  wing),  infedts  having 
no  wings.  This  laft  divifion  contains  fcorpions,  fipiders,  crabs, 
lobfters,  8tc.  See  Aranea,  Cancer,  &c. 

Genera.  It  is  not  neceffary  to  infert  here  the  characters  ot 
ail  the  different  genera  which  may  be  found  in  Linnaeus's  Syft. 
Nat.  It  will  be  firfficient  to  enumerate  fome  new  genera  men¬ 
tioned  by  fubfequent  fyftematic  writers  3  fo  that,  by  being  ac¬ 
quainted  with  the  fnbtile  diftindtions  on  which  they  are  built, 
the  ftudent  may  avoid  running  into  confufion.  It  is  among  the- 
moderns  only  that  genera  of  this  kind  are  to  be  met  with,  and 
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new  names  given  them.  To  remove  this  difficulty,  we  fhall 
firft  enumerate  thofe  names  adopted  by  authors,  which  are  fyno- 
nymous  with  thofe  of  Linnaeus. 

New  Genera  of  Authors  fynonymous  with  thofe  of  Linnaeus. 

In  thi3  account  we  {hall  diftiuguifh  the  names  of  other  authors 
bv  italics.  Thus  Lucanus  has  been  named  Platyceros — Hiller, 
Attelabus — Bvrrhus,  Antbrenus  cijlcla — Mylabris,  Laria  Scop. 
— Attclabus,  Cleats — Silpha,  Pcltis — Bruchus,  Mylabris — Pti- 
nus,  Pyrrhus — Chryfomela,  Galericula — Hifpa,  Cr'uferis — Can- 
tharis,  Cieindela — Bupreftis,  Cucujus — Carabus,  BupreJUs — 
Myrmeleon,  Formica-ko — Sirex,  Uroccros. 

New  Genera  of  Authors. 

Copris ;  Scarabasus  abfque  fcutello — Bofricius-,  Dermcfutes 
Capecinus — Cijlela-,  Byrrhus  pilula — Rhinomancer ;  Attelabus 
roftno  produCto  fere  curculionis — Antbribus ;  Silpha — Bruchus-, 
Ptinus  Fur  ob  fpinas  thoracis — Melolontba  ;  Chryfomela  cylin- 
drica — Altica ;  Chryfomela  faltatoria — Diaperis ;  Chryfomela 
fungorum — Pyrocbcra-,  Cantharis — Telephones  ;  Cantharis  — 
Cantharis-,  Meloe  alata — Ccrocoma-,  Meloe  fhafferi — Not  axis ; 
Meloe  monoceros — Prionus ;  Cerambyx  thoracis  margine  den- 
ticulato — Stenocoris  ;  Leptura  thorace  fpinofa — Ilydropbilus ; 
Dytifcus  antennis  clavatis — Mylabris ;  Necydalis  minor — Acri- 
dium-,  Gryllus  muticus — Locufta ;  Gryllus  tettigonia — Tcttigo- 
nia  ;  Cicada — Corixa  ;  NotoneCta — Naiicoceris  ;  Nepa — Pcrla-, 
Hemerobius  canda  brfeCta — Libelluloides ;  Myrmeleon  antennis 
capitatis — Crabro-,  Tenthredo  antennis  clavatis — Pteropbortis ; 
Phalacna  alucita — Bibio-,  Tipula  thorace  fpinoffi — Stomoxoides  ; 
AfiUis  bucca  inflata — Strationymus ;  Mufca — Nemotelus ;  Mufca 
— Valued! a ;  Mufca. 

Thefe  genera  appear  to  be  in  a  great  meafure  like  thofe  which 
were  introduced  into  botany  by  the  followers  of  Rivinus.  Pay¬ 
ing  too  little  regard  to  nature,  they  difunited  natural  genera, 
on  account  of  the  molt  trilling  diftinCtions.  This  made  their 
continuance  in  the  fcience  of  very  Ihort  duration.  Our  bufinefs 
here  is  not  to  fuppofe,  but  to  examine,  what  nature  will  allow 
of,  and  what  the  will  not.  Knowledge  of  this  kind,  built  on 
©pinion  only,  will  not  ftand.  We  are  therefore  to  look  into 
the  fcience  with  great  accuracy ;  and  the  larva  of  the  infeCt,  its 
manner  of  changing,  and  other  things  of  moment,  are  to  be 
known,  before  we  prefume  to  form  a  new  genus. 

Coining  of  new  names,  and  changing  of  one  old  one  for 
another,  has  been  the  fource  of  the  greatelt  confufion.  Thus, 
in  order  to  reduce  the  cieindela  and  carabus  to  the  fame  genus, 
baprejiis  has  been  adopted  for  the  generic  name ;  but  as  that 
genus  had  long  ago  received  a  very  different  application,  it  was 
changed  for;  that  of  cucujus.  Again,  that  the  officinal  eantha- 
rides  might  be  ranged  among  the  cerambyces,  the  cantharides 
have  been  removed  from  the  genus  of  meloe  (to  which  they' 
naturally  belong),  and  referred  t  o  the  genus  of  cieindela,  ob¬ 
taining  thus  a  new  name.  And  fo  of  many  others.  Thusallb, 
to  mention  no  more,  how  needlefs  and  ralli  was  it  to  leparate 
theacridinm  and  loculta  from  the  genus  of  gryllus,  the  crabro 
from  the  tenthredines,  and  the  mylabris  from  the  necydalis  ! 

Trivial  Names.  The  trivial  names  placed  under  their 
rcfpcCtivc  genera  will  occafion  little  or  no  controversy ;  they  are 
current  like  money,  and  of  the  fame  utility  as  the  proper  names 
of  men,  Peter  or  Paul,  &c.  Infects  living  on  vegetables  fliould 
receive  their  names  from  the  particular  plants  on  which  they 
moftly  feed,  as  that  method  is  preferableto  all  others.  Thus  the 
names  of  the  pbaLvna.  rnori,  Cce.  are  excellent ;  and  when  we 
are  able  to  give  fuch  to  infers,  the  old  ones  are  to  be  difearded. 
But  we  are  to  be  cautious  of  not  being  too  hafty  in  our  judg¬ 
ment  in  this  refpeCt;  as  iufeCts,  when  they  cannot  get  their 


favourite  food,  will  often  eat  other  plants.  Thus  the  filk-worm, 
for  want  of  mulberry  leaves,  will  eat  thofe  of  lettuce,  though 
it  will  not  be  fo  well  nourifhed  by  them. 

Various  other  inftances  of  the  invention  of  trivial  names  will 
be  met  with  in  the  Syfema  Natune,  particularly  among  the 
butterflies  and  moths.  To  prevent  confufion  from  the  great 
number  of  fpecies  which  conftitute  the  genus  of  phalaena,  they 
are  diftributed  into  fe&ions,  and  diftinguifhed  by  the  terms  of 
bombyces ,  no  flue,  geo  me  tree,  tort  Aces,  pyra/ides,  tines,  and  alit- 
cita-.  The  bombyces,  and  noCtuae,  which  are  fo  much  alike, 
that  the  females  of  the  bombyces  are  with  great  difficulty  dif- 
tinguifhed  from  the  noCtuse,  are  named  in  a  promifeuous 
manner. 

All  thofe  of  the  geometrae  have  their  names  terminating  in 
aria  and  ata,  according  as  their  antennae  are  fetaceous  or  pecti¬ 
nated.  The  tortrices,  in  aria  \  the  pyralides,  in  alts ;  the  tineae, 
in  ella  ;  and  the  alucitae,  in  daftyla  :  1b  that  it  is  evident  from 
the  termination  itfelf  to  what  feCtion  the  inleCl  is  to  be  referred. 
It  were  to  be  wiflied  that  fimilar  inftitutions  could  be  formed 
throughout  the  whole  fcience,  as  here  the  name  itfelf  ferves  to 
diftinguifh  the  infeCt. 

Butterflies  are  divided  into  feCtions,  by  the  names  of  Equites, 
Hcliconii,  Danai,  Nympbeiles,  and  Plebeii.  In  fuch  a  multitude 
of  butterflies,  the  greateft  part  of  which  are  foreign  and  extra 
European,  and  to  whofe  food  and  manner  of  life  we  are  utter 
ftrangers,  it  was  impoffible  to  give  fignificant  trivial  names. 
Linnaeus,  therefore,  by  way  of  fimile,  has  taken  the  names  of 
the  Equites  from  the  Trojan  hiftory.  Thefe  confift,  as  it  were, 
of  two  troops  or  bodies ;  of  which  one  contains  the  fable,  and 
as  it  were  mourning  nobles,  having  red  or  bloody  fpots  at  the 
balls  of  their  wings.  Thefe  receive  names  from  the  Trojan 
nobles;  and  as  Priam  was  king  of  Troy,  the  raoft  fplendid 
amonsr  thefe  bear  his  name.  The  other  body,  ornamented  with 
a  variety  of  gay  colours,  are  diftinguifhed  by  the  names  of  the 
Grecian  heroes ;  and  as  in  both  armies  there  were  kings  as  well 
as  officers  of  an  inferior  rank,  thofe  elegant  butterflies,  whofe 
hinder  wings  refembled  tails,  were  diftinguifhed  by  fome  royal 
name.  Thus  when  Paris  is  mentioned  (knowing  from  hiftory 
that  he  was  a  Trojan,  and  of  royal  blood),  we  find  him  among 
thofe  of  the  firft  feCtion  ;  that  is,  thofe  ol  a  fable  colour,  fpot- 
ted  in  the  bread  with  red,  and  having  their  hinder-wings  refem- 
blino;  tails.  When  Agamemnon  is  named,  we  remember  him 
to  be  a  noble  Greek,  and  find  him  among  thofe  nobles  which 
have  variegated  and  fwallow-tailed  wings.  But  when  Kerens 
is  fpoken  of,  we  readily  know  him  to  belong  to  the  laft  feCtioi^ 
having  wings  but  no  tails. 

The  fecond  clals,  which  contains  the  HeEconii,  derive  their 
names  from  the  mufes,  as  Urania.  'The  names  of  the  fons  and 
daughters  of  Danaus  are  beftowed  on  the  third  feCtion.  And  as 
thefe  fpccies  are  fubdivided  into  two  other  feChons,  viz.  the 
white  and  parti-coloured,  the  metaphor  is  fo  conducted,  that 
the  white  ones  preferve  the  names  of  the  daughters  of  Danaus, 
and  the  parti-coloured  ones  thofe  of  the  fons  of  Egyptus  :  fo  that 
it  is  evident  from  the  name  itfelf  to  what  feCtion  the  butterfly 
is  to  be  referred. 

The  names  of  the  fourth  feCtion,  Nympbales,  are  taken  from 
various  nymphs  of  antiquity;  and  thofe  of  the  filth  feCtion, 
Plebeii,  are  feleCtcd  from  different  men  among  the  ancients 
whofe  names  are  worthy  of  remembrance :  fo  that  by  this 
means  a  knowledge  of  the  ancients  may  be  interfperfed,  and 
this  agreeable  fcience  be  made  doubly  pleating.  Thofe,  there¬ 
fore,  Ivho  may  find  new  lepidoptera,  and  give  them  new  names, 
will  do  well  to  follow  this  method,  unlefs  it  be  apparent  what 
food  the  infeCt  chiefly  prefers  for  its  fubfiftence 
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E'NTPvEPAS,  in  the  manege,  a  broken  pace  or  going,  that 
is  neither  walk  nor  trot,  but  has  fomewhat  of  an  amble.  This 
is  a  pace  or  gait  of  luch  horfes  as  have  no  reins  or  back,  and 
go  upon  their  fhoulders ;  or,  of  fuch  as  are  l'poiled  in  their 
limbs. 

ENTRING-laddehs,  in  a  drip,  are  of  two  forts  ;  one  ufed 
by  the  velfel’s  fides,  in  a  harbour,  or  in  fair  weather,  for  per- 
fons  to  go  in  and  out  of  the  fhip  :  the  other  is  made  of  ropes, 
with  fmall  ftaves  for  fteps ;  and  is  hung  out  of  the  gallery  to 
enter  into  the  boat,  or  to  come  aboard  the  lliip,  when  the 
fea  runs  l'o  high  that  they  durft  not  bring  the  boat  to  the  fitip’s 
fide  for  fear  of  Having  it. 

ENTROCHUS,  in  natural  hiftory,  a  genus  of  extraneous 
fulfils,  ufually  of  about  an  inch  in  length,  and  made  up  of  a  num¬ 
ber  of  round  joints,  which  when  feparate  and  loofe  are  called 
trochiice  :  they  are  compofed  of  the  fame  kind  of  plated  lpar 
with  the  folHl  fhells  of  the  echini,  which  is  ufually  of  a  blueilh- 
grey  colour,  and  very  bright  where  frelh-broken  ;  they  are  all 
ftriated  from  the  centre  to  the  circumference,  and  have  a  cavity 
in  the  middle.  See  Plate  2.  The  entrochi  are  found  of  all 
fizes,  from  that  of  a  pin’s  head  to  a  finger’s  length,  and  the 
thicknefs  of  one’s  middle  finger;  and  are  plainly  of  marine  ori¬ 
gin,  having  often  fea-fliells  adhering  to  them.  They  feem  to 
be  the  petrified  arms  of  that  fingularJpecies  of  the  fea  ftar-fifli, 
called  Jlella  arbor ijce?is. 

ENTRY,  in  law,  fignifies  taking  poffeffion  of  lands  or  tene¬ 
ments,  where  a  perfon  has  a  right  fo  to  do. 

BUI  of  Entry,  in  commerce.  See  Bill.  In  making  entries 
inwards,  it  is  ufual  for  merchants  to  include  all  the  goods  they 
have  on  board  the  fame  fliip  in  one  bill,  though  fometimes  they 
may  happen  to  be  upwards  of  20  feveral  kinds  :  and  in  cafe  the 
goods  are  fhort  entered,  additional  or  poll  entries  are  now  al¬ 
lowed ;  though  formerly. the  goods,  fo  entered,  were  forfeited. 
As  to  bills  of  entry  outwards,  or  including  goods  to  be  exported, 
upon  delivering  them,  and  paying  the  cultoms,  you  will  receive 
a  lmall  piece  of  parchment  called  a  racket,  which  teftifies  your 
payment  thereof,  and  all  duties  for  fuch  goods.  If  feveral  forts 
of  goods  are  exported  at  once,  of  which  fome  a^e  free,  and 
others  pay  cultoms ;  the  exporter  mult  have  two  cockets,  and 
therefore  mull  make  two  entries ;  one  for  the  goods  that  pay, 
and  the  other  for  the  goods  that  do  not  pay  cuftom.  Entries  of 
goods,  on  which  a  drawback  is  allowed,  mull  likewife  contain 
the  name  of  the  lliip  in  which  the  goods  were  imported,  the 
importer’s  name,  and  time  of  entry  inwards.  The  entry  being 
tjius  made,  and  an  oath  taken  that  the  enftoms  for  thole  goods 
were  paid  as  the  law  direbls,  you  mull  carry  it  to  the  collector 
and  comptroller,  or  their  deputies;  who,  after  examining  their 
books,  will  grant  a  warrant,  which  mnft  be  given  to  the  lurveyor, 
learcher,  or  land-waiter,  for  them  to  certify  the  quantity  of 
goods ;  after  which  the  certificate  mult  be  brought  back  to  the 
colletlor  and  comptroller,  or  their  deputies,  and  oath  made  that 
the  faid  goods  are  really  fiiipped,  and  not  landed  again  in  any 
part  of  Great  Britain. 

ENVELOPE,  in  forti'ication,  a  work  of  earth,  fometimes 
In  form  of  a  fun  pie  parapet,  and  at  others  like  a  fmall  ram¬ 
part  with  a  parapet:  it  is  railed  fometimes  oil  the  ditch,  and 
fometimes  beyond  it. 

ENVIRGNNE,  in  heraldry,  fignifies  furrounded  with  other 
things  :  thus,  they  fay,  a  lion  environne  with  fo  many  bezants.- 
See  Bezant. 

ENUMERATION,  in  rhetoric,  a  part  of  peroration;  in 
which  the  orator,  collecting  the  lcattered  heads  of  what  has 
been  delivered  throughout  the  whole,  makes  a  brief  and  artful 
relation  or  recapitulation  thereof. 

ENVOY,  a  perfon  deputed  to  negotiate  fome  affair  with 
any  foreign  prince  or  Hate,  Thole  lent  from  the  courts  of 


Britain,  France,  Spain,  &c.  to  any  petty  prince  or  fiate,  fuch 
as  the  princes  of  Germany,  the  republics  of  Venice,  Genoa,  &c. 
go  in  quality  of  envoys,  not  ambalfadors  ;  and  fuch  a  character 
only  do  thofe  perfons  bear,  who  go  from  any  of  the  principal 
courts  of  Europe  to  another,  when  the  affair  they  go  upon  is 
nut  very  folemn  or  important.  There  are  envoys  ordinary  and 
extraordinary,  as  well  as  ambalfadors ;  they  are  equally  under 
the  protection  of  the  law  of  nations,  and  enjoy  all  the  privi¬ 
leges  of  ambalfadors ;  only  differing  from  them  in  this,  that 
the  fame  ceremonies  are  not  performed  to  them. 

ENVY,  in  ethics  ;  pain  felt,  and  malignity  conceived  at 
the  fight  of  excellenceor  happinefs  in  another.  See  Emulation. 

EON,  oriEoN.  SeeiEoN. 

EONIANS,  in  church  hiftory,  the  followers  of  Eon,  a  wild 
fanatic  of  the  province  of  Bretagne,  in  the  12th  century,  whole 
brain  was  difordered.  He  concluded  from  the  refemblance  be¬ 
tween  cum,  in  the  form  for  exorcifing  malignant  lpirits,  viz. 
Per  cum,  qui  vevturus  cji  judicarc  vivos  &  mortuos ,  and  his 
own  name  Eon,  that  he  was  the  fon  of  God,  and  ordained  to 
judge  the  quick  and  the  dead.  Eon,  however,  was  folemnly 
condemned  by  the  council  at  Rheims  in  1148,  at  which  Pope 
Eugenius  III.  prefided,  and  ended  his  days  in  a  miferable  pri- 
fon.  He  left  behind  him  a  number  of  followers  and  adherents, 
whom  perfecution  and  death  fo  weakly  and  cruelly  employed 
could  not  perfuade  to  abandon  his  caule,  or  to  renounce  an  ab- 
furdity  which,  fays  Moflieim,  one  would  think  could  never  have 
gained  credit  but  in  fuch  a  place  as  Bedlam. 

EORIA,  in  mythology,  a  feaft  celebrated  by  the  Athenians 
in  honour  of  Erigonus,  who,  by  way  of  punilhment,  for  their 
not  avenging  the  death  of  his  father  Icarus,  engaged  the  gods 
to  inflict  the  curie  on  their  daughters,  that  they  fhould  love  men 
who  never  returned  their  paflion,  The  feaft  was  inftituted  by 
the  order  of  Apollo. 

EOSTRE,  in  mythology,  a  Saxon  goddefs  to  whom  they  fa- 
crificed  in  the  month  of  April,  called  the  month  of  Eojlra;  and 
thence  the  name  Eajlcr,  which  the  Saxons  retained  after  their 
converfion  to  Chriftianity,  applying  it  to  the  fellival  celebrated 
in  commemoration  of  our  Saviour’s  refurrection. 

EPACRIS,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  pentandria  clals  of  plants.  The  calyx  is  a  five- 
parted  perianthium  ;  the  corolla  monopetalous and  tubular;  the 
ftamina  five  very  lliort  filaments  ;  the  pericarpium  a  roundilh, 
deprelfed,  quinquelocular,  quinquevalvular,  gaping  capfule  ; 
the  feeds  are  numerous  and  very  fmall. 

EPACTS,  In  chronology,  the  exceffes  of  the  folar  month 
above  the  lunar  fy  nodical  month,  and  of  the  folar  year  above  the 
lunar  year  of  twelve  fynodical  months;  or  of  feveral  folar 
months  above  as  many  fynodical  months,  and  ieveral  folar  years 
above  as  many  dozen  of  fynodical  months.  The  epacts,  then, 
are  either  annual  or  mcnjlrual.  Menftrual  epacts  are  the  ex¬ 
ceffes  of  the  civil  or  calendar  month  above  the  lunar  month. 
Suppofe,  e.  g.  it  were  new  moon  on  the  firft  day  of  January; 
fince  the  lunar  month  is  29  days  12  h.  4.4.'  31',  and  the  month 
of  January  contains  3  1  days,  the  menftrual  epaft  is  1  day  1 1  h. 
15'  57 'A  Annual  epa£ls  are  the  exceffes  of  the  folar  year  above 
lunar.  He«ce,  as  the  Julian  folar  year  is  365  days  6  h.  and 
the  Julian  lunar  year  354  days  8  h.  48'  3$",  the  annual  epact 
will  be  10  days  21  h.  1 1 '  22(  / ;  that  is,  nearly  1 1  days,  C011- 
fequently  the  epaft  of  2  years  is  22  days;  of  3  years,  .33  days; 
or  rather  ,3,  fince  30  days  make  an  cmlolijmic  or  intercalary 
month.  Thus  the  epact  of  4  years  is  14  days,  and  fo  of  the 
reft;  and  thus,  every  19th  year,  the  epact  becomes  30  or  o; 
confequently  the  20th  year  the  epact;  is  1 1  again  ;  and  fo  the 
cycle  of  epacts  expires  with  the  golden  number,  or  lunar  cycle 
of  19  years,  and  begins  with  the  fame,  as  in  the  following 
table :  9 
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Gold. 

Numb. 
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Gold. 

Numb. 

Epa&s. 

Gold. 

Numb. 

Epaffs. 

1 

XI 

7 

3 

XVII 

13 

XXIII 

2 

XXII 

XXVIII 

14 

IV 

.1 

III 

9 

IX 

15 

XV 

.  4 

XIV 

10 

XX 

16 

XXVI 

- 

5 

XXV 

I  X 

I 

17 

VIII 

6 

VI 

12 

XII 

18 

J9 

XIX 

XXX 

Again,  as  the  new  moons  are  the  fame,  that  is,  as  they  fall 
on  the  fame  day  every  19  years,  fo  the  difference  between  the 
lunar  and  tolar  years  is  the  lame  every  19  years.  And  becaufe 
the  laid  difference  is  always  to  be  added  to  the  lunar  year,  in 
order  to  adjul't  or  make  it  equal  fo  the  folar  year  5  hence  the  faid 
difference  refpeciively  belonging  to  each  year  of  the  moon’s  cy¬ 
cle  is  called  the  epadl  of  ibe  faid  year,  that  is,  the  number 
to  be  added  to  the  faid  year,  to  make  it  equal  to  the  folar 
year;  the  word  being  formed  from  the  Greek  t-rrayu,  induce, 
ifitercalo. 

Upon  this  mutual  refpeff  between  the  cycle  of  the  moon 
and  the  cycle  of  the  epacts,  is  founded  this  rule  for  finding  the 
Julian  epaff,  belonging  to  any  year  of  the  moon’s  cycle.  Mul- 
tijdy  the  year  given  of  the  moon’s  cycle  into  11  ;  and  if  the 
produff  be  lei's  than  30,  it  is  the  epaff  fought;  if  the  pro¬ 
duff  be  greater  divide  it  by  30,  and  the  remainder  of  the 
dividend  is  the  epaff.  For  inltance,  I  would  know  the 
epaff  for  the  year  1712,  which  is  the  third  year  of  the  moon’s 
cycle.  Wherefore  3  is  the  epaff  for  1712;  for  11  x  3  —  33, 
and  33  being  divided  by  30,  there  is  left  3  of  the  dividend  for 
the  epaff.  But  the  difference  of  the  Julian  and  Gregorian  years 
being  equal  to  the  excels  of  the  folar  above  the  lunar  year,  or  1 1 
days,  it  happens  that  the  Gregorian  epaff  for  one  year  is  the 
fame  with  the  Julian  epaff  for  the  preceding  year. 

EPAMINONDAS,  a  celebrated  Theban,  the  fon  of  Polym- 
nus,  and  one  of  the  greateft  captains  of  antiquity.  He  learned 
philofophy  and  mufic  under  I  .yds,  a  Pythagorean  philofopher  5 
and  was  from  his  infancy  inured  to  all  the  exercifes  of  body  and 
mind.  He  was  learned,  generous,  well-fkilled  in  war,  brave, 
model!,  and  prudent ;  and  had  fuch  a  regard  for  truth,  that  he 
would  not  tell  a  falfehood  even  in  jell.  He  ferved  tirft  under  the 
Lacedemonians ;  laved  the  life  of  Pelopidas  their  chief,  who  re¬ 
ceived  in  a  battle  feven  or  eight  wounds  ;  and  contracted  a  llriff 
friendlhip  with  that  general,  which  lalted  till  his  death.  At 
his  perluafions,  Pelopidas  delivered  the  city  of  Thrbes  from  the 
yoke  of  the  Spartans,  who  had  rendered  themfelves  mailers  of 
Cadmea,  which  occafioned  a  bloody  war  between  the  two  na¬ 
tions.  Epaminondas  was  made  general  of  the  Thebans  ;  on 
which  he  gained  the  celebrated  battle  of  Leuffra,  in  which 
Cleombrotns,  the  valiant  king  of  Sparta,  was  killed.  He  then 
ravaged  the  enemy's  countrv,  and  caufed  the  city  of  Medina  to 
be  rebuilt  and  peopled.  At  length,  the  command  of  the  army 
was  given  to  another,  becaufe  Epaminondas  had  kept  his 
troops  in  the  field  four  months  longer  than  he  had  been  ordered 
by  the  people  ;  but,  inliead  of  retiring  in  dilguft,  he  now  ferved 
as  a  common  foldier,  and  diltinguifhed  himfelfby  fo  many 
brave  affions,  that  the  Thebans,  afhamed  of  having  undefervedly 
deprived  him  of  the  command,  reftored  hitn  to  his  poft,  in  order 
to  carry  the  war  into  Thelfaly,  where  his  arms  were  always  vic¬ 
torious.  A  war  breaking  out  between  the  Elians  and  the  inha¬ 
bitants  of  Mantinca,  the  Thebans  took  the  part  of  the  former. 
Epaminondas  then  refolved  to  endeavour  to  l'urprife  Sparta  and 
Mantinca;  but  not  fucceeding,  he  gave  the  enemy  battle,  in 
which  he  received  a  mortal  wound  with  a  javelin,  the  bearded 
iron  remaining  in  the  wound.  Knowing  that  it  could  not  be 
drawn  out  without  occalioning  immediate  death,  he  would  not 


fuffer  it  to  be  touched,  but  continued  to  give  his  orders  :  and 
on  his  being  told,  that  the  enemy  were  entirely  defeated,  “  l 
have  lived  long  enough  (he  cried),  lincc  I  die  without  being 
conquered  ;”  and  at  the  fame  time  he  plucked  the  javelin  from 
his  wound,  and  expired,  563  B.  C. 

EPA  NALEPS1S.  See  Oratory. 

EPANODOS.  Ibid. 

EPANORTHOSIS.  Ibid. 

EPAltER,  in  the  manege,  fignifies  the  dinging  of  a  horfe, 
or  his  yerking  and  linking  with  his  hind-legs. 

EPAULEMENT,  in  fortification,  a  work  raifed  to  cover 
fidewife,  is  either  of  earth,  gabions,  or  falcines  loaded  with 
earth.  The  epaulements  of  the  places  of  arms  for  the  cavalry, 
at  the  entrance  of  the  trenches,  are  generally  of  fafeines  mixed 
with  earth. 

EPAULETTES,  are  a  kind  of  fhoulder-knots  worn  by  offi¬ 
cers  in  the  army.  They  are  of  various  figures  according  to  the 
cuftom  of  each  regiment.  They  are  fometimes  made  of  em¬ 
broidery  ;  but  more  commonly  of  lace. 

EPENTHESIS,  in  grammar,  the  interpofition  or  infertion 
of  a  letter  or  fyllable  in  the  middle  of  a  word;  as  alituum,  for 
all  turn  ;  rclligio,  for  religio ;  induperator,  for  imperator,  &c. 

EPEUS,  of  the  line  of  Endymion,  the  inventor  of  the  bat¬ 
tering  ram,  an  engine  of  great  fervice  in  fieges  to  make  a  breach. 
He  is  thought  to  have  built  the  Trojan  horfe,  and  to  have 
founded  the  city  Metaphontum. 

EPHA,  or  Ephah,  in  Jewifh  antiquity,  a  meafure  for 
things  dry,  equal  to  3  pecks  and  3  pints. 

EPHEB.7EUM,  in  antiquity,  the  place  where  the  ephebi  or 
youth  exercifed;  or,  as  lome  lay,  where  thofe  who  defigned  to 
exercife  met,  and  agreed  what  kind  of  exercil'e  they  fhould  con¬ 
tend  in,  and  what  lhould  be  the  victor's  reward. 

EPHEBI,  among  the  Athenians,  a  defignation  given  to  their 
young  men  when  they  arrived  at  1 S  years  of  age,  at  which  time 
they  had  their  names  entered  in  a  public  regitter. 

EPHEDRA,  in  botany,  a  genus  of  the  monadelphia  order, 
belonging  to  the  diceeia  clals  of  plants ;  and  in  the  natural  me¬ 
thod  ranking  under  the-qpilt  order,  Conifer  a.  The  male  calyx 
is  bifid  ;  there  is  no  corolla,  but  feven  ftamina  ;  four  antherae 
inferior ;  three  fuperior.  The  female  calyx  is  bipartite,  and 
five-fold,  upon  one  another ;  there  is  no  corolla ;  there  are 
two  pillils,  and  two  feeds  covered  by  the  calyx,  refembling  a 
berry. 

EPHEMERA,  from  n^tfa,  “  a  day;"  a  diary  fever,  or  a  fe¬ 
ver  of  one  day’s  continuance  only.  In  this  cafe,  fuch  a  heat  as 
attends  an  excefs  of  wine,  a  pulle  fomewhat  full  and  quick,  but 
foft  and  regular,  a  flight  head-ach,  a  naufea,  and  reltlellhefs,  are 
all  the  fymptoms,and  which  terminate  without  any  fenfi'ble  eva¬ 
cuation.  If  it  continue  unto  the  third  day,  it  is  not  a  diary  fe¬ 
ver  ;  and  if  the  conllitution  is  very  irritable,  an  heffic  is  to  Ik 
dreaded. 

Ephemera,  the  Day-fy,  in  zoology,  a  genus  belonging  to 
the  order  of  neuroptera.  It  has  no  teeth  or  palpce  ;  there 
are  two  large  protuberances  above  the  eyes ;  the  wings  are 
ereff,  the  two  hind  ones  being  largeft ;  and  the  tail  is  bnlt- 
ly.  Thefe  Hies  take  their  name  from  the  fhortncls  of  their 
life,  and  are  diltinguifhed  into  lcveral  l’pecies.  Some  live  l’e- 
veral  days,  others  do  not  take  flight  till  the  letting  ot  the  lun, 
and  live  not  to  fee  the  riling  of  that  luminary.  Some  exilt  but 
one  hour,  others  hut  half  that  time  ;  in  which  fhort  period  they 
comply  with  the  call  of  nature.  With  refpeff  to  thole  that  live 
feveral  days,  Mr.  Barbut  obl'ervcs  there  is  a  peculiarity  incident 
to  themfelves  alone.  They  have  to  call  oft  one  Hough  more,  an 
operation  which  fometimes  takes  24  hours  to  complete.  To 
bring  this  about,  they  cling  fait  to  a  tree.  The  ephemerae,  be¬ 
fore  they  llutter  in  air,  have  in  lome  manner  been  fifties.  They 
remain  in  the  Hates  of  larva  and  chryfalis  (fee  pi.  2.)  for  one, 
two,  or  three  years.  The  chryfalis  only  differs  from  the  larva 


E  P  H 


E  P  I 


[  3°4  ] 


by  there  being  oblervable  on  its  bach,  cafes  for  wings.  Both 
have  on  their  tides  fmall  fringes  of  hair,  which,  when  put  into 
motion,  ferve  them  as  fins.  Nothing  can  be  more  curious  than 
the  plying  of  thofe  little  pars  in  the  water.  Their  abdomen  is 
terminated,  as  well  as  in  their  ftate  of  flies,  by  three  threads. 
Thefe  larvoe.fcoop  themfelves  out  dwellings  in  the  banks  of  ri¬ 
vers  ;  and  they  are  fmall  tubes  made  like  fiphons,  the  one  ferv- 
ing  for  an  entrance,  the  other  affording  them  an  outlet.  The 
banks  of  fome  rivers  are  often  perforated  with  them.  When 
the  waters  decreafe,  they  dig  frefh  holes  lower  down,  in  order  to 
enjoy  their  element  the  water.  The  feafon  and  hour  when  the 
chryfalids  of  the  different  lpecies  of  the  ephemerae  turn  into 
flies,  maintain  a  kind  of  regularity.  The  heat,  the  rife  or  fall 
of  the  waters,  accelerate,  however,  or  poftpone  their  Anal 
difplay.  The  ephemera  of  the  Rhine  appear  in  the  air  two 
hours  before  funfet.  Thefe  flies  are  hatched  almoft  all  at 
the  fame  inftant  in  fuch  numbers  as  to  darken  the  air.  The 
moft  early  of  thofe  on  the  Marne  and  Seine  in  France  do  not  be¬ 
gin  to  fly  till  two  hours  after  the  fetting  of  the  fun,  towards  the 
middle  of  Auguft.  They  are  feen  fluttering  and  fporting  on 
the  brink  of  their  tomb.  The  glare  of  light  attracts  them, 
round  which  they  perform  a  thouland  circles  with  amazing  re¬ 
gularity.  Their  coming  together  for  the  purpole  of  generation 
can  only  be  lurmifed,  the  fhortnefs  of  their  life  requiring  that 
all  its  funTions  fhould  be  proportionable  to  their  duration. 
Some  naturalifts  have  been  of  opinion,  that  the  males  impreg¬ 
nate  the  eggs  after  the  manner  of  tithes.  The  females,  by  the 
help  of:  the  threads  of  their  tail  and  the  flapping  of  their  wings, 
fupport  themfelves  on  the  furface  of  the  water,  and  in  that  al- 
moft  upright  fltuation  drop  their  eg'gs  in  clufters.  One  tingle 
female  will  lay  700  or  800  eggs,  which  fink  to  the  bottom.  The 
larvae  that  efcape  from  the  voracioulhels  of  the  tithes,  let  about 
the.  conftruTion  of  habitations  to  fheltter  them  from  every  kind 
of  danger.  When  the  flies  have  propagated,  they  are  ieen  to 
die  and  fall  by  heaps.  The  land  and  water  are  ftrewed  with 
them  to  a  contiderable  thicknefs.  The  fithermen  conlider  thefe 
multitudes  of  deffroyed  inferits  as  manna  for  the  tithes. 

EPHEMERIDES,  in  aftronomy,  tables  calculated  by  aftro- 
tfomers,  fliowing  the  prefent  ftate  of  the  heavens  for  every  day 
at  noon-;  that  is,  the  places  wherein  all  the  planets  are  found  at 
that  time.  It  is  from  thefe  tables  that  the  eclipfes,  conjunc¬ 
tions,  and  afpefts  of  the  planets,  are  determined  ;  horofeopes  or 
celeftial  fchemes  conftrndled,  &c.  We  have  ephemerides  of 
Origan,  Kepler,  Argoli,  Heckerus,  Mezzaracchis,  Wing,  De  la 
Hire,  Parker,  &c.  S.  Caflini  has  calculated  ephemerides  of  the 
fidera  medicaea  orfatellites  of  Jupiter,  which  are  of  muchufe  in 
determining  the  longitude. 

In  England,  the  Nautical  Almanac,  or  Aftronomical  Ephe- 
meris;  published  annually  by  anticipation,  under  the  direftion 
of  the  commitfloners  of  longitude,  is  the  moft  contiderable.  In 
France,  celeftial  ephemerides  have  been  publiflied  by  M.  Def- 
places  every  ten  years,  from  1715  to  1 743  :  they  were  after¬ 
wards  continued  by  the  Abbe  Caille,  with  many  additions  ;  of 
which  an  account  may  be  feen  in  the  Hiftory  of  the  Academy  of 
Sciences  for  1743.  The  Academy  of  Sciences  have  likewife 
publiflied  annually,  from  the  beginningof  the  prefent  century, 
a  kind  of  ephemeris,  under  the  title  of  Connoijfance  des  Terns. 
Thefe  publications  however  have  been  interrupted  by  the  revo¬ 
lutionary  firugglcs  in  that  country. 

EPHESUS,  an  ancient  and  celebrated  town  of  Turkey  in 
Afia,  in  that  part  of  Natolia  anciently  called  Ionia.  It  is  now 
called  Ajafalouc,  and  has  ftill  many  remains  of  its  antient 
fplendour.  There  is  nothing  to  be  feen  about  it  but  heaps  of 
marble,  overturned  walls,  columns,  capitals,  and  pieces  of  fta- 
tues,  heaped  one  upon  another.  The  fortrefs,.  which  is  upon  an 
eminence,  feems  to  be  the  work  of  the  Greek  emperorfe.  The 
eaftern  gate  has  three  baffo-relievos,  taken  from  fome  ancient 
monuments  :  that  in  the  middle  was  conftru&ed  by  the  Ro¬ 


mans.  The  moft  remarkable  ftruflure  of  all  was  the  temple 
of  Diana,  which  the  ancietit  Chriftians  had  turned  into  a  church} 
but  it  is  now  fo  entirely  ruined,  that  it  is  no  eafy  matter  to  find 
the  ground-plot :  however,  there  are  ibtne  ruins  of  the  walls, 
and  of  five  or  fix  marble  columns,  all  of  a  piece,  40  feet  in 
length,  and  (even  in  diameter.  It  is  feated  near  a  gulf  of  the 
fame  name,  and  has  ftill  a  good  harbour,  40  miles  S.  of  Smyr¬ 
na.  E.  long.  27.33.  N.  lat.  37.  48. 

EPHETriE,  from  “  I  fend  forth, ”  in  antiquity,  a- 

fort  of  magiftrates  among'  the  Athenians,  inftituted  by  king 
Demophoon,  to  take  cognizance  of  murder,  man-flaughtcr, 
and  chance-medley.  Their  number  was  100,  whereof  30  were 
Athenians,  and  50  Argians  :  they  were  not  admitted  to  the 
poll  till  upwards  of  jjo  years  of  age.  Draco  new  modelled  it, 
excluded  the  Argians  from  it,  and  made  it  to  confift  of  51 
Athenians,  each  above  50  years  of  age  :  Ubbo  Emmius  de  Rep. 
Athen.  lays,  he  transferred  to  them  part  of  the  jurildirition  of 
the  Areopagites.  See  Areopagus. 

EPHOD,  in  Jewilh  antiquity  ;  one  part  of  the  prieftly  ha¬ 
bit  ;  being  a  kind  of  girdle,  which,  brought  from  behind  the 
neck  over  the  two  Ihoulders,  and  hanging  down  before,  was  put 
acrols  the  ftornach,  then  carried  round  the  waift,  and  made  ufe 
of  as  a  girdle  to  the  tunic.  There  were  two  forts  of  ephods, 
one  of  plain  linen  for  the  priefts,  and  the  other  embroidered 
for  the  high  prieft. 

EPHORI,  in  Grecian  antiquity,  magiftrates  eftablifli^d  in¬ 
ancient  Sparta  to  balance  the  regal  power.  The  authority  of 
the  ephori  was  very  great.  They  fometimes  expelled  and  even 
put  to  death  the  kings,  and  abolilhed  or  fulpended  the  power  of 
the  other  magiftrates,  calling  them  to  account  at  pleafure. 
There  were  five  of  them,  others  fay  nine.  They  prelided  in  the 
public  lhows  and  feftivais.  They  were  entrufted  with  the  pub¬ 
lic  treafure ;  made  war  and  peace  ;  and  were  lb  abfolute,  that 
Ariftotle  makes  their  government  equal  to  the  prerogative  of  a 
monarchy.  They  were  eftablilhed  by  Lycurgus,  according  to 
the  generality  of  authors  :  though  this  is  denied  by  other-,  who 
date  their  origin  130  years  after  the  time  of  that  legillator. 
Thus  Plutarch,  in  his  Life  of  Cleomenes,  aferibes  their  inftitu- 
tion  to  Theopompus  king  of  Sparta;  which  is  alfo  confirmed, 
by  the  authority  of  Ariftotle. 

EPHORUS,  an  orator  and  hiftorian  of  Cumre  in  /Eolia, 
about  352  years  before  Chrill.  He  was  dilciple  to  liberates,  by 
whofe  advice  he  wrote  a  hiftory  which  gave  an  account  of  all 
the  actions  and  battles  that  bad  happened  between  the  Greeks- 
and  barbarians  for  750  years.  It  was  greatly  efteemed  by  the 
ancients  ;  but  is  now  loft. 

EPHRATA,  a  fmall  town  of  Pennfylvania  in  America,  and . 
the  principal  fettlement  of  the  religious  feft  called  D  unhands  or. 
Tunhers.  SeeTuNKEKS. 

EPFIREM  (Syrus),  an  ancient  Chriftian  writer,  in  the 
fourth  century,  deacon  of  Edelfa,  was  born  at  Nilibe,  in  Syria. 
He  was  greatly  efteemed  by  St.  Balil,  St.  Gregory  Nylfen, 
and  other  great  men.  He  wrote  againft  the  opinions  of  Sabel- 
lius,  Arius,  Apollonarius,  the  Manichees,  8cc.  and  acquired 
fuch  reputation  by  his  virtue  and  his  works,  that  he  was  called 
the  doftor  and  the  -prophet  of  the  Syrians.  He  died  in  378.  The 
beft  editions  of  his  works  are,  that  of  Oxford,  in  1708,  in  folio, 
and  tha^  of  Rome,  from  1732  to  1736,  in  Syriac,  Greek,  and 
Latin,  6  vols.  folio. 

EPHYDOR,  in  antiquity,  an  officer  in  the  Athenian  courts 
of  juftice,  who  was  to  provide  the  plaintiff  and  defendant  with 
equal  water  hour-glafles.  When  the  glafs  was  run  out,  they 
were  not  permitted  to  fpeak  any  farther;  and,  therefore,  we 
find  them  very  careful  not  to  lofe  or  mifpend  one  drop  of  their 
water.  Whilft  the  laws  quoted  by  them  were  reciting,  or  if 
any  other  bufinefs  happened  to  intervene,  they  gave  orders  that 
the  glafs  Ihould  be  flopped. 

EPIBATriE,  E^iCAa',  among  the  Greeks,  marines  or  fol- 
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fliers  who  fervcj  on  board  the  (hips  of  war.  They  were  armed 
in  the  lame  manner  as  the  land-forces,  only  that  more'ofthem 
wore  full  or  heavy  armour. 

EPIBATERION,  a  poetical  compofition,  in  ufe  among  the 
ancient  Greeks.  When  any  perfon  of  condition  and  quality 
returned  home  after  a  long  abfence  or  journey  into  another 
country,  he  called  together  his  friends  and  fellow-citizens,  and 
made  them  a  fpeech,  or  rehearfed  them  a  copy  of  verfes,  where¬ 
in  he  returned  folemn  thanks  to  the  immortal  gods  for  his  happy 
return ;  and  ended  with  an  addrefs  by  way  of  compliment  to 
his  fellow-citizens.  Thefe  verfes  made  what  the  Greeks  call 
iicri&xTspioy,  epibaterium,  of  smSctnu,  “  I  go  abroad.”  At  going 
away  they  had  another,  called  apobaterium. 

EPIBATERIUM,  in  botany  :  a  genus  of  the  hexandria  or¬ 
der,  belonging  to  the  monoecia  clafs  of  plants.  In  the  male 
flowers  the  calyx  is  a  double  perianthium,  the  outward  one  with 
fix  leaves,  very  fmall :  the  inner  one  three-leaved,  and  three 
times  larger  than  the  former,  with  egg-fhaped  leaves.  The 
corolla  has  fix  petals  fmaller  than  the  interior  calyx  and  round- 
ifh.  The  ttamina  are  fix  capillary  filaments,  crooked,  and  as 
long  as  the  petals  ;  the  antherae  are  roundith.  The  female 
flowers  are  on  the  fame  plant.  The  calyx  and  corolla  are  as  in 
the  male.  The  pericarpium  confifts  of  three  roundifh,  monofper- 
mous  plums ;  the  feed  a  kicjney-fhaped  comprefled  nut,  fome- 
what  furrowed. 

EPIC,  or  Heroic,  Poem,  a  poem  expreffed  in  narration, 
formed  upon  a  ftory  partly  real  and  partly  feigned;  reprefent- 
ing,  in  a  lublime  lfyle,  fome  fignal  and  fortunate  adtion,  diftin- 
guifhed  by  a  variety  of  great  events,  to  form  the  morals,  and 
afiedt  the  mind  with  the  love  of  heroic  virtue.  We  may  diftin- 
guifii  three  parts  of  the  definition,  namely,  the  matter,  the 
form,  and  the  end.  The  matter  includes  the  adtion  of  the  fa¬ 
ble,  under  which  are  ranged  the  incidents,  epifodes,  charadters, 
morals,  and  machinery.  The  form  comprehends  the  way  or 
manner  of  the  narration,  whether  by  the  poet  himfelf,  or  by 
any  perfons  introduced,  whofe  difeourfes  are  related  :  to  this 
branch  likewife  belong  the  moving  of  the  paffions,  thedeferip- 
tions,  difeourfes,  l'entiments,  thoughts,  ftyle,  and  verfification  ; 
and  befides thefe,  the  fimilies,  tropes,  figures,  and,  in  fhort,  all 
the  ornaments  and  decorations  of  the  poem.  The  end  is  to  im¬ 
prove  our  morals  and  increafe  our  virtue.  See  Poetry. 

EPICEDION,  formed  of  £®n  upon,  and  funeral,  in  the 
Greek  and  Latin  poetry,  a  poem,  or  poetical  compofition,  on 
the  death  of  a  perfon.  At  the  obfequics  of  any  man  of  figure, 
there  were  three  kinds  of  difeourfes  ufually  made  ;  that  re¬ 
hearfed  at  his  bujltnn  or  funeral  pile,  was  called  nenia  ;  that  en¬ 
graven  on  his  tomb,  epitaph  ;  and  that  fpoken  in  the  ceremony 
of  his  funeral,  eptcedion.  We  have  two  beautiful  epicedions  in 
Viroil,  that  of  Euryalus  and  that  of  Pallas. 

EPICEDIUM,  in  ancient  poetry,  a  poem  rehearfed  during 
the  funeral  folemnity  of  perfons  of  diltindtion. 

EPICHARMUS,  an  ancient  poet  and  philofophcr,  born  in 
Sicily,  was  a  fcholar  of  Pythagoras.  I  le  is  laid  to  have  introduced 
comedy  at  Syracufe  in  the  reign  of  Hiero.  Horace  commends 
Plautus  for  imitating  him,  in  following  thechace  of  the  intrigue 
fo  clotely  as  not  to  give  the  readers  of  fpedtators  time  to  trouble 
themfelves  with  doubts  concerning  the  difeovery.  He  wrote  like¬ 
wife  treatifes  concerning  philol'ophy  and  medicine  ;  but  none  of 
his  works  have  been  preferved.  He  died  aged  90,  according  to 
Laertius,  who  has  preferved  four  verfes  inlcribed  on  his  ftatue. 

EP1CH IROTON1  A,  among  the  Athenians.  It  was  or¬ 
dained  by  Solon,  that  once  every  year  the  laws  fhould  be  care¬ 
fully  reviled  and  examined  ;  and  if  any  of  them  were  found  un- 
luitable  to  the  prefent  ftate  of  affairs,  they  fhould  be  repealed. 
'I  his  was  called  <®-» yjifUovta.  ru>  ►o^uv,  from  the  manner  of  giving 
their  fuftrages  by  holding  up  their  bands.  See  a  farther  ac- 
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count  of  this  cuftdm  in  Pott.  ArchaCol.  Graec.  lib.  1.  cap.  26. 
tom.  i.  p.  142.  4 

EPICCENE,  in  grammar,  a  term  applied  to  nouns,  which, 
under  the  fame  gender  and  termination,  mark  indifferently  the 
male  and  female  fpecies.  Such  in  Latin  is  aquila,  vefpertilio, 
&c.  which  fignify  equally  a  male  or  female  eagle  or  bat.  Gram  - 
marians  diftinguifh  between  epic  erne  and  common.  A  noun  is 
faid  to  be  common  of  two  kinds,  when  it  may  be  joined  either 
with  a  mafeuline  or  a  feminine  article;  and  epicoene,  when  it 
is  always  joined  to  fome  one  of  the  two  articles,  and  yet  fignifies 
both  genders. 

EPICTETUS,  a  celebrated  Stoic  philofopher,  born  at  Hie- 
rapolis  in  Phrygia,  in  the  .firft  century,  was  the  flave  of  Epa- 
phroditus,  a  freedman  and  one  of  Nero’s  guard.  Domitian 
banifliing  all  philofophers  from  Rome,  about  the  year  94,  Epic¬ 
tetus  retired  toNicopolis  in  Epirus,  where  he  died  in  a  very  ad¬ 
vanced  age  ;  and  after  his  death,  the  earthen  lamp  he  made  ufe 
of  fold  for  3000  drachmas.  He  was  a  man  of  great  modefty ; 
which  was  eminent  in  his  own  pradtice,  as  weil  as  in  his  recom¬ 
mendation  to  others  :  Hence  he  ufed  to  fay,  “  That  there  is  no 
need  of  adorning  aman’shoufe  with  rich  hangings  or  paintings, 
fince  the  molt  graceful  furniture  is  temperance  and  modefty, 
which  are  lalting  ornaments,  and  will  never  be  the  worfe  for 
wearing.”  Of  all  the  ancient  philofophers,  he  feems  to  have 
made  the  neareft  approaches  to  the  Chriftian  morality,  and  to 
have  had  the  molt  juft  ideas  of  God  and  providence.  He  al¬ 
ways  poffeffed  a  coel  and  ferene  mind,  unruffled  by  paflion  ;  and 
was  ufed  to  fay,  that  the  whole  of  moral  philofophy  was  inclu¬ 
ded  in  thefe  words,  fupport  and  aljlain.  One  day,  his  mailer 
Epaphroditus  ftrove  in  a  frolic  to  wrench  his  leg  ;  when  Epic¬ 
tetus  faid,  with  a  fmile,  and  free  from  any  emotion,  “  If  you  go 
on,  you  will  certainly  break  my  leg.”  But  the  former  redoubling 
his  effort,  and  ftriking  it  with  all  his  ftrength,  he  at  lalt  broke 
the  bone  ;  when  all  the  return  Epictetus  made  was,  “  Did  not 
I  tell  you,  Sir,  you  would  break  my  leg  ?”  No  man  was  more 
expert  at  reducing  the  rigour  of  the  maxims  of  the  Stoics  into 
pra£tice.  He  conformed  himfelf  firictly,  both  in  his  difeourfe 
and  behaviour,  to  the  manners  of  Socrates  and  Zeno.  He  waged 
continual  war  with  fancy  and  fortune  ;  and  it  is  an  excellence 
peculiar  to  himfelf,  that  he  admitted  all  the  feverity  of  the  Sto¬ 
ics  without  their  fournefs,  and  reformed  Stoicifm  as  well  as  pro- 
feffed  it ;  and  befides  his  vindicating  the  immortality  of  the  foul 
as  ltrenuoufly  as  Socrates  or  any  Stoic  of  them  all,  he  declared 
openly  againlt  felf-murder,  the  lawfulnels  of  which  was  main¬ 
tained  by  the  reft  of  the  ledfc.  Arrian,  his  difciple,  wrote  a  long 
account  of  his  life  and  death,  which  is  loft ;  and  preferved  four 
books  of  his  difeourfes  and  his  Enchiridion,  of  which  there  have 
been  feveral  editions  in  Greek  and  Latin  ;  and,  in  1758,  a  tranf- 
lation  of  them  into  Englifh  was  publifhed  by  the  learned  and  in¬ 
genious  Mifs  Carter. 

EPICUREAN  philosophy,  the  dodtrine  or  fyftem  of  phi¬ 
lofophy  maintained  by  Epicurus  and  his  followers.  His  philo¬ 
fophy  confided  of  three  parts  ;  canonical,  phyfical,  and  ethereal. 
The  firfl  was  about  the  canons  or  rules  of  judging.  The  cen- 
fure  which Tully pafles  upon  him  for  hisdefpifing  logic,  will  hold 
true  only  with  regard  to  the  logic  of  the  Stoics,  which  he  could 
not  approve  of,  as  being  too  full  of  nicety  and  quirk.  Epicu¬ 
rus  was  not  acquainted  with  the  analytical  method  of  divifion 
and  argumentation,  nor  was  he  fo  curious  in  modes  and  forma¬ 
tion  as  the  Stoics.  Soundnefs  and  limplicity  of  fenfe,  aififted 
with  fome  natural  refledtions,  was  all  his  art.  Hi?  fearch  after 
truth  proceeded  only  by  the  lenfes  ;  to  the  evidence  of  which  he 
gave  fo  great  a  certainty,  that  he  confidered  them  as  an  infallible 
rule  of  truth,  and  termed  them  the  firjl  natural  light  of  manli  id. 

In  the  leeond  part  of  this  philofophy  he  laid  down  atoms, 
fpafce,  and  gravity,  as  the  tirlt  principles  of  all  things :  lie  did 
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■not  deny  the  exigence  of  God,  but  thought  it  beneath  his  majefty 
to  concern  himfelf  with  human  affairs  ;  he  held  him  a  blelled 
immortal  Being,  having  no  affairs  of  his  own  to  take  cave  of, 
and  above  meddling  with  thole  of  others. 

As  to  his  ethics,  he  made  the  fupreme  good  of  man  to  confift 
in  pleafure,  and  consequently  fupreme  evil  in  pain.  Nature 
itielf,  fays  he,  teaches  us  this  truth  and  prompts  us  from  our 
birth  to  procure  whatever  gives  us  pleafure,  and  avoid  what  gives 
us  pain.  To  this  end  he  propofed  a  remedy  againft  the  fharp- 
nefs  of  pain  :  this  was  to  divert  the  mind  from  it,  by  turning  our 
whole  attention  upon  the  pleafures  we  have  formerly  enjoyed. 
He  held  that  the  wife  man  mull:  be  happy,  as  long  as  he  is  wife  : 
the  pain,  not  depriving  him  of  his  wiidcm,  cannot  deprive  him 
of  his  happinefs. 

There  is  nothing  that  has  a  fairer  fhow  of  honefty  than  the 
moral  doctrine  of  Epicurus.  Gaffendus  pretends,  that  the  plea¬ 
fure  in  which  this  philofopher  has  fixed  the  l'overeign  good,  was 
nothing  ell'e  but  the  higheft  tranquillity  of  mind,  in  conjunftion 
with  the  molt  perfect  health  of  body  :  but  Tully,  Horace,  and 
Plutarch,  as  well  as  almoftall  the  fathers  of  the  church,  give  us 
a  very  different  reprelentation  :  indeed  the  nature  of  this  plea¬ 
fure,  in  which  the  chief  happinefs  is  luppofed  to  be  feated,  is  a 
grand  problem  in  the  morals  of  Epicurus.  Hence  there  were 
two  kinds  of  Epicureans,  the  rigid  and  the  remifs  :  the  firft 
were  thofe  who  underltood  Epicurus’s  notion  of  pleafure  in  the 
bell:  fenfe,  and  placed  all  their  happinefs  in  the  pure  pleafures 
of  the  mind,  refulting  from  the  praftice  of  virtue  :  the  loofe  or 
remifs  Epicureans,  taking  the  words  of  that  philofopher  in  a 
grofs  fenfe,  placed  all  their  happinefs  in  bodily  pleafures  or  de¬ 
bauchery. 

EPICURUS,  thegreateft  philofopher  of  his  age,  was  born  at 
Gargettium  in  Attica,  about  340  B.  C.  in  the  109th  Olympiad. 
He  fettled  at  Athens  in  a  fine  garden  he  had  bought;  where  he 
lived  with  his  friends  in  great  tranquillity,  and  educated  a  great 
number  of  difciples.  They  lived  all  in  common  with  their  maf- 
ter.  The  refpeft  which  his  followers  paid  to  his  memory  is  ad¬ 
mirable:  his  fchool  was  never  divided:  but  his  doftrine  was 
followed  as  an  oracle.  He  wrote  a  great  many  books,  and  valu¬ 
ed  himfelf  upon  making  no  quotations.  He  raifed  the  atomical 
fyftem  to  a  great  reputation,  though  he  was  not  the  inventor  of 
it,  but  had  only  made  1'orne  change  in  that  of  Democritus.  As 
to  his  doftrine  concerning  the  fupreme  good  or  happinefs,  it 
was  very  liable  to  be  mifreprefented,  and  fome  ill  cffefts  pro¬ 
ceeded  from  thence,  which  difcredited  his  feft.  He  was  charged 
with  perverting  the  worlhip  of  the  gods,  and  inciting  men  to  de¬ 
bauchery  ;  but  he  did  not  forget  himfelf  on  this  occafion  :  he 
publifhed  his  opinions  to  the  whole  world ;  he  wrote  fome  books 
of  devotion  ;  recommended  the  veneration  of  the  gods,  fobriety, 
and  chafiity ;  and  it  is  certain  that  he  lived  in  an  exemplary 
manner,  and  conformably  to  the  rules  of  philofophical  wil'dom 
and  frugality  Timocritus,  a  deferter  of  his  left,  fpoke  very 
fcandaloufly  of  him.  Gaffendus  has  given  us  all  he  could  col- 
left  from  the  ancients  concerning  the  perfon  and  doftrine  of  this 
philQfopher  ;  who  died  of  a  fuppreffion  of  urine,  aged  72. 

EPICYCLE,  in  the  ancient  aftronomy,  a  little  circle  whofe 
centre  is  in  the  circumference  of  a  greater  circle  :  or  it  is  a 
fmall  orb  or  fphere,  which  being  fixed  in  the  deferent  of  a  pla¬ 
net,  is  carried  along  with  it ;  and  yet,  by  his  own  peculiar  mo¬ 
tion,  carries  the  planet  fattened  to  it  round  its  proper  centre. 
It  was  by  means  of  epicycles  that  Ptolemy  and.  his  followers 
folved  the  various  phenomena  of  the  planets,  but  more  efpecially 
their  flatirons  and  retrogradations. 

EPICYCLOID,  in  geometry,  a  curve  generated  by  the  revo¬ 
lution  of  the  periphery  of  a  circle,  along  the  convex  or  concave 
fide  of  the  periphery  of  another  circle. 

EPICYEMA,  among  the  ancient  phyficians,  denotes  a  fupcr- 


fetation ;  or  falfe  conception  fuppofed  to  happen  after  the  birth 
of  a  regular  fetus. 

EPIDEMIA,  in  Grecian  antiquity,  feftivals  kept  in  honour 
of  Apollo  and  Diana,  at  the  ftated  ieafons  when  thofe  deities, 
who  could  not  be  prefent  every  where,  were  fuppofed  to  vifit 
different  places,  in  order  to  receive  the  vows  of  their  adorers. 

EPIDEMIC,  among  phyficians,  denotes  thofe  difeafes  which 
at  certain  times  are  popular,  attacking  great  numbers  at  or 
near  the  fame  time. 

EPIDENDRUM,  in  botany;  a  genus  of  the  diandria  or¬ 
der,  belonging  to  the  gynandria  clafs  of  plants  ;  and  in  the  na¬ 
tural  method  ranking  under  the  feventh  order,  Qrchidece.  The 
neftarium  is  turbinated,  oblique,  and  reflexed.  This  is  the 
plant  which  produces  the  fruit  called  van'ilLi ,  and  which  is  ufed 
in  the  making  of  chocolate.  It  is  a  native  of  Mexico,  and  alfo 
of  fome  parts  of  the  Eaft  Indies.  It  is  a  parafitic  plant ;  the 
leaves  of  which  greatly  relemble  the  vine,  and  are  about  18  inches 
long  and  three  inches  broad.  The  flowers  are  of  a  white  colour 
intermixed  with  ftripes  of  red  and  yellow.  When  thefe  fall  offj 
they  are  quickly  fucceeded  by  the  pods,  which  at  firft  are  green, 
but  afterwards,  as  they  ripen,  become  yellow,  and  are  gathered 
for  ufe.  The  pods  of  the  beft  vanilla  are  long,  ilender,  and 
well  filled  with  feeds.  If  opened  when  frefli,  the  cavity  of  the 
pod  is  found  to  contain  a  humid  fubftance  that  is  black,  oily, 
and  ballamic,  of  luch  a  ftrong  fmell,  that  it  frequently  caufies 
headachs,  and  even  a  fort  of  temporary  intoxication.  The  fea- 
l’on  for  gathering  the  pods  begins  about  the  latter  end  of  Sep¬ 
tember,  and  lafts  till  the  end  of  December.  They  are  dried  in 
the  lhade ;  and  when  dry  and  fit  for  keeping,  they  are  rubbed 
externally  with  a  little  oil  of  cocoa  or  calba,  to  render  them 
fupple,  or  preferve  them  the  better,  and  to  prevent  them  from  be¬ 
coming  too  dry  or  brittle.  The  ufe  of  this  fruit  is  only  for  per¬ 
fuming  chocolate.  In  New  Spain  it  is  reckoned  unwholefome; 
and  therefore  never  ufed  :  but  in  England  and  other  countries 
of  Europe,  it  is  a  conllant  ingredient ;  and  perhaps  its  noxious 
qualities  may  be  correfted  by  the  fea-air.  In  thofe  countries 
where  they  grow,  the  plants  are  very  eafily  propagattd  by  cut¬ 
tings.  In  this  country  they  require  to  be  kept  in  a  ftove,  and 
alfo  to  be  placed  near  fome  American  tree,  round  which  they 
may  climb  for  their  fupport. 

EPIDERMIS,  in  anatomy,  the  cuticle  or  fcarf-fkin.  See 
Anatomy,  page  185.  The  word  is  formed  of  the  Greek  et* 
on,  over,  and  hzu.a Jkin. 

EPIDICASIA,  among  the  Athenians.  Daughters  inherit¬ 
ing  their  parent’s  ellate  were  obliged  to  marrv  their  nearelt  re¬ 
lation  ;  which  gave  occafion  to  perfons  of  the  fame  family  to  go 
to  law  with  one  another,  each  pretending  to  be  more  nearly  al¬ 
lied  to  the  heirefs  than  the  reft.  The  fuit  was  called 
oix-o :  and  the  virgin,  about  whom  the  relations  contefted, 

17TI  WOC. 

EPIDIDYMIS,  in  anatomy,  a  little  round  body,  on  the 
back  of  each  tefticle;  called  alfo  f arajiata.  See  Anatomy, 
p.  208. 

EPIGfiEA,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  decandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  18th  order,  Bicorms. 

EPIDOT-dB,  certain  deities  who  prefided  over  the  growth  of 
children.  They  were  worfhipped  by  the  Lacedemonians,  and 
chiefly  invoked  by  thofe  who  were  perfecuted  by  the  ghofts  of 
the  dead,  Src. 

EPIGASTRIC  ittGiON,  a  part  or  fubdivifion  of  the  abdo¬ 
men.  See  Anatomy,  page  185. 

EPIGLOTTIS,  in  anatomy,  one  of  the  cartilages  of  the  la¬ 
rynx  or  wind-pipe.  See  Anatomy,  page  192. 

EPIGONI,  the  fons  and  defendants  of  the  Grecian  heroes 
who  were  killed  in  the  firft  Theban  war.  The  war  of  the  Epi- 
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gen!  i?  famous  in  ancient  hiftory.  The  defeendants  of  the  ve¬ 
teran  Macedonians,  who  ferved  under  Alexander  the  Great,  and 
who  had  children  by  Afiatic  women,  were  alfo  called  Epigoni. 

EPIGRAM,  in  poetry,  a  (hort  poem  in  verfe,  treating  only 
of  one  thing,  and  ending  with  l'ome  lively,  ingenious,  and  na¬ 
tural  thought  or  point.  The  word  is  formed  of  tvnfpxfj.ua  in- 
feription,  of  ewtlpafpsiv  to  inf  crib  e  or  write  upon.  Epigrams  then, 
originally,  fignify  inferiptions,  and  they  derive  their  origin  from 
thofe  inferiptions  placed  by  the  ancients  on  their’ tombs,  ftatues, 
temples,  triumphal  arches,  See.  Thefe,  at  firft,  were  only  Am¬ 
ple  monograms  :  afterwards,  increating  their  length,  they 
made  them  in  verfe,  to  be  the  more  eafily  retained.  Herodo¬ 
tus  and  others  have  tranfmitted  to  us  feveral  of  them.  Such 
little  poems  retained  the  name  of  epigrams,  even  after  the  de- 
fign  of  their  firft  inftitution  was  varied,  and  people  began  to 
ul’e  them  for  the  relation  of  little  fadts  and  incidents,  the  cha- 
ra&erizing  of  perfons,  See.  The  point  or  turn  is  a  quality 
much  infilled  on  by  the  critics,  who  require  the  epigram  con- 
ftantly  to  clofe  with  fomething  poignant  and  unexpected,  to 
which  all  the  reft  of  the  composition  is  only  preparatory  ;  while 
others,  on  the  contrary,  exclude  the  point,  and  require  the 
thought  to  be  equally  diffufed  throughout  the  poem,  without 
laying  the  whole  ltrefs  on  the  clofe  :  the  former  is  ufually  Mar¬ 
tial’s  practice,  and  the  latter  that  of  Catullus. 

The  Greek  epigrams  have  fcarce  any  thing  of  the  point  or 
brilknel's  of  the  Latin  ones  :  thofe  collected  in  the  Anthology, 
have  molt  of  them  a  remarkable  air  of  eafe  and  fimplicity,  at¬ 
tended  with  fomething  juft  and  witty;  fuch  as  we  find  in  a 
l’enfible  peafant,  or  a  child  that  has  wit.  They  have  nothing 
that  bites,  but  fomething  that  tickles.  Though  they  want  the 
fait  of  Martial,  yet  to  a  good  tafte  they  are  not  infipid  ;  except 
a  few  of  them,  which  are  quite  Hat  and  fpiritlefs.  However, 
the  general  faintnelsand  delicacy  of  the  pleafantry  in  them,  has 
given  occalion  for  a  Greek  epigram,  or  epigram  a  la  Greque,  to 
denote,  among  the  French,  an  epigram  void  of  fait  or  lharpnefs. 

The  epigram  admits  of  great  variety  of  lubjeCts  :  fome  are 
made  to  praife,  and  others  to,fatirize;  which  laft  are  much  the 
cafieft,  ill-nature  ferving  inftead  of  point  and  wit.  Boileau’s  epi¬ 
grams  are  all  fatires  on  one  or  another  ;  thofe  of  des  Ileaux  are 
made  in  honour  of  his  friends  ;  and  thofe  of  Mad.  Seudery  are 
fo  many  elogies.  The  epigram  being  only  a  fingle  thought,  it 
would  be  ridiculous  to  exprefs  it  in  a  great  number  of  verfes. 

EPIGRAPHE,  among  antiquarians,  denotes  the  infeription 
of  a  building,  pointing  outthe  time  when,  the  perfons  by  whom, 
the  ufes,  and  the  like,  for  which  it  was  erefted. 

EPILEPSY,  in  medicine,  the  fame  with  what  is  otherwife 
called  the  falling -Jicknefs,  from  the  patient's  falling  fuddenly  to 
the  ground.  See  Medicine. 

EPILOBIUM,  the  willow-herb,  in  botany;  a  genus  of 
the  monogynia  order,  belonging  to  the  octandria  clafs  of 
plants;  and  in  the  natural  method  ranking  under  the  17th  or¬ 
der,  Calycanthemee.  The  calyx  is  quadririd ;  the  petals  four ; 
the  capfule  oblong  inferior ;  the  feeds  pappous  or  downy.  There 
are  feven  fpecies,  all  of  them  natives  of  Britain.  They  grow  in 
marihes,  or  under  hedges  in  moift  and  fhady  places ;  having 
bloftbms  generally  of  a  red  colour,  and  fometimes  of  confidera- 
ble  beauty.  The  moft  remarkable  is  the  hirfutum,  commonly 
called  codlins  and  cream.  The  top-lhoots  of  this  plant  have  a 
very  delicate  fragrancy  ;  but  fo  tranfitory,  that  before  they  have 
been  gathered  five  minutes,  it  is  no  longer  perceptibly.  Horfes, 
ftieep,  and  goats  eat  this  plant ;  cows  are  not  fond  of  it ;  lvvine 
refute  it.  An  infufion  of  the  leaves  of  another  fpecies,  the  an- 
guftifolium,  or  rofebay  willow-herb,  has  an  intoxicating  qua¬ 
lity,  as  the  inhabitants  of  Kamtlchatka  have  learned.  Thefe 
people  alfo  eat  the  white  young  fiioots  which  creep  under  the 
ground,  and  have  a  fort  of  ale  brewed  from  the  dried  pith  of  it. 


rl  he  down  of  the  feeds  has  been  lately  manufactured  by  mixing 
it  with  cotton  or  beaver’s  hair. 

EPILOGUE,  in  oratory,  the  end  or  conclufion  of  a  dif- 
courfe,  ordinarily  containing  a  recapitulation  of  the  principal 
lubjedts  delivered. 

Epilogue,  in  dramatic  poetry,  a  fpeech  addreffed  to  the  au¬ 
dience,, after  the  play  is  over,  by  one  of  the  principal  adtors 
therein  ;  ufually  containing  fome  relledtions  on  certain  inci¬ 
dents  in  the  play,  efpecially  thofe  in  the  part  of  the  perfon  that 
fpeaks  it ;  and  having  fomewhat  of  pleafantry,  intended  to 
compole  the  paflions  railed  in  the  courfe  of  the  reprefentation. 
This  pradtice  is  ridiculed  by  the  Spectator-,  and  compared 
to  a  merry  jig  upon  the  organ  after  a  good  fermon,  to  wipe 
away  any  impreffions  that  might  have  been  made  thereby,  and 
lend  the  people  away  juft  as  wife  as  they  came. 

EPIMEDIUM,  baeren-wokt,  in  botany  ;  a  genus  of  the 
monogynia  order,  belonging  to  the  tetrandria  clafs  of  plants  y. 
and  in  the  natural  method  ranking  under  the  24th  order,  Cory-- 
dales.  There  are  four  neritaria,  cup-lhaped,  and  lying  on  the 
petals.  The  corolla  is  tetrapetalous,  the  calyx  dropping  oft". 
The  feed-vefiel  is  a  pod.  There  is  only  one  fpecies,  viz.  the 
alpinum.  It  is  a  low  herbaceous  plant,  with  a  creepingroot,  hav¬ 
ing  many  ftalks  about  nine  inches  high,  each  of  which  has  three 
Mowers  compoled  of  four  leaves  placed  in  the  form  of  a  crofs. 
They  are  of  a  reddifli  colour,  with  yellow  ftripes  on  the  border, 

EPIMENIDES,  an  ancient  poet  and  philofopher,  was  born- 
at  Gnolfus  in  Crete.  Many  ftories  are  related  of  him,  too  won¬ 
derful  to  merit  attention  ;  however,  his  reputation  was  fo  great 
over  all  Greece,  that  he  was  there  elteemed  a  favourite  of  the 
gods.  Having  eifentially  ferved  the  Athenians  by  putting  a 
ltop  to  a  dreadful  plague  that  raged  in.  the  country  ;  and,  of 
all  the  prefents  offered  him,  accepted  only  a  little  branch  of 
the  facred  olive  preferved  in  their  citadel,  he  returned  to  Crete  ; 
where  he  died  foon  after,  aged  157  years  ;.  or  as  the  Cretans,, 
confiftently  with  their  chara&er,  pretended,  299,,  He  was  a 
great  poet,  and  wrote  5000  verfes  on  “  the  genealogy  of  the. 
gods,”  6500  “on  the  building  of  the  fhip  Argos  and  Jal'on’s 
expedition  to  Colchis,”  and  4000  “  concerning  Minos  and 
llhadamanthus.”  He  wrote  alfo  in  prole,  “  Concerning  fa- 
crifices  and  the  commonwealth  of  Crete.”  St.  Jerom  likewile 
mentions  his  “  book  of  oracles  and  refponfes.”  The  Lacedemo¬ 
nians  procured  his  body,  and  preferved  it  among  them  by  the 
advice  of  an  oracle;,  and  Plutarch  tells  us,  that  he  was  reckoned* 
the  feventh  wife  man  by  thole- who  refilled  to  admit  Periander 
into  the  number. 

EPIMETHEUS,  a  fon  of  Japetus  and  Clymene,  one  of  the- 
Oceanides,  who  inconfiderately  married  Pandora,  by  whom  he. 
had  Pyrrha,  the  wife  of  Deucalion.  He  had  the  curioiity  to  open 
the  box  which  Pandora  had  brought  with  her,  and  from  thence, 
iffiied  a  train  of  evils,  which  from  that  moment  have  never  ceafed,- 
to  afflift  the  human  race.  Hope  was  the  only  one  which  re¬ 
mained  at  the  bottom  of  the  box,  not  having  a  fufficient  time: 
to  efcape,  and  it  is  Ihe  alone  which  comforts  men  under  misfor¬ 
tunes.  Epimetheus  was  changed  into  a  monkey  by  the  gods,, 
and  fent  into  the  ifland  of  Pithecufa. 

EPIPHANY,  a  Chriftian  feftival,  otherwife  called  the  Mavi- 
fcflation  of  Cbrifl  to  the  Gentiles,  oblerved  on  the  fixth  of  Ja- 
nuary,  in  honour  of  the  appearance  of  our  Saviour  to  the  three 
magi  or  wife  men,  who  came  to  adore  him  and  bring  him  pre-. 
fents.  The  feaft  of  epiphany  was  not  originally  a  diltindt  fef¬ 
tival  ;  but  made  a  part  of  that  of  the  nativity  of  Chrift,  which 
being  celebrated  12  days,  the  firft  and  laft  of  which  were  high 
or  chief  days  of  folemnity,  either  of  thefe  might  properly  be. 
called  epiphany,  as  that  word  fignifies  the  appearance  of  Chrift 
in  the  world.  The  word  in  the  original  Greek,  mnp ana,  figni-  . 
fies  appearance  or  apparition ;  and  was  applied,  as  fome  critics; 
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Will  ha^e  it,  to  this  fe&fl,  on  account  of  the  ftar  which  appeared 
to  the  magi. 

EPIPHONEMA.  See  Oratory. 

EPIPHORA,  in  medicine,  a  preternatural  defluxion  of  the 
eve?,  when  they  continually  difcharge  a  lharp  ferous  humour, 
which  excoriates  the  cheeks. 

EPIPHYSIS,  in  anatomy.  See  Anatomy,  p.  162. 

EPIPLOCELE,  in  furgery,  is  a  kind  of  hernia  or  rupture, 
in  which  a  portion  of  the  omentum  falls  into  the  fcrotum. 

EPIPLOOMPHALON,  in  furgery,  a  hernia  umbilicalis, 
proceeding  from  the  omentum  falling  into  a  fac  projecting  from 
the  region  of  the  umbilicus  or  navel. 

EPIPLOON.  See  Omentum. 

EPIRUS,  a  diftriCt  of  ancient  Greece,  bounded  on  the  eaft 
tw  Etolia,  on  the  weft  by  the  Adriatic,  on  the  north  by  Thef- 
faly  and  Macedon,  and  on  the  fouth  by  the  Ionian  fea.  This 
country  was  anciently  governed  by  its  own  princes,  in  which 
Rate  it  made  a  very  confiderable  figure. 

EPISCOPACY,  that  form  of  church-government,  in  which 
diocel'an  bilhops  are  eftabliftied  as  diftinCt  from  and  fuperior  to 
priefts  or  prefbyters.  It  has  been  much  controverted  whether 
the  diftin£tion  be  of  divine  or  human  right  ;  whether  it  was 
fettled  in  the  apoftolic  age  or  afterwards.  See  Bishop.  This 
controverfy  commenced  foon  after  the  Pieformation  ;  and  has 
been  agitated  with  great  warmth  between  the  Epijcopalians  on 
the  one  fide,  and  the  Prejbyterians  and  Independents  on  the 
other.  Among  the  Proteltant  churches  abroad,  thofe  which 
were  reformed  by  Luther  and  his  aifociates  are  in  general  epif- 
topal  ;  whilft  fuch  as  follow  the  doftrines  of  Calvin  have  for 
the  raoft  part  thrown  off  the  order  of  bilhops  as  one  of  the  cor¬ 
ruptions  of  popery.  In  England,  however,  the  controverfy  has 
been  confidered  as  of  greater  importance  than  on  the  Continent : 
for  it  has  there  been  ftrenuoully  maintained  by  one  party,  that 
the  epif copal  order  is  effential  to  the  conftitution  of  the  church  ; 
and  by  others,  that  it  is  a  pernicious  encroachment  on  the  rights 
of  men,  for  which  there  is  no  authority  in  feripture. 

EPISCOPALIANS,  in  church-hiftory,  an  appellation  given 
to  thofe  who  prefer  the  epifcopal  government  and  difeipline  to  all 
others.  By  the  teft  act,  none  but  Epifcopalians,  or  members 
of  the  church  of  England,  are  qualified  to  enjoy  any  office  civil 
or  military. 

EPISODE,  in  poetry,  a  feparate  incident,  ftory,  or  aftion, 
which  a  poet  invents,  and  connects  with  his  principal  aftion, 
that  his  work  may  abound  with  a  greater  diverfity  of  events  ; 
though,  in  a  more  limited  fenfe,  all  the  particular  incidents 
whereof  the  adfion  or  narration  is  compounded,  are  called  epi¬ 
sodes.  See  Poetry. 

EPISPASTIC,  in  medicine,  a  topical  remedy,  which  being 
applied  to  the  external  parts  of  the  body,  fiimulates  or  bli fl¬ 
iers  them. 

EPISTATES,  in  the  Athenian  government,  was  the  pre¬ 
sident  of  the  proedri.  See  Proedbi. 

EPISTEMONARCH,  in  the  ancient  Greek  church,  an 
officer  of  great  dignity,  who  had  the  care  of  every  thing 
relating  to  faith,  in  the  quality  of  cenfor.  Elis  office  an- 
fwered  pretty  nearly  to  that  of  matter  of  the  facred  palace  at 
Rome. 

EPISTLE,  denotes  the  fame  with  a  miffive  letter ;  but  is  now 
chiefly  ufed  in  fpeakifig  of  ancient  writings,  as  the  epiftles  of  St. 
Paul,  epiftles  of  Cicero,  epiftles  of  Pliny,  &c. 

Epistles  and  Go/pels,  in  the  liturgy  of  the  church  of  Eng¬ 
land,  are  feleft  portions  of  feripture,  taken  out  of  the  writings 
of  the  evangelifts  and  apoftles,  and  appointed  to  be  read,  in  the 
communion-fervice,  on  Sundays  and  holidays.  They  are 
thought  to  have  been  feledfed  by  St.  Jerom,  and  by  him  put  into 
the  ledtionary. 


EPISTOLARY  Composition.  See  Letter  ;  and  the  ar¬ 
ticle  Poetry. 

EPISTROPHE.  See  Oratory. 

EPISTYLE,  in  the  ancient  architecture,  a  term  ufed  by 
the  Greeks  for  what  we  call  architrave,  viz.  a  mallive  piece 
of  ftone  or  wood,  laid  immediately  over  the  capital  of  a  co¬ 
lumn. 

EPITAPH,  from  tn  upon,  and  ratios  fepulchre ,  a  monu¬ 
mental  inlcription,  in  honour  or  memory  of  a  perfon  deceafed. 
It  has  been  difputed  whether  the  ancient  Jews  inferibed  epi¬ 
taphs  on  the  monuments  of  their  dead  ;  but  be  this  as  it  will, 
epitaphs,  it  is  certain,  of  very  ancient  date,  are  found  amongft 
them.  The  Athenians,  by  way  of  epitaph,  put  only  the  name 
of  the  dead,  with  the  epithet  xgnros,  fignifying  “  good,”  or  news 
“  hero,”  and  the  word  x*1?1,  fignifying  their  good  wiffies  :  The 
name  of  the  deceafed’s  father  and  his  tribe  were  frequently 
added.  The  Lacedemonians  allowed  epitaphs  to  none  but  thofe 
who  had  died  in  battle.  The  Romans  inferibed  their  epitaphs 
to  the  manes,  diis  manibus ;  and  frequently  introduced  the  dead 
by  way  of  profopopceia,  fpeaking  to  the  living.  Of  this  we 
have  a  fine  inltanee,  worthy  of  the  Auguftan  age,  wherein  the 
dead  wife  thus  befpeaks  her  furviving  hufband  : 

Immatura  perl ;  fed  tu,  felicior,  annos 
Vive  tues,  conjiuc  optime,  vive  meos. 

The  epitaphs  of  the  prefent  day  are  generally  little  elfe  than 
fulfome  compliments  which  were  never  merited,  characters 
which  human  nature  in  its  bed  date  could  fcarce  lay  claim  to, 
and  expreffions  of  refpeft  which  were  never  paid  in  the  life-time 
of  the  deceafed.  Hence  the  proverb  with  great  propriety  took 
its  rife,  “  He  lies  like  an  epitaph.” 

Epitaph,  is  alfo  applied  to  certain  elogies,  either  in  profe  or 
in  verfe,  compofed  without  any  intent  to  be  engraven  on  tombs  ; 
as.  That  of  Alexander, 

Sufficit  huic  tumulus,  cui  non  fufficeret  orbis  ; 
and  that  of  Newton, 

Ifaacum  Rewton, 

Quern  immortalem 
Teftantur  Tempus,  Natura,  Codum, 

Mortalem  hoc  Marmor 
f  atetur. 

EPITASIS,  in  ancient  poetry,  the  fecond  part  or  divifion  of 
a  dramatic  poem,  wherein  the  plot,  entered  upon  in  the  firftpart 
or  protajis,  was  carried  on,  heightened,  and  worked  up,  till  it 
arrived  at  its  date  or  height,  called  catajlafis. 

Epitasis,  in  medicine,  the  increafeof  a  difeafe  or  beginning 
of  a  paroxyfm,  particularly  in  a  fever. 

EPITHALAMIUM,  in  poetry,  a  nuptial  fong  or  compo- 
fition  in  praife  of  the  bride  and  bridegroom,  praying  tor  their 
profperity,  for  a  happy  offspring,  See.  Epithalamia  were  fung 
amongft  the  Jews,  at  the  door  of  the  bride,  by  her  friends  and 
companions,  the  evening  before  the  marriage.  Plalm  xlv.  is  an 
epithalamium.  Among  the  Greeks  the  epithalamium  was  fung 
as  loon  as  the  married  couple  were  gone  to  bed,  and  attended 
with  ffiouts  and  ftamping  of  the  feet  to  drown  the  cries  of  the 
bride.  They  returned  in  the  morning,  and  with  the  fame  fong, 
a  little  altered,  faluted  them  again.  The  evening  fong  was  called 
E?ri $a.\a.f/Aci  xoK*n1jxa,  the  morning  falute  was  called  eriSaXapiice 
ETEcnxa.  This  was  the  practice  amongft  the  Romans  alio,  but 
their  epithalamia  were  often  obfeene. 

EPITHEM,  in  pharmacy,  a  name  heretofore  given  to  a 
kind  of  fomentation  of  a  fpirituous  or  aromatic  kind,  applied 
externally  to  the  regions  of  the  heart,  liver,  &rc. 

EPITHET,  in  poetry,  and  rhetoric,  an  adjective  expreffing 
fome  quality  of  a  fubftantive  to  which  it  is  joined  5  or  fuch  an 
adjeftive  as  is  annexed  to  fubftantives  by  way  of  ornament  and 
illuftration,  not  to  make  up  an  effential  part  of  the  deferiptiom 
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Nothing,  fays  Aridotle,  tires  the  reader  more  than  too  great  a 
redundancy  of  epithets,  or  epithets  placed  improperly  ;  and  yet 
nothing  is  fo  efl'ential  in  poetry  as  a  proper  ule  of  them.  The 
writings  of  the  belt  poets  are  full  of  them. 

EPITOME,  in  literary  hittory,  the  fame  with  Abridg¬ 
ment. 

EPITRJTUS,  in  profody,  a  foot  confiding  of  three  long 
fvllables  and  one  lliort.  Of  thefe,  grammarians  reckon  four 
kinds :  the  fird  confiding  of  an  iambus  and  fpondee,  as  falutantes ; 
the  lecond,  of  a  trocheus  and  fpondee,  as  concftatT ;  the  third, 
of  a  lpondee  and  an  iambus,  as  communicans  ;  and  the  fourth, 
ot  a  fpondee  and  trocheus  as  Tncantare.  See  the  articles  Spqn- 
deus,  Trocheus,  &c. 

EPITHOPE.  See  Oratory. 

EPITROPUS,  a  kind  of  judge,  or  rather  an  arbitrator, 
which  the  Greek  Chriftians  under  the  dominion  of  the  Turks 
elect  in  the  feveral  cities,  to  terminate  the  differences  that  arife 
among  them,  and  avoid  carrying  them  before  the  Turkidi  ma- 
giltrates.  See  Arbitrator.  Anciently  the  Greeks  ufed  the 
term  «7ri1po7ro;  in  the  fame  fenfe  as  the  Latins  did  procurator, 
viz.  for  a  commiffioner  or  intendant.  Thus  the  commiilioners 
of  provifions  in  the  Perfian  army  are  called  by  Herodotus  and 
Xenojihon  epilropi.  In  the  New  Tedament,  trri  prroi;  de-- 
notes  the  deward  of  a  houfehold,  rendered  in  the  vulgate,  procu¬ 
rator. 

EPIZEUXIS.  See  Oratory. 

EPOCHA,  in  chronology,  a  term  or  fixed  point  of  time 
whence  the  fucceeding  years  are  numbered  or  counted.  See 
TEra. 

EPODE,  in  lyric  poetry,  the  third  or  lad  part  of  the  ode, 
the  ancient  ode  being  divided  into  drophe,  antidrophe,  and 
epode.  See  Ode,  &c.  The  epode  was  fung  by  the  prieds. 
Handing  dill  before  the  altar,  after  all  the  turns  and  returns  of 
the  drophe  and  antidrophe,  and  was  not  confined  to  any  precife 
number  or  kind  of  verfes.  The  epode  is  now  a  general  name  for 
all  kinds  of  little  verfes  that  follow  one  or  more  great  ones,  of 
what  kind  foever  they  be  :  and  in  this  fenfe,  a  pentameter  is  an 
epode  after  an  hexameter.  And  as  every  little  verfe,  which, 
being  put  after  another,  clofes  the  period,  is  called  epode  ;  hence 
the  fixth  book  of  Plorace’s  odes  is  intitled  liber  epodon,  “  book 
of  epodes,”  becaufe  the  verfes  are  all  alternately  long  and  diort, 
and  the  diort  ones  generally,  though  not  always,  clofe  the  fenle 
of  the  long  one. 

EPOPOEIA,  in  poetry,  the  hidory,  action,  or  fable,  which 
makes  the  fubjeit  of  an  epic  poem.  The  word  is  derived  from 
the  Greek  ect©-  carmen,  “  verfe  and  vjowu  fac'io,  “  I  make.”  In 
the  common  ufe  of  the  word,  however,  epopaeia  is  the  lame  with 
epos,  or  epic  poem  itlelf.  See  the  article  Poetry. 

EPOPS,  or  Hoopoe.  See  Upupa. 

EPSOM,  a  town  of  Surry,  about  16  miles  fouth-weft  from 
London,  long  famous  for  its  mineral  waters.  Thefe  were  dis¬ 
covered  in  16  i3  ;  and  though  not  in  fuch  repute  as  formerly, 
yet  they  are  not  impaired  in  virtue,  and  the  fait  obtained  from 
them  is  a  very  ufeful  purgative.  On  the  neighbouring  downs 
arc  annually  horfe-races  ;  but  the  inns,  diops,  and  bowling- 
greens  are  not  near  fo  much  frequented  as  formerly.  The 
market  is  on  Friday ;  fair,  July  25.  The  town  is  about  one 
mile  and  an  half  in  lemicircle,  from  the  church  to  the  palace  at 
Durdans,  which  was  burned  down  fome  years  fince,  but  has 
been  rebuilt.  It  was  once  inhabited  by  his  prefent  majedy’s 
father.  In  Hudfon’s  lane  here,  was  Epfom-Court,  an  ancient 
Saxon  feat,  long  fince  converted  into  a  farm. 

EPULARES,  in  antiquity,  an  epithet  given  to  thole  who 
were  admitted  to  the  facred  epulte  or  entertainments,  it  being 
unlawful  for  any  to  be  prefent  at  them  who  were  not  pure  and 
chade. 

EPULO,  in  antiquity,  the  name  of  a  minider  of  facrifice 
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among  the  Romans.  The  pontifices,  not  being  able  to  attend 
all  the  l'acrifices  performed  at  Rome  to  fo  many  gods  as  were 
adored  by  that  people,  appointed  three  minifters,  whom  they 
called  epulones ,  becaufe  they  conferred  on  them  the  care  and 
management  of  the  epula,  fealts  in  the  folemn  games  and  fef- 
tivals.  To  them  belonged  the  ordering  and  ferving  the  facred 
banquet,  offered  on  fiuch  occafions  to  Jupiter,  &c.  They  wore 
a  gown  bordered  with  purple  like  the  pontifices.  Their  number 
was  at  length  augmented  from  three  to  feven,  and  afterwards  by 
Caefar  to  ten.  Their  fird  edxblidunent  was  In  the  year  of  Rome 
558,  under  the  conl'ulate  of  L.  Furius  Purpureo,  and  M.  Clau¬ 
dius  Marcellus. 

EPULUM,  in  antiquity,  a  holy  fead  prepared  for  the  gods 
in  times  of  public  danger.  The  fead  was  fumptuous,  and  the 
gods  were  formally  invited  and  attended  ;  for  the  datues  were 
brought  on  rich  beds  furnifhed  with  foft  pillows,  called  pulvi - 
naria.  Thus  accommodated,  their  goddiips  were  placed  on 
their  couches  at  the  mod  honourable  part  of  the  table.  The 
care  of  the  epula  belonged  to  the  epulones,  and  the  gods  were 
plentifully  ferved  with  the  riched  dainties,  as  if  they  were,  able 
to  eat ;  but  the  epulones  performed  that  function  for  them,  and 
doubtlel's  were  competent  proxies  !  No  wonder  that  Pliny  foli- 
cited  Trajan  to  be  admitted  of  their  order. 

Epulum  is  alfo  ufed  to  fignify  any  folemn  fead  j  fo  we  meet 
with  epulum  ferale,  “  a  funeral  entertainment.” 

EQUAL,  a  term  of  relation  between  two  or  more  things  of 
the  lame  magnitude,  quantity,  or  quality.  Thus,  mathema¬ 
ticians  fpeak  of  equal  lines,  angles,  figures,  circles,  ratios, 
folids,  &c. 

EQUALITY,  in  a  political  fenfe,  is  a  term  much  ufed  in 
thefe  days,  though  not  generally  underdood.  All  men  are  upon 
an  equality  with  regard  to  their  rights.  Their  right  to  have 
their  perfons  and  their  property  (whether  it  be  let's  or  more) 
protected  by  the  government  under  which  they  live,  cannot  be 
difputed.  Neither  can  the  right  to  do  any  thing  that  is  not  in¬ 
jurious  to  another,  which  is  the  only  true  definition  of  liberty, 
be  called  in  quedion,  let  the  party  exercifing  it  be  ever  fo  poor. 
But  it  is  a  dangerous  error  to  l'uppofe,  that  an  equality  of  pro¬ 
perty  is  meant  by  the  term  ;  for  that  is  to  fuppole,  what  is  not 
the  fa6t,  that  all  men  are  equal  in  merit  and  in  talents. 

EQUANIMITY,  in  ethics,  denotes  that  even  and  calm 
frame  of  mind  and  temper,  under  good  or  bad  fortune,  whereby 
a  man  appears  to  be  neither  puffed  up  nor  overjoyed  with 
profperity,  nor  difpirited,  loured,  or  rendered  uneafy  by  ad- 
verfity. 

EQUATIONS,  in  algebra.  See  Algebra,  page  107. 

Equation  of  Time,  in  adronomy  and  chronology,  the  re- 
dudtion  of  the  apparent  time  or  motion  of  the  fun,  to  equable, 
mean,  or  true  time.  See  Astronomy,  p.  397. 

EQUATOR,  in  adronomy  and  geography,  a  great  circle  of 
the  fphere,  equally  didant  from  the  two  poles  of  the  world,  or 
having  the  fame  poles  with  thole  of  the  world.  It  is  called  the 
equator,  becaufe,  when  the  fun  is  in  it,  the  days  and  nights  are 
equal ;  whence  alfo  it  is  called  the  cquinoffidl ;  and  when  drawn 
on  maps  and  planil'pheres,  the  equinoctial  line,  or  fimply  the 
line.  Every  point  of  the  equator  is  a  quadrant’s  didance  from 
the  poles  of  the  world  ;  whence  it  follows,  that  the  equator  di¬ 
vides  the  fphere  into  two  hemifpheres,  in  one  of  which  is  the 
northern,  and  in  the  other  the  fouthern  pole. 

EQUERY,  or  Ecury,  a  grand  liable  or  lodge  for  horfes, 
furnifhed  with  all  requifite  convenicilcies ;  as  Halls,  manger, 
rack,  & c.  The  word  is  formed  from  the  French  ef curie,  which 
fignifies  the  fame  thing.  Some  again  derive  efeurie  from  the 
Latin  /curia,  which  not  only  denotes  a  place  for  beads  to  be 
put  up  in,  but  alfo  a  grange  or  barn.  But  a  more  probable 
derivation  is  from  equile  “  a  liable  for  horfes,”  of  equus  “  horfe." 
Some  hold  that  the  word  dalle,  in  propriety,  relates  only  to 
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bullocks,  cows,  ffieep,  hogs,  See.  and  (query,  to  horfes,  mules, 
Ac.  A  fimple  (query  is  that  provided  tor  one  row  of  holies  3  -  a 
double  e query  that  provided  for  two,  with  a  patlage  in  the 
middle,  or  two  paffages  3  the  horfes  being  placed  head  to  head, 
as  in  the  little  equery  at  Verfailles.  Under  equerv  are 
lometimes  alfo  comprehended  the  lodgings  and  apartments 
of  the  equerries,  grooms,  pages,  &c.  Equery  is  alfo  an 
officer  who  has  the  care  and  management  of  the  horfes  of  a  king 
or  prince. 

EQUERIES,  or  Equerries,  popularly  called  Querncs,  are 
particularly  ufed  among  us  for  officers  of  the  king’s  ltables,  un¬ 
der  the  mafter  of  the  horfe,  l'even  in  number,  who,  when  his 
majefty  goes  abroad,  ride  in  the  leading  coach,  are  in  waiting 
one  at  a  time  monthly,  and  have  a  table  with  the  gentlemen- 
ufners  during  the  time,  and  a  falary  of  ,gool.  a  year  each.  They 
uled  to  ride  on  horl'eback  by  the  coach-fide  when  the  king  tra¬ 
velled  ;  but  that  being  more  expenfive  to  them  than  neceliary 
to  the  lbvereign,  has  been  difcontinued. 

Equehies  of  the  Crovan  Stable  have  that  appellation,  as  be¬ 
ing  employed  in  managing  and  breaking  the  faddle-horfes,  and 
preparing  them  for  the  king’s  riding.  Thele  are  two  in  num¬ 
ber  3  the  firft  having  an  annual  falary  of  256I.  and  the  fecond 
200I.  whereof  one  is,  or  always  lliould  be,  in  clofe  waiting  at 
court ;  and  when  his  majefty  rides,  holds  the  itirrup,  while  the 
mafter  of  the  horfe,  or  one  of  the  equeries  in  his  abfence,  alfifts 
in  mounting  him  ;  and  when  his  majefty  rides,  they  ulually 
attend  him. 

EQUES,  in  antiquity.  See  Equestrian  Order,  and 
Equites. 

Eques  Auratus,  is  ufed  to  fignify  a  knight-bachelor,  called 
auratus,  q.  d.  gilt,  bccaul'e  anciently  none  but  knights  might 
gild  or  beautify  their  armour  or  ether  habiliments  of  war  with 
gold.  In  law  this  term  is  not  ufed,  but  inltead  of  it  miles,  and 
lometimes  chevalier. 

EQUESTRIA,  among  the  Romans,  a  place-in  the  theatre 
where  the  equites  or  knights  fat. 

EQUESTRIAN,  Equcjlris,  a  term  chiefly  ufed  in  the 
phrafe  equejlrian  Jlatue,  which  fignifies  a  ftatue  reprefenting  a 
perfon  mounted  on  horfeback.  The  word  is  formed  of  the 
Latin  eques,  “  knight,  horfeman,”  of  (quits,  “  horfe.” 

Equestrian  Games,  amongthe  Romans,  horfe-races,  of  which 
there  were  five  kinds,  the  prodromus  or  plain  horje-race,  the 
chariot-race,  the  decurfory-race  about  funeral  piles,  the  ludi  fevi - 
rales,  and  the  ludi  neptunalcs. 

Equestrian  Order,  among  the  Romans,  fignified  their 
knights  or  equites  ;  as  alfo  their  troopers  or  horlemen  in  the 
field  5  the  firft  of  which  orders  flood  in  contradiltinftion  to 
the  fenators  5  as  the  lafl  did  to  the  foot,  military,  or  infantry. 
Each  of  thefe  difiSn&ions  was  introduced  into  the  Hate  by  Ro¬ 
mulus. 

EQUIANGULAR,  in  geometry,  an  epithet  given  to  figures 
whofe  angles  are  all  equal  :  l'uch  are  a  lquare,  ail  equilateral 
triangle,  Sec. 

EQUIDISTANT,  an  appellation  given  to  things  placed  at 
equal  diftances  from  fome  fixed  point  or  place  to  which  they  are 
referred. 

EQUILATERAL,  in  general,  fomething  that  hath  equal 
fldes  ;  as  an  equilateral  triangle. 

EQUILIBRIUM,  in  mechanics,  is  when  the  two  ends  of  a 
lever  or  balance  hang  fo  exa&ly  even  and  level,  that  neither 
wiil  afeend  or  defeend,  but  both  keep  in  a  pofition  parallel  to 
the  horizon  3  which  is  occafioned  by  their  being  both  charged 
with  an  equal  weight. 

EQUIMULTIPLES,  in  arithmetic  and  geometry,  are  num¬ 
bers  or  quantities  multiplied  by  one  and  the  fame  number  or 
quantity.  Hence,  equimultiples  are  always  in  the  fame  ratio 
to  each  other  as  the  Ample  quantities  before  multiplication  ; 


thus,  if  6  and  8  are  multiplied  by  4,  the  equimultiples  24  and 
32  will  be  to  each  other  as  6  to  8. 

EQUINOCTIAL,  in  aftronomy,  a  great  and  immoveable 
circle  of  the  fphere,  under  which  the  equator  moves  in  its  di* 
urnal  motion.  The  equinoClial  or  equinoctial  line  is  ordinarily 
confounded  with  the  equator :  but  there  is  a  difference  ;  the 
equator  being  moveable,  and  the  equinoctial  immoveable  :  and 
the  equator  being  drawn  about  the  convex  furface  of  the  fphere, 
hut  the  equinodlial  on  the  concave  furface  of  the  magnus  orbis. 
Whenever  the  fun  in  his  progrefs  through  the  ecliptic  comes  to 
this  circle,  it  makes  equal  days  and  nights  all  around  the  globe  j 
as  then  riling  due  eaft  and  letting  due  weft,  which  be  never  does 
at  any  other  time  of  the  year.  And  hence  the  denomination 
from  cequus  and  vox,  “  night,”  quia  eequat  diem  nocli .  The 
equinoctial  then  is  the  circle  which  the  fun  deferibes,  or  appears 
to  deferibe,  at  the  time  of  the  equinoxes  ;  that  is,  when  the 
length  of  tile,  day  is  every  where  equal  to  that  of  night,  which 
happens  twice  a  year.  See  Equinox. 

Equinoctial,  in  geography.  See  Equator.  The  flia- 
dows  of  thole  who  live  under  this  circle  are  call  to  the  fouth- 
ward  of  them  for  one  half  of  the  year,  and  to  the  northward  of 
them  during  the  other  half 3  and  twice  in  a  year,  viz.  at  the 
equinoxes,  the  fun  at  noon  calls  no  lliadow,  being  in  their  ze¬ 
nith.  From  this  circle  is  the  declination  or  latitude  of  places 
accounted  in  the  degrees  of  the  meridian. 

Equinoctial  Pain's,  are  the  two  points  wherein  the  equator 
and  ecliptic  interfeCt  each  other  :  the  one  being  in  the  firft  point 
of  Aries,  is  called  the  verual  point  or  equinox ;  and  the  other  in 
the  firft  point  ol  Libra,  the  autumnal  point  or  equinox. 

Equinoctial  Dial,  is  that  whofe  plane  lies  parallel  to  the 
equinoCtial.  See  Dial. 

EQUINOX,  in  aftronomy,  the  time  when  the  lull  enters 
one  of  the  equinoctial  points.  The  equinoxes  happen  when  the 
fun  is  in  the  equinoiStial  circle  ;  when  of  confequence  the  days 
are  equal  to  the  nights  throughout  the  world,  which  is  the  cafe 
twice  a  year,  viz.  about  the  20th  of  March  and  the  23d  of  Sep¬ 
tember,  the  firft  of  which  is  the  vernal  and  the  fecond  the  au¬ 
tumnal  equinox.  It  is  found  by  oblervation,  that  the  equi¬ 
noctial  points,  and  all  the  other  points  of  the  ecliptic,  are  con¬ 
tinually  moving  backward,  or  in  antecedentiu-,  that  is,  weftward. 
This  retrograde  motion  of  the  equinoctial  points  is  that  famous 
and  difficult  phenomenon  called  the  preceffion  of  the  equinoxes. 
See  Astronomy,  p.  .391. 

EQEUPAGE,  in  the  military  art,  denotes  all  forts  of  utenfils, 
artillery,  &c.  neceftary  for  commencing  and  profecuting  with 
alacrity  any  military  operations.  Camp  and  field  equipage 
coniilts  of  tents,  kitchen-furniture,  faddle-horfes,  baggage,  wag¬ 
gons,  bat-horfes,  &c. 

To  EQUIP,  in  naval  language,  a  term  borrowed  from  the 
French  marine,  and  frequently  applied  to  the  bufinels  of  fitting 
a  Ihip  for  fea,  or  arming  her  for  war. 

EQUIPOLLENCE,  in  logic,  is  when  there  is  an  equi¬ 
valence  between  any  two  or  more  terms  or  propofitions,  i.  e. 
when  they  fignify  one  and  the  fame  thing,  though  they 
exprefs  it  differently.  Such  propofitions.  See.  are  laid  to  be 
equipollent. 

EQUIRIA,  in  antiquity,  a  feftival  inftituted  by  Romulus, 
and  celebrated  on  the  27th  of  February,  in  honour  of  Mars,  at 
which  there  were  horfe-races. 

EQUISETUM,  Horse-tail  3  a  genus  of  the  order  of 
Alices,  belonging  to  the  cryptogamia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  51ft  order,  Conferee.  There 
is  a  fplke  of  peltated  or  Ihielded  fruftifications  opening  at  the 
bafe.  There  are  feven  fpecies  3  of  which  the  moil  remarkable 
are,  I.  The  fylvaticum,  or  wood  horle-tail.  It  grows  in  woods 
and  moift  ftiady  places  in  many  parts  of  England  and  Scotland. 
The  ftalk  rifes  from  12  to  18  inches  high,  angular,  and  rough 
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to  the  touch;  the  angles  being  edged  with  ffiarp  fpicuhe,  fcarec 
vifible  without  a  niicrolcope.  The  leaves  grow  verticil  late,  12 
or  more  in  a  whorl,  and  thete  whorls  are  about  an  inch  diltant 
from  one  another.  The  leaves  arc  very  (lender,  nearly  qua¬ 
drangular,  about  five  inches  long,  pendent,  and  betet  with  le- 
veral  other  fecondary  whorls,  lb  that  it  relembles  a  pine  tree  in 
miniature.  Horfes  are  very  fond  of  this  plant,  and  in  fome 
parts  of  Sweden  it  is  collected  to  ferve  them  as  winter  food.  2. 
The  arvenfe,  common  or  corn  horfe-tail,  grows  in  wet  mea¬ 
dows  and  corn-fields.  The  molt  remarkable  property  of  this  is,- 
that  its  feeds,  when  viewed  by  a  niicrolcope,  are  leen  to  leap 
about  as  if  they  were  animated.  It  is  a  troublefome  plant  in 
paftures  ;  and  difagreeable  to  cows,  being  never  touched  by  them 
unlels  they  are  compelled  by  hunger,  and  then  it  brings  on  an 
incurable  diarrhoea.  It  d»es  not  feem  to  afleA  horfes  or  fheep. 
3.  The  pa’ujlre,  marlh  horfe-tail,  or  paddock  pipe,  is  frequent 
in  marlhes  and  ditches.  It  is  not  lo  rough  as  the  former,  but 
is  lit;-. wife  prejudicial  to  cattle.  4.  The Jluviaiile,  or  great 
river  horfe-tail,  is  frequent  in  lhady  marlhes,  and  on  the  brinks 
of  ftagnant  waters.  ,  It  is  the  largeli:  of  all  the  fpecies,  growing 
fometimes  to  the  height  of  a  yard,  and  near  an  inch  in  diameter. 
Haller  tells  us,  that  this  kind  of  equiletum  was  eaten  by  the 
Romans;  and  Linnaeus  affirms,  that  oxen  and  reindeer  are 
fond  of  it,  but  that  horfes  refule  it.  5.  The  hyemale ,  rough 
horfe-tail,  Ihave-grafs,  or  Dutch  rufhes.  This  is  much  ufed  by 
the  white-  frniths  and  cabinet-makers,  under  the  name  of  Dutch 
rujbcs,  for  poliffiing  their  metals  and  wood.  All  the  other 
fpecies  will  anfwer  this  purpole  in  fome  degree,  but  the 
lad  better  than  any  of  the  reft.  In  Northumberland  the 
dairy-maids  lcour  and  clean  their  milk-pails  with  it.  Some 
imagine,  that  if  cows  are  fed  with  this  fpecies,  their  teeth  will 
fall  out. 

EQUITES,  amonglt  the  Romans,  were  perfons  of  the  fecond 
uegree  of  nobility,  immediately  lucceeding  the  lenators  in  point 
of  rank.  The  equites  or  knights  were  required  to  be  polTelled 
of  400 fcjlcrtia  before  the}-  could  be  admitted  into  that  order; 
and  when  the  knights  were  fa  reduced  as  to  fall  fliort  of  the 
preferibed  revenue,  they  were  expunged  out  of  the  equeftrian 
lilt.  The  equeftrian  revenue  juft  mentioned  amounted  to  about 
10,000  crowns.  Part  of  the  ceremony  whereby  the  honour  of 
knighthood  was  conferred  amonglt  the  Romans  was  the  giving 
of  a  horfe  ;  for  every  eques  or  knight  had  a  horfe  kept  at  the 
public  charge,  he  received  alfo  the  ltipend  of  an  horfeman  to 
ferve  in  the  wars,  and  wore  a  ring  which  was  given  him  by  the 
ftate.  The  equites  compofed  a  large  body  of  men,  and  confti- 
tuted  the  Roman  cavalry  ;  for  there  was  always  a  futficient 
number  of  them  in  the  city,  and  nothing  but  a  review  was  re- 
quifite  to  fit  them  for  lerviee.  The  knights  at  laft  grew  too 
powerful,  were  a  balance  for  the  fenate  and  people,  neglected 
the  exerciles  of  war,  and  betook  themfelves  to  civil  em¬ 
ployments.  The  equites  were  liable  to  be  punifhed  by  the  cen- 
fors,  and  to  fuller  degradation.  They  were  degraded  by  taking 
from  them  the  horfe  which  was  kept  for  each  of  them  at  the 
public  charge;  this  was  called  cquum  adtmere. 

EQUITY,  in  a  general  lenfe,  the  virtue  of  treating  all  other 
men  according  to  reafon  and  juftice,  or  as  we  would  gladly  be 
treated  ourlelves  when  we  underftand  aright  what  is  our  due. 
See  Justice. 

Equity,  in  jurilprudence,  is  defined  a  correction  or  qualifi¬ 
cation  of  the  law,  generally  made  in  that  part  wherein  it  faileth 
or  is  too  fevere.  It  likewife  fignifies  the  extenlion  of  the  words 
of  the  law  to  cafes  unexprelfed,  yet  having  the  fame  reafon ;  fa 
that  where  one  thing  is  enaAed  by  ftatute,  all  other  things  are 
enaAed  that  are  of  the  like  degree.  For  example,  the  ftatute  of 
GjIouc.  gives  aAion  of  wafte  againft  him  that  holds  lands  for 
life  or  years ;  and  by  the  equity  thereof,  a  man  lliall  have  aAion 
of  wafte  againft  a  tenant  that  holds  but  for  one  year,  or  one  half¬ 


year,  which  is  without  the  words  of  the  aft,  but  within  the 
meaning  of  it ;  and  the  words  that  enaA  the  one,  by  equity 
enaA  the  other.  So  that  equity  is  of  two  kinds.  The  one 
abridges  and  takes  from  the  letter  of  the  law  ;  the  other  enlarges 
and  adds  to  it ;  and  Itatutes  may  be  eonftrued  according  to  equi¬ 
ty,  efpecially  where  they  give  remedy  for  wrong,  or  are  for  ex¬ 
pedition  of  juftice.  Equity  feems  to  be  the  interpofing  law  cf 
reafon ,  exercifed  by  thedord  chancellor  in  extraordinary  mat¬ 
ters  to  do  equal  juftice  ;  and,  by  fupplying  the  defects  of  the 
law,  gives  remedy  in  all  cafes.  See  Chancery. 

Euuity,  in  mythology,  lbmetimes  confounded  with  if  ice, 
a  goddefs  among  the  Greeks  and  Romans,  reprefented  with  a 
fword  in  one  hand  and  a  balance  in  the  other. 

EQUIVALENT,  is  underftood  of  fomething  that  is  equal 
in  value,  force,  or  effeA,  to  another.  ,Equi valence  is  of  various 
kinds,  in  propofitions,  in  terms,  and  in  things. 

Equivalent  Propo/itions.  See  Equifollence. 

Equivalent  Terms  are  where  feveral  words  that  differ  in 
found  have  yet  one  and  the  fame  fignification  ;  as  every  body 
was  there,  and  nobody  was  abfent,  nihil  non,  and  omne. 

Equivalent  Things,  are  either  moral,  phyjical,  or  Jlaiical. 
Moral,  as  when  we  fay  that  the  commanding  or  advifinga  mur¬ 
der  is  a  guilt  equivalent  to  that  of  the  murder.  Phyfical,  as 
when  a  man  who  has  the  ftrength  of  two  men  is  laid  to  be 
equivalent  to  two  men.  Statical,  whereby  a  lefs  weight  be¬ 
comes  of  equal  force  with  a  greater,  by  having  its  diftance 
from  the  centre  incrcafed. 

EQUIVOCAL  terms  or  words,  among  logicians,  are 
thole  which  have  a  doubtful  or  double  meaning.  According  to 
Mr.  Locke,  the  doubtfulnels  and  uncertainty  of  words  has  its 
caufe  more  in  the  ideas  themfelves,  than  in  any  incapacity  of  the 
words  to  fignify  them  ;  and  might  be  avoided,  would  people  al¬ 
ways  ufe  the  fame  term  to  denote  the  fame  idea  or  collection  of 
ideas  ;  but,  adds  he,  it  is  hard  to  find  a  difeourfe  on  any  fubjeA 
where  this  is  the  cafe;  a  praAice  which- can  only  be  imputed 
to  folly  or  great  dithonefty ;  fince  a  man,  in  making  up  his  ac¬ 
counts,  might  with  as  much  fairnefs  ufe  the  numeral  charac¬ 
ters  fometimes  for  one,  fometimes  for  another  collection  of 
units. 

EQUIVOCATION,  the  ufing  a  term  or  expreffion  that  has 
a  double  fignification.  Equivocations  are  expedients  to  fave 
telling  the  truth,  and  yet  without  telling  a  falfity.  The  fathers  are 
great  patrons  of  equivocations  and  mental  refervations,  holding 
that  the  ufe  of  fuch  (Lifts  and  ambiguities  is  in  many  cafes  al¬ 
lowable. 

EQUULEUS,  or  Ecculeus,  in  antiquity,  a  kind  of  rack 
ufed  for  extorting  a  confeffion,  at  firft  chiefiy  pra Ailed  on 
Haves,  but  afterwards  made  ufe  of  againft  the  Chriftians.  The 
equuleus  was  made  of  wood,  having  holes  at  certain  dittances, 
with  a  ferew,  by  which  the  criminal  was  ftretched  to  the  third, 
fometimes  to  the  fourth,  or  fifth  holes,  his  arms  and  legs  being 
fattened  on  the  equuleus  with  cords  ;  and  thus  was  hoilled  aloft, 
and  extended  in  fuch  a  manner,  that  all  his  bones  were  ditlo- 
cated.  In  this  ftate  red-hot  plates  were  applied  to  his  body, 
and  he  was  goaded  in  the  fides  with  an  inftrument  called 
ungula. 

Equuleus,  Equiculus,  and  Equns  Minor,  the  horfe ’s 
head,  in  aftronomy,  a  conftellation  of  the  northern  hemifphere, 
whofe  ftars  in  Ptolemy's  catalogue  are  4,  in  Tycho’s  4,  in  He- 
velius’s  6,  and  in  Mr.  Elamfteed’s  10. 

EQUUS,  in  zoology.  See  Barb. 

ERA,  in  chronology.  See  iEr.A ;  and  Chronology,  p.  520. 

ERANARCHA,  a  public  officer  among  the  ancient  Greeks, 
whofe  bufinefs  was  to  prefide  over  and  dire  A  the  alms  and  pro- 
vifions  made  for  the  poor.  Cornelius  Nepos,  in  his  life  of 
Epaminondas,  deferibes  his  office  thus  :  When  any  perfon  was 
reduced  to  poverty,  taken  captive,  or  had  a  daughter  to  mar  - 
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ry,  which  he  could  not  eft'eft  for  want  of  money,  &rc.  the  era- 
narcha  called  an  alfembly  of  friends  and  neighbours,  and  taxed 
each  according  to  his  means  and  eftate,  to  contribute  towards 
his  relief. 

ERANTHEMUM,  in  botany;  a  genus  of  the  monogynia 
order,  belonging  to  the  diandria  clafs  of  plants  ;  and  in  the  na¬ 
tural  method  ranking  with  thofe  of  which  the  order  is  doubtful. 
Tfie  corolla  is  quinquefid,  with  the  tube  filiform  ;  the  antherse 
without  the  tube  ;  the  ftigma  fimple. 

ERASISTRATUS,  a  celebrated  phyfician,  grandfon  to  the 
philofopher  Aritlotle.  He  difcovered  by  the  motion  of  the 
pulfe  the  love  which  Antiochus  had  conceived  for  his  mother- 
in-law  Stratonice,  and  was  rewarded  with  ioo  talents  for  the 
cure  by  the  father  of  Antiochus.  He  was  a  great  enemy  to 
bleeding  and  violent  phyfic.  , 

ERASMUS  (Defiderius),  born  at  Rotterdam  in  1467.  Ele 
loft  his  father  and  mother  at  14  years  of  age ;  and  was  com¬ 
mitted  to  the  care  of  certain  guardians,  who  would  force  him 
to  be  an  ecclefiaftic,  v/hich  he  refilled  for  a  long  time.  How¬ 
ever,  he  was  obliged  to  affume  the  religious  habit  among  the 
canons  regular  in  the  monaftery  of  Stein  near  Tergou  ;  but  af¬ 
terwards  obtained  a  dilpenfation  from  his  vows.  He  was  the 
raoft  learned  man  of  the  age  in  which  he  lived  ;  and  contri¬ 
buted,  by  his  example  and  his  writings,  to  the  reftoration  of 
learning  in  the  feveral  countries  in  which  he  occafionally  re- 
fided,  viz.  Italy,  Switzerland,  Holland,  France,  and  England  : 
with  the  laft,  he  was  moft  fatisfied  ;  and  found  the  greateft  en¬ 
couragement  from  Henry  VIII.  Sir  Thomas  More,  and  all  the 
learned  Englilhmen  of  thofe  days.  He  publilhed  a  great  many 
books  ;  and  died  at  Bafil  in  1536.  He  was  buried  honourably, 
and  his  memory  is  (till  held  in  veneration.  He  had,  however, 
many  enemies  ;  and  as  he  did  not  embrace  the  reformation,  and 
yet  eenfured  many  things  in  popery,  he  hath  been  treated  inju- 
rioufly  both  by  Catholics  and  Protellants.  The  works  of  Eraf- 
mus  in  10  vols.  folio  were  publilhed  at  Leyden  in  1706,  in  a  very 
handfome  manner,  under  the  care  of  M.  Le  Clerc.  Dr.  Jortin 
publilhed  his  life  in  one  vol.  qto.  1758. 

ERASTIANS,  a  religious  fe6t  or  faftion  which  arofe  in  Eng¬ 
land  during  the  timeof  the  civil  wars  in  1647,  t^us  called  from 
their  leader  Thomas  Erallus,  whole  diftinguilhing  doftrine  it 
was,  that  the  church  had  no  right  to  difcipline,  that  is,  no  re¬ 
gular  power  to  excommunicate,  exclude,  cenfure,  ahl'olve,  decree, 
or  the  like. 

ERATO,  from  npau  I  love,  in  mythology,  the  name  of  one 
of  the  nine  mufes  who  prefided  over  love-poetry.  To  this  mufe 
1'ome  haw  al'cribed  the  invention  of  the  lyre  and  lute;  and  the  is 
reprefented  with  a  garland  of  myrtles  and  roles,  holding  a  lyre 
in  one  hand  and  a  bow  in  the  other,  and  at  her  fide  a  Cupid 
*  with  his  torch.  There  is  all'o  a  Nereid  of  the  fame  name. 

ERATOSTHENES,  a  Cyrenaean  philofopher,  hiftorian,  and 
poet;  called  for  his  learning  Plato  Minor.  He  was  keeper  of 
the  famous  library  at  Alexandria ;  and  was  greatly  in  favour 
with  Ptolemy  Euergetcs,  by  whofe  order  he  wrote  a  hiftory  of 
the  Theban  kings  of  Egypt,  which  fuccefiion  was  entirely 
omitted  by  Manetho.  He  thus  fixed  the  Egyptian  chronology, 
and  his  authority  is  by  many  preferred  to  that  of  Manetho.  He 
wrote  many  other  things,  a  catalogue  of  which  is  to  be  feen  in 
Fabricius,  Voiiius,  &c.  but  his  only  piece,  now  remaining  en¬ 
tire,  is  a  defcription  and  fabulous  account  of  the  liars.  He 
ftarved  himfelf  in  old  age  through  grief  for  the  dimnefs  of  his 
fight,  about  the  10th  or  12th  year  of  Ptolemy  Epiphanes, 
194  B.  C. 

ERATOSTRATUS,  an  Ephefian  who  burnt  the  famous 
temple  of  Diana  the  fame  night  that  Alexander  the  Great  was 
born.  This  burning,  as  fome  writers  have  obferved,  was  not 
prevented  or  feen  by  the  goddefs  of  the  place,  who  was  then 
prefent  at  the  labours  of  Olympias,  and  at  the  birth  of  the 


the  conqueror  of  Perfia.  Eratoftratus  did  this  villany  merely 
to  eternize  his  name  by  fo  uncommon  an  aftion. 

EREBUS,  EjAo  ,  from  nifbt,  in  mythology,  a  term 

denoting  darknefs.  According  to  Refiod,  Erebus  was  the  fon 
of  Chaos  and  the  night,  and  the  father  of  the  day.  This  was 
alfo  the  name  of  part  of  the  inferi  among  the  ancients  :  they 
had  a  peculiar  expiation  for  thole  who  were  detained  in  Erebus. 
Erebus  was  properly  the  gloomy  region,  and  diltinguilhcd  both 
from  Tartarus  the  place  of  torment,  and  Elyfium  the  region  of 
blifs  :  according  to  the  account  given  of  it  by  Virgil,  it  forms 
the  third  grand  divifion  of  the  invifible  world  beyond  the  Styx, 
and  comprehends  feveral  particular  diftricls,  as  the  limbus  in¬ 
fantum,  or  receptacle  for  infants  ;  the  limbus  for  thofe  who  have 
been  put  to  death  without  caufe  ;  that  for  thofe  who  have  de- 
ftroyed  themfelves  ;  the  fields  of  mourning,  full  of  dark  groves 
and  woods,  inhabited  by  thofe  who  died  for  love ;  and  be¬ 
yond  thefe,  an  open  champaign  country  for  departed  war¬ 
riors. 

ERECTION,  in  a  general  fenfe,  the  art  of  railing  or  elevat¬ 
ing  any  thing;  as  the  erection  of  a  perpendicular,  &c.  It  is 
alfo  ufed  in  a  figurative  fenfe ;  as  the  ereftion  of  a  bilhopric, 
marquifate,  &c. 

Erection  is  particularly  ufed  by  medical  writers  for  the 
ftate  of  the  penis  when  fwelled  and  diftended  by  the  aftion  of 
the  mufcles  called  ere  Ho  res.  See  Anatomy,  p.  109.  There  is  alfo 
an  e  reft  ion  of  the  clitoris  which  is  performed  by  mufcles  for 
that  purpofe. 

EREMIT.  See  Hermit. 

ERFORT,  a  town  of  Germany,  capital  of  Pipper  Thuringia, 
with  a  univerfity.  It  was  formerly  imperial,  but  is  now  llib- 
jeft  to  the  eleftor  of  Mentz.  It  is  a  large  place,  but  thinly 
peopled  ;  defended  by  two  ftrong  forts,  and  lurrounded  by 
ditches  full  of  water.  A  fire  happened  here  in  1736,  which 
burnt  down  1S0  houfes,  and  feveral  churches.  It  is  leated  on 
the  river  Gere.  30  miles  E.  S.  E  ofMulhaufen.  E.  Ion.  11.  23. 
N.  lat.  51.0.  Its  territoiy  comprehends  73  villages,  and  the 
inhabitants  are  at  fo  fmall  a  diftance  from  26  towns,  that  they 
can  go  to  each  and  return  the  fame  day.  With  regard  to  reli¬ 
gion,  the  principal  magiftrate  is  lometimes  a  Proteftant,  and 
lometimes  a  Papift ;  but  the  greater  part  of  the  burghers  are 
Protellants.  There  are  three  fine  libraries,  one  of  which  belongs 
to  the  Papifts,  another  to  the  univerfity,  and  a  third  to  the  Pro¬ 
teftant  minifters. 

ERGASTULUM,  among  the  Romans,  was  a  prifon,  work- 
houle,  or  houfe  of  correftion,  where  Haves  by  the  private  autho¬ 
rity  of  their  mailers  were  confined  and  kept  for  their  offences  to 
hard  labour.  The  Greeks  had  a  place  of  confinement  of  this 
fort  called 

ERGOT,  in  farriery,  is  a  Hub,  like  a  piece  of  foft  horn, 
about  the  bignels  of  a  chefnut,  placed  behind  and  below  the 
pallern  joint,  and  commonly  hid  under  the  tuft  of  the  fetlock. 

ERICA,  heath,  in  botany  ;  a  genus  of  the  monogynia  or¬ 
der,  belonging  to  the  oftandria  clafs  of  plants ;  and  in  the  natu¬ 
ral  method  ranking  under  the  18th  order,  Picornes.  The  ca¬ 
lyx  is  tetraphyllous  ;  the  corolla  quadrifid ;  the  filaments  in- 
ferted  into  the  receptacle  ;  the  antherse  bifid  ;  the  capfule  qua- 
drilocular.  Of  this  there  are  four  fpecies,  natives  of  Britain  ; 
which  are  fo  well  known,  that  no  defcription  need  be  given  of 
them.  In  the  Highlands  of  Scotland  this  plant  is  made  fub- 
fervient  to  a  great  variety  of  purpofes.  The  poorer  inhabitants 
make  walls  for  their  cottages  with  alternate  layers  of  heath  and 
a  kind  of  mortar  made  of  black  earth  and  llraw.  The  woody 
roots  of  the  heath  are  placed  in  the  centre  ;  the  tops  externally 
and  internally.  They  make  their  beds  of  it,  by  placing  the 
roots  downwards;  and  the  tops  only  being  uppermoft,  they  are 
fufficiently  foft  to  deep  upon.  Cabbins  are  alfo  thatched  with 
it.  In  the  iiland  of  Ilay,  ale  is  frequently  made  by  brewing 
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one  part  of  malt  and  two  of  the  tops  of  young  heath  ;  fome- 
times  adding  hops.  Boethius  relates,  that  this  liquor  was  much 
ufed  by  the  Pifts.  Woollen  cloth  boiled  in  alum  water,  and 
afterwards  in  a  ftrong  decoftion  of  heath-tops,  comes  cut  of  a 
fine  orange  colour.  The  ftalks  and  tops  will  tan  leather.  Be- 
foms,  and  faggots  to  burn  in  ovens,  are  alfo  made  of  this  plant. 
It  is  alfo  ufed  for  filling  up  drains  that  are  to  be  covered  over. 
Sheep  and  goats  will  fometimes  eat  the  tender  fhoots,  but  they 
are  not  fond  of  them.  Cattle  not  aecuftomed  to  feed  on  heath, 
give  bloody  milk  ;  but  they  are  foon  relieved  by  drinking  plen¬ 
tifully  of  water.  Horfes  will  eat  the  tops.  Bees  extract  a 
great  deal  of  honey  from  the  flowers ;  and,  where  heath 
abounds,  the  honey  has  a  reddith  caft.  There  are  many  exotic 
fpecies  with  which  our  green-houfe  collections  are  enriched  and 
adorned,  as  the  triflora,  tubi flora,  auftralis,  &c. 

Eu  id  anus,  in  aftronomy,  a  conftellation  of  the  fouthern  he- 
mifphere,  in  form  of  a  river.  The  ftars  in  the  conftellation 
Eridanus,  in  Ptolemy’s  catalogue,  are  34 ;  in  Tycho’s,  19; 
and  in  the  Britith  catalogue,  84. 

ERIE,  a  vaft  lake  to  the  weftward  of  Pennsylvania,  in 
North  America,  fituated  between  8o°  and  87°  W.  long,  and 
between  410  and  420  N.  lat. 

ERIGENA,  or  Scotus,  (John),  a  famous  fcholaftic  divine, 
born  about  the  beginning  of  the  ninth  century ;  but  where,  is  a 
matter  of  difpute  among  authors.  Bale  and  Pitts  fay  he  was 
born  at  St.  David’s  in  Wales ;  Dempfter,  Mackenzie,  and 
Henry,  that  he  was  born  at  Ayr  in  Scotland ;  which  they  infer 
from  his  names  Eregina  and  Scotus ,  by  the  latter  of  which  he 
was  generally  diftinguiflied  by  his  cotemporary  writers.  But 
Du  Pin  and  Sir  James  Ware  aflert  that  he  was  by  birth  an 
Iri’thman  ;  Ireland  being  in  thofe  days  called  Scotia,  and  by 
the  natives  Erin.  They  agree,  however,  in  relating  that  he 
travelled  to  Athens,  where  he  acquired  a  competent  know¬ 
ledge  of  the  Greek  and  other  oriental  languages  ;  and  that  he 
afterwards  refided  many  years  in  the  court  of  Charles  the  Bald, 
king  of  France,  who,  on  account  of  his  Angular  abilities,  treated 
him  as  his  intimate  friend  and  companion.  He  flept  frequently 
in  the  royal  apartment  ;  and  was  conftantly  admitted  .to  the 
king’s  table.  “  We  may  judge  (fays  a  modem  hiftorian)  of 
the  freedom  which  he  ufed  with  Charles,  by  the  following  repar¬ 
tee.  As  the  king  and  Scotus  were  fitting  one  day  at  table,  op- 
pofite  to  each  other,  after  dinner,  drinking  a  cheerful  glafs,  the 
philofopher  having  faid  fomething  that  was  not  quite  agreeable 
to  the  rules  of  ..French  politenels,  the  king  in  a  merry  humour 
atked  him,  Pray  what  is  between  a  Scot  and  a  Jot  ?  To  which 
he  anfwered,  “  Nothing  but  the  table.”  See  Henry's  Hijlory 
of  Great  Britain,  vol.  i.  p.  344.  who  quotes  this  ftory  from 
Hovcdeni  Annal.  ad  an.  86.  Quer.  What  language  were 
they  talking  when  this  bon  mot  was  uttered  ? 

During  his  refideflee  with  Charles,  he  wrote  feveral  books  of 
fcholaftic  divinity ;  which/though  abfurd  enough,  were  at  that 
time  not  fufficiently  fo  to  fecure  him  from  the  imputation  of  he¬ 
terodoxy  j  and  on  that  account  the  pope  commanded  Charles- 
the  Bald  to  fend  him  to  Rome  ;  but  the  king  had  too  great  a 
regard  for  his  companion  to  truft  him  with  his  holinefs.  One 
of  the  chief  controverfies  in  which  Scotus  was  engaged,  and 
with  which  the  pope  was  much  otTended,  was  concerning  the 
real  prefence  and  blood  of  Chrilt  in  the  wafer.  His  opinion  of 
this  weighty  matter  is  exprefled  in  thefe  few  words  :  “  What 
we  receive  corporally  is  not  the  body  of  our  Lord  ;  but  that 
which  feeds  the  foul  and  is  only  perceived  by  faith.”  John 
Scotus  is  fuppofed  to  have  died  about  the  year  874 ;  but  whe¬ 
ther  in  France  or  England,  is  uncertain,  and  of  little  import¬ 
ance.  Some  have  related,  that  he  was  invited  to  England  by 
king  Alfred  :  but  in  this  they  confound  him  with  John,  abbot 
®f  Etheling,  who  was  aflaflinated  in  895  :  and  to  this  miftake 
the  various  accounts  concerning  this  author  are  to  be  attri- 
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buted.  Regardlefs  of  his  hiftory,  he  appears  from  Ins  writings 
to  have  b/jen  a  man  of  parts,  and,  in  point  of  learning,  fuperior 
to  any  of  his  cotemporaries.  He  wrote,  1 .  De  divfioiie  natures, 
lib.  v.  2.  De  prcedejlinatione  Dei.  3.  Excerptade  differentia 
& f octet atibus  Graci  Latinique  verbi.  4.  De  c-rpore  ct /an¬ 
guine  Domini.  Ambigua  S.  Maximi  fe.u  febolia  cjus  in  dif- 
Jiciles  locos  S.  Grcgorn  Nazianzeni,  Latine  verfa.  6.  Opera 
S.  Diony/i  quatuor  in  Lalinum  ling,  converfa.  All  publifhed. 
7.  De  'viftor.e  Dei,  and  feveral  other  works,  in  manul'cript,  pre- 
ferved  iti  dift'erent  libraries. 

ERIGERON,  flea-eane,  in  botany ;  a  genus  of  the  poly- 
gamia  fupei-flua  order,  belonging  to  the  fyngenefia  clais  of 
plants;  and  in  the  natural  method  ranking  under  the  49th  or¬ 
der,  Compcjitee.  The  receptacle  is  naked;  the  pappus  hairy; 
the  florets  of  the  radius  are  linear,  and  very  narrow.  There  are 
five  fpecies;  of  which  the  melt  remarkable  is  the  vifeofum,  or 
male  flea-bane  of  Theophraftus,  and  greater  flea-bane  of  Dio- 
fcorides.  It  is  a  native  of  the  fouth  of  France  and  Italy;  and 
hath  a  perennial  root,  from  whence  arife  many  upright  ftalks 
near  three  feet  high.  The  leaves  in  warm  weather  fweat  out  a 
clammy  juice ;  the  flowers  are  produced  Angle  upon  pretty  long 
footftaiks,  are  of  a  yellow  colour,  and  have  an  agreeable  odour. 
The  plants  are  eafily  propagated  by  feeds ;  and  thrive  beft  in  a 
dry  foil  and  funny  afpeft. 

ERIGONE,  in  fabulous  hiftory,  daughter  to  Icarius,  died  of 
grief  for  her  father's  death,  was  trantlated  into  heaven,  and 
makes  the  fign  Virgo. 

ERINACEUS,  or  hedgehog,  in  zoology;  a  genus  of  qua¬ 
drupeds  belonging  to  the  order  of  ferae,  the  charafters  of  which 
are  thefe :  They  have  two  fore-teeth  in  the  upper  jaw,  at  a  con- 
fiderable  diftance  from  one  another,  and  two  in  the  under  jaw, 
lefs  diftant ;  and  they  have  two  recumbent  dog-teeth,  one  on 
each  fide.  The  hedge-hog  has  a  very  uncommon  method  of 
defending  hiinfelf  from  the  attacks  of  other  animals :  being 
poflefled  of  little  ftrength  or  agility,  he  does  not  attempt  to  fly 
from  or  aflail  his  enemies ;  but  erefts  his  briftles,  and  rolls  hiin- 
felf  up  like  a  ball,  expofing  no  part  of  his  body  that  is  not 
furniftied  with  fliarp  weapons  of  defence ;  he  will  not  unfold 
himfelf,  unlefs  thrown  into  water :  the  more  he  is  frightened 
or  harafled,  the  clofer  he  (huts  himfelf  up ;  and  frequently  dis¬ 
charges  his  urine,  which  has  a  very  fetid  and  loathlome  fmell. 
While  in  this  ftate,  moft  dogs,  inftead  of  biting  him,  ftand  oft* 
and  bark,  not  daring  to  feize  him  ;  or,  if  they  attempt  it  once, 
their  mouths  are  fo  pricked  with  his  briftles,  that  they  cannot 
be  prevailed  upon  to  attempt  it  a  fecond  time.  Both  the  male 
and  female  are  covered  with  briftles  from  the  head  to  the  tail. 
Thefe  briftles  are  of  great  ufe  in  defending  them  from  other 
animals  3  but  muft  be  very  inconvenient  when  they  incline  to 
copulate.  This  operation  they  cannot  perform  in  the  manner 
of  other  quadrupeds ;  but  do  it  face  to  face,  either  (landing  on 
end,  or  the  female  lying  on  her  back.  The  females  come  in 
feafon  in  the  fpring,  and  produce  their  young  in  the  begin¬ 
ning  of  fummer.  They  commonly  bring  forth  three  or  four, 
and  fometimes  five  at  a  time.  The  young  ones  are  of  a  whitifti 
colour,  and  only  the  points  of  the  briftles  appear  above  the  (kin. 
It  is  impoifible  to  tame  them  :  the  mother  and  her  young  have 
frequently  been  confined  together,  and  furniftied  with  plenty  of 
provifions  ;  but,  inftead  of  nourifhing  them,  (lie  uniformly  de¬ 
voured  them  one  after  another.  Males  and  females  have  like- 
wife  been  kept  in  one  apartment,  where  they  lived,  but  never 
copulated.  Hedge-hogs  feed  upon  fallen  fruits,  lome  roots,  and 
in  lefts  :  they  are  very  fond  of  fle(h-mcat,  whether  raw  or  roaft- 
ed.  They  fVequent  woods,  and  live  under  the  trunks  of  old  trees, 
in  the  chinks  of  rocks,  or  under  large  (tones.  Naturalifts  allege, 
that  they  go  into  gardens,  mount  the  trees,  and  come  down  with 
pears,  apples,  or  plums,  ltuck  upon  their  briftles.  But  this  is  a 
iniltake  :  although  kept  in  a  garden,  they  never  att«mpt  to 
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fTtmb  trees,  or  flick  even  fallen  fruit  upon  their  briftles,  but  lay 
hold  of  their  food  with  the  mouth.  They  never  come  out  of 
their  holes  in  the  day,  but  go  about  in  quell  of  food  during  the 
night.  They  eat  but  little,  and  can  live  very  long  without 
taking  any  nourifhment.  They  do  not  lay  up  any  flore  of 
provifions  in  harvetl ;  fuch  an  infiindt  would  be  ufelefs,  as  they 
fleep  all  the  winter.  They  lie  under  the  undeferved  reproach 
of  lucking  cattle  and  hurting  their  udders;  but  the  fmallnefs 
of  their  mouths  renders  that  impoffible.  There  are  three  fpe- 
cies,  viz.  i.  The  europaus,  or  common  hedgehog,  with  round 
ears,  and  crelted  r.oftrils.  See  Plate  12.  "it  is  about  nine 
inches  long;  the  upper  part  of  the  body  is  totally  covered  with 
fiiarp  prickles,  and  the  under  part  is  covered  with  hair.  The 
hedgehog,  even  when  Handing  on  his  legs,  has  a  very  ugly  ai- 
pe£l.  His  body  is  an  oblong  ir.afs,  convex  above,  termi¬ 
nated  on  the  fore-part  by  a  very  fharp  muzzle,  and  mounted  on 
four  fhort  legs,  of  which  nothing  appears  but  the  feet,  and  the 
tail  is  not  dilcernible.  His  ears  are  broad,  round,  and  tliort; 
and  his  eyes  are  fmall  and  protuberant.  The  length  of  his 
body  from  the  point  of  the  muzzle  to  the  anus  is  about  nine 
inches.  2.  The  inauris,  or  white  hedge-hog,  has  no  external 
ears.  It  is  a  native  of  America.  3.  The  vialacccnjh  has  hang¬ 
ing  ears,  and  is  a  native  of  Alia. 

ERINGO,  in  botany.  See  Erysgium. 

ERINUS,  in  botany  ;  a  genus  of  the  angiofpermia  order, 
belonging  to  the  didynamia  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  40th  order,  Pcrjonatee.  The  calyx  is 
pentaphyllous  ;  the  limb  of  the  corolla  quinquefid  and  equal ; 
with  its  lobes  emarginated,  and  the  upper  lip  very  thort  and 
reflexed ;  the  capfule  bilocular.  There  are  fix  fpecies,  none  of 
them  natives  of  Britain.  They  grow  from  two  inches  to  four 
feet  in  height,  and  are  adorned  with  flowers  of  a  white  or  pur¬ 
ple  colour.  They  are  propagated  by  feeds,  but  in  this  country 
generally  require  to  be  kept  in  a  ftove. 

ERIOCAULON,  in  botany;  a  genus  of  the  trigynia  or¬ 
der,  belonging  to  the  triandria  clafs  of  plants  ;  and  in  the  na¬ 
tural  method  ranking  with  the  flxth  order,  Enjatcc.  The  com¬ 
mon  calyx  is  an  imbricated  capitulum  or  knob  ;  there  are  three 
equal  petals ;  and  the  ftamina  are  on  the  germen. 

ERIOCEPHALUS,  in  botany  ;  a  genus  of  the  polygamia 
neceffaria  order,  belonging  to  the  fyngenefla  clafs  of  plants  ; 
and  in  the  natural  method  ranking  under  the  49th  order, 
Compofite.  The  receptacle  is  fomewhat  villous  ;  there  is  no 
pappus;  the  calyx  is  decaphyllous  and  equal;  the  radius 
has  five  florets. 

ERIOPHORUM,  in  botany ;  a  genus  of  the  monogynia  or¬ 
der,  belonging  to  the  triandria  clafs  of  plants ;  and  in  the  na¬ 
tural  method  ranking  under  the  third  order,  Calamarix.  The 
glumes  are  paleaceous  and  imbricated  all  round  ;  there  is  no 
corolla  ;  and  only  one  feed  furnilhed  with  a  very  long  down. 

ERITIIALIS,  in  botany  ;  a  genus  of  the  monogynia  order, 
belonging  to  the  pentandria  clafs  of  plants;  and  in  the  natural 
method  ranking  with  thofe  of  which  the  order  is  doubtful.  The 
corolla  is  quinquepartite  ;  the  calyx  urceolated  or  bladder-like, 
the  berry  decemlocular  inferior. 

ERIYAN,  a  large  town  of  Afia,  capital  of  Perfian  Armenia, 
with  an  Armenian  patriarch.  It  is  defended  by  a  fortrefs,  in 
which  is  the  governor’s  palace,  and  by  a  caftle,  which  is  l'eated 
on  the  river  Zuengui,  near  a  lake  of  its  own  name.  The  Mei- 
dan  is  an  open  fquare,  400  paces  over,  wherein  are  very  fine 
trees.  The  baths  and  caravanfaries  have  likewife  their  beau¬ 
ties,  but  the  churches  of  the  Chriftians  are  fmall,  and  half  un¬ 
der  ground.  The  lake  is  very  deep,  and  60  miles  in  circum¬ 
ference.  It  is  105  miles  N.  W.  of  Allrabad.  E.  k>n.  44.  10. 
N.  lat.  40.  20. 

ERIPHYLE,  in  fabulous  hiftory,  a  After  of  Adraftus  king  of 
Argos,  who  married  Amphiaraus.  She  was  daughter  of  Talaus 
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and  Lifimache,  When  her  hulband  concealed  himfelf  that  he 
might  not  accompany  the  Argives  in  their  expedition  againft 
Thebes,  where  he  knew  he  was  to  perifh,  Eriphyie  fuftered 
herfelf  to  be  bribed  by  Polynices  with  a  golden  necklace  which 
had  been  formerly  given  to  Hermione  by  the  goddefs  Venus, 
and  the  dilcovered  where  Amphiaraus  was.  This  treachery  of 
Eriphyie  compelled  him  to  go  to  the  war  ;  but  before  he  depart¬ 
ed,  he  charged  his  fon  Alcmason  to  murder  his  mother  as  foorr 
as  he  was  informed  of  his  death.  Amphiaraus  perithed  in  the  ex¬ 
pedition  ;  and  his  death  was  no  fooner  known  than  his  laft  in- 
junhtions  were  obeyed,  and  Eriphyie  was  murdered  by  the  hands- 
of  her  fon. 

EPJS,  the  goddefs  of  difcord  among  the  Greeks..  She  is  the 
fame  as  the  Difcordia  of  the  Latins. 

ERISICHI'HGN,  in  fabulous  hifiory,  aTbeffalian,  fon  of 
Triops,  who  derided  Ceres  and  cut  down  her  groves.  This  im¬ 
piety  irritated  the  goddefs,  who  affli&ed  him-  with  continual 
hunger.  He  fquandered  all  his  poflelfions  to  gratify  the  cravings 
of  his  appetite,  and  at  laft  he  devoured  his  own  limbs  for  want  of 
food.  Some  fay  that  his  daughter  had  the  power  of  transform¬ 
ing  herfelf  into  whatever  animal  (he  pleated,  and  that  the  made 
ufe  of  that  artifice  to  maintain  her  father,  who  fold  her;  after 
which  file  aflimied  another  fiiape,  and  became  again  his  pro¬ 
perty. 

ERMIN,  in  zoology' .  See  Mustela. 

Ex  min,  or  Ermine ,  in  heraldry,  denotes  a  white  field  or  fury 
powdered  or  intexfperfed  with  black  fpots,  called  powdering.  It 
is  fuppofed  to  reprefent  the  thin  of  an  animal  of  the  fame  deno¬ 
mination  r  fee  Mustela.  There  is  however  no  animal  whofe 
thin  naturally  correfponds  to  the  herald’s  ermin.  The  affmal  is 
milk  while,  and  to  far  is  it  from  having  fpots,  that  tradition 
reports,  that  it  will  rather  die  or  be  taken  than  fully  its  white- 
nefs.  Whence  its  fymbolical  ufe.  But  white  thins  having  for 
many  ages  been  ufed  for  the  linings  of  the  robes  of  magiftrates 
and  great  men  ;  the  furriers  at  length,  to  add  to  their  beauty, 
ufed  to  few  hits  of  the  black  tails  of  thofe  creatures  upon  the 
white  thins,  to  render  them  the  more  confpicuous.  Which  al¬ 
teration  was  introduced  into  armoury.  The  fable  fpots  in  er¬ 
min  are  not  of  any  determinate  number,  but  they  may  be  more 
or  lefs  at  the  pleafure  of  the  painter  or  furrier. 

Ermin,  an  order  of  knights,  inftituted  in  1450  by  Francis- 
I.  duke  of  Bretagne,  and  formerly  fubfifting  in  France.  The- 
collar  of  this  order  was  of  gold,  compofed  of  cars  of  corn  in 
faltier  ;  at  the  end  of  which  hung  the  ermin,  with'  this  inferip- 
tion,  a  via  vie.  But  the  order  expired  when  the  dukedom  of 
Bretagne  was  annexed  to  the  crown  of  t ranee. 

Ermines,  in  heraldry',  the  reverfe  of  ermine,  i.  e.  white 
fpots  on  a  black  field. 

ERMINITES,  in  heraldry,  fhould  fignify  little  ermines, 
but  it  is  otherwife  ;  for  it  fignifies  a  white  field  powdered 
with  black,  only  that  every  fuch  fpot  hath  a  little  red  hair  on 
each.  Erminites  alio  fignify  a  yellow  field  powdered  with  black, 
which  the  French  exprels  much  better  by  or  femte  £  ermine  dt 
fable- 

ERMINOIS,  in  heraldry,  fignifies  the  field  or,  and  the  fpots, 
black. 

EROORO,  in  ornithology.  See  Alcedo,  of  which  it  is  a- 
fpecies. 

EROS,  of  tput  “  love,”  in  mythology,  one  of  two  chiefs 
over  all  the  other  Cupids,  being  the  caufe  of  love..  See  An- 
teros. 

EROTIA,  a  feftival  in  honour  of  Eros  the  god  of  love.  It 
was  celebrated  by  the  Thefpians  every  fifth  year  with  Iports  and. 
games,  when  muficians  and  others  contended.  If  anyr  quarrels 
or  feditions  had  arifen  among  the  people,  it  was  then  uinal  to 
offer  iacrifices  and  prayers  to  the  god,  that  he  would  totally  re¬ 
move  them. 
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EROTIC  (derived  from  u  love  5"  whence  ipuriwg),  is 
applied  to  any  tiling  which  has  a  relation  to  the  pailion  of  love. 
In  medicine  we  find  the  phrafe  delirium  (roticum  ufed  for  a  kind 
tf  melancholy  contracted  through  excels  of  lov<j. 

EROSION,  among  furgeons,  denotes  much  the  fame  with 
corrosion,  only  in  a  Itronger  degree. 

EROTESIS.  See  Oratory. 

ERPENIUS  (Thomas),  in  Dutch,  Thomas  of  Erpe  ;  a  ce¬ 
lebrated  profelfor  of  the  Arabic  language,  was  born  at  Gorcum 
in  Holland,  in  1 584,  and  educated  at  Leyden.  He  applied 
himfelf  to  the  oriental  languages  at  the  perfuafion  of  Jofeph  Sca- 
liger ;  and  afterwards  travelled  into  England,  France,  Italy, 
aud  Germany,  and  every  where  obtained  the  efteem  of  the 
learned.  On  his  return  to  Holland,  he  was  made  piofeflbr 
of  Arabic  in  the  univerfity  of  Leyden,  and  died  there  in 
1624.  He  publilhed  a  great  many  excellent  works,  which 
fpread  his  reputation  through  the  whole  learned  world.  It 
is  faid,  that  the  king  of  Morocco  admired  fo  greatly  the 
letters  Erpenius  wrote  to  him  in  Arabic  in  the  name  of  the 
United  Provinces,  that  he  could  not  ceafe  reading  them,  and 
lhowingthem  to  thofewho  fpoke  that  language  naturally. 

ERRATIC,  in  general,  lomething  that  wanders,  or  is  not 
regular  :  hence  it  is  the  planets  are  called  erratic Jlars. 

ERRHINE3,  in  pharmacy,  medicines  which  when  fnufifed 
up  the  nole  promote  a  difeharge  of  mucus  from  that  part. 

Among  the  milder  kinds  we  may  reckon  marjoram,  thyme, 
liy  flop,  favory,  m  arum,  fyriacum,  the  tops  of  origanum,  flowers 
of  lilies  of  the  valley,  and  gum  benzoin,  & c.  Violent  errhincs 
are,  euphorbium,  the  powder  of  white  hellebore,  turbith  mi¬ 
neral,  pepper,  fee,  and,  in  a  milder  degree,  feveral  forts  of  fnuffs. 
Errhincs  are  fuppofed  to  be  of  fervice  in  oppreffive  pains  of 
the  head,  lethargic  diforders,  &: c.  and  they  a6t  chiefly  by  in¬ 
flaming  the  mucous  membrane  of  the  nofe. 

ERROR,  in  philofophy,  a  miflake  of  our  judgment,  giving 
affent  to  that  which  is  not  true.  Mr.  Locke  reduces  the  caufes 
of  error  to  thefe  four;  firft,  want  of  proofs;  fecondly,  want  of 
ability  to  ufe  them  ;  thirdly,  want  of  will  to  ufe  them  ;  and, 
fourthly,  wrong  meafures  of  probability. 

He  obferves  upon  the  firft  of  thefe  caufes  of  error,  that  the 
greateft  part  of  mankind  want  conveniencies  and  opportunities 
of  making  experiments  and  obfervations  them  fid  ves,  or  of  col- 
JeCling  the  teftimony  of  others,  being  prevented  by  the  necetfity 
of  their  condition.  Upon  the  fecond  of  thefe  caufes,  he  ob¬ 
ferves,  that  there  are  many,  who,  from  the  ftate  of  their  con¬ 
dition,  might  bellow  time  in  collecting  proofs,  but  yet  are  not 
able  to  carry  a  train  of  conlequences  in  their  heads,  nor  weigh 
exaCtly  the  preponderancy  of  contrary  proofs  and  teftimonies, 
merely  from  the  difference  in  men’s  underftandings,  appre- 
henfions,  and  reafenings.  Thirdly,  he  remarks,  that  though 
fome  have  opportunities  and  leifure  enough,  and  want  neither 
parts,  learning,  nor  other  helps,  that  they  never  come  to  the 
knowledge  of  feveral  truths  within  their  reach,  either  upon  ac¬ 
count  of  their  attachment  to  pleafure  or  bulinefs  ;  or  otherwife 
becaufe  of  their  lazinefs  or  averfion  to  Itudy.  The  fourth  caufe 
of  error,  viz.  wrong  meafures  of  probability,  he  imputes,  1. 
To  the  praCtice  of  taking  for  principles,  propofitions  that  are 
not  in  themfelves  certain  and  evident,  but,  on  the  contrary, 
doubtful  and  falfe.  2.  To  received  hypothefes.  3..  To  predo¬ 
minant  paffions  or  inclinations.  And,  4.  To  authority,  or  the 
giving  up  our  alfent  to  the  common  received  opinions  either  of 
our  Tiends  or  party,  neighbours  or  country. 

The  caufes  of  error  in  philofophy,  or  the  reafons  why  all 
former  philolbphers  have  through  fo  many  ages  erred,  according 
to  Lord  Bacon,  are  thefe  following.  1.  Want  of  time  fuited  to 
learning.  2.  The  little  labour  bellowed  upon  natural  philo¬ 
fophy.  3.  Few  entirely  addicted  to  natural  philofophy.  4. 
The  end  of  the  fciences  wrong  fixed.  5.  A  wrong  way  chofen. 


6.  The  negleCt  of  experiments.  7.  Regard  t©  antiquity  and 
authority.  8.  Admiration  of  the  works  in  ufe.  9.  The  ar¬ 
tifice  of  teachers  and  writers  in  the  fciences.  10.  Oftentatioua 
promifes  of  the  moderns.  1 1.  Want  of  propofing  worthy  talks. 
12.  Superltition  and  zeal  being  oppofite  to  natural  philofophy,, 
as  thinking  philofophy  dangerous,  on  account  of  the  fchool- 
theology ;  from  the  opinion  that  deep  natural  inquiries  might 
fubvert  religion.  13 .  Schools  and  academies  proving  unfavourable 
to  philofophy.  14.  Want  of  rewards.  And,  13.  Defpair,  and 
the  fuppofition  of  impoffibility. 

Error  Loci,  a  term  introduced  into  medicine  by  Boerhaave, 
from  the  opinion  that  the  veffels  were  of  different  fizes  for  the 
circulation  of  blood,  ferum,  and  lymph  ;  and  that  when  the 
larger-fized  globules  were  forced  into  the  Ieifer  veffels  by  an 
error  of  place,  they  became  obftruCted.  But  this  opinion  is 
now  exploded. 

ERLTCA,  in  general,  denotes  caterpillars  of  all  kinds.  The 
caterpillar  ftate  is  that  through  which  every  butterfly  mud  pafs 
before  it  arrives  at  its  perfection  and  beauty  :  and,  in  the  fame 
manner,  all  the  known  winged  animals,  except  only  the  pu- 
ceron,  pafs  through  a  reptile  ftate  :  none  of  them,  except  this, 
being  produced  in  their  winged  form.  The  change  from  cater¬ 
pillar  to  butterfly  was  long  efteemed  a  fort  of  metamorphofis  > 
a  real  change  of  one  animal  into  another :  but  this  is  by  no¬ 
means  the  cafe.  The  egg  of  a  butterfly  produces  a  butterfly, 
with  all  lineaments  of  its  parent ;  only  thefe  are  not  difclofed 
at  firft,  but  for  the  greater  part  of  the  animal’s  life  they  are 
covered  with  a  fort  of  cafe  or  mufcular  coat,  in  which  are  legs 
for  walking,  which  only  fuit  it  in  this  ftate  ;  but  its  mouth, 
takes  in  nourifhment,  which  is  conveyed  to  the  included  animal ; 
and  after  a  proper  time  this  covering  is  thrown  off,  and  the  but¬ 
terfly,  which  all  the  while  might  be  dilcovered  in  it  by  an  ac¬ 
curate  obferver  with  the  help  of  a  microfcope,  appears  in  its- 
properform.'  Before  it  paffes  into  this  ftate,  however,  there 
requires  a  ftate  of  reft  for  the  wings  to  harden,  and  the  feveral 
other  parts  to  acquire  their  proper  firmnefs  ;  this  is  tranfaCted 
in  a  time  of  perfeCt  reft,  when  the  animal  lies  in  what  is  called 
the  nymph  or  chryfalis  ftate,  in  appearance  only  a  lump  of  inani¬ 
mate  matter.  There  is  a  fettled  and  determined  time  for  each  of 
thefe  changes  in  every  fpecies  :  but  in  the  feveral  different  kinds, 
the  periods  are  very  different. 

There  is  no  fign  of  fex  in  the  animal  while  in  the  caterpillar 
ftate  :  the  propagation  of  the  fpecies  is  the  bufinefs  of  the  crea¬ 
ture  in  its  ultimate  perfection  ;  and  till  that,  thefe  parts  are 
never  excluded  :  one  female  butterfly,  when  fire  has  been  im¬ 
pregnated  by  the  male,  will  produce  300  or  400  eggs,  or  even 
more.  There  is  no  wiy  of  knowing  the  lexes  of  thefe  little 
creatures  by  viewing  the  parts  ;  but  the  whole  figure  and  man¬ 
ner  of  the  animal  makes  the  difference.  The  females  are  al¬ 
ways  larger  than  the  males ;  they  are  all'o  more  flow  in  their 
motions  ;  and  fome  of  them  have  no  wings,  or,  at  the  moft, 
only  very  frnall  ones.  The  males,  however,  have  a  fort  of 
beards,  more  beautiful  than  the  antennae  or  horns  of  the  fe¬ 
males  :  the  female  is  much  llronger  as  well  as  bigger  than  the 
male  ;  and  not  unfrequently,  in  cafe  of  danger  or  difturbance,, 
flie  flies  away  with  him  in  time  of  copulation.  On  differing 
the  female,  her  uterus  affords  an  aftonifliing  fight.  The  number 
of  eggs  in  the  tubes  is  amazing  :  but  thefe  have  not  all  the  fame 
figure ;  and,  in  fome  fpecies,  as  the  filk-worm,  &c.  the  eggs  are 
of  a  beautiful  blue ;  if  any  yellowifh  ones  are  feen  among  them, 
they  are  judged  to  be  defective. 

The  care  of  all  the  butterfly  tribe  to  lodge  their  eggs  in  fafety 
is  furprifing.  Thole  whof'e  eggs  are  to  be  hatched'  in  a  few 
weeks,  and  who  are  to  live  in  the  caterpillar  ftate  during  part 
of  the  remaining  fummer,  always  lay  them  on  the  leaves  of' 
luch  plants  as  will  afford  a  proper  nourifhment ;  but,,  on  the 
contrary,  thole  whofc  eggs  are  to  remain  unhatchcd  till  the  fol- 
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lowing  fprtng,  always  lay  them  on  the  branches  of  trees  and 
Ihrubs,  and  ufually  are  careful  to  l'eleft  fuch  places  as  are  leal? 
expofed  to  the  rigour  of  the  enfuing  feafon,  and  frequently 
cover  them  from  it  in  an  artful  manner.  Some  make  a  general 
coat  of  a  hairy  matter  over  them,  taking  the  hairs  from  their 
own  bodies  for  that  purpofe  ;  others  hide  therrrfelves  in  hollow 
places  in  trees,  and  in  other  fheltered  cells,  and  there  live  in  a 
kind  of  torpid  ftate  during  the  whole  winter,  that  they  may  de- 
pofit  their  eggs  in  the  fucceeding  fpring,  at  a  time  when  there 
will  be  no  feverities  of  weather  for  them  to  combat.  The  day 
butterflies  only  do  this,  and  of  thefe  but  a  very  few  fpecies;  but 
the  night  ones,  or  phalsenae,  all  without  exception,  lay  their  eggs 
as  foon  as  they  have  been  in  copulation  with  the  male,  and  die 
immediately  afterwards. 

It  is  well  known,  that  the  common  and  natural  food  of  thefe 
creatures  is  the  leaves  and  verdure  of  vegetables  ;  yet,  as  weak 
and  harmlefs  as  they  feem,  they  will  many  of  them  deftroy 
their  fellows  whenever  they  get  an  opportunity.  M.  Reaumur 
gives  us  an  inftance  of  this  in  20  caterpillars  of  the  oak,  which 
he  kept  in  a  box  with  afutlicient  quantity  of  their  natural  food  ; 
yet  their  numbers  daily  decreafed,  till  at  laft  there  remained 
only  one.  This  is,  however,  only  the  cafe  in  fome  few  lpecies, 
the  generality  of  thefe  animals  being  very  peaceable,  many  fpe- 
cies  living  together  in  the  fame  place  without  molelting  one  ano¬ 
ther.  Thefe  lpecies,  however,  though  freed  from  fuch  dangers, 
"are  expofed  to  others  of  a  much  more  terrible  kind  ;  the  worms 
■or  maggots  of  leveral  forts  of  flies  are  frequently  found  about 
them,  fome  preying  upon  their  outlide,  others  lodged  within 
them  under  the  fkin,  but  both  kinds  eating  the  poor  defencelefs 
creature  up  alive.  Thofe  which  feed  on  the  outfldes  arc  eatily 
difcovered,  the  others  are  more  hid  ;  and  frequently  the  cater¬ 
pillar,  which  feems  very  hearty  and  vigorous,  and  very  flefliy, 
fhall  be  found,  upon  opening,  to  be  a  mere  fkin,  the  internal 
parts  being  found  to  be  all  eaten  away,  and  all  the  food  that  he 
Iwallqtws  ferving  only  to  feed  a  vaft  number  of  worms,  or  mag¬ 
gots,  which  crawl  about  at  liberty  within  him.  Thefe  devouring 
worms  are  of  many  different  lpecies  ;  fome  being  of  the  gre¬ 
garious,  fome  of  the  folitary  kinds,  and  fome  fpinning  webs  of 
their  own  filk  to  transform  themfelves  in  ;  others  undergoing 
that  change  without  any  fuch  covering.  The  beautiful  cabbage- 
caterpillar  is  one  of  thofe  unhappy  kinds  which  frequently  are 
infefted  with  tjhe  gregarious  kinds,  large  numbers  of  which 
fpin  themfelves  webs  one  after  another,  and  afterwards  come 
out  in  the  lhape  of  the  parent-fly  to  whofe  eggs  they  owed  their 
origin,  y. 

Thefe  inteftine  enemies  are  a  fare  prevention  of  the  butterfly’s 
appearing  at  its  proper  time  ;  and  as  many  of  the  former  natu- 
ralifts,  who  knew  what  butterfly  to  expedt  from  a  peculiar  fpe- 
cies  of  caterpillar  which  they  preferved,  often  faw  a  parcel  of 
flies  come  out  in  the  place  of  it,  they  having  no  idea  that  the 
fly  had  laid  its  eggs  in  the  flefh  of  the  poor  creature,  fuppofed 
that  this  was  one  of  its  natural  transformations,  and  that  certain 
fpecies  of  caterpillars  fometimes  produced  butterflies,  fometimes 
fmall  flies.  Thefe,  and  many  other  deftroyers,  among  which 
the  birds  are  to  be  reckoned  in  the  principal  place,  ferve  a  noble 
*  purpofe  in  preventing  the  too  great  number  of  thefe  mifchievous 

animals.  Their  ufual  habitation  being  the  leaves  and  flowers  of 
plants,  they  are,  in  their  feeding,  much  expofed  to  all  thofe 
deftroyers  :  yet  nature  has  taken  care  to  preferve  a  great  num¬ 
ber,  by  making  many  of  them  fo  exactly  of  the  colour  of  the 
leaves  they  feed  on,  that  they  are  not  eaflly  diftlnguifhed  from 
them  j  and  by  giving  others  a  caution  of  keeping  on  the  under 
part  of  the  leaves,  and  being  by  that  means  out  of  fight.  But 
fome  fpecies  are  much  lefs  Expofed,  and  of  much  more  mifchief 
to  the  plants  they  feed  on,  by  devouring  more  eflential  parts  of 
them.  Of  thefe  fome  eat  the  roots,  and  others  the  interior  part 
of  the  trunk,  deftroy ing  the  veffels  that  imbibe,  and  thofe  that 


diftribute  the  juices.  Thefe  are  different  from  the  commo* 
caterpillars,  in  that  their  fkin  is  much  lefs  rough  and  hard ; 
and  thefe  are  fecure  from  our  obfervation,  and  in  general  from 
their  great  deftroyers  the  birds.  They  are  not,  however,  abfo- 
lutely  fafe  from  the  common  dangers  of  the  other  fpecies  ;  for 
there  is  a  kind  of  worms  that  find  their  food  and  habitation  even 
in  the  bodies  of  thefe.  The  root-caterpillars,  and  thofe  which 
live  within  the  branches  of  plants,  are  much  more  eafily 
found. out.  The  roots  of  fcrophularia,  and  the  ftalks  of  let¬ 
tuces,  and  fome  other  plants,  afford  caterpillars  which  feem 
all  ct  the  fame  fpecies.  Thofe  found  in  the  lettuces  are  ex¬ 
tremely  plentiful  fome  years,  and  deftroy  vaft  quantities  of  that 
plant.  Thefe  ufually  have  their  firft  habitation  in  the  ftalk, 
near  the  root. 

Nothing  is  more  flirprifing  in  infefts  than  their  induftry ; 
and  in  this  the  caterpillars  yield  to  no  kind,  not  to  mention 
•their  filk,  the  fpinning  of  which  is  one  great  proof  of  it.  The 
fheaths  and  cafes  which  fome  of  thefe  infedts  build  for  the  palling 
their  transformations  under,  are,  by  fome,  made  of  the  filk,  with 
their  own  hair,  mixed  with  pieces  of  bark,  leaves,  and  other 
parts  of  trees,  with  paper,  and  other  materials  ;  and  the  itruc- 
ture  of  thefe  is  well  worthy  our  attention.  Yet  there  are  others 
whofe  workmanihip,  in  this  article,  far  exceeds  thefe.  There 
is  one  which  builds  in  wood,  and  is  able  to  give  its  cafe  a  hard-. 
nefs  greater  than  that  of  the  wood  itfelf  in  its  natural  ftate. 
This  is  the  ftrange  horned  caterpillar  of  the  willow,  which  is  one 
of  thofe  that  eat  their  exuvi^s.  This  creature  has  extremely 
ftiarp  teeth,  and  with  thefe  it  cuts  the  wood  into  a  number  of 
fmall  fragments  :  thefe  fragments  it  afterwards  unites  together 
into  a  cale,  of  what  lhape  it  pleafes,  by  means  of  a  peculiar 
filk  ;  which  is  no  other  than  a  tough  and  vifc.ous  juice,  which 
hardens  as  it  dries,  and  is  a  ltrong  and  firm  cement.  The  foil— 
dity  of  the  cafe  being  thus  provided  for,  we  are  to  confider,  that 
the  caterpillar  incloled  in  it  is  to  become  a  butterfly  ;  and  the 
wonder  is,  in  what  manner  a  creature  of  this  helplefs  kind, 
which  has  neither  legs  to  dig  nor  teeth  to  gnaw  with,  is  to  make 
its  way  out  of  fo  firm  and  ftrong  a  lodgment  as  this  in  which  it 
is  hatched.  It  has  been  fuppofed  by  fome,  that  the  butterfly, 
as  foon  as  hatched,  difeharged  a  liquor  which  foftened  the  vif- 
cous  matter  that  holds  the  cafe  together,  and  fo  its  feveral  frag¬ 
ments  falling  to  pieces,  the  way  out  lies  open.  This  is  evidently 
the  truth  of  the  cafe  ;  though  thofe  who  fuppofed  it,  did  it  by 
mere  conjedture  :  for,  on  a  ftridt  examination,  this  liquor  is 
always  to  be  found  in  the  animal,  and  is  of  the  moft  proper 
kind  for  fuch  a  fervice.  Reaumur  judged,  from  the  effedts, 
that  this  liquor  mull  be  of  a  Angular  nature,  and  very  different 
from  the  generality  of  animal  fluids  :  and  in  differing  this  crea¬ 
ture  in  the  caterpillar  ftate,  there  will  always  be  found  near  the 
mouth,  and  under  the  cefophagus,  a  bladder  of  the  bignefs  of  a 
fmall  pea,  full  of  a  limpid  liquor,  of  a  very  quick  and  pene¬ 
trating  fmell,  and  which,  upon  divers  trials,  proves  to  be  a  very 
powerful  acid  ;  and  among  other  properties,  which  it  has  in 
common  with  other  acids,  it  fenfibly  foftens  the  glue  of  the  cafe, 
on  a  common  application.  It  is  evident  that  this  liquor,  befides 
its  ufe  to  the  caterpillar,  remains  with  it  in  the  chryfalis  ftate, 
and  is  the  very  thing  that  gives  it  a  power  of  dilfolving 
the  ftrudture  of  the  cafe,  and  making  its  way  through  in  a 
proper  manner  at  the  necefiary  time.  Boerhaave  adopted 
the  opinion,  that  there  are  no  true  acids  in  animals,  except  in 
the  ftomach  or  inteftines  ;  but  this  familar  inftance  proves  the 
contrary. 

Another  very  curious  and  myfterious  artifice,  is  that  by  which 
fome  fpecies  of  caterpillars,  when  the  time  of  their  changing 
into  the  chryfalis  ftate  is  coming  on,  make  themfelves  lodgments 
in  the  leaves  of  the  trees,  by  rolling  them  up  in  fuch  a  manner 
as  to  make  themfelves  a  fort  of  hollow  cylindric  cafe,  propor¬ 
tioned  to  the  thicknefs  of  their  body,  well  defended  againft  the 
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injuries  of  the  air,  and  carefully  fecured  for  their  date  of  tran¬ 
quillity.  Betides  thefe  caterpillars,  which  in  this  manner  roll 
tip  the  lea'.  9  ;  of  plants,  there  are  other  fpecies  which  only  bend 
them  once  ;  and  others  which,  by  means  of  thin' threads,  con-. 
ne&  many  leaves  together  to  make  them  a  cafe.  All  this  is  a 
very  furprifing  work,  but  all  much  inferior  to  this  method  of 
rolling.  The  different  fpecies  of  caterpillars  have  different  in¬ 
clinations,  not  only  in  their  fpinning  and  their  choice  of  food, 
but  even  in  their  manners  and  behaviour  one  to  another.  Some 
never  part  company  from  the  time  of  their  being  hatched  to  their 
laft  change  ;  but  live  and  feed  together,  and  undergo  together 
their  laft  change  into  the  chryfalis  ftate.  Others  feparate  one 
from  another  as  foon  as  able  to  crawl  about,  and  each  leeks  its 
fortune  Angle  ;  and  there  are  others  which  regularly  live  to  a 
certain  time  of  their  lives  in  community,  and  then  feparate,  each 
to  {hilt  for  i  tie  If,  and  never  to  meet  again  in  that  ftate.  Reaumur, 
Hift.  InfeB.  vol.  pajjim. 

Caterpillars  are  very  deftnuftive  to  gardens,  particularly  thofe 
of  two  fpecies.  The  one,  that  which  afterwards  becomes  the 
common  white  butterfly.  This  is  of  a  yellowilh  colour,  fpotted 
with  black  ;  and  infefts  the  leaves  of  cabbages,  cauliflowers,  and 
the  Indian  crefs,  of  which  it  cats  oft' all  the  tender  parts,  leaving 
only  the  fibres  entire  ;  fo  that  whole  plantations  are  often  feen 
deftroyed  by  them  in  autumn,  efpecially  luch  as  are  near  large 
buildings,  or  are  crowded  with  trees.  There  is  no  remedy  againlt 
this  evil  but  the  pulling  the  creatures  off  before  they  are  fpread 
from  their  nefts,  and  watching  the  butterflies,  which  are  daily, 
in  the  hot  weather, ^lepofiting  their  eggs  on  thefe  plants.  Thefe, 
however,  feed  principally  on  the  outfide  of  the  leaves  of  the 
plants,  and  are  therefore  the  eafier  taken  off ;  but  the  other 
kind  lies  near  the  centre,  and  therefore  is  with  much  more  diffi¬ 
culty  di  (covered.  This  is  much  larger  ;  and  the  fkin  is  very 
tough,  and  of  a  brown  colour.  It  is  called  by  the  gardeners  a 
grub,  and  is  extremely  pernicious.  The  eggs  which  produce  it 
are  ufually  depofited  in  the  very  heart  or  centre  of  the  plant, 
particularly  in  cabbages ;  and  the  creature,  when  formed,  and 
grown  to  fome  fize,  eats  its  way  through  all  the  blades,  and 
leaves  its  dung  in  great  quantity  behind  it,  which  lpoils  the  cab¬ 
bage.  This  infeft  alfo  burrows  under  the  lurface  of  the  ground, 
and  makes  fad  havock  among  young  plants,  by  eating  off' their 
tender  lhanks,  and  drawing  them  into  its  holes.  This  mifehief 
is  chiefly  done  in  the  night ;  but  wherever  a  plant  i3  feen  thus 
deftroyed,  if  the  earth  be  tlirred  with  a  finger  an  inch  deep,  the 
creature  will  be  certainly  found,  and  this  is  the  only  way  of  de- 
ltroying  them.  Miller. 

When  thefe  animals  attack  fruit-trees,  the  beft  prefer- 
vative  is  to  boil  together  a  quantity  of  rue,  wormwood,  and 
the  common  tobacco,  of  each  equal  parts,  in  common  water  ; 
to  make  the  liquor  very  ftrong,  and  lprinkle  it  on  the  leaves 
and  young  branches  every  night  and  morning,  during  the 
time  when  the  fruit  is  ripening.  See  farther  the  article  Ca¬ 
terpillar. 

Dr.  Hawkefworth  has  given  an  account  of  a  kind  of  fmall 
green  caterpillar,  which  the  voyagers  to  the  South  lea  found  in 
great  numbers  on  the  true  Weft  Indian  mangroves.  Their  bo¬ 
dies  were  thick  let  with  hairs,  and  they  were  ranged  on 
the  leaves  fide  by  fide  like  files  of  foldiers,  to  the  number 
of  20  or  30  together.  When  they  touched  them,  they 
found  that  the  hairs  on  their  bodies  had  the  quality  of  a  net¬ 
tle,  and  gave  them  a  much  more  acute  though  lefs  durable 
pain. 

Erucie  Acjuaticct,  Water  Caterpillars.  It  may  feem  incre¬ 
dible,  that  there  is  any  luch  thing  as  a  caterpillar  whole  habi¬ 
tation  is  under  water  ;  but  experience  and  obfervation  prove, 
that  there  are  luch,  and  that  they  feed  on  the  water  plants  as 
regularly  as  the  common  kinds  do  on  thofe  at  land.  Theii  are 
not  named  at  random  like  many  of  the  aquatic  animals  of  the 
Vol.  III. 
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larger  kinds,  as  the  fea-wolf,  the  fea-horfe,.  Arc.  which  might 
as  well  be  called  any  thing  elfe  as  wolves  and  korjes  ;  but  they 
are  properly  what  they  are  called,  and  do  not  refpire  in  the 
manner  ol  the  fifh-tribe,  but  by  their  ftigmata  as  other  cater¬ 
pillars.  M.  Reaumur,  in  his  obfervations,  met  with  two  fpe¬ 
cies  ol  thefe  ;  the  one  upon  the  potamogiton  or  pond-weed,  the 
other  upon  the  lenticula  or  duck -meat.  Thefe  are  both  very 
induftrious  animals  ;  but  the  firft  being  much  the  laroeft,  its 
operations  are  more  eafily  diftinguilhed.  This,  though  truly 
an  aquatic  animal,  fwims  but  badly,  and  does  not  at  alflove  to 
wet  itfelf.  The  parent  butterfly  lays  her  egg  on  the  leaf  of  a 
(ertain  plant  ;  and  as  foon  as  the  young  caterpillar  is  hatched, 
it  gnaws  out  a  piece  of  the  leaf,  of  a  roundifh  11; ape.  This  it 
carries  to  another  part  of  the  fame  leaf,  and  lays  it  in  luch  a 
manner,  that  there  may  be  a  hollow  between,  in  which  it  may* 
lodge.  It  then  fallens  down  this  piece  to  the  larger  leaf  with 
filk  of  its  own  fpinning  ;  only  leaving  certain  holes  at  which  it 
can  put  out  its  head,  and  get  to  gnaw  any  of  the  leaves  that 
arc  near.  It  eafily  gets  out,  though  the  aperture  be  naturally 
fmall,  fince  a  little  forte  from  its  body  bends  up  the  upper  leaf 
and  down  the  lower,  both  being  flexile  ;  and  when  the  creature 
is  out,  it  has  a  fort  of  down  that  defends  it  from  beino-  wetted, 
and  the  natural  elalticity  of  the  leaves  and  of  the  filk  joins  the 
aperture  up  again,  lo  that  no  water  can  get  in.  The  leaves  of 
this  kind  of  plant  are  alfo  naturally  very  flippery,  and  not  eafily 
wetted  by  water.  It  foon  happens  that  this  habitation  becomes 
too  final  1  for  the  animal,  in  which  cafe  it  makes  juft  luch  ano¬ 
ther  5  and  after  that,  at  times,  feveral  others  ;  each  being 
only  made  fit  for  it  at  the  fize  it  is  then  of.  The  changes  of 
this  creature  into  the  chryfalis  and  butterfly  ftates  are  in 
the  common  method.  The  butterfly  gets  out  of  a  chryfalis 
which  was  placed  on  the  furface  of  the  water  ;  the  lightnefs 
of  the  animal  eafily  fuftains  it  on  the  water  till  its  wings 
are  dried,  and  then  it  leaves  that  element,  never  to  return  tolt 
again. 

fhtucAS  Sylvejlres,  Wood-caterpillars  ;  the  name  of  a  fort  of 
caterpillars  which  do  not  live,  after  the  manner  of  others,  on 
leaves  of  trees  or  plants,  or  open  to  our  obfervation  j  but  under 
the  bark,  in  the  trunk  and  branches,  and  in  the  roots  of  trees, 
and  fometimes  in  the  body  of  fruits.  Thefe  are  eafily  diftin- 
gu idled  from  thofe  worms  and  maggots  which  are  found  in 
roots  and  fruits,  and  owe  their  origin  to  flies  of  another  kind  ; 
but  are  liable  to  be  confounded  with  a  fort  of  animals,  called 
by  M.  Reaumur,  falfe  or  bajlard  caterpillars,  which  carry  a 
great  refemblance  in  their  flgure  to  real  caterpillars,  but 
which  have  more  legs  than  any  of  the  true  ones  have,  and  arc 
finally  transformed  into  four-winged  flies,  which  are  not  true 
butterflies. 

The  butterflies  which  are  the  parents  of  thofe  caterpillars  that 
lie  immured  in  trees  or  fruits,  lay  their  eggs  on  the  lurface  ;  and 
the  young  caterpillars,  when  hatched,  eat  their  way  in.  What 
appears  lbmething  furprifing,  however,  in  this,  is,  that  there 
ufually  is  only  one  caterpillar  in  a  fruit  which  is  large  enough 
to  afford  food  to  a  great  number  ;  and  if  there  are  fometimes 
found  two  creatures  within,  one  is  ufually  a  caterpillar,  the 
other  a  worm  of  fome  other  kind.  The  whole  occafion  of  this 
13,  that  the  operation  of  penetrating  into  the  fruit  is  fo  difficult 
to  the  young  animal,  that  itfeldorn  fucceeds  in  it  ;  and  though 
the  butterfly  depofits  many  eggs  on  each  fruit,  and  thefe  all 
hatch,  yet  it  is  only  here  and  there  one  on  a  fruit  that  can  And 
its  way  into  it. 

Thefe  creatures,  when  once  lodged  in  their  prifon,  have  no¬ 
thing  to  do  but  to  cat  up  the  fubftanees  which  inclofe  them, 
leaving  the  outer  hard  (hell  unhurt,  which  ftill  ferves  as  a  cafe 
for  them.  This  is  a  very  frequent  cafe  in  grains  of  coni, 
where  the  farinaceous  fubftance  ferves  as  aliment,  and  the 
hard  outer  (kin  becomes  a  firm  hollow  cafe  afterwards  for  the 
4  M 
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minimal,  The  farinaceous  fubftance  in  this  cafe  ufually  proves 
enough  for  the  animal  in  its  caterpillar  ftate  ;  but  if  it  does 
not,  the  creature  has  recourfe  to  a  very  lingular  expedient  :  it 
eats  again  its  own  excrements  ;  and  finds  its  now  ftronger 
ftomach  able  to  feparate  nourifliment  from  that  very  mat¬ 
ter  which  had  before  paflfed  oil  from  its  weaker  ftomach  undi- 
gefted. 

Of  thefe  fpecies  of  caterpillars,  fome  go  out  of  their  prifon 
in  order  to  change  into  their  cliryfalis,  and  thence  into  their 
butterfly  ftate  ;  but  the  greater  number  remain  there,  and  pafs 
through  all  their  changes  within.  Thefe  caterpillars,  like  all 
the  other  kinds,  have  certain  ftelh-eating  worms,  whole  pa¬ 
rents  are  of  the  fly-kind,  for  their  terrible  enemies  and  de- 
itroyers;  and  it  is  not  unfrequent,  on  opening  one  of  thefe  fpoil- 
ed  fruits,  inltead  of  the  expected  caterpillar,  to  find  a  fly  juft 
ready  to  come  out  :  this  has  been  produced  from  the  cbryfalis 
of  a  worm;  which  had  before  found  its  way1  into  the  fruit,  and 
eat  up  the  caterpillar,  which  was  the  original  polTptbr  of  the 
place. 

ERUDITION,  denotes  learning  or  knowledge  ;  and  chiefly 
that  of  hiftory  and  antiquity,  of  languages  and  of  books,  which 
is  the  relult  of  hard  ftudy  and  extenfive  reading.  The  Scali- 
gers  were  men  of  deep  erudition  :  the  writings  of  M.  Launoy, 
a  prielt  of  the  Oratory,  are  full  of  erudition.  Mr.  Locke  fays, 
it  is  of  more  ufe  to  fill  the  head  with  refle&ions  than  with 
points  of  erudition.  If  the  mind  be  not  juft  and  right,  igno¬ 
rance  is  better  than  erudition,  which  only  produces  confufion 
and  obfcurity.  M.  Balzac  calls  a  heap  of  ill  chofen  erudition 
the  luggage  of  antiquity. 

ERUPTION,  in  medicine,  a  fudden  and  copious  excretion 
of  humours,  as  pus  or  blood  :  it  fignifies  alfo  the  fame  with  ex¬ 
anthema,  any  breaking  out,  as  the  puftules  of  the  plague,  fmall- 
pox,  mealies,  &c. 

Eruption  of  Volcanoes.  See  ./Etna,  Etna,  Vesuvius, 
Volcano,  &c. 

ERVUM,  the  lentil  3  a  genus  of  the  decandria  order,  be¬ 
longing  to  the  diadelphia  clafs  of  plants  3  and  in  the  natural 
method  ranking  under  the  3  2d  order,  P apilionacea .  The  dhlyx 
is  quinquepartite,  the  length  of  the  corolla.  There  are  fix 
fpecies  3  of  which  the  molt  remarkable  is  the  lens,  or  common 
lentil.  It  is  cultivated  in  many  parts  of  England,  either  as 
fodder  for  cattle,  or  for  the  feeds,  which  are  frequently  ufed  in 
meagre  foups.  It  is  an  annual  plant,  and  rifes  with  weak  ftalks 
about  18  inches  high,  garnilhed  with  winged  leaves  conrpofed 
of  feveral  pairs  of  narrow  lobes,  terminated  by  a  clafper  or  ten¬ 
dril,  which  fallens  to  any  neighbouring  plant,  and  is  thereby 
fupported :  the  flowers  come  out  three  or  four  together,  upon 
Ihort  footftalks  from  the  fide  of  the  branches.  They  are  fmall, 
of  a  pale  purple  colour,  and  are  fucceeded  by  fhort  flat  pods, 
containing  two  or  three  feeds  which  are  flat,  round,  and  a  little 
convex  in  the  middle.  The  feeds  of  this  plant  are  moft  com¬ 
monly  fown  in  the  month  of  March,  where  the  land  is  dry  5 
but  in  moift  ground,  the  bell  time  is  April.  The  ufual  quan¬ 
tity  of  feed  allowed  for  an  acre  of  land  is  from  one  bulhel  and  a 
half  to  two  bufhels.  If  thefe  are  fown  in  drills  in  the  fame 
manner  as  peafe,  they  will  fucceed  better  than  when  fown  in 
broadcaft :  the  drills  fhould  be  a  foot  and  a  half  afunder,  to 
allow  room  for  the  Dutch  hoe  to  clean  the  ground  between 
them  3  for  if  the  weeds  are  permitted  to  grow  among  them,  they 
will  get  above  the  lentils  and  ftarve  them.  • 

There  is  another  fort  of  lentil  alfo  cultivated  in  this  country 
under  the  name  of  French  lentil.  It  is  twice  the  fize  of  the 
former,  both  in  plant  and  feed  3  and  is  much  better  worth  cul¬ 
tivation  than  the  other.  It  fliould  be  fown  in  March,  after  a 
tingle  ploughing,  in  the  ground  that  bore  corn  the  year  before. 
Manure  is  not'  abfolutely  neceffary,  though  it  will,  undoubtedly 
increafe  the  crop.  Its  grafs  is  faid  to  be  very  copious  3  it  may 
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be  mowed  many  times  in  the  year,  and  affords  a  healthy  as' well 
as  an  agreeable  food  to  horfes,  cows,  and  fheep  :  the  milk  of 
cows  fed  with  it  is  faid  to  be  very  copious  and  peod.  Long 
and  numerous  pods  ripen  about  the  beginning  of  winter,  which 
afford  a  new  kind  of  legumen,  to  be  eaten  as  common  lentils  : 
when  frefh,  it  makes  admirable  peafe-lbup ;  dry,  it  is  greedily 
eaten  by  the  poultry.  The  dried  herb  is  alfo  a  good  refource  for 
cattle  in  winter.  It  grows  on  any  kind  of  ground- 

ERYMANTHUS,  a  mountain,  river,  and  town  of  Arcadia, 
where  Hercules  killed  a  prodigious  boar,  which  he  carried  on 
his  fhoulders  to  Euryftheus  3  who  was  fo  terrified  at  the  fight, 
that  he  hid  himfelf  in  a  brazen  veffel. 

ERYNGIUM,  sea-holly,  or  Eryngo  3  a  genus  of  the 
digynia  order,  belonging  to  the  pentandria  clafs  of  plants ;  and 
in  the  natural  method  ranking  under  the  45th  order,  Umbellatcs. 
The  flowers  are  collected  into  a  round  head,  and  the  receptacle 
is  paleaceous.  There  are  nine  fpecies  3  moll  of  which  are 
hardy  herbaceous  perennials,  producing  eretft  ftalks  from  one  to 
two  or  three  feet  high;  with  fimple,  entire,  or  divided  prickly 
leaves  3  and  the  ftalks  terminated  by  roundifli  aggregate  heads 
of  quinquepetalous  flowers,  of  white,  blue,  or  purple  colours. 
They  all  flower  moftly  in  July,  and  the  feeds  ripen  in  Septem¬ 
ber.  They  are  propagated  by  feeds  fown  in  a  bed  or  border, 
either  in  fpring  or  autumn.  The  plants  are  to  be  removed  the 
autumn  after  they  come  up,  into  thole  places  where  they  are 
defigned  to  remain.  The  leaves  of  one  of  the  fpecies  (viz.  the 
maritimum,  which  grows  naturally  on  the  fea-coafts  of  Eng¬ 
land  and  Scotland)  are  fweetifh,  with  a  light  aromatic  warmth 
and  pungency.  The  young  flowering  fhoots,  eaten  like  afpara- 
gus,  are  very  grateful  and  nourifhing. 

ERYSIMUM,  hedge-mustard  3  a  genus  of  the  filiquofis 
order,  belonging  to  the  tetradynamia  clafs  of  plants  ;  and  in  ths 
natural  method  ranking  under  the  39th  order,  Siliquofce.  The 
filiqua  is  long,  linear,  and  exahtly  tetragonal  3  the  calyx  clofe. 
There  are  fix  fpecies;  of  which  the  moft  remarkable  is  the  of¬ 
ficinale,  hedge-multard,  or  bank-crelfes.  It  grows  naturally  in 
Britain  under  walls,  by  the  fides  of  highways,  and  among  rub- 
bifh.  It  is  warm  and  acrid  to  the  tafte;  and,  when  cultivated, 
is  ufed  as  a  vernal  pot-herb.  Birds  are  fond  of  the  feeds  3 
fheep  and  goats  eat  the  herb;  cows,  horfes,  and  fwine  refufe  it. 
The  feeds  are  faid  to  promote  expectoration,  and  excite  urine> 
but  they  are  fcarcely  ever  employed  in  medicine  at  prefent. 

,  ERYSIPELAS,  in  furgery,  an  eruption  of  a'  fiery  or  acrid 
humour,  from  which  no  part  of  the  body  is  exempted,  though 
it  chiefly  attacks  the  face.  See  Surgery. 

ERYTHEA,  or  Erythia,  an  illand  adjoining,  according  to 
the  ancients,  either  to  or  a  part  of  Gades;  no  where  now  to  be 
found  by  the  defeription  given  of  it  by  ancient  authors.  The 
poets  feign  this  to  be  the  habitation  of  the  fabulous  -Geryon, 
difarmed  by  Hercules,  who  drove  away  his  cattle.. 

ERYTHRfEA,  a  town  of  Crete,  fituated  in  the  fouth-eaft 
of  the  illand,  at  the  promontory  Erythneum. 

ERYTHR/EUM  make,  erroneoufly  called  Rubrum  by  the 
Romans.  Thus  the  ocean  that  wafhes  Arabia  and  Perfia,  and. 
extends  a  great  way  farther,  is  denominated.  Hence  it  is, 
Herodotus  fays,  that  the  Euphrates  and  Tigris  fall  into  the- 
Mare  Erythrseum.  He  alfo  calls  it  the  South  Sea,  on  which 
the  Perfians  dwell.  It  takes  its  name,  not  from  its.  colour,  the 
error  of  the  Romans,  who  tranllated  Erythraean,  “  Rubrum 
but  from  Erythras,  fon  of  Perfeus  and  Andromeda,  whole 
kingdom  lay  on  the  confines  of  that  lea  3  whence  its  name 
Erytbraum. 

ERYTHRINA,  coral-tree;  a  genus  of.  the  decandria 
order,  belonging  to  the  diadelphia  clafs- of  plants;  and  in  the 
natural  method  ranking  under  the  3  2d  order  P afilionacea .- 
The  calyx  is  bilabiate,  the  one  lip  above,  the  other  below  ;  the 
vexillum.  of  the  corolla  is  very  long  and  lanceolated.  There 
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are  four  fpecies,  all  of  them  (hmbby  flowering  exotics  for  the 
(love,  adorned  chiefly  with  trifoliate  or  three-lobed  leaves,  and 
tcarlet  (pikes  of  papilionaceous  flowers.  They  are  all  natives 
of  the  warm  parts  of  Africa  and  America;  and  mutt  always 
be  kept  in  pots,  which  are  to  remain  conftantly  in  ltoves  in 
this  country.  They  are  propagated  by  feeds,  which  are  annual¬ 
ly  imported  hither  from  Africa  and  America.  They  are  to  be 
fown  half  an  inch  deep  in  pots  of  light  rich  earth,  which  are 
then  to  be  plunged  in  the  bark  bed  of  the  ftove ;  and  when 
the  plants  are  two  inches  high,  they  are  to  be  feparated  into 
fmall  pots,  plunging  them  alfo  in  the  bark-bed,  giving  them  - 
frequent  waterings,  and  as  they  increafe  in  growth  (hitting  them 
into  larger  pots.  The  inhabitants  of  Malabar  make  (heaths 
of  the  wood  for  fwords  and  knives.  They  ufe  the  fame,  to¬ 
gether  with  the  bark,  in  walking  a  fort  of  garments  which  they 
call  faralTas ;  and  make  of  the  flowers  the  confection  caryl. 
The  leaves  pulverifed  and  boiled  with  the  mature  cocoa-nut 
have  been  deemed  ufeful  in  venereal  complaints.  The  juice  of 
the  leaves,  combined'  with  any  greafy  matter,  alfo  cures  the 
itch  and  (bme  other  eruptions. 

ERYTHRINUS,  in  ichthyology,  a  fpecies  of  Spar  us. 

ERYTHROIDES,  in  anatomy,  the  frit  of  the  proper  tunics 
or  coats  which  cover  the  tefticles. 

ERYTHRONIUM,  dog’s-tooth  violet;  a  genus  of  the 
monogynia  order,  belonging  to  the  hexandria  dais  of  plants ; 
and  in  the  natural  method  ranking  under  the  .nth  order,  Sar- 
vientacece.  The  corolla  is  hexapetalous  and  campanulated ; 
with  a  neCtarium  of  two  tubercles  adhering  to  the  inner  bale 
of  every  other  petal.  There  is  only  one  fpecies,  which,  how¬ 
ever,  admits  of  feveral  varieties  in  its  flowers,  as  white,  purple, 
pale  red,  dark  red,  crimlon,  and  yellow.  The  plants  are  low 
and  herbaceous,  with  a  purple  ftalk  and  hexapetalous  flowers. 
All  the  varieties  are  hardy  and  durable;  and  may  be  planted  in 
fmall  patches  in  borders,  where  they  will  make  a  good  appear¬ 
ance.  They  rarely  perfeCt  their  feeds  in  this  country,  but  may 
be  propagated  by  offsets.  In  Siberia,  according  to  Gmelin, 
they  dry  and  mix  the  root  of  this  plant  with  their  foups.  It 
grows  there  in  great  abundance ;  and  is  called  by  the  people  of 
the  country  be/s. 

ERYTHROXYLON,  in  botany;  a  genus  of  the  trigynia 
order,  belonging  to  the  decandria  clafs  of  plants ;  and  in  the 
natural  method  ranking  with  tliofe  the  order  of  which  is  doubt¬ 
ful.  The  calyx  is  turbinated;  the  petals  of  the  corolla  have 
each  a  nectariferous  emarginated  fcale  at  the  bafe;  the  (lamina 
are  connected  at  the  bafe ;  the  fruit  a  bilocular  plum. 

ERYX,  a  fon  of  Butes  and  Vetfus,  who  relying  upon  his 
flrength,  challenged  all  ((rangers  to  fight  with  him  in  the  com¬ 
bat  of  theceftus.  Hercules  accepted  his  challenge  after  many 
had  yielded  to  his  fuperior  dexterity ;  and  Eryx  was  killed  in 
the  combat,  and  buried  on  the  mountain,  where  he  had  built  a 
temple  to  Venus.  Virg.  JE n.  /  ver.  402.  A  mountain  of 
Sicily  near  Drepanum,  alfo  received  its  name  from  Eryx,  who 
was  buried  there.  This  mountain  was  fo  deep,  that  the  houfes 
which  were  built  upon  it  feemed  every  moment  ready  to  fall. 
Daedalus  had  enlarged  the  top,  and  enclofed  it  with  a  flrong 
wall.  He  alfo  confecrated  there  to  Venus  Erycina  a  golden  hei 
fer,  which  refembled  life  fo  much,  that  it  feemed  to  exceed  the 
power  of  art. 

ERZERETM,  a  largo  and  flrong  town  of  Turkey  in  Ada, 
with  Armenian  and  Greek  epifcopal  fees.  It  (lands  in  a  penin- 
fula,  formed  by  the  faurces  of  the  river  Euphrates,  called  Frat 
by  the  Turks.  It  is  a  large  place  five  days  journey  from  the 
Black  Sea,  and  to  from  the  frontiers  of  Perfia,  built  in  a  beau¬ 
tiful  plain,  at  the  foot  of  a  chain  of  mountains,  fruitful  in  all 
forts  of  corn.  Wood  is  very  fcarce,  for  which  real'on  their 
fuel  is  only  cow  dung.  It  is  furrounded  by  double  walls,  de¬ 
fended  by  fijuare  towers.  The  Turks,  who  are  all  Jani  Caries, 
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are  about  12,000  in  number:  they  are  mod  of  them  tradef- 
men,  and  receive  no  pay.  The  Armenians  have  two  churches, 
the  Greeks  but  one.  The  latter  are  rnoftly  brafiers ;  and,  as 
they  are  always  making  a  noife,  night  and  day,  with  their  ham¬ 
mers,  they  are  obliged  to  live  in  the  fuburbs.  They  drive  a 
great  trade  here  in  furs  and  gall-nuts.  This  town  is  a  through- 
fare,  and  a  refting-place  for  the  caravans  which  pafs  to  the  In¬ 
dies.  Their  merchandife  is  Perfian  filks,  cottons,  calicoes,  and 
drugs.  Lon.  40.  41.  E.  Lat.39.  57.  N. 

ESCALADE,  or  Sc  a  lade,  a  furious  attack  of  a  wall  or  a 
rampart;  carried  on  with  ladders,  to  pafs  the  ditch  or  mount 
the  rampart ;  without  proceeding  in  form,  breaking  ground,  or 
carrying  on  regular  works  to  fecure  the  men.  When  the  troops 
arc  prepared  to  pafs  the  ditch,  either  with  the  affiflance  of 
boards,  hurdles,  and  fafeines,  when  it  is  muddy,  or  with  fmall 
boats  of  tin,  or  bafkets  covered  with  (kins  or  oil-cloth,  when  it 
is  deep  and  filled  with  water,  a  party  muft  be  placed  on  the 
counterlcarp,  oppofite  to  the  landing-place,  ready  to  fire  at  the 
garrifon  if  they  are  alarmed,  and  oppofe  the  mounting  on  the 
rampart.  If  the  ditch  is  dry,  the  ladders  are  fixed  in  fome 
place  fartheft  diftant  from  the  centry;  and  as  foon  as  they  get 
upon  the  rampart,  they  put  themfelves  in  order  to  receive  the 
enemy  ;  if  the  centry  fliould  be  furprifed  and  filently  overcome, 
the  detachment  haftens  to  break  open  the  gate,  and  to  let  in 
the  reft  of  the  party.  If  the  ditch  is  wet,  the  rampart  high, 
and  provided  with  a  revetement,  it  will  be  difficult  to  furprife 
the  town  in  this  waj ;  but  if  there  is  no  revetement,  the  troops 
may  hide  themfelves  along  the  outfide  of  the  rampart  till  all 
are  over.  Since  the  invention  and  ufe  of  gunpowder,  and  the 
walls  of  cities  have  been  flanked,  they  are  feldom  taken  by  ef- 
calade. ' 

ESCALLONIA,  in  botany ;  a  genus  of  the  monogynia  or¬ 
der,  belonging  to  the  pentandria  clals  of  plants.  The  fruit  is 
bilocular  and  polyfpermous ;  the  petals  diftant  and  tongue- 
fliaped  ;  the  (tigma  headed. 

ESCAPE,  in  law;  a  violent  or  privy  evafion  out  of  fome 
lawful  reftraint,  without  being  delivered  by  due  courfe  of  law. 
There  are  two  forts  of  efcapes,  voluntary  and  negligent.  Volun¬ 
tary,  when  a  man  arrefts  another  for  felony,  or  other  crime, 
and  afterwards  lets  him  go  free  by  confent ;  in  which  cafe,  the 
party  that  permits  fuch  efcape  is  held  guilty,  committed,  and 
muft  anfwer  for  it.  Negligent  efcape,  on  the  contrary,  is  where 
one  is  arrefted,  and  afterwards  efcapes  againft  the  will  of  the 
perfon  that  arrefted  him,  and  is  not  purfued  with  freffi  fuit,  and 
retaken  before  the  perfon  purfuing  hath  loft  fight  of  him.  By 
fiat.  8  and  9  Will.  III.  c.  26.  the  keepers  of  prifons  conniving 
at  efcapes  (hall  forfeit  500I. ;  and  in  civil  cafes  the  (heriff  is  au- 
fwerable  for  the  debt. 

ESCHALOT,  or  Shallot.  See  Allium. 

ESCHAR,  in  lurgery,  the  cruft  or  (cab  occafioned  by  burns 
or  caultic  applications. 

ESCHARA,  in  natural  hiflory,  the  name  of  a  fpecies  of  co¬ 
ralline,  &c.  the  characters  of  which  are  thefa : :  they  are  of  a 
(tony  or  coral-like  hardnels,  and  refemble  a  woven  cloth  in  their 
texture;  and  the  microfcope  informs  us,  that  they  confift  of 
arrangements  of  very  fmall  cells,  whofe  furfaces  appear  much 
in  that  form.  Linnaeus  makes  it  a  fpecies  of  millepora,  in  the . 
clafs  of  lithophytes.  See  Plate  86.  Vol.  II. 

The  rtarrow-lcaved  hornwrack,  fig.  9.  divides,  as  it  riles,  into 
narrow  leaves  made  up  of  regular  rows  of  oblong  fquare-fhaped 
cells  placed  alternately  by  each  other,  and  oppofite  to  an  equal . 
number  on  the  other  tide  of  the  leaf,  like  an  honeycomb :  from 
thefe  leaves  proceed  other  (till  fmaller  foliaceous  ramifications, 
many  of  which  feem  to  be  connected  at  the  lower  part  by  tu- 
buli,  as  in  the  corallines ;  by  which  means  they  can  ply  to  and 
fro  more  freely  in  the  water. — c,  Gives  the  natural  appearance 
of  this  coralline.  E  reprelents  two  leaves-  with  their  lubuli  and 
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-•ells  magnified.  E  1  is  a  crofs  fe&ion  of  one  of  the  leaves  at 
E,  fnowing  the  partition  and  inner  form  of  their  cells. 

The  broad-leaved  hormvrack,  fig.  10.  when  frefh  taken  out 
of  the  fea,  is  of  a  fpongy  texture,  and  fmells  very  fifhy;  but 
when  it  has  lain  for  tome  time  on  the  fliore,  it  becomes  fluff  and 
horny,  like  fome  forts  of  withered  leaves.  Both  furfaces,  when 
examined  by  glaffes,  appear  to  be  covered  with  cells  ;  and,  when 
a  piece  of  it  is  cut  acrols,  one  may  difeover  the  thin  membrane 
that  ferves  as  a  bafe  to  the  cells  of  each  iiirface.  The  form  of 
the  cells  is  very  remarkable,  each  one  being  arched  at  the  top, 
and  contracted  a  little  at  the  lower  part  of  the  Tides  to  make 
way  for  the  arches  of  the  two  next  adjoining  cells;  fo  that  by 
this  particular  conftruftion  no  room  is  loft.  The  entrance  of 
the  cells  is  immediately  under  the  arch  of  each  cell,  and  the 
walls  of  the  cells  feem  to  be  fortified  with  fpines.  Juftieu  dif- 
covered  fmall  polypes  extending  themfelves  out  of  thefe  cells, 
which  he  has  defcribed  in  the  memoirs  of  the  Academy  of 
Sciences  1742. — -f,  Gives  the  natural  appearance  of  a  leafy 
“branch  of  this  coralline.  F  is  a  part  of  a  leaf  magnified  to 
Ihow  the  fuperficial  figure  of  the  cells,  and  the  manner  in  which 
they  are  difpofed.  F  1  fhows  a  crofs  lection  of  a  leaf,  and 
dilcovers  the  feveral  partitions  of  the  cells.  At  the  entrance  of 
many  of  the  cells  a  fmall  teftaceous  body  like  a  bivalve  fhell  is 
difcovered  :  F  2,  the  figure  of  the  cell,  with  the  fhell  in  it ;  it 
is  of  a  tranfparent  amber  colour,  fo  clear  that  one  may  fee  the 
dead  animal  through  it,  reprefented  by  the  black  fpot. 

ESCHEAT,  in  law,  lignifies  any  lands  or  tenements  that 
cafually  fall  to  a  lord  within  his  manor.  It  is  one  of  the  con- 
fequences  of  tenure  in  chivalry  :  (See  Feodal  Syjlem,  Knight- 
1 Service,  and  Tenure.)  It  is  the  determination  of  the  tenure 
or  diflblution  of  the  mutual  bond  between  the  lord  and  tenant, 
from  the  extinfrion  of  the  blood  of  the  latter  by  either  natural 
or  civil  means  :  if  he  died  without  heirs  of  his  blood,  or  if  his 
blood  was  corrupted  and  ftained  by  commiftion  of  treafon  or 
felony  ;  whereby  every  inheritable  quality  was  entirely  blotted 
out  and  abolifhed.  In  fuch  cafes  the  land  efcheated  or  fell  back 
to  the  lord  of  the  fee ;  that  is,  the  tenure  was  determined  by 
breach  of  the  original  condition,  expreffed  or  implied  in  the 
feodal  donation.  In  the  one  cafe,  there  were  no  heirs  fubfifting 
of  the  blood  of  the  firft  feudatory  or  purchafer,  to  which  heirs 
alone  the  grant  of  the  feud  extended  :  in  the  other,  the  tenant, 
by  perpetrating  an  atrocious  crime,  fhowed  that  he  was  no 
longer  to  be  trufted  as  a  vaffal,  having  forgotten  his  duty  as  a 
fubjeift  :  and  therefore  forfeited  his  feud,  which  he  held  under 
the  implied  condition  that  he  ftiould  not  be  a  traitor  or  a  felon. 
The  confequence  of  which  in  both  cafes  was,  that  the  gift  be¬ 
ing  determined,  reverted  to  the  lord  who  gave  it.  The  word 
ejchcat  is  fometimes  ufed  for  the  place  or  circuit  within  which 
the  king  or  other  lord  is  intitled  to  efeheats ;  alfo  for  a  writ  to 
recover  the  fame  from  the  perfon  in  pofleffion  after  the  tenant’s 
■death.  In  Scots  law,  it  denotes  that  forfeiture  of  eftate  and  pro¬ 
perty  which  is  incurred  upon  a  perfon’s  being  denounced  a 
rebel.  See  Law. 

ESCPIEVIN,  or  Echevin  (Scab'mus),  in  the  French  and 
Dutch  polity,  a  magiftrate  ele£ted  by  the  inhabitants  of  a  city,  to 
take  care  of  their  common  concerns,  the  good  order,  conveniency, 
and  decoration  of  the  city,  &c.  At  Paris  there  is  a  prevot  and 
four  efdhevins  ;  in  molt  other  cities  a  mayor  and  efcbc-v'ms.  An¬ 
ciently -the  efehe-vins  were  the  aflelfors  and  counfellors  of  the  co- 
mites  or  judges  of  cities  ;  on  which  account  they  were  called  in 
fome  places  pairs,  pares ;  they  even  took  cognizance  of  petty 
caufes  themlelves.  Du-Cange  obferves,  that  the  judges  and  their 
afleflbrs,  who  were  chofen  by  the  inhabitants,  were  called  fcabini 
“  efehevins,”  and  their  college  fcabinagium  or  “  efehevinage.” 
Till  the  late -revolution  in  Holland,  the  /cabins  or  efebevins  were 
judges  of  all  civil  affairs  at  firft  hand.  They  alfo  take  cognizance 
uf  criminal  matters  :  and  if  the  criminal  confefs  himfelf  guilty. 


they  can  fee  tlieir  fentence  executed  without  appeal.  Thev  cart 
even  give  torture.  The  number  is  not  the  fame  in  all  cities  ; 
at  Amfterdam  there  are  nine,  at  Rotterdam  feven,*  &c. 

ESCHRAKITES,  or  EsraKites,  a  lett  of  philofophers, 
among  the  Mahometans,  who  adhere  to  the  doftrines  and  opi¬ 
nions  of  Plato.  The  word  is  derived  from  the  Arabic 
fchraca,  which  in  the  fourth  conjugation  n  fchraca,  fig- 

nifies  “  to  fliine,  glitter  like  the  lun  lb  that  Efcbrakiie  feems 
to  import  “  illumined.”  The  Efcbrakites,  or  Mahometan 
Platonifts,  place  their  higheft  good  and  happinels  in  the  con¬ 
templation  of  the  Divine  Majelty  ;  defpifing  the  grofs  imagina¬ 
tions  of  the  Alcoran  touching  paradife.  They  are  very  careful 
in  avoiding  all  vice ;  they  preferve  an  equal  and  eafy  temper, 
love  mufic,  and  divert  themlelves  with  competing  little  poems 
or  lpiritual  fongs.  The  fhaeicks  or  priefts,  and  the  chief  among 
the  preachers  of  the  imperial  mofques,  are  Efcbrakites. 

ESCLAIRCISSEMENT,  a  French  term  adopted  into  our 
language,  fignifying  the  explaining  or  clearing  up  of  lbme  diffi¬ 
culty  or  obfeurity. 

ESCORT,  a  French  term,  fometimes  ufed  in  Englifh  authors, 
to  denote  a  convoy  or  company  of  armed  men,  attending  lome 
perfon  or  thing,  in  a  journey  or  voyage,  to  defend  or  fecure  it 
from  infults.  Some  derive  the  word  from  the  Latin  colors. 

ESCOUADE,  or  SauAD,  is  ufually  the  third  or  fourth  part 
of  a  company  of  foot ;  fo  divided  for  mounting  guards,  and 
for  the  more  convenient  relieving  of  one  another.  It  is  equi¬ 
valent  to  a  brigade  of  a  troop  of  horfe.  See  Brigade. 

ESCUAGE,  in  our  old  cuftoms,  a  kind  of  knight-fervice, 
called  fcrvice  of  the  field,  by  which  the  tenant  was  bound  to 
follow  his  lord  to  the  wars  at  his  own  charge.  See  the  articles 
Chivalry,  Ykotoss.  Syflcm,  and  Knight-SVuuzV^. 

ESCULENT,  an  appellation  given  to  fuch  plants  or  the 
roots  of  them  as  may  be  eaten :  fuch  are  beets,  carrots,  arti¬ 
chokes,  leeks,  onions,  parfnips,  potatoes,  radilhes,  fcorzonera,&c. 

ESCURIAL,  a  village  of  Spain,  in  New  Caftile,  where  Phi¬ 
lip  Ii.  built  a  famous  monaftery  in  1563,  in  memory  of  the 
victory  gained  over  the  French  near  St.  Quentin.  It  is  called 
by  the  Spaniards  the  eighth  wonder  of  the  world.  It  confifts  of 
a  royal  palace,  a  church,  cloifters,  a  college,  a  library,  fliops  of 
different  artifts,  apartments  for  a  great  number  of  people,  beau¬ 
tiful  walks,  large  alleys,  an  extenfive  park,  and  fine  gardens, 
adorned  with  a  vaft  number  of  fountains.  It  ftands  in  a  dry 
barren  country,  furrounded  by  rugged  mountains,  and  where 
nothing  grows  but  what  is  cultivated  with  extraordinary  care. 
It  is  built  of  gray  ftones,  found  in  the  neighbourhotxl,  which 
was  the  principal  reafon  of  its  being  ereSted  on  fo  difagreeable 
a  fpot.  They  worked  at  this,  ftrubture  22  years,  and  it  coft 
6, 000,000  of  crowns.  It  is  a  long  fquare  of  280  feet,  and  four 
ftories  high:  they  reckon  800  pillars,  11,000  lquarc  windows, 
and  14,000  doors.  The  moft  remarkable  part  is  the  vaulted 
chapel,  in  which  is  a  magnificent  fepulchre,  called  the  Pan¬ 
theon,  becaufe  it  is  built  in  imitation  of  that  church  at  Rome  : 
it  is  the  burying-place  of  the  kings  and  queens  of  Spain,  and 
is  thought  by  fome  to  b«  the  moft  curious  piece  of  architecture 
in  the  world.  The  fathers,  belonging  to  the  monaftery,  are 
200  in  number,  and  have  an  income  of  40,000  ducats  a  year, 
which  is  lufficient  to  maintain  them  in  great  plenty.  The 
church  is  built  after  the  model  of  St.  Peter’s  at  Rome.  It  is 
feated  on  the  river  Guadara,  15  miles  N.  W.  of  Madrid.  Loiu 
3.35.W.  Lat.  40.  35.  N. 

ESCUTCPIEON,  in  heraldry,  is  derived  from  the  French 
efcujfon,  and  that  from  the  Latin  feutum,  and  lignifies  the  Ihield 
whereon  coats  of  arms  are  reprefented.  Moft  nations  of  the 
remoteft  antiquity  were  wont  to  have  their  thiclds  diftinguiftied 
by  certain  marks  painted  on  them ;  and  to  have  fuch  on  their 
fliields  was  a  token  of  honour,  none  being  permitted  to  have 
them  till  they  had  performed  fome  honourable  action.  Tfo 
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efcutcheon,  as  ufed  at  prefen  t,  is  fquaTe,  only  rounded  off  at 
the  bottom. 

ESDRAS,  a  Jewifli  pried,  and  do£lor  of  the  law.  Artax- 
Arxes  Longhnanus  fent  him  with  rich  prefents  for  the  ule  and 
ornament  of  the  temple  at  Jerufalem,  rebuilt  under  Zerub- 
babel ;  the  king  alfo  ordered  the  neighbouring  governors  to 
provide  him  with  what  conduced  to  the  pomp  of  the  Jewilli 
religion,  and  to  exempt  the  prieds  from  paying  taxes.  He  is 
fuppofed  to  be  the  colleftor  of  the  Canon  of  Scripture ;  and 
that,  by  divine  infpiration,  he  added  fome  things  which  hap¬ 
pened  after  the  deaths  of  the  authors.  It  is  guefied  he  wrote 
the  Chronicles,  befides  thofe  books  -which  bear  his  name,  the 
two  lad  of  which  are  exploded  even  by  the  church  of  Rome. 

ESK,  the  name  of  feveral  rivers  both  in  England  and  Scot¬ 
land,  particularly  of  owe  which  forms  part  of  the  boundary  be¬ 
tween  the  two  kingdoms.  It  runs  from  north-ead  to  font h- wed, 
and  gives  name  to  the  county  of  Efkdale. 

ESKIMAUX,  a  people  of  N.  America,  inhabiting  all  that 
Vad  tract  of  country  called  Labrador,  or  New  Britain.  They 
have  no  fixed  abode,  but  rove  from  place  to  place;  for  they 
fometimes  come  as  far  S.  as  Newfoundland,  and  fometimes  are 
met  with  on  the  coads  of  the  draits  and  bays  that  the  Englifh 
have  been  in  when  they  went  in  fearch  of  the  N.  W.  patlage. 
They  are  of  a  different  race  from  the  other  native  Americans ; 
for,  as  they  have  no  beards,  thefe  have  them  fo  thick  and  large, 
that  it  is  difficult  to  difeover  any  features  of  their  faces.  They 
have  fmall  eyes,  large  dirty  teeth,  and  black  rugged  hair.  They 
arc  always  wrell  clothed,  for  there  is  nothing  to  be  feen  but 
part  of  their  faces  and  their  hands.  They  have  a  fort  of  fhirts, 
made  of  the  guts  of  fiffi,  with  a  coat  of  bear  or  bird  ddns,  and 
a  cap  on  their  heads.  They  have  likewife  breeches,  made  of 
.(kins,  with  the  hair  within,  and  covered  with  furs  without. 
They  have  alfo  two  pair  of  boots,  one  over  another,  of  the  fame 
fort  of  fkins.  In  dimmer,  they  have  nothing  to  cover  them  in 
the  night ;  but,  in  winter,  they  lodge  together  promifeuoufiy  in 
caves.  The  drefs  of  the  women  is  nearly  the  fame  as  that  of 
the  men.  They  are  very  fuperditious,  and  have  fome  fort  of 
lacrifices.  Their  chief  employment  is  hunting  and  (idling. 

ESNE,  Asne,  or  Essenay,  a  town  of  Egypt,  on  the  Nile, 
fuppofed  to  be  the  ancient  Syena,  but  Norden  thinks  it  was  La- 
topolis.  It  is  a  large  place,  in  the  centre  of  which  is  an  an¬ 
cient  temple,  with  walls  on  three  fides,  and  in  the  front  24 
columns,  well  preferved  :  they  fupport  ftones,  placed  crofswife, 
on  which  great  tables  are  laid,  which  form  a  roof.  Within  the 
temple  are  three  (lories  of  hieroglyphics,  of  men  about  three 
feet  high,  and  at  one  end  the  lowed  figures  are  as  big  as  the 
life;  one  of  them  had  the  head  of  Ibis.  The  ceiling  is  curi- 
oully  adorned  with  all  forts  of  animals,  painted  in  beautiful 
colours.  The  temple  appears  to  have  been  ufed  as  a  church, 
for  there  are  feveral  inferiptions  on  the  wall,  in  black  letters. 
On  the  N.  fide  of  the  town  is  another  temple,  with  pillars 
lomewhat  like  thofe  of  the  Corinthian  order.  The  whole  build¬ 
ing  is  richly  carved  with  hieroglyphics.  A  man  with  a  goat’s 
head,  and  another  with  that  of  a  crocodile,  are  cut  over  the 
middle  of  the  door  :  there  are  other  crocodiles’  heads,  and  whole 
crocodiles,  fo  that  it  is  probable  that  this  animal  was  wordiip- 
ped  here.  However,  it  mud  be  obferved,  that  Strabo  mentions 
tie  city  of  Crocodiles  as  didinfl  from  Aphroditopolis  and  La- 
topolis.  A  mile  to  the  S.  is  the  monadery  of  St.  Helen,  by 
whom  fome  fay  it  was  founded.  It  now  appears  to  have  been 
.a  large  burying-ground,  and  there  are  many  magnificent  tombs 
an  it.  Efne  lies  near  the  grand  catarafl.  L0n.3x.40.  E.  Lat. 
'24.  4 6.  N. 

ESOX,  in  ichthyology,  a  genus  of  (Kites  belonging  to  thecr- 
*!er  of  abdominales.  See  the  article  Barracida. 

ESPALIERS,  in  gardening,  are  rows  of  trees  planted  about 
a  whole  garden  or  plantation,  or  in  hedges,  in  fuch  a  manner-as 
VO  L.  III. 


to  inclofe  quarters  or  feparate  parts  of  a  garden;  and  are  train¬ 
ed  up  regularly  to  a  lattice  of  wood-work  in  a  clofe  hedge  for 
the  defence  of  tender  plants  againd  the  injuries  of  wind  and 
weather.  They  are  of  admirable  ufe  and  beauty  in  a  kitchen- 
garden,  ferving  not  only  to  dielter  the  tender  plants,  but  fereen 
them  from  the  fight  of  perfons  in  the  walks.  The  trees  chiefly 
planted  for  efpaliers,  are  apples,  pears,  and  fome  plums : 
fome  plant  apples  grafted  upon  paradife-docks :  but  as  thefe 
are  of  diort  duration,  it  is  better  to  plant  thofe  grafted  upon 
crabdock,  or  upon  what  the  gardeners  call  Dutch-Jlocks ;  which 
will  both  caufe  them  to  bear  (boner,  and  prevent  their  growing 
too  luxuriant.  The  bed  kinds  of  apple  for  this  purpofe,  are 
the  golden  pippen,  nonpareil,  rennet,  &c.  and  the  bed  forts  of 
pear  are  the  jargonelle,  blanquette,  &c.  Thefe  lad,  if  defign- 
ed  for  a  drong  moill  (oil,  thould  be  grafted  upon  quince- docks  ; 
but  if  for  a  dry  ft*!!,  upon  free-docks.  While  the  trees  are 
young,  it  will  be  futficient  to  drive  a  few  dakes  i.*.to  the  ground 
on  each  fide  of  them ;  fadening  the  branches  to  thefe  in  a 
horizontal  pofition,  as  they  are  produced.  This  method  will 
do  for  the  firft  three  years ;  after  which  an  efpilier  diould  be 
made  of  afii-pcles,  whereof  there  mud  be  two  forts,  larger  and 
fmaller;  the  former  to  be  driven  upright  into  the  ground  a  foot 
afunder,  and  the  latter,  or  (lender  poles,  to  be  nailed  acrofs  thele, 
at  about  nine  inches.  Some  prefer  to  this  another  fort  of  ef- 
palier,  made  of  fquare  timber  cut  to  any  fize  :  thefe'  are,  in¬ 
deed,  more  lightly,  but  withal  vadly  more  expenfive.  When 
the  efpalier  is  thus  framed,  the  branches  are  to  be  fadened  to  it 
with  ofivr-twigs;  obferving  to  traifi  them  in  a  horizontal  po¬ 
fition,  and  at  equal  didances.  Fruit-trees  thus  managed  are 
preferable  to  any  others  ;  not  only  as  bearing  better-taded  fruit, 
but  as  taking  up  very  little  room  in  a  garden,  fo  as  to  be  lefs 
hurtftd  to  plants  which  grow  in  the  quarters. 

ESPLANADE,  in  fortification,  the  (loping  of  the  parapet 
of  the  covered-way  towards  the  campaign. 

ESPLEES,  in  law,  the  general  products  which  lands  yield, 
or  the  profit  or  commodity  that  is  to  be  taken  or  made  of  a 
thing. 

ESPQUSA.LS,  in  law,  fignify  a  contract  orpromife  made  be¬ 
tween  a  man  and  a’  woman  to  marry  each  other;  and  in  cafes 
where  marriages  may  be  confummated,  efpoufals  go  before. 
Marriage  is  termed  an  efpoufal  dc  preejenti.  The  efpoufals 
amongd  t  he  Jews  were  either  by  writing,  or  by  a  piece  of  filver 
given  and  received,  or  by  cohabitation.  Amongd  the  Greeks, 
after  the  parents  and  friends  of  the  young  couple  had  finithed 
their  negotiation,  the  couple  themfelves  pledged  their  faith  to 
each  other,  the  man  fwearing  that  he  would  be  condant  and 
true,  the  woman  that  file  would  marry  him,  and  make  him 
mader  of  all  die  had.  Then  they  ratified  their  agreement  by  a 
kifs  and  joining  right  hands,  Amongd  the  Romans  the  efpou¬ 
fals  confided  in  an  engagement  of  friends  on  both  fides,  whether 
abfent  or  prefent,  in  public  or  without  witnetfes.  But  the 
common  way  was  by  writings  drawn  up  by  common  confent, 
and  fealed  by  both  parties :  befides  this,  the  man  lent  a  ring 
to  the  woman,  confiding  of  iron  and  without  a  done. 

ESQUILrAS,  one  of  the  feven  hills  of  Rome,  which  Varro 
will  have  to  be  two,  viz.  Cilpius  and  Oppius  ;  alfo  Mons  Elqui- 
linus,  foftened  f.  om  Exquilinus ;  and  this  again  froriv  Excu- 
binus,  the  watch  or  guard  Romulus  kept  here,  from  a  jealoufy 
he  entertained  of  his  colleague  Titus  Tatius.  On  the  ead  fide 
it  reached  the  city  walls ;  on  the  fouth,  the  Via  Lavicana;  on 
the  wed,  the  wide  valley  between  mount  Coclius  and  the  Pala¬ 
tinate  ;  on  the  north,  the  Mons  Viininulis  ;  on  the  ead  fide  was 
the  Porta  Efquilina.  This  hill  by  fome  of  the  ancients  was 
called  Siihurramis,  from  the  ftreet  Suburra  to  the  north  of  it : 
by  the  poets,  Efanilius. 

ESQUIMAUX.  See  Eskimaux. 

ESQUIRE  (from  the  French  e/cu,  and  the  Latin  feuiun,  ip. 
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Greek  which  fignifies  a  hide,  of  which  fhields  were 

anciently  made,  and  afterwards  covered  ;  for,  in  the  time  of  the 
Anglo-Saxons,  the  fhields  had  a  covering  of  leather),  was  ori¬ 
ginally  he,  who,  attending  a  knight  in  time  of  war,  did  cany 
his  lhield;  whence  he  was  called  efcuier  in  French,  and Jcut'ifcr , 
or  armigcr ,  i.  e.  armour-bearer,  in  Latin.  Hotoman  fays,  that 
thofe  whom  the  French  called  rfquircs ,  were  a  military  kind  of 
vafl'als,  having  jus  flcufli,  viz.  liberty  to  bear  a  lhield,  and  in  it 
the  enfigns  of  their  family,  in  token  of  their  gentility  or  dig¬ 
nity.  But  this  addition  hath  not  of  long  time  had  any  relation 
to  the  office  or  employment  of  the  perfon  to  whom  it  hath  been 
attributed,  as  to  carrying  of  arms,  See.  but  hath  been  merely  a 
title  of  dignity,  and  next  in  degree  to  a  knight.  For  thofe  to 
whom  this  title  is  now  due,  fee  the  article  Commonalty.  Of¬ 
ficers  of  the  king’s  courts,  and  of  the  king’s  houfehold,  coun- 
fellors  at  law,  jnltices  erf  the  peace,  are  only  c /quires  in  reputa¬ 
tion  ;  and  he  who  is  a  juftice  of  peace  has  this  title  only  during 
the  time  he  is  in  commitfion,  and  no  longer,  if  he  is  not  other- 
wife  qualified  to  bear  it.  A  fheritf  of  a  county  being  a  fupe- 
rior  officer,  bears  the  title  of  e/quire  during  his  life ;  in  refpeCt 
of  the  great  truft  he  has  in  the  commonwealth.  The  chief  of 
Lome  ancient  families  are  efquires  by  prefeription ;  and  in  fome 
a£ts  of  parliament,  many  wealthy  perfon s  commonly  reputed  to 
be  fuch,  were  ranked  among  the  efquires  of  this  kingdom.  There 
is  a  general  opinion,  that  every  gentleman  of  landed  property 
who  has  300I.  a  year,  is  an  efquirc;  which  is  a  vulgar  error. 
By  cuftom,  however,  and  by  way  of  compliment,  this  title  is 
jndifcriminately  given  to  every  gentleman  who  lives  on  his  pri¬ 
vate  fortune,  to  rich  merchants  alfo,  and  even  opulent  tradefmen 
or  manufacturers. 

Essuires  of  the  King,  are  fuch  as  have  that  title  by  crea¬ 
tion,  wherein  there  is  fome  formality  ufed,  as  the  putting  about 
their  necks  a  collar  of  SS,  and  bellowing  on  them  a  pair  of  fil- 
ver  fpurs,  &c. 

ESRAKITES.  See  Eschrakites. 

ESSAY,  a  trial  or  experiment  for  proving  the  quality  of  any 
thing  j  or  an  attempt  to  learn,  whether  or  not  any  invention 
will  fiicceed. 

Essay,  in  literature,  a  peculiar  kind  of  compofition,  the 
character  whereof  is  to  be  free,  ealy,  and  natural ;  not  tied  to 
IcriCt  order  or  method,  nor  worked  up  and  fimfhed  like  a  formal 
fyllem. 

ESSAYING,  or  Assaying,  in  chemiftry  and  metallurgy, 
fignifies  the  examination  of  a  finall  quantity  of  any  ore  or  mi¬ 
neral  by  fire,  in  order  to  difeover  its  contents.  This  is  very 
neceffary  for  thofe  who  intend  to  deal  largely  in  metallurgic 
operations,  in  order  to  avoid  unneceflary  expence,  by  becoming 
previoufiy  acquainted  with  the  nature  of  the  ores. 

The  firft  attempts  in  this  way  were  no  doubt  extremely  rude ; 
but  fucceeding  trials  have  advanced  it  to  the  form  of  a  lcience 
or  art  praCtifed  by  numbers  of  people  under  the  title  of  eflfay- 
majiers.  No  treatife  was  publilhed  on  this  fubjeCt  till  after  the 
middle  of  the  16th  century;  and  the  firft  book  we  have  upon 
it  is  attributed  to  Lazarus  Ercker,  which  appeared  in  1574. 
Agricola,  however,  in  his  feventh  book  De  re  Metallica,  pub- 
lifhed  in  1576,  deferibed  both  the  inftruments  and  precedes,  il- 
Juftrating  the  whole  with  plates  ;  and  there  is  inconteftable  evi¬ 
dence  that  this  treatife  had  been  prefented  to  the  eleClor  of 
Saxony  in  T567,  though  it  did  not  appear  to  the  world  till  after 
the  publication  of  Ercker’s  book.  Since  that  time,  the  art  has 
been  greatly  improved  ;  but  the  operations  in  the  dry  way  are 
not  materially  different  from  thofe  deferibed  under  Metal¬ 
lurgy.  The  Blow  pipe  likewile  affords  an  excellent  method 


of  examining  fmall  quantities  of  metal  in  the  dry  way  ;  buf 
the  greateft  improvement  hitherto  made  in  it  is  that  of  effaying 
by  the  moift  way  introduced  by  Mr.  Bergman. 

This  celebrated  chemift  obferves,  that  in  the  Docimafia  Sicca, 
or  effaying  in  the  dry  way,  three  things  are  requifite  :  1.  That 
the  metal  contained  in  the  ore  be  all  reduced  to  a  complete 
form;  for  fuch  part  of .  it  as  is  deficient  in  that  refpeCt  cannot 
be  united  with  the  eliquated  metal!  2.  That  the  whole  be  col¬ 
lected  into  one  mafs  ;  for  when  it  is  dtfperfed  in  numerous  fmall 
grains,  fome  of  them  are  very  eafily  fcattered,  and  diminiffi  the 
weight.  3.  That  the  metallic  form  be  preferved;  for  the  ex¬ 
tracted  regulus  mult  inevitably  be  diminiffied  more  or  lefs  by 
calcination.  Ail  thefe  requifites  are  frequently  effected  conve¬ 
niently  enough  in  a  crucible  by  fufion  with  proper  ftrata  of 
charcoal,  provided  the  ore  is  free  from  fulphur  and  other  vola¬ 
tile  mixtures,  and  is  entirely  without  a  matrice,  or  united  to  one 
that  can  be  melted  by  a  moderate  degree  of  heat;  but  if  the 
matrice  be  refraCtory,  notwithftanding  the  molt  fubtile  pulveri- 
fation,  it  will  cover  many  of  the  metallic  particles,  and  thus  the 
reduction  and  fufion  will  be  in  fome  meafure  prevented.  When 
this  happens  to  be  the  cafe,  we  mult  add  fuch  other  fubftanceS 
as  not  only  promote  fufion,  but  make  the  matter  flow  fufficient- 
ly  thin  to  allow  the  reguline  particles  to  fall  to  the  bottom. 
Thele  fubltances,  which  from  the  cffeCt  they  have  on  the  matter 
are  called  flaxes are  of  a  faline  nature,  and  mult  therefore  ne- 
ceffarily  corrode  the  metals  more  or  lei’s ;  and  hence  the  fcoria, 
which  are  almolt  always  tinged,  contain  a  quantity  of  calcined 
metal.  But  as  Iona-  as  we  are  deftitute  of  a  fure  method  of 
meafuring  intenfe  degrees  of  heat,  and  as  long  as  it  is  neceffary 
to  perform  the  operation  in  clofe  veffels  to  prevent  the  accefs  of 
air,  the  force  and  proper  continuance  of  the  fire  will  be  uncer¬ 
tain  *.  Now,  by  every  excefs  or  defeCt  in  this  point  fome 
part  of  the  regulus  is  loft  ;  fo  that  any  judgment  of  the  goodneft 
of  the  ore,  formed  from  the  weight  of  the  regulus,  muft  be  fal¬ 
lacious,  or  at  leaft  fomewhat  inaccurate. 

Hence  we  may  underftand,  that  experiments  upon  ores  made 
in  the  dry  way,  are  liable  to  many  faults  and  imperfections ;  to 
which  we  may  add  the  following,  viz.  that  a  given  quantity  of 
ore  fubjeCted  to  trial  alinoft  always  exceeds  in  weight  the  regu¬ 
lus  to  be  extracted-  from  it.  Now,  ftnee  it  is  impoffible  to 
avoid  a  certain  lofs  both  during  calcination  and  fufion,  this  lots 
will  be  the  more  remarkable,  as  the  mafs  to  be  weighed  becomes 
ultimately  lighter.  The  cafe  is  quite  otherwife  with  experi¬ 
ments  made  in  the  moift  way;  for  here  the  weighty  fediment, 
from  which  the  quantity  of  the  contents  is  judged,  is  never  lefs, 
but  often  greater,  than  that  obtained  by  lire. 

In  the  attempts  made  to  effay  ores  in  the  humid' way  pre¬ 
vious  to  thofe  of  Mr.  Bergman,  both  methods  were  ufed,  the 
metallic  part  being  extraCled  by  a  menftruuin,  and  afterwards 
reduced  by  fire.  Our  author,  however,  has  now  ftiown  a  me¬ 
thod  of  performing  the  operation  without  either  calcination  or 
fufion.  “  It  muft  indeed  be  confefl'cd  (fays  he),  that  experi¬ 
ments  in  the  humid  way  often  require  more  care  and  pains  than 
the  other;  but  if  accurate  conclufions  are  thereby  obtained,  we 
ought  not  to  grudge  the  llownefs.  Befides,  in  many  cafes  this 
method  is  more  expeditious  than  the  other;  and  indeed  almoft 
always,  if  we  content  ourfelvcs  with  fuch  difeoveries  as  can  be 
made  by  the  common  calcinations  and  fufions  :  nay,  fometimes 
the  dry  method  is  obvioufly  infufficient,  when  the  metallic  con¬ 
tent  is  either  very  fmall  or  volatile;  but  particularly  if  it  be 
inflammable,  as  is  the  cafe  with  zinc.” 

In  this  method  the  ores  to  be  examined  ffiould  be  reduced  to 
a  very  fubtile  powder  by  pulverization  and  calcination.  In 


*  The  newly  invented-  thermometer  of  Mr.  Wedgwood  has  fumiffied  us  with  a  method  of  meafuring 
Seat;  but  farther  experiments  are  wanting  to  Ihew  how  far  this  day  be  made  ufeful  in  praCtipe, 
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ellffolving  fuch  ores  as  contain  fulphur,  we  ought  to  employ  the 
vitriolic  or  marine  acid ;  for  the  nitrous,  by  long  continued" 
heat,  deftroys  the  l'ulphur.  Too  great  heat  alfo  diffipates  fome 
of  it  in  vapours,  or  melts  it  into  globules  containing  heteroge¬ 
neous  matters ;  therefore  boiling  ought  to  be  avoided  where  it 
Can  be  done.  All  the  precipitates  mud  be  carefully  collected, 
Wafhed,  and  dried.  Diddled  water  ought  conftantly  to  be  ufed, 
and  all  the  menftrua  carefully  depurated.  Vitriolic  acid  our 
author  calls  diluted,  when  its  l'pecific  gravity  is  below  1.3,  the 
nitrous  when  below  1.2,  and  the  marine  when  below  1.1.  The 
precipitations  fhould  be  carefully  made  in  glafs  veffels  ;  fo  that 
nothing  may  remain  either  through  the  deficiency  of  the  preci¬ 
pitant,  or  be  rediffolved  through  its  too  great  quantity.  The 
clear  liquor  is  to  be  decanted  from  the  precipitate,  water  poured 
on  in  its  place,  the  veffel  fliaken,  and  then  differed  to  firand ; 
the  water  again  decanted  off,  and  more  poured  on  in  its  ftead, 
until  it  will  no  longer  afleft  certain  precipitants  by  which  it 
muft  be  examined.  The  fediment  is  then  to  be  collefted  on  a- 
filter,  the  latter  being  previoufly  weighed,  and'  made  of  paper 
not  impregnated  with  alum.  It  is  to  be  dried  at  firft  with  a 
gentle  heat,  but  afterwards  expofed  for  five  minutes  to  a  heat  of 
loO7.  Oh  cooling,  it  is  to  be  weighed  together  with  the  filter; 
the  known  weight  of  which  muft  afterwards  be  fubtrafted. 
The  fediment  is  beft  wathed  in  a  bottle ;  for  a  filter  when  once 
impregnated  with  faline  matter  cannot  be  freed  from  it  again 
without  great  difficulty,  especially  if  an  interval  of  fome  hours 
intervenes. 

The  alkali  made  ufe  of  in  Mr.  Bergman’s  experiments,  was 
that  of  foda  faturated  with  aerial  acid.  His  phlogifticated  alkali 
is  made  by  deflagrating  equal  weights  of  pure  nitre  and  cream 
of  tartar  intimately  mixed  together ;  the  refiduum  is-  the  com¬ 
mon  white  flux.  Half  an  ounce  of  this  is  dilfolved  in  half  a 
quadrans  of  diftilled  water.  To  this  he  adds,  in  a  digefting 
heat,  two  ounces  of  Pruffian  blue,  carefully  avoiding  fuch  an 
effervefcence  as  may  throw  any  thing  over,  which  eafily  hap¬ 
pens  if  the  quantity  be  too  large.  The  pigment  foon  lofes  its 
beautiful  blue  colour,  growing  not  red  but  black ;  which  fhows 
that  a  decompofition  has  taken  place.  The  Pruffian  blue  ufed 
in  his  experiments  contained  in  100  parts  only  23  of  the  pig¬ 
ment  and  77  of  the  clay ;  fo  that  if  we  employ  the  blue  made 
without  any  alum,  221  grains  of  it  will  faturate  the  half 
ounce  of  alkaline  fait  more  completely  than  the  two  ounces 
of  the  kind  already  defcribed.  But  in  whatever  manner  the 
operation  is  performed,  after  the  addition  of  the  laft  quantity, 
the  whole  muft  be  expofed  to  a  ftronger  digefting  heat,  and 
ftirred  with  a  wooden  ipatula.  If  the  liquor  be  too  much  di- 
rninifhed  by  evaporation,  the  defeat  muft  be  fupplied  by  adding 
more  water.  When  the  liquor  becomes  clear,  the  refiduum 
muft  be  collected  upon  filtering  paper,  and  gradually  wafhed 
with  warm  water  until  all  the  foluble  part  is  extracted  ;  when, 
if  the  operation  has  been  properly  conducted,  the  filtered-  liquor 
amounts  to  a  whole  quadrans,  of  a  brownifh  yellow  colour, 
and  fo  well  faturated  with  colouring  matter,  that  it  does  not 
change  the  colour  of  paper  tinged  with  Brafil  wood.  This 
lixivium,  however,  contains  a  final!  quantity  of  Pruffian  blue, 
about  4 lb.  to  a  cwt.  of  the  alkali.  Thefe  fhould  be  previoufly 
feparated  by  an  acid,  or,  which  is  better,  torrefied  by  tubt ratt¬ 
ing  from  the  weight  of  the  fediment  16  eftay  pounds  for  each 
quadrans  of  the  lixivium.  "When  we  with  to  examine  the 
colour  of  the  precipitate  exaftly,  however,  the  lixivium  <ve 
employ  muft  neceffarily  be  well  depurated ;  for  by  neglefting 
this  precaution’  we  may  eafily  perfuade  ourfelves  that  any  me¬ 
tal  precipitated  by  the  lixivium  has  a  blue  colour.  When  we 
only  wiflj  to  afeertain  the  weight,  the  lixivium,  having  the 
fmail  proportion  of  Pruffian  blue  intermixed,  may  be  employ¬ 
ed  :  but  ftill  the  proper  correlation  muft  ultimately  be  made  ufe 
of)  for  the  precipitating  acid  is  wont  to  impair  the  qualities 
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of  the  lixivium,  and  even  to  deftroy  them  altogether,  efpeci ally- 
in  a  warm  temperature.  Calcareous  earth,  whether  in  its  mild 
or  cauftic  ftate,  is  alfo  capable  of  abftrafting  a  coloured  lub- 
ftance  from  iron  and  other  metals. 

In  the  precipitation  of  metals  by  metals,  it  is  to  be  obferved, 
that  the  acid  of  the  folution  ought  to  be  fomewhat  predomi¬ 
nant;  but  any  confiderable  excels  muft  be  correfted  occafion- 
ally,  either  by  alkali,  water,  or  fpirit  of  wine. 

It  would-  extend  this  article  to  an  immoderate  length  were 
we  to  enter  into-  the  particular  mode  in  which  the  allay¬ 
ing  of  each  of  the  ores  of  the  different  metals  is  to  be  attempt¬ 
ed.  For  this  therefore  we  refer  to  Mr.  Bergman’s  publications, 
and  proceed  to  confider  that  kind  of  t ’[faying  which  is  under- 
ftood,  in  metallurgic  operations,  to  fignify  the  method  of  deter¬ 
mining  how  much  gold' or  filver  is  contained  in  any  mafs  of 
metal  already  fmelted  from  its  ore. 

1.  EJfiiy  of  the  Value  of  Silver,  to  examine  its  purity,  or  the 
quantity  of  alloy  mixed  with  it.  The  common  method  of  ex¬ 
amining  the  purity  of  filver,  is  by  mixing  it  with  a  quantity  of 
lead  proportionable  to  the  quantity  of  imperfeft  metals  with 
which  it  is  fuppofed  to  be  alloyed;  by  tefting  this  mixture; 
and  afterwards  by  weighing  the  remaining  button  of  filver. 
The  lofs  of  weight  which  the  filver  fuffers  by  cupel lation  IhowS’ 
the  quantity  of  imperfeft  metals  which  it  contained. 

We  may  hence  perceive,  that  the  eftay  of  filver  is  nothing 
elfe  than  the  refining  of  it-  by  cupellatrorr.  The  only  difference 
between  thefe  two  operations  is.  That  when  filver  is  tefted  mere¬ 
ly  for  the  purpofe  of  refining  it,  its  value  is  generally  known  ; 
and- it  is  therefore  mixed  with- the  due  proportion  of  lead,  teft¬ 
ed,  without  any  necelfity  of  attending  to  the  lofs  of  weight  it 
fuftains  during  the  operation  :  whereas,  in  the  eftay,  all  poflible 
methods  ought  to  be  employed  to  afeertain  precifely  this  lofs  of 
weight.  The  firft  of  thefe  operations,  or  the  mere  refining  of 
filver,  is  made  in  the  great,  in  the  fmelting  of  filver  ores,  and- 
in  mints  for  making  money.  See  Refining.  The  fecond- 
operation  is  never  made  but  in  fmail ;-  becaufe  the  expences  of 
fmail  operations  are  lefs  than  of  great,  and  the  requifite  ac¬ 
curacy  is  more  eafily  attended  to..-  The  laft-  operation  is  ouc 
prefent  objeft,  and  is  to  be  performed  in  the  following  manner; 
We  fuppofe,  firft-,  that  the  mafs- or  ingbt  ef  filver  of  which 
an  effay  is  to  be  made,  confifts  of  12  parts  perfeftly  equal ;  and 
thefe  12  parts  are  called  pennyweights-.  Thus,  if  the  ingot  of 
filver  be  an'  ounce  weight,  each  of  thefe  12-  parts  will  be  ~  of 
an  ounce ;  or  if  it  be  a  mark,  each  of  thefe  will  be  T‘T  of  a 
mark,  &c.  Hence,  if  the  mafs  of  filver  be  free  from  all  alloy, 
it  is  called  filver  of  12  penny-weights  ;  if  it  contains  v'r  of  its 
weight  of  alloy,  it  is  called  filver  of  1 1  penny-weights ;  if  of 
its  weight  of  alloy,  it  is  called  fiver  of  10  penny-weights  ;  and 
thefe  1  o’  penny-weights  or  parts  of  pure  filver  are  called  fine 
penny -weights. 

We  ought  to  obferve  here  concerning  thefe  penny-weights^- 
that  effayers  give  alfo  the  name  penny-weight  to  a  weight  equal 
to  24  real  grains:  which  latter  real  penny-weight  muft  not  be 
confounded  with  the  former,  which  is  only  ideal  and  propor¬ 
tional  ;  and  fuch  a  confufion  is  the  more  likely  to  take  place, 
as  this  ideal  penny- weight  is  alfo,  like  the  former,  divided  into 
24  ideal  grains-,  which  are  called  fine  grains. 

An  ingot  of  fine  filver,  or  filver  of  12  penny -weights,  con¬ 
tains  then  288  fine  grains;  if  this  ingot  contains  part  of 
alloy,  it  is  faid  to  be  filver  of  11  penny-weights  and  2 3  grains-, 
if  it  contains  T|T  of  alloy,  it  is  called  filver  of  n  penny¬ 
weights  and  22  grains-,  if  it  contains  -fi\ ,  it  is  called  filver  of 
11  penny-weights  and  1,0  grains ;  and  fo  on.  Laltly,  the  fine 
grain  has  alfo  its  fraftions,  as  to  t  of  a  grain,  &c. 

As  effays  to  difeover  the  value  of  filver  are  always  made  in 
fmail,  e flayers  only  take  a  fmail  portion  of  an  ingot  for  the 
trial ;  and  the  cuitom  in  France  is  to  take  36  real  grains  for 
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fh1s  purpofe,  which  is  consequently  the  largeft  weight  they 
employ,  and  reprefents  1 2.  fine  penny-weights.  This  weight  is 
Subdivided  into  a  fufficient  number  of  other  fmalier  weights, 
which. alio  reprefent  fractions  of  tine  penny-weights  and  grains. 
'Thus  18  read  grains,  which  is  half  of  the  quantity  employed,  re¬ 
prefent  fix  fine  penny-weights  ;  three  real  grains  reprefent  one 
fine  penny-weight,'  or  24  fine  grains ;  a  real  grain  and  a  half 
reprefent  12  fine  grains;  and  —  part  of  a  real  grain  repre- 
fents  i  part  of  a  fine  grain,  which  is  only  partof  a  mats  of 
12  penny-weights.  We  may  -eafily  perceive,  that  weights  fo 
fmall,  and  effiiyfflalances,  ought  to  be  exceedingly  accurate. 
Thefe  balances  arc  very  fmall,  fufpended  and  incloled  in  a  box, 
the  tides  ot  which  are  panes  of  glafs,  that  they  may  be  pre¬ 
ferred  from  duft,  and  that  their  motion  may  not  be  affedted  by 
agitated  air,  fo  as  to  diforder  their  adtion :  Bee  AJJ'ay- Ba¬ 
lance. 

When  an  efifay  of  a  mats  or  ingot  Gf  fiver  is  to  be  made, 
the  cuftom  is  to  make  a  double  eflay.  For  this  purpofe,  two 
fictitious  femi-marks,  each  of  which  may  be  equal  to  36  real 
grains,  are  to  be  cut  from  the  ingot.  Thefe  two  portions  of 
filver  ought  to  be  weighed  very'  cxaftly ;  and  they  ought  alfo 
to  have  been  taken  from  oppofife  fides  of  the  ingot. 

Perfons  accuftomed  to  thefe  operations  know  pretty  nearly 
the  value  of  filver  merely  by  the  look  of  the  ingot,  and  Hill 
better  by  rubbing  it  on  a  touchftone.  By  the  judgment  they 
form  of  the  purity  of  the  ingot,  they  regulate  the  quantity  of 
lead  which  is  to  be  added  to  it,  as  this  quantity  muft  be  always 
proportionable  to  the  quantity  of  imperfect  metal  mixed  with 
the  filver. 

Neverthelefs,  this  proportion  of  lead  to  the  alloy  has  not 
been  precifely  determined.  Authors  who  treat  of  this  fubjeft 
differ  much.  They  who  direft  the  largeft  quantity  of  lead  fay, 
that  thereby  the  alloy  is  more  certainly  deftroyed  ;  and  others 
who  diredt  a  fmall  quantity  of  lead,  pretend,  that  no  more  of 
that  ynetal  ought  to  be  ufed  than  is  abfolutely  neceffary,  be¬ 
caufe  it  carries  off  with  it  always  lome  portion  of  filver.  Every 
effayer  ufes  his  own  particular  method  of  proceeding,  to  which 
■he  is  attached. 

To  afeertain  thefe  doubtful  points,  three  chemifts  of  the 
Academy  of  Sciences  at  Paris,  Meffrs.  Hellot,  Tillet,  and  Mac- 
quer,  were  appointed  by  the  French  government.  They  were 
directed  to  afeertain  every  thing  concerning  the  eflay  of  gold 
and  filver  by  authenticated  experiments,  made  under  the  infpec- 
t.ion  of  a  minifter,  whofe  fuperior  knowledge  was  equal  to  his 
defire  of  public  good,  and  in  prefence  of  the  officers  of  the  mint. 

The  experiments  made  by  thefe  cbemifts,  and  the  confequent 
regulation,  have  determined  that  four  parts  of  lead  are  requi- 
fite  for  one  part  of  filver  of  11  penny-weights  and  12  grains, 
that  fix  parts  of  lead  arerequifite  for  filver  of  1 1  penny-weights, 
eight  parts  of  lead  for  filver  of  10  penny-weights,  10  parts  of 
lead  for  filver  of  nine  penny-weights,  and  fo  on  in  the  fame  pro- 
greffion. 

Two  cupels  of  equal  fize  and  weight  are  to  be  chofen.  The 
cuftom  is  to  ufe  cupels  of  fuch  a  fize  that  their  weight  fhall  be 
equal  to  that  of  one  half  of  the  lead  employed  in  the  eflay ; 
becaufe  fuch  cupels  have  been  found  capable  of  imbibing  all 
the  litharge  formed  during  the  operation.  Thefe  cupels  are  to 
be  placed  together  under  a  muffle  in  an  effay-furnace.  The 
fire  is  to  be  kindled,  and  the  cupels  are  to  be  made  red-hot, 
and  to  he  kept  fo  during  half  an  hour  at  leaf!  before  any  me¬ 
tal  be  put  into  them.  This  precaution  is  neceffary  to  dry  and 
calcine  them  perfedtly ;  becaufe,  if  they  contained  any  moifture 
or  inflammable  matter,  an  ebullition  and  effervefcence  would 
be  occafioned  in  the  eflfay.  When  the  cupels  are  heated  fo  as 
fo  become  almoft  white,  the  lead  is  to  be  put  into  them;  the 
fire  is  to  be  increafed,  which  is  done  by  opening  the  door  of  the 
afh-hole  fo  as  to  admit  air,  till  the  lead  becomes  red,  fmoking. 


and  is  agitated  by  a  motion  of  its  parts  called  its  circulation, 
and  till  its  furfaee  becomes  fmooth  and  clear. 

Then  the  filver,  previoafly  beat  into  fmall  plates  for  its  eafier 
fufion,  is  to  be  put  into  the  cupels ;  the  fire  is  to  be  continued, 
and  even  increafed,  by  putting  hot  coals  at  the  mouth  of.  the 
muffle,  till  the  filver  fhall  have  entered  the  lead,  that  is,  till  it 
have  melted  and  mixed 'with  the  lead.  When  the  melted  .mat¬ 
ter  circulates  well,  fhe  heat  is  to  be  diminifhed  hy  taking  away, 
partly  or  entirely,  the  coals  put  at  the  mouth  of  the  muffle,  and 
by  clofing  more  or  lefs  the  doors  of  the  furnace.  The  heat 
ougiit  to  be  regulated  fo,  that  the  effays  in  the  cupels  fhall  have 
furfaces  fenfibly  convex,  and  fhall  appear  ardent,  while  the  cu¬ 
pels  are  lefs  red ;  that  the  fmoke  fnali  rife  almoft  to  the  roof 
of  the  muffle;  that  undulations  fhall  be  made  in  all  direftions 
upon  the  furfaces  of  the  effays,  which  are  called  circulations-, 
that  their  middles  fhall  be  fmooth,  and  furrounded  with  a  fmall 
circle  of  litharge,  which  is  continually  imbibed  by  the  cupels. 

The  effays  are  to  be  kept  in  this  ffate  till  the  operation  is 
finifhed,  that  is,  till  the  lead  and  alloy  have  foaked  into  the 
cupel ;  and  the  furfaces  of  the  buttons  of  filver  being  no  longer 
covered  with  a  pellicle  of  litharge,  become  fuddenly  bright  and 
finning,  and  are  then  laid  to  lighten.  If  the  operation  has 
been  well  conducted,  the  two  effays  ought  to  become  bright 
nearlyiat  the  fame  time.  When  the  filver  has  been  by  this 
operation  well  refined,  we  may  fee,  immediately  after  it  has 
brightened,  the  furfaee  of  the  filver  covered  with  rainbow  co¬ 
lours,  which  quickly  undulate  and  crofs  each  other,  and  then 
the  buttons  become  fixed  or  lolid. 

The  management  of  the  fire  is  an  important  article  in  effays. 
For  if  the  heat  be  too  great,  the  lead  is  fcorified  and  imbibed 
by  the  cupel  fo  quickly,  that  it  has  not  fufficient  time  to  fcorify 
and  carry  along  with  it  all  the  alloy ;  and  if  the  heat  be  too 
little,  the  litharge  is  gathered  upon  the  furfaee,  and  does  not 
penetrate  the  cupel.  The  effayers  fay  then  that  the  eflay  is 
choaked  or  drowned.  In  this  cafe  the  eflay  does  not  advance ; 
becaufe  the  litharge  covering  the  furfaee  of  the  metal  defends  it 
from  the  contaft  of  air,  which  is  abfolutely  neceffary  for  the 
calcination  of  metals. 

We  have  above  related  the  marks  of  a  fuccefsful  eflay.  The 
heat  may  be  known  to  be  too  great,  from  the  convexity  of  the 
furfaee  of  the  melted  metal;  from  a  too  ftrong  circulation; 
from  the  too  vivid  appearance  of  the  cupel,  fo  that  the  colours 
given  to  it  by  the  litharge  cannot  be  diftinguiflied ;  and  laftly, 
by  the  fmoke  rifing  up  to  the  roof  of  the  muffle,  or  not  being 
at  all  vifible  from  its  being  fo  ardent  and  red-hot  as  not  to  be 
dittinguilhable.  In  this  cafe,  the  heat  muff  be  diminifhed  by 
fhutting  the  door  of  an  afh-hole  :  Some  effayers,  for  this  pur¬ 
pofe,  put  round  the  cupels  fmall,  oblong,  cold  pieces  of  baked 
clay,  which  they  call  injlrumcnts . 

If,  on  the  contrary,  the  melted  metal  have  a  furfaee  not  very 
fpherical,  relatively  to  its  extent ;  if  the  cupel  appear  dark-co¬ 
loured,  and  the  fmoke  of  the  eflay  do  only  creep  upon  the  fur- 
face;  if  the  circulation  be  too  weak,  and  the  fcoria,  which  ap¬ 
pears  like  bright  drops,  have  but  a  dull  motion,  and  be  not 
loaked  into  the  cupel ;  we  may  be  affured  that  the  heat  is  too 
weak ;  much  more  may  we  be  allured  of  it  when  the  metal 
fixes ,  as  the  effayers  call  it.  In  this  cafe,  the  fire  ought  to  be 
increafed  by  opening  the  door  of  the  afh-hole,  and  by  placing 
large  burning  coals  at  the  mouth  of  the  muffle,  or  even  by  lay¬ 
ing  them  acrofs  upon  the  cupels. 

As  foon  as  the  lead  is  put  into  the  cupels,  the  fire  is  to  be 
increafed,  becaufe  they  are  then  cooled  by  the  cold  metal ;  and 
the  lead  ought  to  be  quickly  melted,  to  prevent  its  calx  from 
collecting  upon  its  furfaee  in  too  great  quantity,  before  it  be 
formed  into  litharge;  which  it  would  do,  and  be  difficultly 
fufed,  if  the  heat  were  too  weak. 

When  the  filver  is  added  to  the  lead,  the  heat  muft  be  full 
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increafed;  not  only  becaufe  the  filver  cools  the  mafs,  but  be- 
caufe  it  is  lefs  fufible  than  lead.  And  as  all  thefe  effects  ought 
to  be  produced  as  quickly  as  poflible,  more  heat  is  at  length 
given  than  ought  to  be  continued  ;  and  therefore,  when  the 
iilver  has  entered  the  lead,  the  heat  is  to  be  diminifhed  till  it 
becomes  of  a  due  intenfity  for  the  operation. 

During  the  operation,  the  heat  ought  gradually  to  be  aug¬ 
mented  to  the  end  of  it,  both  becaufe  the  metallic  mixture  be¬ 
comes  lefs  fufible  as  the  quantity  of  lead  diminifhes  ;  and  alfo 
becaufe  the  lead  is  more  difficultly  fcorifiable,  as  it  is  united 
with  a  larger  proportion  of  filver.  Hence  the  efl'ays  mutt  be 
rendered  very  hot  before  they  brighten. 

When  the  operation  is  finiffied,  the  cupels  are  left  in  the 
fame  heat  during  fome  feconds,  to  give  time  to  the  lalt  portions 
of  litharge  to  be  entirely  abforbed;  becaufe,  if  any  of  it  re¬ 
mained  under  the  buttons  of  filver,  it  would  ttick  to  them.  The 
fire  is  then  allowed  to  go  out,  and  the  cupels  to  cool  gra¬ 
dually,  till  the  buttons  have  entirely  fixed,  particularly  if  they 
be  pretty  large  ;  becaufe,  if  they  cool  too  quickly,  their  furfaces 
fix  and  contrail  before  the  internal  mafs,  which  is  thereby  fo 
ftrongly  compreffed  as  to  burlt  through  the  external  i'olid  coat 
and  form  vegetations,  or  even  to  be  entirely  detached  from 
the  reft  of  the  mafs,  and  diffipated.  This  is  called  the  ve¬ 
getation  of  the  button.  It  ought  to  be  carefully  prevented,  be¬ 
caufe  fmall  bits  of  filver  are  fometimes  thrown  out  of  the  cupel. 

Laftly,  when  the  buttons  are  thoroughly  fixed,  they  are  to  be 
difengaged  from  the  cupels  by  a  fmall  iron  utenfil  while  they 
are  yet  hot ;  otherwife  they  could  not  be  difengaged  clean  and 
free  from  part  of  the  cupels,  which  ftrongly  adhere  to  them 
when  the  heat  is  much  diminifhed.  Nothing  then  remains  to 
complete  the  eflay,  but  to  weigh  the  buttons.  The  diminution 
of  weight  which  they  have  fuftained  by  cupellation  will  fhow 
the  purity  or  value  of  the  ingot  of  filver. 

We  ought  to  obferve,  that  as  almoft  all  lead  naturally  con¬ 
tains  filver,  and  that  after  cupellation  this  filver  is  mixed  with 
the  filver  of  the  ingot  in  the  button  of  the  eflay,  before  we 
employ  any  lead  in  this  operation,  we  ought  to  know  how 
much  filver  it  contains,  that  we  may  fubtracl  this  quantity 
from  the  weight  of  the  button,  when  we  compute  the  finenefs 
of  the  filver  of  the  ingot  efiayed.  For  this  purpofe  eflayers  ge¬ 
nerally  cupel  a  certain  quantity  of  their  lead  feparately,  and 
weigh  accurately  the  button  of  filver  it  yields  :  or,  at  the  fame 
time  when  they  eflay  filver,  they  put  into  a  third  cupel,  in  the 
muffle,  a  quantity  of  lead  equal  to  that  employed  in  both  their 
efl'ays ;  and  when  the  operation  is  finiffied,  and  the  buttons  are 
to  be  weighed,  they  throw  the  fmall  button  produced  from  the 
lead  alone  into  the  fcale  which  contains  the  weights  j  and  as 
this  exactly  counterpoiles  the  fmall  portion  of  filver  which  the 
eflay  buttons  have  received  from  the  lead  employed  in  the  cu¬ 
pellation,  the  weights  will  fhow  precifely  the  quantity  of  filver 
contained  in  the  ingot,  and  thus  the  trouble  of  calculating  is 
prevented.  The  fmall  button  of  filver  procured  from  the  cu¬ 
pellation  of  lead  alone  is  called  the  ivitnefs.  But  to  prevent 
this  trouble,  eflayers  generally  employ  lead  which  contains  no 
filver,  fuch  as  that  from  Willach  in  Carinthia,  which  is  there¬ 
fore  procured  by  eflayers. 

In  the  fecond  place,  we  ftiall  obferve,  that  a  certain  quantity 
of  filver  always  pafles  into  the  cupel,  as  refiners  in  the  great 
have  long  obi'erved,  and  which  happens  alfo  in  aflaying  fmall 
quantities.  The  quantity  of  filver  thus  abforbed,  varies  ac¬ 
cording  to  the  quantity  of  the  lead  employed,  and  the  matter 
and  form  of  the  cupels;  all  which  objects  will  undoubtedly  be 
determined  by  the  above-mentioned  ehemifts. 

The  cupellation  which  we  have  now  deferibed  is  exaitly  the 
fame  for  efl’ays  by  which  the  produce  of  a  filver  ore,  or  of  an 
ore  of  another  metal  containing  filver,  is  determined.  But  as 
thefe  ores  contain  frequently  gold,  and  fometimes  in  confidcr- 
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able  quantity,  when  thefe  efl'ays  are  made,  the  buttons  of  filver 
obtained  by  the  eflays  ought  to  be  fubjeited  to  the  operation 
called  parting.  See  Silver,  Refining,  tsV. 

M.  Tiilet  has  publiffled  a  memoir,  fflowing  that  efl'ays  of 
filver  made  in  the  common  method  are  uncertain  and  not  to- 
be  depended  upon;  and  that  this  uncertainty  proceeds  from  the 
different  quantities  of  Iilver  abforbed  by  the  cupel  in  different 
efl'ays,  according  as  the  heat  and  other  circumftanees  happened 
to  vary.  He  therefore  propofes,  in  order  to  render  efl’ays 
accurate,  to  extract  from  the  cupel  the  quantity  of  filver  it  has 
abforbed  during  the  operation,  and  to  add  this  particle  of  filver 
to  the  button,  as  thefe  two  contain  the  whole  quantity  of  filver 
in  the  matter  efiayed. 

The  variations  in  the  different  refults  of  different  eflayers,  or 
of  the  fame  eflayers,  at  different  times,  upon  the  fame  mafs 
of  filver,  are  fufficient  proofs  of  the  uncertainty  mentioned  by 
M.  Tiilet.  Thefe  variations  are  occafioned,  according  to  that 
author,  principally  from  the  following  caufes:  t.  From  the  in¬ 
accuracy  of  the  balances  and  weights  employed.  2.  From  the. 
faulty  fufion  of  the  mafs  to  be  elfiayed;  by  which  means  the 
contained  alloy  may  be  unequally  diffufed.  3.  From  the  im¬ 
purity  of  the  lead,  el'pecially  from  its  containing  filver,  which 
is  not  always  equally  diffufed  through  its  mafs.  4.  From  the 
different  proportions  of  lead  ufed  by  different  eflayers.  5.  From 
the  difference  of  the  intenfity  of  heat:  for  if  the  heat  be  not 
fufficiently  intenfe,  the  filver  will  ftill  contain  a  portion  of  alloy; 
and  if  the  heat  be  too  intenfe,  too  much  of  the  filver  will  be 
imbibed  by  the  cupel.  6.  From  the  want  of  care  in  picking 
the  fmall  particles  of  filver,  which  frequently  adhere  to  the  fides 
of  the  cupel  feparately,  from  the  principal  button.  7.  From 
the  fpurting  which  fometimes  happens  unobfcrved  by  the  ef- 
fayer ;  and  which  may  further  falfify  the  efl'ays  of  other  pieces 
included  under  the  fame  muffle,  by  the  falling  of  the  particles 
thrown  out  of  one  cupel  into  others  adjacent.  But,  with  all 
the  attentions  to  avoid  thefe  caufes  of  error,  the  author  obtain¬ 
ed  different  refults  from  different  efl'ays  of  the  fame  mafs  of  fil¬ 
ver.  Nor  could  he,  by  any  method,  make  his  different  efl'ays 
confident  with  each  other,  but  by  adding  to  each  button  the 
particle  extrafted  from  the  cupel ;  and  this  method  he  found 
by  accurate  experiments  to  be  perfectly  exaih. 

M.  Tiilet  obferved,  that  the  quantity  of  lead  dire  fled  in  the 
regulations  eftabliflied  in  confequence  of  the.  report  made  by 
Mefl'rs  Macquer,  Hellot,  and  Tiilet,  is  not  fufficieut  to  purify 
the  filver  perfectly  from  its  alloy.  He  neverthelefs  approves  of 
the  faid  regulation ;  and  confiders  the  weight  of  the  alloy  re¬ 
tained  by  the  button,  as  fome  compenfation  for  the  weight  of 
the  filver  abforbed  by  the  cupel.  And  as  it  is  a  conftant  fafl, 
that  the  more  lead  is  ufed,  the  greater  is  the  lofs  by  the  ab- 
forption  of  the  cupel ;  he  remarks,  that  a  regulation,  direfling 
a  larger  proportion  of  lead  for  France  than  is  ufed  in  other 
countries,  would  be  difadvantageous  to  that  kingdom ;  as  there¬ 
by  the  filver  of  the  lame  denomination  would  be  required  to 
be  finer  in  that  than  in  other  countries,  where  a  lefs  propor¬ 
tion  of  lead  was  employed.  He  obl'erves,  that  the  above-men¬ 
tioned  rule,  “  that  the  more  lead  is  ufed,  the  greater  is  the  lofe 
by  the  abl'orption  of  the  cupel,”  does  not  extend  to  quantities  of 
lead  much  above  double  the  ufual  quantities.  Thus  32  parts  of 
lead  to  one  of  filver,  will  not  occafion  more  abforption  than  16 
parts  of  lead.  For  the  refining  fcarcely  takes  place  till  the  ex¬ 
traordinary  quantity  of  lead  be  gone,  and  the  filver  is  only  or 
chiefly  carried  into  the  cupel  along  with  the  copper.  According¬ 
ly,  he  found,  that  he  could  render  the  filver  finer  by  ufing  four 
parts  of  lead  at  firft,  and  afterwards  adding  two  more  parts  when 
the  iril'es  began  to  appear,  than  by  employing  all  the  fix  parts  of 
the  lead  at  once.  By  this  method  of  dividing  the  quantity  of  lead, 
the  lofs  of  filver  by  abforption  was  greater.  M.  Tiilet  did  not 
find,  that,  by  employing  bifmuth  alone,  or  mixed  with  lead,  his 
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effays  were  more  certain  than  when  lead  alone  was  ufed.  He 
obferved,  however,  that  the  addition  of  bifmuth  made  the  filver 
purer,  but  occafioned  a  greater  abforption  by  the  cupel, 

2.  Ejffay  of  the  Value  of  Gold.  The  fictitious  weights  ufed 
to  determine  the  purity  of  gold,  and  to  effay  this  metal,  are 
different  from  thofe  of  filver.  See  the  preceding  remarks.  A 
mafs  of  gold  perfectly  pure,  or  which  contains  no  alloy,  is 
ideally  divided  into  24  parts,  called  carats-,  this  pure  gold  is 
therefore  called  gold  of  24  carats.  If  the  mafs  or  ingot  con¬ 
tains  J^th  part  of-its  weight  of  alloy,  the  gold  is  then  of  23 
carats  5  and  if  it  contains  ^ths  or  T\-th  of  alloy,  it  is  gold  of 
22  carats,  &c.  Hence  we  lee,  that  the  carat  of  gold  is  only  a 
relative  and  proportional  weight,  fo  that  the  real  weight  of  the 
carat  varies  according  to  the  total  weight  of  the  mafs  of  gold  to 
be  examined.  If  this  mals  of  gold  weighs  a  mark,  the  real 
weight  of  the  carat  will  be  ^th  of  eight  ounces,  which  is  equal 
to  a  mark.  If  the  mafs  weigh  an  ounce,  the  carat  will  be  ^th 
part  of  an  ounce,  or  24  grains.  If  it  is  only  a  penny-weight 
or  24  grains,  the  real  weight  of  a  carat  will  be  one  grain ;  and 

fo  on.  . 

For  greater  accuracy,  the  carat  of  gold  is  divided  into  32 
parts,  which  are  relative  and  proportional  weights,  as  the  carat 
itfelf  is.  Thus  —d  of  a  carat  of  gold  is  TVd  of  T’Tth,  or  the 
7|._-th  of  any  mafs  of  gold:  and  the  gold  which  contains  an 
alloy  equal  to  the  y^th  part  of  the  whole  mafs  is  called  gold 
of  23  carats,  and  -|4 ;  gold  which  contains  T|-fths  alloy  is 
gold  of  23  carats  and  ;  and  fo  on . 

The  real  weight  now  generally  ufed  in  the  operation  for  de¬ 
termining  the  purity  of  gold  is  fix  grains.  This  weight  then 
reprefents  24  carats.  The  half  of  this  weight,  or  three  real 
grains,  reprefents  12  carats.  According  to  this  progreifion,  we 
fhall  find  that  |th  of  a  real  grain  reprefents  one  carat,  and 
the  r4:?th  part  of  a  grain  reprefents  the  yzd  of  a  carat,  or 
the  y|\th  part  of  a  mafs  of  gold  to  be  e (fayed .  As  thefe 
weights  are  exceedingly  fmall,  fome  effayers  employ  a  weight 
of  1 2  grains,  which  muft  be  very  convenient. 

When  a  mafs  or  ingot  of  gold  is  to  be  effayed,  fix  grains 
are  to  be  cut  off,  and  exaftly  weighed:  alfo  18  grains  of  fine 
filver  are  to  be  weighed.  Thefe  two  metals  are  to  be  cupelled 
together  with  about  ten  times  as  much  lead  as  the  weight  of 
the  gold.  This  cupellation  is  conduced  precifely  like  that  of 
the  effay  to  determine  the  purity  of  the  filver,  excepting  that 
the  heat  muft  be  raifed  a  little  more  towards  the  end  of  the 
operation  when  the  effay  is  going  to  brighten.  Then  the  gold 
is  freed  from  all  alloy  but  filver.  If  the  quantity  of  copper  or 
other  alloy  deftruftible  by  cupellation  be  required  to  be  known, 
the  remaining  button  is  accurately  weighed.  The  diminution 
of  weight  from  the  fum  of  the  weights  of  the  gold  and  of  the 
filver  determines  the  quantity  of  this  alloy. 

The  button  containing  gold  and  filver  is  then  to  be  flatten¬ 
ed  upon  a  polilhed  piece  of  fteel,  and  care  muft  be  taken  to 
anneal  it  from  time  to  time,  to  prevent  its  fplitting  and  crack¬ 
ing  By  this  method  it  is  reduced  to  a  thin  plate,  which  is  to 
he& rolled  up,  in  order  to  be  parted  by  aquafortis:  See  Part¬ 
ing.  The  diminution  found  after  the  parting  from  the  origi¬ 
nal  weight  of  the  gold  effayed,  (hows  the  whole  quantity  of 
alloy  contained  in  that  gold. 

The  effay  for  determining  the  purity  of  gold  is  then  made 
by  two  operations:  the  firft,  which  is  cupellation,  deprives  it  of 
all  its  imperfeft  metals  5  and  the  fecond,  which  is  parting,  fe- 
parates  all  the  filver  from  it.  By  antimony  alfo  gold  may  be 
purified,  which  is  a  kind  of  dry  parting.  By  this  (ingle  opera¬ 
tion,  all  the  imperfedt  metals,  and  filver  with  which  gold  is  al¬ 
layed,  are  feparated.  See  Purification,  Gold,  Silver,  Re¬ 
fining,  &c. 

Essay -Hatch,  is  the  miners’  term  for  a  little  trench  or  hole, 
•which  they  dig  to  fearch  for  (hoad  or  ore. 


ESSEDARH,  a  fort  of  gladiators,  mentioned  by  Seneca, 
Suetonius,  and  Tully,  who  on  fome  occafions  engaged  one  an¬ 
other  out  of  chariots  called  ejfeda.  The  effedum  was  a  fort  of 
heavy  chariot  from  which  the  Gauls  and  Britons  engaged  the 
Romans.  See  Gladiator. 

ESSENCE,  in  metaphyfics,  that  which  conftitutes  the  parti¬ 
cular  nature  of  each  genus  or  kind,  and  diftinguifties  it  from 
all  others  :  being  nothing  but  that  abftradt  idea  to  which  this 
name  is  affixed,  fo  that  every  thing  contained  in  it  is  effential  to 
that  particular  kind.  This  Mr.  Locke  calls  the  nominal  effence; 
in  contradiftindlion  to  the  real  effence,  or  conllitution  of  fub- 
llances  on  which  this  nominal  effence  depends.  Thus  the  no¬ 
minal  effence  of  gold  is  that  complex  idea  the  word  gold  Hands 
for ;  let  it  be,  for  inftance,'  a  body,  yellow,  weighty,  malleable, 
fufible,  and  fixed :  but  its  real  effence  is  the  conftitution  of  its 
infenfible  parts,  on  which  thefe  qualities  and  all  its  other  pro¬ 
perties  depend,  which  is  wholly  unknown  to  us. 

ESSENES,  or  Essknians,  in  Jewilh  antiquity,  one  of  the 
three  ancient  ferits  among  that  people.  They  allowed  a  future 
date,  but  denied  a  refurre&ion  from  the  dead.  Their  way  of 
life  was  very  lingular :  they  did  not  marry  j  but  adopted  the 
children  of  others,  whom  they  bred  up  in  the  inftitutions  of 
their  feft  :  they  defpifed  riches,  and  had  all  things  in  common, 
and  never  changed  their  clothes  till  they  were  entirely  worn 
out.  When  initiated,  they  were  ltriftly  bound  not  to  com¬ 
municate  the  mylteries  of  their  fe£t  to  others ;  and  if  any  of 
their  members  were  found  guilty  of  enormous  crimes,  they 
were  expelled.  Pliny  tells  us,  that  they  dwelt  on  the  weft  fide 
of  the  lake  of  Afphaltites ;  and  that  they  were  a  folitary  kind 
of  men,  living  without  women  or  money,  and  feeding  upon 
the  fruit  of  the  palm-tree :  he  adds,  that  they  were  conftantly 
recruited  by  new  comers,  whom  the  furges  of  ill  fortune  had 
made  weary  of  the  world;  in  which  manner  the  feft  was  kept 
up  for  feveral  thoufands  of  years,  without  any  being  born 
among  them.  The  reafon  why  we  find  no  mention  made  of 
them  in  the  New  Teftament,  may  be  their  reclufe  and  retired 
way  of  life,  not  lefs  than  their  great  fimplicity  and  honefty, 
whereby  they  lay  open  to  no  cenfure  or  reproof. 

ESSENTIAL,  fomething  neceffarily  belonging  to  a  thing, 
from  which  it  cannot  be  conceived  diftinft :  thus  the  primary 
qualities  of  bodies,  as  extenfion,  figure,  number,  & c.  are  effen¬ 
tial  or  infeparable  from  them  in  all  their  changes  and  alterations. 

Essential  Oils  are  fuch  as  are  really  contained  in  a  plant, 
and  are  drawn  from  it  by  diftillation  in  an  alembic  with  water : 
they  are  thus  called,  in  eontradiftin<!ftion  to  empyreumatic  oils, 
which  are  raifed  by  a  naked  fire  without  water. 

ESSEX,  a  county  of  England,  bounded  on  the  N.  by  part 
of  Cambridgelhire,  and  by  the  river  Stour,  which  feparates  it 
from  Suffolk ;  on  the  E.  by  the  German  Ocean ;  on  the  S.  by 
the  Thames,  which  divides  it  from  Kent ;  and  on  the  W.  by 
Herts  and  Middlefex,  being  divided  from  the  former,  in  one 
part  by  the  Stort,  and  then  by  the  Lea,  which  feparates  it  like- 
wife  from  Middlefex,  It  is  54  miles  long  from  E.  to  W.  and 
48  broad  from  N.  to  S.  It  is  in  the  diocefe  of  London  ;  con¬ 
tains  18  hundreds,  24  market-towns,  and  415  parifhes  ;  and 
fends  eight  members  to  parliament.  It  is  not  diftinguifhed  by 
any  confiderable  hills  :  it  poffeffes,  however,  a  variety  of  foil 
and  face  of  country.  Its  S.  W.  part  is  occupied  principally  by 
the  two  forefts  of  Epping  and  Hainault ;  and  is  noted  for  its 
butter,  which  is  fold  at  a  high  price  in  London,  under  the  name 
of  Epping-butter.  The  N.  W.  part,  from  Saffron -Walden  to 
Cambridge,  is  famous  for  the  growth  of  faffron,  which  is  almoft 
peculiar  to  this  diftrict.  The  middle  part  is  a  fine  corn  coun¬ 
try,  varied  with  gentle  inequalities  of  furface,  and  fprinkled 
with  woods.  What  are  called  the  Hundreds  of  EJfex  (though 
including  only  the  hundreds  of  Barftable,  Rochford,  and  Den- 
gy)  bordering  on  the  Thames  and  the  fea,  confift  chiefly  of 
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marffiy  grounds,  which  afford  excellent  pa  flu  rage,  yet  are  deem¬ 
ed  unwholefome  and  agueifh  to  a  proverb;  but  more  inland,  they 
are  dry,  elevated,  and  healthy;  and  even  the  worft  parts  of  them 
are  rendered  healthier  than  formerly,  by  clearing  the  woods, 
draining  the  ftagnant  waters,  and  other  beneficial  improvements. 
Befide  vaft  quantities  of  corn  of  all  kinds,  abundance  of  calves 
are  Cent  to  the  London  market;  alfo  wild  fowls,  and  the  oylters 
fo  well  known  under  the  name  of  Colchefter  oyfters.  The 
towns  of  Colchefter,  Halltead,  Coggelhal,  Braintree,  Booking, 
and  Dunmow,  have  been  long  diftinguifhed  for  the  manufac¬ 
ture  of  baize,  which,  however,  is  far  from  being  fo  flouriflung 
as  formerly.  The  rivers  of  Ellex,  befide  the  boundary  ones  al¬ 
ready  mentioned,  are  the  Chelmer,  Blackwater,  Coin,  Crouch, 
and  Roding.  Chelmsford  is  the  county  town. 

ESTATE,  in  law,  fignifies  the  title  or  intereft  that  a  perfon 
has  in  lands,  tenements,  or  other  effects;  comprehending  the 
whole  in  which  a  perfon  hath  any  property,  and  will  pafs  the 
fame.  Eftates  are  either  real  e>r  perl'onal;  otherwife  diftin- 
guifhed  into  freeholds,  which  defcend  to  heirs;  or  chattels, 
that  go  to  executors  or  adminiftrators.  A  fee-fimple  is  the 
ampleft  eftate  our  law  admits  of.  See  Fee.  Eftates  are  ob¬ 
tained  feveral  ways ;  as,  by  defcent  from  a  father  to  a  fon ;  by 
conveyance  or  grant  from  one  perfon  to  another ;  by  gift  or 
purchafe;  or  by  deed  or  will.  See  Descent,  Succession, 
Tenure,  &c. 

Estates,  in  a  political  fenfe,  is  ufed  either  to  denote  the  do¬ 
minions  of  fome  prince,  or  the  general  claffes  into  which  the 
people  are  divided.  In  Britain,  the  eftates  are  the  king,  lords, 
and  commons ;  or  rather  the  lords  and  commons,  who  meet  the 
king  in  parliament,  for  reforming  abulcs,  and  enabling  good 
and  wholefome  laws. 

ESTHER,  a  canonical  book  of  the  Old  Teftament ;  con¬ 
taining  the  hiftory  of  a  Jewifti  virgin,  dwelling  with  her  uncle 
.Mordecai  at  Shulhan,  in  the  reign  of  Ahafuerus,  one  of  the 
kings  of  Perfia.  The  great  beauty  of  this  maid  railed  her  to 
the  throne  of  Perfia ;  whereby  file  had  an  opportunity  to  fave 
her  countrymen,  whofe  deftruftion  was  plotted  by  Haman,  a 
favourite  of  that  prince.  The  learned  are  not  agreed  who  this 
Ahafuerus  was. 

ESTHONIA,  or  Revel,  one  of  the  41  governments  into 
which  the  Ruffian  empire  has  been  lately  divided.  It  lies  on 
the  E.  of  the  Baltic,  and  is  bounded  on  the  N.  by  the  gulf  of 
Finland,  on  the  E.  by  Ingria,  and  on  the  S.  by  Livonia. 
After  having  been  long  an  objeft  of  bloody  contention  between 
the  Ruffians,  the  Poles,  and  the  Swedes,  it  was  confirmed  to  the 
latter  by  the  peace  of  Oliva  in  1660;  but  it  was  fubdued  by 
Peter  the  Great  in  and  finally  ceded  to  Ruffia  in  1721. 

ESTOILE'E,  or  Cross  Estoille'e,  in  heraldry,  a  liar  with 
only  four  long  rays  in  form  of  a  crofs ;  and,  accordingly,  broad 
in  the  centre,  and  terminating  in  ffiarp  points. 

ESTOPPEL,  formed  of  the  French  cjlouper,  oppilarc,  objli- 
pare,  “  to  flop  or  block  up,”  in  law,  an  impediment  or  bar  of 
aftion,  arifing  from  a  man’s  own  aft  or  deed ;  againft  which  a 
man  is  forbidden,  by  law,  to  fpeak,  though  it  be  to  fay  the  truth. 

ESTOVERS,  in  law,  is  ufed,  by  Brafton,  for  that  l'uftenance 
which  a  man,  committed  for  felony,  is  to  have  out  of  his  lands 
or  goods  for  himfelf  and  his  family  during  impril'onment.  In 
ftat.  6  Edw.  I.  it  is  ufed  for  an  allowance  in  meat  or  clothes. 
In  fome  manors,  the  tenants  have  common  of  Ejiovers ;  that  is, 
neceffary  botes  or  allowances  out  of  the  lord’s  wood  :  in  which 
laft  fenfe,  eftovers  comprehends  houfe-bote,  hay-bote,  and  plow- 
bote  ;  fo  that  if  a  man  have  in  his  grant  thete  general  words, 
de  rationabUi  ef over  10  in  bofcis,  &c.  he  may  thereby  claim  all 
three.  Eftovers  is  alfo  ufed  for  alimony,  which  if  the  hufband 
refufes  to  pay,  there  is,  befides  the  ordinary  procefs  of  excom¬ 
munication,  a  writ  at  common  law,  de  efloveyiis  babendis,  in 
order  to  recover  it. 


ESTRAY,  or  Stray,  fignifies  any  tame  beaft,  as  fheep, 
oxen,  fwine,  and  horfes,  or  fwans,  found  within  a  lordfhip,  and 
not  owned  by  any  man  ;  in  which  cafe  being  cried,  according 
to  law,  in  the  church,  and  two  market  towns  adjoining,  if  it  be 
not  claimed  by  the  owner  within  a  year  and  a  day,  it  becomes 
the  lord’s  of  the  foil  where  found.  If  the  owner  claims  it 
within  the  year  and  day,  he  muft  pay  the  charges  of  finding, 
keeping,  and  proclaiming ;  and  he  alfo  may  feize  it,  without 
telling  the  marks  or  proving  his  property,  which  may  be  done 
at  the  trial  if  contefted.  If  the  bealt  ftray  within  the  year  to 
another  lordfhip,  the  firft  lord  cannot  retake  it.  An  eftray  muft 
be  fed  and  kept,  uninjured,  and  without  labour,  till  it  fs  re¬ 
claimed  or  the  limited  time  expires. 

ESTREAT,  Extractum,  in  law,  is  ufed  for  the  true  copy 
or  duplicate  of  fome  original  writing,  efpecially  of  amerce¬ 
ments  or  penalties  fet  down  in  the  rolls  of  a  court,  to  be  levied 
by  the  bailiff  or  other  officer,  on  every  offender. 

ESTREMADURA,  a  province  of  Spain,  about  17^  miles 
in  length,  and  100  in  breadth,  bounded  on  the  N.  by  Leon  and 
Old  Caftile,  on  the  E.  by  New  Caftile,  on  the  S.  by  Andalufia, 
and  on  the  W.  by  Portugal.  It  abounds  with  corn,  wine,  and 
fruits ;  but  the  air  is  bad  for  foreigners,  on  account  of  the  ex- 
ceffive  heat.  It  now  makes  a  part  of  New  Caftile. 

ETCHING,  a  method  of  engraving  on  copper,  in  which 
the  lines  or  ftrokes,  inftead  of-  being  cut  with  a  tool  or  graver, 
are  eaten  in  with  aquafortis.  See  Engraving.  Etching, 
though  not  very  modern,  is  a  later  invention  than  engraving 
with  the  tool;  of  which  it  was  at  firft  only  an  imitation,  that 
was  praftifed  by  painters  and  other  artifts,  who  could  much 
fooner  form  their  hands  to,  and  attain  a  faculty  of,  working 
in  this  way,  than  with  the  graver.  But  being  then  neverthe- 
lefs  confidered  as  a  counterfeit  kind  of  engraving,  and  there¬ 
fore  inferior  to  the  other,  it  was  cultivated  in  a  very  confined 
manner;  the  clofenefs  of  the  relemblance  of  the  work  to  that 
performed  by  the  tool,  being  made  the  teft  of  its  merit,  and 
confequently  the  principal  objeft  or  aim  of  thofe  who  purfued 
it.  This  fervile  confinement  of  the  art  of  etching  to  the  imi¬ 
tation  of  the  original  kind  of  engraving,  was  a  great  caufe  of 
retarding  its  advancement  towards  perfection,  as  many  of  the 
moft  able  mailers  cramped  their  talents  with  the  obfervance  of 
it :  which  may  be  feen  in  the  inftances  of  Sadelers,  Swaneberg, 
Villamena,  and  particularly  Le  Bolfe ;  who,  in  his  treatife  on 
engraving,  has  laid  down  as  a  principle,  that  the  perfeftion  of 
this  kind  confifts  in  the  dole  fimilitude  of  the  work  with  that 
done  by  the  tool.  This  abfurd  prepolfeffion  has  been  fince 
worn  out :  and  the  method  of  working  with  aquafortis  has 
been  fo  far  improved,  that  inftead  of  being  now  deemed  a  fpu- 
rious  kind  of  engraving,  it  evidently  appears  the  foundation 
of  an  excellence  in  many  modern  works,  that  could  never  have 
been  produced  without  it :  fince,  though  the  neatnefs  and  uni¬ 
formity  of  the  hatches,  which  attend  the  ufe  of  the  tool,  is 
more  advantageous  with  refpeft  to  portraits;  yet  the  liberty 
and  facility  of  the  other  manner  give  a  much  greater  oppor¬ 
tunity  to  exercife  the  force  of  genius  and  fancy  in  hiftory- 
engraving;  where  the  eft'eft  of  the  whole,  and  not  the  minute 
exaftnefs  in  finifhing  all  the  parts,  conftitutes  the  principal 
value. 

There  are  two  methods  praftifed  of  engraving  in  this  way  ; 
the  one  with  a  hard  varnilh  or  ground,  the  other  with  a  foft. 
The  firft  was  formerly  much  ufed,  being  better  accommodated 
to  the  intention  of  imitating  the  engraving  with  the  tool  ;  as  the 
firmnefs  of  the  body  of  the  varnilh  gave  more  opportunity  of  re¬ 
touching  the  lines,  or  enlarging  them  with  the  oval-pointed 
needles,  called  by  the  French  ecboppes,  as  was  praftifed  by  Le 
Bofle  and  others  for  that  purpofe.  The  latter  has  now  almoft 
wholly  l'uperfeded  the  ufe  of  the  other,  by  the  free  manner  of 
working  it  admits  of ;  which  affords  a  power  of  expreffion  in- 
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compatible  with  the  greater  inflexibility  of  the  hard  varniftj, 
that  coniines  the  lines  and  hatches  to  fuch  a  regularity  and  fame- 
riefs,  as  gives  a  ftiff'nefs  of  manner  and  coldnefs  of  effect  to  the 
work. 

The  mixture  of  the  ufe  of  the  tool  and  aquafortis,  which  are 
now  both  employed  in  many  cafes,  has,  however,  given  that 
perfection  to  engraving  which  it  pofieffes  at  prefent.  The  truth 
and  ipirit  of  the  outline  that  the  method  of  working  with  aqua¬ 
fortis  affords,  and  the  variety  of  tirades  which  the  different  kinds 
of  black  produce  in  this  way,  as  well  aS  other  means  of  expref¬ 
ling  the  peculiar  appearance  and  character  of  particular  fuh- 
jeCts,  furnifh  what  was  defective  in  the  foie  ufe  of  the  tool  ; 
while,  on  the  other  hand,  the  exaCtnets  and  regularity  of  the 
lines,  which  are  required  for  finifhing  many  kinds  of  defigns.  are 
fupplied  by  the  graver;  and  by  a  judicious  application  of  both, 
that  complete  finifhing  is  obtained,  which  either  of  them  alone 
jnuft  necelTarily  want. 

The  manner  by  which  this  art  is  performed,  is  the  covering 
the  furface  of  the  plate  with  a  proper  varnifh  or  ground,  as  it  is 
called,'  which  is  capable  of  refilling  aquafortis  ;  and  then  fcoring 
or  fcratching  away,  by  inllruments  relembling  needles,  the  parts 
of  this  varnifh  or  ground,  in  the  places  where  the  ltrokes  or 
hatches  of  the  engraving  are  intended  to  be  :  then,  the  plate 
being  covered  with  aquafortis,  the  parts  that  are  laid  naked  and 
expoled  by  removing  the  ground  or  varnifh,  are  corroded  or  eaten 
away  by  it ;  while  the  reft,  being  fecured  and  defended,  remain 
untouched. 

There  are  two  methods  of  etching,  as  hath  been  already  ob- 
fervad ;  the  difference  of  which  from  each  other  confifts,  as  well 
in  the  difference  of  the  varnifh  or  ground,  as  in  that  of  the 
aquafortis,  adapted  to  each  kind  ;  but  the  general  methods  of 
performing  them  are  alike  in  both.  Thefe  varnifhes  or  grounds 
are  diftinguifhed  by  the  names  of  bard  and  foft  :  for  in  their 
confi (fence,  or  the  refiftance  they  give  to  the  needles,  lies  their 
elfential  variation  from  each  other.  The  hard  varnifh,  it  is 
with  good  reafon  conjeClured,  was  not  the  firft  in  ufe,  but  foon 
took  place  of  the  other  ;  and  was,  for  fome  time,  the  mod  re¬ 
ceived  in  praftice,  on  account  of  its  admitting  the  work  to  be 
made  more  like  that  of  the  graver:  the  foft  has,  however, 
fince,  in  its  turn,  prevailed  to  the  exclufion  of  it  in  fome 
degree,  except  in  the  cafe  of  particular  fubjeCts  ;  but  not 
fo  entirely  as  to  take  away  the  expedience  of  fhowing  How  it 
is  performed.  The  manner  of  etching  with  the  foft  varnifh 
is  now,  however,  one  of  the  moft  important  objefts  of  the 
art  of  engraving  ;  and  it  is  at  prefent  in  univerfal  ufe,  fome- 
times  alone,  but  more  frequently  intermixed  with  the  work 
of  the  tool,  and  in  fome  cafes  with  great  advantage,  even 
where  the  whole  is  intended  to  pafs  for  being  performed  by  the 
graver. 

Preparation  of  the  foft  Varnijh.  “  Take  of  white  wax  and 
afphaltum,  each  two  ounces  ;  of  black  pitch  and  Burgundy 
pitch,  each  half  an  ounce.  Melt  the  wax  and  pitch  in  a  new 
earthen-ware  glazed  pot ;  and  add  to  them,  by  degrees,  the 
afphaltum  finely  powdered.  Let  the  whole  boil  till  fuch  time 
as  that,  taking  a  drop  upon  a  plate,  it  will  break  when  it  is  cold, 
on  bending  it  double  two  or  three  times  betwixt  the  fingers. 
The  varnifh  being  then  enough  boiled,  muft  be  taken  off  the 
fire  ;  and  letting  it  cool  a  little,  fnuft  be  poured  into  warm 
water,  that  it  may  work  the  more  eafily  with  the  hands,  fo  as 
to  be  formed  into  balls ;  which  muft  be  rolled  up,  and  put  into 
a  piece  of  taffety  for  ufe.”  It  muft  be  obferved,  firft,  that  the 
fire  be  not  too  violent,  for  fear  of  burning  the  ingredients  ;  a 
flight  fimmering  will  be  fufficient  :  lecondly,  that  while  the 
afphaltum  is  putting  in,  and  even  after  it  is  mixed  with  them, 
the  ingredients  fhould  be  ftirred  continually  with  the  fpatula  : 
and  thirdly,  that  the  water,  into  which  this  compofition  is 
thrown,  fhould  be  nearly  of  the  fame  degree  of  warmth  with  it. 


to  prevent  a  kind  of  cracking  that  happens  when  the  water  is 
too  cold.  The  varnifh  ought  always  to  be  harder  in  fum- 
mer  than  in  winter ;  and  it  will  become  fo  if  it  be  fullered 
to  boil  longer,  or  if  a  greater  proportion  of  the  afphaltum 
or  brown  refin  be  ufed.  The  experiment  above-mentioned, 
of  the  drop  luffered  to  cool,  will  determine  the  degree  of 
hardnefs  or  foftnefs  that  may  be  fuitable  to  the  feafon  when  it 
is  ufed. 

Preparation  of  the  hard  Varnifj  ufed  ly  Callot,  commonly 
called  the  Florence  Varnijh.  Take  four  ounces  of  fat  oil  verv 
clear,  and  made  of  good  linfeed  oil,  like  that  ufed  by  painters  : 
heat  it  in  a  clean  pot  of  glazed  earthen-ware,  and  afterwards 
put  to  it  four  ounces  of  mallich  well  powdered  ;  and  llir  the 
mixture  brifkly  till  the  whole  be  well  melted  ;  then  pafs  the 
whole  mafs  through  apiece  of  fine  linen  into  a  glafs  bottle  with 
a  long  neck,  that  can  be  flopped  very  fecurely  ;  and  keep  it  for 
the  ufe  that  will  be  explained  below. 

Method  of  applying  the  foft  Varnijh  to  the  Plate ,  and  of  black - 
ening  it.  The  plate  being  well  polifhed  and  burnifhed,  as  alfo 
cleaafed  from  all  greafmels  by  chalk  or  Spanllh  white,  fix  % 
hand-vice  on  the  edge  of  the  plate  where  no  work  is  intended  to 
be,  to  ferve  as  a  handle  for  managing  it  when  warm  :  then  put 
it  upon  a  chafing-difh,  in  which  there  is  a  moderate  fire  ;  ob- 
ferving  to  hold  it  fo  that  it  may  not  burn  :  keep  the  plate  over 
the  fire  till  it  be  fo  hot  that  the  varnifh  being  brought  into  con- 
ta£l  with  it  may  melt :  then  cover  the  whole  plate  equally  with 
a  thin  coat  of  the  varnifh  ;  and  while  the  plate  is  warm,  and 
the  varnifh  upon  it  in  a  fluid  ftate,  beat  every  part  of  the  varnilh 
gently  with  a  fimall  ball  or  dauber  made  of  cotton  tied  up  in  taf¬ 
fety  ;  which  operation  ffnooths  and  diilributes  the  varnifh  equally 
over  the  plate. 

When  the  plate  is  thus  uniformly  and  thinly  covered  with 
the  varnifh,  it  muft  be  blackened  by  a  piece  of  flambeau,  or  of 
a  large  candle  which  affords  a  copious  fmoke  ;  fometimes  two, 
or  even  four,  fuch  candles  are  ufed  together  for  the  fake  of  dil'- 
patch,  that  the  varnifh  may  not  grow  cold  :  which  if  it  does, 
during  the  operation,  the  plate  muft  then  be  heated  again,  that 
it  may  be  in  a  melted  ftate  when  that  operation  is  performed  : 
but  great  care  muft  be  taken  not  to  burn  it ;  which,  when  it 
happens,  may  be  eafily  perceived  by  the  varnifh  appearing  coaly, 
and  lofing  its  glofs.  The  following  expedient  is  made  ufe  of 
for  the  more  commodioufly  blackening  the  varnifh,  being  par¬ 
ticularly  neceffary  Where  the  plates  are  large  :  Fix  a  ftrong  hook 
in  the  roof  of  the  room,  through  which  pafs  four  pieces  of  cord 
of  equal  length,  at  the  end  of  which  are  fixed  four  iron  rings  of 
about  four  inches  diameter,  for  lupporting  the  corners  of  the 
plate.  The  plate  being  thus  fufpended  in  the  air,  with  the  var- 
nifhed  fide  downwards,  may  be  blackened  with  greater  conve¬ 
nience  :  but  this  is  not,  however,  abfolutely  requifite,  except  in 
the  cafe  of  large  plates  that  could  not,  without  difficulty,  be 
held  up,  unlefs  this  or  fome  other  fuch  contrivance  were  made 
ufe  of. 

It  is  proper  to  be  very  cautious  in  keeping  the  flambeau  or 
candle  at  a  due  diftance  from  the  plate,  left  the  wick  touch  the 
varnifh,  which  would  both  fully  arid  mark  it.  If  it  appear 
that  the  fmoke  has  not  penetrated  the  varnifh,  the  plate 
muft  be  again  placed  for  fome  little  time  over  the  chafing-dilh  ; 
and  it  will  be  found,  that,  in  proportion  as  the  plate  grows  hot, 
the  varnifh  will  melt  and  incorporate  with  the  black  which  lay 
above  it,  in  fuch  a  manner  that  the  whole  will  be  equally  per¬ 
vaded  by  it. 

Above  all  things,  the  .greateft  caution  lliould  be  ufed  in  this 
operation,  to  keep  all  the  time  a  moderate  fire  ;  and  to  move 
frequently  the  plate,  and  change  the  place  of  all  the  parts  of 
it,  that  the  varnifh  may  be  alike  melted  every  where,  and 
kept  from  burning.  Care  muft  alfo  be  taken,  that  during  this 
time,  and  even  till  the  varnifh  be  entirely  cold,  no  filth. 
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■fparks,  or  duft,  fly  on  it-;  for  they  would  then  flick  fait,  and 
fpoil  the  work. 

Method  of  applying  the  lard  Varri'Jb.  This  is  preeifely  the 
fame  as  for  the  fofl  ;  being  fpread  equally  over  the  warm  plate 
with  the  tatfety-’oall,  and  linoked  in  the  fame  manner  :  only  after 
it  is  linoked,  it  muit  be  baked,  or  dried  over  a  gentle  fire  of  char¬ 
coal,  till  the  i'nioke  from  the  varnilh  begins  to  dccicale  ;  taking 
care  not  to  overheat  the  plate,  which  would  both  foften  it  and 
burn  the  varnilh. 

The  plate  being  thus  prepared,  and  an  exadt  drawing  of  the 
outlines  of  the  delign  made  upon  thin  paper,  the  other  fide  of 
the  paper  muit  lie  well  rubbed  with  chalk  or  Spanilh  whitening, 
or,  which  is  better,  with  red  chalk  feraped  to  a  powder;  the 
loole  chalk  being  cleared  off  with  a  linen  rng  :  then  the  ftained 
tide  of  the  paper  is  laid  upon  the  varnilh,  fixing  the  corners  to 
the  plate  with  wax  or  wafers,  to  prevent  its  lhuffling  ;  and  with 
a-hlunted  needle  or  pointer  the  drawing  is  (lightly  traced,  and 
communicates  to  the  varnilh  an  exact  outline  of  the  deflgn  to 
be  etched. 

A  variety  of  pointers  is  neceflary  for  ibe  work.  Thole  ufed 
for  the  broad  large  flrokes  ought  to  be  very  blunt,  exceeding 
round,  and  well  poliihed  at  the  point  ;  the  foal  of  a  llioe  an- 
fwers  very  well  for  polilhlng  the  points.  The  finefl  ought  to 
be  as  fliarp  as  a  needle.  If  any  fcratches  or  falfe  flrokes  happen 
in  the  working,  they  are  to  be  flopped  up  with  a  hair-pencil 
dipped  in  Venetian  varnilh,  mixed  wilh  lamp-black,  by  which 
means  thefe  places  will  be  defended  from  the  action  of  the 
aquafortis. 

The  next  operation  is  that  of  eating  or  corroding  the  plate 
with  aquafortis  ;  in  order  to  which,  a  border  of  loft  wax  (being 
a  ■compofltion  of  bees-vvax  melted  and  tempered  with  a  little 
Venice  turpentine  and  tallow)  mult  be  fattened  round  the  plate 
about  an  inch  high,  in  the  form  of  a  little  wall  or  rampart,  to 
contain  the  aquafortis.  At  one  of  the  corners  of  this  border  a 
gutter  is  ulually  made,  which  ferves  for  pouring  commodioufly 
the  aquafortis  otF  the  plate.  The  plate  being  thus  bordered,  take 
a  due  quantity  of  the  refiner's  aquafortis  ;  mix  it  with  half  its 
quantity  of  common  water  ;  and  pour  it  gently  on,  till  it  rife 
above  a  finger’s  breadth  above  the  furface  of  the  plate  ;  when, 
if  all  things  have  been  tightly  conducted,  it  will  be  leen  that  the 
aquafortis  will  loon  exert  its  afition  in  the  hatches  which  have 
been  ltrongly  touched  ;  but  thole  more  weakly  engraved  will 
appear  at  firlt  clear,  and  of  the  colour  of  the  copper.  The 
menftruum  muft  therefore  be  fuflered  to  continue  on  the  plate 
till  its  effects  become  vifible  on  the  more  tender  parts  :  then 
the  aquafortis  fhould  be  poured  off,  the  plate  wafhed  with 
clean  water,  and  dried  before  the  fire  :  then  take  a  frnall 
pencil  dipped  into  the  Venetian  varnilh,  and  cover  with  it  the 
lighter  parts  of  the  plate.  This  being-  done,  the  aquafortis 
muit  again  be  poured  on,  and  fuflered  to  continue  a  longer 
■or  Ihortfir  time,  according  to  the  ftrength  of  the  menftruum, 
or  the  nature  of  the  engraving  ;  when  it  muft  be  again 
poured  oil  as  before,  and  the  plate  immediately  walked  with 
water. 

It  may  not  be  improper  to  obferve,  that,  when  the  aquafortis 
is  on  the  plate,  a  feather  fhould  be  ul’ed  to  cleanfc  away  the 
foulnefsof  the  verdigris  that  gathers  in  the  hatches,  when  the 
aquafortis  operates  on  them,  and  to  give  it  more  room  to  exert 
its  action  ;  for  by  moving  the  aquafbrtis  to  and  fro  on  ihe 
plate  by  the  feather,  and  brulhing  away  the  black  Inline  matter 
where  it  appears  to  be  formed,  the  hatches  will  be  dean  led, 
and  the  aquafortis  exert  its  whole  force  equally  on  every 
part. 

The  plate  l%ing  thus  fufficiently  corroded  by  the  aquafortis, 
and  well  wafhed  with  water,  it  muft  be  warmed  at  the  lire,  and 
the  border  of  wax  removed;  after  which,  it  muft  be  made  hot¬ 
ter  till  the  varnifh  melt ;  then  it  muft  be  well  wiped  with  a  li- 
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nen  cloth,  and  afterwards  rubbed  heartily  with  oil  of  olives; 
when  it  will  be  ready  to  be  retouched  and  finiflicd  by  the  gra¬ 
ver.  See  the  article  Engraving. 

ETERNITY,  an  attribute  of  God,  exprelfing  his  infinite  or 
endlefs  duration.  See  Logic  and  Metaphysics. 

Eternity,  in  mythology,  a  divinity  among  the  Romans, 
who  had  neither  temples  nor  altars.  They  represented  it  under 
the  figure  of  a  woman,  who  held  the  fun  in  one  hand  and  the 
moon  in  the  other  :  her  lymbjls  were  a  phoenix,  globe,  and 
elephant. 

ETESffE,  or  Etesian  winds,  are  Rich  as  blow  at  ftated 
times  of  the  year,  -from  what  part  lbevcr  of  the  rmnpafis  thev 
come.  They  are  fo  called  from  the  Greek  word  tin.-,  “  year,” 
being  yearly  or  anniverfary  winds,  fuch  as  our  leamen  call 
monfoons  and  trade-winds,  which  in  fome  parts  of  the  world 
continue  conftantly  blowing  for  certain  ftated  feafons  of  the 
year.  Thus,  the  north  winds,  which,  during  the  dog-days, 
conftunt.ly  blow  upon  the  coafls  of  Egypt,  and  hinder  all  fir i p 3 
from  failing  out  of  Alexandria  for  that  leafon,  are  called  etej-,ar 
in  C  Aar’s  Commentaries.  In  other  authors,  the  welt  and  eaft: 
winds  are  called  ctejia,  when  they  continue  blowing  for  certain 
feafons  of  the  year.  Cellarhis  endeavours  to  prove  that  thole 
winds  are  properly  etefian  which  blow  from  that  part  of  the 
horizon  which  is  between  the  north  and  welt  about  the  time  of 
the  folflice.  In  ancient  writers,  they  are  reprelented  as  of  a 
very  mild  and  gentle  nature  ;  and  were  called  by  mariners  fom- 
nicuhji  or  delicati,  from  their  lleeping  and  coaling  to  blow  in  the 
night. 

ETHER:  See  Chemistry,  p.  461. 

ETHERIDGE  (Sir  George),  a  celebrated  wit  and  comic 
genius  in  the  reigns  of  Charles  II.  and  James  II.  defeended  from 
an  ancient  family  in  Oxfordthire,  and  born  in  16)36.  He  tra¬ 
velled  in  his  youth ;  and,  not  being  able  to  confine  himfelf  to 
the  ftudy  of  the  law,  devoted  himfelf  to  the  gayer  accompjilh- 
ments.  His  firlt  dramatic  performance,  The  Comical  Revenge, 
or  Love  in  a  Tub,  appeared  in  1664,  and  introduced  him  to  the 
leading  wits  of  the  time  :  in  1668  he  produced  a  comedy  called 
She  would  if  lhe  could;  and  in  1676  he  publilhed  his  laft 
comedy,  called  The  Man  of  Mode,  or  Sir  Fopling  Flutter;  which 
is  perhaps  the  mold  elegant  comedy,  and  contains  more  of  the 
real  manners  of  high  life  than  any  one  the  Englith  Idage  was 
ever  adorned  with.  This  piece  he  dedicated  to  the  beautiful 
duchefs  of  York,  in  whole  fervice  he  then  was;  and  who  had 
fo  high  a  regard  for  him,  that  when,  on  the  acceffion  of  James 
1 1.  file  came  to  be  queen,  lhe  procured  his  being  lent  ambaffador 
firlt  to  Hamburg,  and  afterwards  to  Ilatilbon,  where  he  conti¬ 
nued  till  after  his  majefty  quitted  the  kingdom  Our  author 
bi  ing  addicted  to  certain  gay  extravagances,  had  greatly  im¬ 
paired  his  fortune  ;  to  repair  which,  he  paid  his  addrefles  to  a 
rich  widow  :  but  the,  being  an  ambitious  woman,  had  deter¬ 
mined  not  to  condelcend  to  a  marriage  with  any  man  who  could 
not  bellow  a  title  upon  her  ;  on  which  account  he  was  obliged 
to  purchafc  a  knighthood.  None  of  the  writers  have  exadtlv 
fixed  the  period  of  Sir  George's  death,  though  all  feem  to  place 
it  not  long  after  the  Revolution.  Some  fay,  that  on  this  event 
he  followed  his  matter  king  James  into  France,  and  died  there  ; 
but  the  authors  of  the  Biographia  Britannica  mention  a  report, 
that  he  came  to  an  untimely  death  by  an  unlucky  accident  at 
Rati  (bon  ;  for  that  after  having  treated  fome  company  with  a 
liberal  entertainment  at  his  houfe  there,  where  he  had  taken  his 
glalsloo  freely,  and  being,  through  his  great  complaifatiee,  too 
forward  in  waiting  on  his  guelts  at  their  departure,  flulhed  as  he 
was,  he  tumbled  down  flairs  and  broke  his  neck,  and  fo  fell  a 
martyr  to  mirth  and  jollity.  As  to  Sir  George’s  literary  cha¬ 
racter,  be  certainly  was  born  a  poet,  and  leems  to  have  been 
poftell’ed  of  a  genius  whole  vivacity  needed  no  cultivation  for 
we  havr  no  proofs  of  his  having  beat  a  fcholar.  His  works, 
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however,  have  not  efcaped  cenfure  on  account  of  that  licentiouf- 
nefs  which  in  general  runs  through  them,  which  renders  them 
dangerous  to  young  unguarded  minds  ;  and  the  more  fo,  for  the 
lively  and  genuine  wit  with  which  it  is  gilded  over,  and  which 
has  therefore  juft ly  baniflied  them  from  the  purity  of  the  prefent 
ft  age. 

ETHICS,  the  doftrine  of  manners,  or  the  fcience  of  moral 
philofophy.  The  word  is  formed  from  »)$©•,  r,3r,  moras,  “  man¬ 
ners  becaufe  the  icope  or  objedl  thereof  is  to  form  the  man¬ 
ners.  See  Moral  Philofophy. 

ETHIOPIA,  a  celebrated,  though  very  much  unknown 
empire  of  Africa,  whofe  boundaries  have  never  been  exactly  de¬ 
fined  either  by  ancient  or  modern  geographers.  By  l'ome  wri¬ 
ters  of  antiquity  the  title  of  Ethiopians  was  given  to  all  nations 
whofe  complexion  was  black  :  hence  we  find  the  Arabians  as 
well  as  many  other  Afiatics  fometimes  falling  under  this  deno¬ 
mination  ;  betides  a  number  of  Africans  whole  country  lay  at 
a  diftance  from  Ethiopia  properly  fo  called.  Thus  the  Africans 
in  general  were  by  thefe  writers  divided  into  the  weftern  or  Hef- 
perian  Ethiopians,  and  thole  above  Egypt  lituated  to  the  eaft  of 
the  former  3  the  latter  being  much  more  generally  known  than 
the  former,  by  reafon  of  the  commerce  they  carried  on  with  the 
Egyptians. 

From  this  account  we  may  eafily  underhand  why  there  fliould 
be  fuch  a  feeming  difagrecment  among  ancient  authors  concern- 
ing'fhe  fituation  ot  the  empire  of  Ethiopia,  and  likewife  why  it 
fhould  pafs  under  fuch  a  variety  of  names.  Sometimes,  for  ex¬ 
ample,  it  was  named  India,  and  the  inhabitants  Indians  3  an 
appellation  likewife  applied  to  many  other  diftant  nations.  It 
was  alio  denominated  Atlantia  and  Eiberia,  and  in  the  moll 
remote  periods  of  antiquity  Cephcnia  ;  but  more  ufually  Abctfehe, 
a  word  l'omewhat  refembling  Abaffia  or  AlyJJinia,  two  of  its 
modern  names.  On  the  other  hand,  we  find  I'erfia,  Chaldsea, 
Allyria,  &c.  flyled  Ethiopia  by  certain  writers  ;  and  all  the 
countries  extending  along  the  coalts  of  the  Red  Sea  were  pro- 
mifcuoufly  denominated  India  and  Ethiopia.  By  the  Jews  the 
empire  of  Ethiopia  was  flyled  Cujh  and  I  a/ dim. 

Notwithftanding  this  diverfity  of  appellations,  and  vaft  dif- 
fufion  of  territory  afcribed  to  the  Ethiopians,  there  was  one 
country  to  which  the  title  was  thought  more  properly  to  belong 
than  to  any  of  the  reft  5  and  which  was  therefore  called  Ethi¬ 
opia  Propria.  This  was  bounded  on  the  north  by  Egypt,  ex¬ 
tending  all  the  way  to  the  lefler  eataratt  of  the  Nile,  and  an 
ifland  named  Elephantine  5  on  the  weft  it  had  Libya  interior  ; 
on  the  ealt  the  Red  Sea,  and  on  the  fouth  unknown  parts  of 
Africa  3  though  thefe  boundaries  cannot  be  fixed  with  any  kind 
of  precifion.  In  this  country  the  ancients  dil'tinguilhed  a  great 
variety  of  different  nations,  to  whom  they  gave  names  either 
from  l'ome  perfonal  property,  or  from  their  manner  of  living. 
See  Abysstni  ^ . 

ETHIOPS  or  sEthiops,  in  pharmacy,  a  name  heretofore 
given  to  feveral  black  powders,  but  of  late  rejefted  by  the 
college.  The  new  name  for  Ethiops  Mineral,  the  principal  of 
thefe  compofitions,  is  Hydrargyrus  cum  Julphure.  See  the  ar¬ 
ticle  Pharmacy. 

ETRMOIDES,  in  anatomy,  a  bone  fituated  in  the  middle 
of  the  bafis  of  the  forehead  or  os  frontis,  and  at  the  top  of  the 
root  of  the  note,  filling  almoft  the  whole  cavity  of  the  noftrils. 
It  has  its  name  from  tby.oc  cribrum,  “  a  fieve,”  and  “  form,” 
becaufe  all  fpongy  and  porous.  See  Anatomy,  p.  163. 

ETHNARCHA,  Ethnarch,  formed  of  'tv©-  nation,  and 
*  fy  •/  command,  a  governor  or  ruler  of  a  nation.  There  are  fome 
medals  of  Herod  I.  furnamed  the  Great,  on  one  fide  whereof  is 
found  KpwA,',  and  on  the  other  i-'6»«pj£ov  q.  d.  Herod  the  Etb- 
uartb.  After  the  battle  of  Philippi,  we  read  that  Antony, 
pall  ng  over  into  Syria,  conflituted  Herod  and  Phafael  his  bro¬ 
ther  tetrarchs,  and  in  that  quality  committed  to  them  the  admi- 


niftration  of  the  affairs  of  Judea.  (Jof.  Ant.  lib.  xiv.  cap.  23.) 
Herod  therefore  had  the  government  of  the  province  before  ever 
the  Parlhians  entered  Syria,  or  befoie  Antigonus’s  invafion,  which 
did  not  happen  till  fix  or  leven  years  after  Herod  was  com¬ 
mander  in  Galilee.  (Jof.  lib.  xiv.  cap.  24,  25.)  Confequently 
Herod  was  then  truly  ethnarch,  for  he  can  be  no  otherwife 
denominated  ;  fo  that  it  muft  have  been  in  that  lpace  of  time 
that  the  medals  were  Brack,  which  only  give  him  this  title : 
which  medals  are  a  confirmation  of  what  we  read  in  hiftory  of 
the  government  which  that  prince  was  intrufted  with  before  he 
was  raifed  to  the  royalty.  Jofephus  gives  Herod  the  appellationof 
tetrarcb  in  lieu  of  that  of  ethnarch  3  but  the  two  terms  come  fo 
near  to  each  other,  that  it  is  eafy  to  confound  them  together. 
Though  Herod  the  great  left  by  will  to  Archelaus  all  Judea, 
Samaria,  and  Idumea,  yet  Jofephus  tells  us  he  was  then  only 
called  ethnarch. 

ETHNOPHRONES,  in  antiquity,  a  feR  of  heretics  in  the 
feventh  century,  who  made  a  profeflion  of  Chriftianity,  but 
joined  thereto  all  the  ceremonies  and  follies  of  paganifm,  as  ju¬ 
dicial  aftrology,  fortileges,  auguries,  and  other  divinations. 

.ETIQUETTE,  a  French  term,  primarily  denoting  a  ticket 
or  title  affixed  to  a  bag  or  bundle  of  papers,  expreffing  its  con¬ 
tents.  It  is  alfo  ufed,  when  applied  to  the  Spaniffi  and  fome 
other  courts,  to  fignify  a  particular  account  of  what  is  to  be 
done  daily  in  the  king’s  houfehokl,  and  in  the  chief  ceremo¬ 
nies  relating  to  it.  It  likewife  denotes  thofe  forms  that  regulate 
the.  decorum  of  conduit  towards  perfons  of  various  ranks  and 
ftations  in  life. 

ETMULLER  (Michael),  a  moft  eminent  phyfician,  born  at 
Leipfic  in  1646.  After  having  travelled  through  the  greateft 
part  of  Europe,  he  became  profelfor  of  botany,  chemiftry,  and 
anatomy,  at  Leipfic  ;  where  he  died  in  1683.  He  was  a  very 
voluminous  writer  5  his  works  making  no  lefs  than  5  vols.  fo¬ 
lio,  as  printed  at  Naples  in  1728.  His  fon  Michael  Erneft 
Etmuller  was  alfo  an  ingenious  phyfician,  who  publifhed  feve¬ 
ral  pieces,  and  died  in  1732. 

ETNA,  or  EEtna,  a  famous  burning  mountain  of  Sicily, 
and  the  largeft  in  Europe.  The  form  of  mount  Etna  is  that 
of  a  cone,  very  broad  at  the  bale,  which  is  more  than  40  miles 
in  circumference.  From  the  bottom  you  afeend  ten  leagues  be¬ 
fore  reaching  its  fummit  on  the  fouth  fide  3  and  on  any  of  the 
other  fides,  the  way  being  not  fo  ftraight,  would  be  considerably 
longer.  Etna  is  entirely  compofed  of  fubfiances  that  have  been 
dilcharged  from  the  volcano  in  its  various  explofions. 

It  appears  from  the  quantities  of  marine  bodies  depofited  all 
over  the  under  part  of  Etna,  that  it  mutt  have  been  once  co¬ 
vered  by  the  fea  to  at  leaft  one  half  of  its  prefent  height.  The 
whole  ifland  of  Sicily,  and  the  greateft  part  of  mount  Etna, 
have  been,  in  M.  Flouel’s  opinion,  formed  under  water.  -  But 
the  period  when  the  eruptions  from  this  volcano  firll  com¬ 
menced,  the  mariner  in  which  the  fea  fubfided,  and  the  precife 
time  at  which  it  fell  fo  low  as  the  prefent  level  on  the  ffiores  of 
Sicily,  are  faRs  concerning  which  we  have  no  certain  know¬ 
ledge.  The  general  principle,  however,  that  author  thinks 
may  be  regarded  as  undeniable. 

When  the  fea  fubfided  from  mount  Etna,  the  mountain  muft 
have  been  covered  over  with  fuch  matters  as  the  lea  ufually  de- 
pofitS5  confequently  with  calcareous  fubftanees.  A  part  of  thofe 
matters  would  be  indurated  by  the  aRion  of  the  atmofphere, 
while  the  rett  would  be  carried  down  by  the  rain-waters,  and 
again  conveyed  into  the  ocean.  The  torrents  of  rain-water 
which  pour  down  the  fides  of  mount  Etna  have  furrowed  its 
fides,  by  cutting  out  for  themfelves  channels  ;  and  they  have 
removed  from  its  fummit,  and  are  ftill  removing  to  a  farther 
diftance,  all  the  extraneous  bodies  upon  it.  In  many  places, 
they  How  at  prefent  over  a  channel  of  lava,  having  cut  through 
all  the  matters  which  lay  above  it :  ftill,  however,  there  remain 
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in  many  place?,  both  calcareous  matter  and  other  marine  pro¬ 
ductions,  which  (how  that  this  volcano  has  been  once  covered 
by  the  waters  of  the  ocean.  But  thefe  are  daily  wafting  away  ; 
not  only  by  the  rains,  but  by  men  likewife,  who  carry  them  off 
as  materials  for  lime  and  for  building. 

No  fewer  than  77  cities,  towns,  and  villages,  are  fcattered 
over  the  (ides  of  Etna.  They  are  mod  numerous  on  the  fouth 
fide,  where  the  temperature  of  the  air  is  milder  than  on  the 
north.  Reckoning  thofe  cities,  towns,  and  villages,  one  with 
another,  to  contain  each  1200  or  1500  fouls,  the  whole  number 
of  the  inhabitants  of  mount  Etna  will  then  be  92,400,  or 
115,500.  But  it  is  certainly  much  more  confiderable. 

In  plate  14,  fig.  1,  is  exhibited  a  view  of  the  north-eaft  fide 
of  the  mountain,  taken  at  fea.  The  lower  part  prefents  to  the 
eye  very  extenfive  plains  entirely  covered  with  lava  of  different 
thicknels,  on  which  vegetation  has  not  yet  made  any  progrels. 
The  nearer  the  (hore  the  more  barren  is  the  ground  ;  while  the 
fertility  of  the  foil  increafes  as  we  advance  farther  inwards.  The 
mountain  is  every  where  full  of  valt  excavations ;  which  our 
author  confiders  as  a  proof,  that  inftead  of  increafing  in  bulk, 
it  is  adually  in  a  ftate  of  decay  and  diminution.  The  vaft  tor¬ 
rents  of  lava,  which  overlpread  the  (ides  of  it  from  time  to  time, 
he  confiders  as  infutficient  to  repair  the  watte  occafioned  by 
rains,  rivulets,  and  torrents  flowing  down  from  the  fummit. 
Unlels  the  eruptions,  therefore,  become  more  frequent  than 
they  have  been  for  fome  time  paft,  he  fuppofes  that,  by  degrees, 
the  height  of  the  mountain  mull  be  reduced  to  that  of  the  fur¬ 
rounding  beds  of  lava.  He  had  not  an  opportunity  of  meafur- 
ing  the  altitude  of  Etna  himfelf ;  but  he  oblerves  that  it  had 
been  done  by  the  celebrated  M.  de  Sauflure,  who  found  the  ele¬ 
vation  to  be  10,036  feet.  This  was  done  on  the  5th  of  June 
177 3,  at  20  minutes  after  feven  in  the  morning.  The  height 
of  the  barometer  on  the  mod  elevated  part  at  the  brink  of  the 
crater  was  18  inches  1 1|  lines;  which,  by  the  neceflkry  cor¬ 
rections,  is  reduced  to  18  inches  io||.  lines.  At  the  fame  time 
the  mercury  at  Catania,  placed  only  one  foot  above  the  level  of 
the  fea,  flood  at  28  inches  2TV.  lines ;  which  mull  be  reduced 
to  28  inches  if  lines,  on  account  of  the  neceffary  corrections 
for  the  thermometer. 

From  Giana  our  author  had  an  opportunity  of  contemplating 
the  vaft  number  of  calcareous  mounts  fcattered  over  that  part  of 
Etna ;  which,  he  fays,  “  are  nothing  more  than  fragments,  the 
(lender  remains  of  thofe  enormous  maffes  which  have  been  de- 
pofited  all  around  the  bale  of  mount  Etna ;  and  are  a  very  cu¬ 
rious  monument  of  the  revolutions  which  this  mountain  has  un¬ 
dergone."  They  are  of  a  true  calcareous  nature  ;  and  the  in¬ 
habitants  are  accultomed  to  fupply  themfelves  with  limeltonc 
from  them.  They  a'.fo  ufe  the  (tones  of  which  thefe  mounts 
are  compofed  for  the  purpofes  of  building ;  as  the  lava  is  fo 
hard  that  it  cannot  be  cut  without  the  greatelt  difficulty,  and 
they  have  no  other  Hone  in  thefe  parts. 

Leaving  this  place,  our  author  travelled  over  feveral  exten¬ 
five  plains  of  lava,  covered  on  each  fide  of  the  way  with  ftunted 
trees,  but  without  any  cultivation  ;  the  lava  being  of  that 
kind  which  is  very  unfavourable  to  the  growth  of  vegetables. 
Arriving  at  St.  Leonardo,  he  obl'erved  the  courfe  of  the  erup¬ 
tion  of  water  in  1755.  This  water  took  its  courfe  down  the 
weft  fide  of  the  mountain  ;  and  the  channel  which  it  cut  for  it- 
felf  is  (till  viable.  The  eruption  of  water  from  burning  moun¬ 
tains  is  (till  much  lefs  frequent  than  that  of  lava  or  half  vitrified 
folid  matters,  allies,  &c.  though  that  of  water,  and  even  mixed 
with  the  (hells  of  marine  aqimals  (though  we  are  not  told  whe¬ 
ther  it  was  fait  or  not),  has  fometimes  been  obferved  in  other 
volcanoes,  particularly  Vefuvius.  The  eruption  we  now  fpeak 
of  happened  in  the  month  of  February.  It  was  preceded  by  an 
exceedingly  thick  black  fmoke  ifluing  from  the  crater,  inter¬ 
mixed  with  flafltes  of  fire.  This  fmoke  gradually  became 


thicker,  and  the  burfts  of  flame  more  frequent.  Earthquakes 
and  (ubterraneous  thunder  convulfed  the  mountain,  and  ltruck 
the  inhabitants  of  the  adjacent  parts  with  theutmoft  terror.  On 
Sunday,  March  2d,  the  mountain  was  feen  to  emit  a  huge  co¬ 
lumn  of  fmoke  exceedingly  denfe  and  black,  with  a  dreadful 
noife  in  the  bowels  of  the  earth,  accompanied  alfo  with  violent 
flafhes  of  lightning.  From  time  to  time  there  were  loud 
cracks,  like  the  explofions  of  cannon ;  the  mountain  appeared 
to  (hake  from  its  foundations  ;  the  air  on  that  fide  next  Mafcali 
became  very  dark,  and  loud  peals  of  thunder  were  heard. 
Thefe  feemed  to  iffue  from  two  caverns,  confiderably  below  the 
fummit,  on  the  fide  of  the  mountain,  and  were  accompanied 
with  violent  blaftsof  wind  like  a  temped. 

Thefe  terrible  phenomena  continued  and  increafed :  Etna  leem- 
ed  ready  to  fwallow up  at  once  all  thofe  materials  which  it  had 
been  for  fo  many  years  dil'gorging,  or  rather  about  to  fink  at 
once  into  the  bowels  of  the  earth  from  whence  it  appeared  to 
have  been  elevated.  The  profpebt  was  far  beyond  any  idea  that 
can  be  given  by  defeription  of  this  tremendous  feene.  The  in¬ 
habitants  were  alarmed  beyond  meafure  ;  the  fight  of  the  flames 
driven  by  the  wind  againit  the  fides  of  the  mountain,  the  lliocks 
of  the  earthquake,  and  the  fall  of  rocks,  (truck  the  imagination 
with  a  horror  not  to  be  conceived.  During  this  dreadful  com- 
motion  an  lmmenfe  torrent  of  water  was  emitted  from  the 
higheft  crater  of  the  mountain.  The  whole  fummit  of  Etna 
was  at  that  time  covered  with  a  thick  coating  of  (now.  Through 
this  the  boiling  water  diredted  its  courfe  ealtward  ;  and,  in  its 
paffage,  met  with  frightful  precipices.  Over  thefe  it  dathed 
with  the  utmolt  violence,  adding  its  tremendous  roaring  to 
the  complicated  horrors  of  this  awful  feene.  The  fnow,  melt¬ 
ing  inftantaneoully  as  the  boiling  torrent  advanced,  increafed  its 
deltrudtive  power  by  augmenting  its  quantity,  while  the  mil- 
chiefous  eft'edts  of  the  heat  were  fcarce  dimitiiftitd  becaufe  of 
the  immenfe  quantity  of  boiling  liquid  which  continued  to  pour 
from  the  fummit  of  the  mountain. 

This  boiling  torrent  having  daftied  its  awful  cataradts  from 
one  chain  of  rocks  to  another,  at  length  reached  the  cultivated 
plains,  which  it  overflowed  for  a  number  of  miles.  .  Here  it 
divided  itfelf  into  feveral  branches,  forming  as  many  deep  and 
rapid  rivers  ;  which,  after  feveral  other  fubdivifions,  difeharged 
themfelves  into  the  fea. 

Though  the  mountain  continued  to  difeharge  water  in  this 
manner  only  for  half  an  hour,  the  ravages  of  it  were  very  terri¬ 
ble.  Not  only  thofe  of  common  inundation,  fuch  as  tearing 
up  trees,  hurrying  along  rocks  and  large  (tones,  took  place 
here,  but  the  (till  more  dreadful  eft'edts  of  boiling  water  were 
felt.  Every  cultivated  fpot  was  laid  wafte,  and  every  thing 
touched  by  it  was  deftroyed.  Even  thofe  who  were  placed  be¬ 
yond  the  reach  of  the  torrent,  beheld  with  inexpreffible  horror 
the  deftruttion  occafioned  by  it;  and  though  the  alarming 
noifes  which  had  fo  long  ilfued  from  the  mountain  now  ceafed 
in  a  great  meafure,  the  lliocks  of  earthquakes,  and  the  violent 
fmoke  which  continued  to  iffue  from  the  mountain,  (bowed  that 
the  danger  was  not  over.  Two  new  openings  were  now  obferved, 
and  two  torrents  of  lava  began  to  make  their  way  through  the 
fnow. 

On  the  7th  of  March  a  dreadful  noife  was  again  Iteard  in  the 
bowels  of  the  mountain,  and  a  new  column  of  very  thick  and 
black  fmoke  began  to  ilfue  from  it.  A  horrid  explofion  of  (mail 
(tones  lucceeded  ;  fome  of  which  were  carried  as  far  as  the  hills 
of  Mafcali,  and  great  quantities  of  black  land  to  Medina,  and 
even  quite  over  the  ltrait  to  Reggio  in  Calabria.  On  the  (luff¬ 
ing  of  the  wind  to  the  northward  this  (and  reached  as  far  as  the 
plains  of  Agofta.  Two  days  after,  the  mountain  opened  again, 
and  a  new  torrent  of  lava  was  difeharged ;  which,  however,  ad¬ 
vanced  very  (lowly  t  iwards  the  plain,  moving  only  at  the  rate 
of  a  mile  in  a  day.  It  continued  to  flow  in  this  manner  for  fix 
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days,  when  every  thing  appeared  fo  quiet,  that  the  Canon  Rc- 
cupero  let  out  to  view  the  changes  which  had  taken  place. 

That  gentleman's  detign  was  to  trace  the  courfe  of  the  dread- 
ful  torrent  of  water  above  mentioned.  1  his  he  was  very  cafily 
enabled  to  do  by  the  ravages  it  had  made ;  and,  by  following 
the  channel  it  had  cut  all  the  way  from  the  lea  to  the  fummit 
of  the  volcano,  he  found  that  this  imraenfe  quantity  of  water 
had  iluied  from  the  very  bowels  of  the  mountain.  After  il- 
iuing  from  the  crater,  and  incrcaling  its  ftream  by  palling 
through  and  melting  the  fnow  which  lav  immediately  below  the 
luminit,  it  deflmyed  in  an  inflant  a  tine  and  extenlive  foreft  of 
fir-trees,  All  of  thefe  were  torn  up  by  the  violence  of  the  cur¬ 
rent,  though  many  were  no  lels  than  24  to  40  inches  in  diame¬ 
ter.  lie  obferved  that  the  great  llreani  had,  in  its  delcent,  di¬ 
vided  itfelf  into  four  branches;  and  thef:  had  again  lubdivided 
themlelves  into  feveral  fmaller  ones,  eafily  diftinguilhabie  1  ry 
tire  quantity  of  land  they- had  depofited.  Afterwards  reuniting 
their  flream's,  they  formed  many  iilands,  and  rivers  900  lectin 
breadt-h,  and  of  a  depth  which  could  not  early  be  determined. 
Proceeding  farther  down,  and  ftill  forcing  its  way  among  the 
beds  of  old  lava,  the  channel  of  the'  waters  was  widened  to 
1  roo  feet,  until  it  was  again  contracted  in  the  valleys  as  before. 
Every  object  which  flood  in  the  way  of  this  tremendous  torrent 
was  moved  from  its  place.  Enormous  rocks  were  not  only 
hurried  down,  but  feveral  of  them  move  1  to  more  elevated 
filiations  than  thole  they  formerly  occupied.  Whole  hills  of  la¬ 
va  had  been  removed  and  broken  to  pieces,  and  their  fragments 
Scattered  along  the  courfe  of  the  river,  and  the  valleys  were 
tilled  up  by  yaft  quantities  of  land  which  the  waters  had  depo- 
fnrd.  Our  author  obferved,  that  even  at  the  time  he  vilited 
the  mountain,  about  10  years  after  the  eruption,  the  whole  fide 
of  it  ftill  bore  the  marks  of  this  deluge. 

All  along  the  ealtern  fide  of  mount  Etna  the  foil  is  broken, 
but  filled  wilh  beautiful  varieties  of  bafaltes,  highly  worthy  of 
obfervation.  Indeed,  according  to  our  author’s  opinion,  there 
is  no  volcano  in  Europe  fo  rich  as  Etna  in  bafaltes,  nor  where 
fo  many  curious  figures  of  it  are  to  be  feen. 

M.  Houel  having  fpentfome  more  time  in  vifiting  the  bafal- 
tic  columns  around  the  foot  of  the  mountain,  let  out  from  Aci 
to  vifit  a  famous  chefnut-tree,  which  is  known  in  that  country 
by  the  name  of  The  cbcjnut-lrce  for  an  hundred  borfes.  This 
tree  is  160  feet  in  circumference,  but  quite  hollow  within. 
This,  however,  affefts  not  its  verdure;  for  the  chelnut- tree, 
like  the  willow,  depends  upon  its  bark  for  lubfiltence,  and  by 
age  holes  its  internal  part.  As  the  cavity  of  this  enormous  mats 
is  very  confiderable,  the  people  have  built  a  houfe  in  it,  where 
they  have  an  oven  for  drying  nuts,  almonds,  and  chel'nuts,  Ac. 
of  which  they  make  conlerves.  They  frequently  lupply  them- 
felves  with  wood  from  the  tree  which  incircles  their  houfe,  fo 
that  it  leenis  likely,  in  a  fliort  time,  to  go  to  ruin  through  the 
ingratitude  and  thoughtlefTneis  of  the  inhabitants. 

1 1  has  been  thought  that  this  tree  was  compofed  of  a  number  of 
others  grown  together  ;  but  our  author  is  of  a  different  opinion. 
In  deferibing  it  in  the  plan,  however,  we  mult  leparate  it  from 
the  trunks  7,  k,  /,  (plate-14 .)  which  properly  belong  to  three  other 
trees.  The  dotted  line,  and  the  letteis  a,  h,  c,  d,  e,fg,  mark 
out  the  true  circumference  of  the  tree  we  fpeak  of.  The  parts 
of  that  circumference  are  not  ail  contiguous,  feveral  pieces 
having  been  taken  away  from  the  places  marked  g  and  11,  be¬ 
tween  which  the  houfe  ltands.  In  other  parts  the  bark  is  rent 
afunder;  but,  fays  our  author,  “  by  a  natural  motion,  the  di¬ 
vided  parts,  feeking  to  reunite,  or  rather  to  thelter  themfelves 
from  the  atffion  of  the  external  air,  are  bent  inwards,  lb  as  to 
form  the  circular  arcs  a,  b,  c,  d,  which  may  indeed  be  taken 
far  fc  many  different  trees,  though  they  doubtlels  properly  be¬ 
long  to  the  fame  trunk. 

.Ikfides -this,  there  are  abundance -of  other  trees  in  the  neigh¬ 


bourhood  very  remarkable  for  their  fee.  Our  traveller  was 
fhown  a  number  of  young  trees  of  the  fame  lpecies,  all  very 
beautiful  and  flraight,  and  almoft  as  fmooth  as  polilhed  mar¬ 
ble.  One  of  thefe  was  48  feet  in  circumference,  and  there 
were  a  number  of  others  nearly  of  the  fame  lize.  Among  thefe 
there  were  feven  Handing  together,  which  have  received  the 
name  of  the  feven  brethren.  Another  is  denominated  the  Jhf, 
from  the  general  figure  of  its  top,  which  has  fome  lligbt  refem- 
blance  to  a  ibip.  Its  diameter  is  25  feet,  fo  that  the  circumfe¬ 
rence  cannot  be  lefs  than  74 •  In  thefe  extenfive  forefls,  how¬ 
ever,  there  are  chclnnt-trees  of  every  age  and  fize. 

Our  author's  next  vifit  was  paid  to  a  fnow  grotto,  being  one 
of  thofe  magazines  where  that  article,  fo  necetlary  in  the  hot 
climate  of  Sicily,  is  preferred  for  ule.  In  his  way  thither  he 
vilited  the  forefl  of  pines;  which  is  fo  much  Unrounded  by 
rocks  and  precipices,  that  it  is  lcarce  accelTible  ;  and  vatt  num¬ 
bers  ot  the  trees  are  dying  of  old  age.  Some  of  the  neighbour¬ 
ing  peaiants,  however,  will  now  and  then  attempt  to  carry  them 
olr;  and  our  author  faw  them  at'this  v,ork.  The  tree  was  drawn 
by  oxen,  who  were  yoked  to  it  by  a  chain  connected  with  the 
beam  by  an  iron  cramp.  But  the  extreme  roughnefs  of  the 
road  made  the  tree  leap  and  bound  in  fuch  a  manner,  that  the 
poor  creatures  were  every  moment  in  danger  of  having  their 
legs  broken,  or  being  hurried  over  precipices  along  with  their 
driver  ;  accidents  which  happen  not  unfrequently,  and  which 
render  this  occupation  lefs  generally  pradtifed  than  otherwife 
it  would  be. 

The  fnow  grotto  is  but  lately  formed  by  the  aftion  of  the 
waters  under  the  beds  of  lava,  and  carrying  away  the  ftratum  of 
pozzolane  below  them.  It  is  fituated  on  a  mount  named  Fi¬ 
ne  cc  bio,  which,  though  of  very  confiderable  fize,  is  only  a  pro¬ 
tuberance  on  the  fide  of  Etna.  It  has  been  repaired  in  the  in- 
fide  at  the  expence  of  the  knights  of  Malta,  who  have  hired 
this  as  well  as  feveral  other  caverns  in  the  mountain  for  the 
purpofe  of  holding  fnow,  which  they  have  ltill  more  occafion 
for  in  their  illand  than  the  inhabitants  of  Sicily.  There  are 
two  openings  above,  at  which  they  throw  in  the  fnow;  and 
flights  of  fteps  have  been  cut  to  thefe  as  well  as  in  the  internal 
parts.  A  confiderable  extent  ,  of  ground  is  levelled  and  inclofed 
with  high  walls  above  the  grotto  ;  fo  that  when  the  wind, 
which  at  this  elevation  blows  with  great  violence,  carries  the 
fnow  down  from  the  higher  parts  of  the  mountain,  it  is  flopped 
anu  detained  by  the  walls  ot  this  inclofure.  It  is  then  thrown 
into  the  grotto,  where  the  thick  nefs  of  the  beds  of  lava  which 
cover  it  prevents  any  imprellion  from  the  lummer-heat.  When 
the  l'eafon  for  exportation  comes  on,  the  fnow  is  put  into  large 
bags,  andprelTed  into  them  as  dole  as  p  Alible.  Thus  it  is  ren¬ 
dered  compaft  and  heavy,  and  likewife  runs  the  lefs  rill:  of 
being  affehted  by  the  heat.  It  is  then  carried  out  upon  men’s 
flioulders,  and  conveyed  to  the  fhore  on  mules.  Before  it  is 
put  into  the  bags,  the  lumps  of  fnow  are  carefully  wrapt  up  in 
leaves,  which  is  another  prefervative ;  at  the  fame  time  that 
the  frefh  congelation  of  the  little  which  melts,  unites  themafies 
to  together,  that  our  author  informs  us  he  has  feen  jiieces  of  the 
fnow  preferved  in  this  manner,  which  looked  like  the  fuireft  and 
moft  tranfparent  cryftal. 

Our  author’s  next  excursion  was  to  Mount  RolTo,  or  the  Red 
Mountain,  which  is  one  of  the  mouths  of  Etna,  through  which 
it  dilcharges  from  time  to  time  great  quantities  of  lava,  land, 
afhes,  See.  It  is  the  moll  celebrated  of  all  the  numerous 
mouths  which  have  opened  on  1  he  fide  of  the  mountain,  though 
it  has  become  fo  noted  only  for  having  poured  forth  the  matter 
of  the  great  eruption  in  i66y,  and  which  is  the  molt  remarkable 
of  any  recorded  in  hiftory.  “  When  a  new  crater  (fays  our  au¬ 
thor)  is  formed  on  mount  Etna,  it  is  always  in  conlequence  of 
-fome  Ihock  that  is  powerful  enough  to  break  the  arches  of  its 
caverns.  Doubtlefs  it  is  inconceivable  that  there  fliould  be  any 
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agent  endowed  with  fuch  force ;  but  when  fuch  a  fracture  is 
once  made,  it  is  neceffarily  very  large,  and  the  furface  of  the 
ground  above  cannot  but  be  broken  in  feveral  different  places  at 
confiderable  diftances  from  one  another.  The  matter  which  is 
difeharged  always  iffues  from  the  principal  opening  and  thole 
adjoining  to  it.  None  of  thefe  mouths,  however,  continue 
open,  excepting  that  which  is  direilly  in  the  line  in  which  the 
matter  is  difeharged  ;  the  latter  choking  up  thofe  which  are  in 
a  more  oblique  direction.” 

Our  author  went  down  one  of  thefe  openings  with  torches  ; 
but  could  not  reach  the  bottom,  and  was  obliged  to  return  on 
account  of  the  extreme  cold.  The  defeent  was  extremely  diffi¬ 
cult,  and  became  more  fo  in  proportion  as  he  advanced.  This 
crater  is  of  an  oval  farm,  and  the  opening  through  which  he 
defeended  was  in  one  extremity ;  but  he  was  tempted  to  think 
that  the  crater  which  rifes  above  it  had  been  formed  of  matter 
difeharged  by  another  mouth;  or  perhaps  it  might  have  had  a 
more  centrical  opening,  through  which  the  ftones,  land,  Sec. 
which  form  the  crater,  &c.  were  difeharged. 

Four  of  the  mouths  of  this  mount  appear  to  be  compofed  of 
a  reddilh  pozzolano,  which  has  procured  it  tne  name  of  the 
Red  Mountain  :  but  when  we  afeend  the  pyramids,  or  rather 
funnels,  which  they  form,  we  find  them  compofed  of  different 
coloured  layers  of  fand.  Some  of  thefe  are  of  a  blueilh  grey 
colour,  others  of  a  fine  yellow,  and  fotne  of  a  kind  of  green 
formed  by  a  mixture  of  grey  and  yellow,  while  others  are  of  a 
red  colour.  A  great  number  of  (mall  cryftals,  black  fchoerls, 
and  granites,  are  found  among  them,  as  well  as  pieces  of  fcoria, 
which  had  been  difeharged  from  the  volcano  in  the  form  of  a 
thick  and  glutinous  matter.  All  thefe  mouths  have  internally 
the  form  of  a  funnel,  and  their  fhape  is  nearly  that  of  a  muti¬ 
lated  cone  or  round  pyramid.  This  is  the  natural  and  unavoid¬ 
able  confequence  of  the  perpendicular  fall  of  the  pulverifed  mat¬ 
ter  which  the  volcano  difeharges  from  the  orifice  at  the  bottom. 
The  fides  of  the  craters  are  not  all  of  one  height ;  the  parts  to 
the  eaft  and  weft  being  confiderably  higher  than  the  interme¬ 
diate  fummits,  becaufe  the  currents  of  the  allies  palled  alter¬ 
nately  from  eaft  to  weft,  and  fell  upon  thefe  fides  in  greater 
quantities  than  on  the  others  ;  which  circumftance  has  given  to 
this  volcano  the  appearance  of  having  two  fummits. 

The  majeftic  forefts  which  furround  Etna  afford  a  lingular 
fpeilacle,  and  bear  no_  refemblance  to  thofe  of  other  countries. 
Their  verdure  is  more  lively,  and  the  trees  of  which  they  confift 
are  of  a  greater  height.  Thefe  advantages  they  owe  to  the  foil 
whereon  they  grow  ;  for  the  foil  produced  by  volcanoes  is  par¬ 
ticularly  favourable  to  vegetation,  and  every  fpecies  of  plants 
grows  here  with  great  luxuriance.  In  feveral  places  where  we 
can  view  their  interior  parts,  the  moft  enchanting  profpedls  are 
•lifplayed.  The  hawthorn  trees  are  of  an  immenfe  fize.  Our 
author  faw  feveral  of  them  of  a  regular  form,  and  which  he 
was  almoft  tempted  to  take  for  large  orange-trees  cut  artificially 
into  the  figures  they  reprefented.  The  beeches  appear  like  fo 
many  ramified  pillars,  and  the  tufted  branches  of  the  oak  like 
clofe  bullies  impenetrable  to  thq  rays  of  the  fun.  The  appear¬ 
ance  of  the  woods  in  general  is  exceedingly  pifturefque,  both 
becaufe  of  the  great  number  and  variety  of  the  trees,  and  the 
inequality  of  the  ground,  which  makes  them  rife  like  the  feats 
in  an  amphitheatre,  one  row  above  another;  difpofing  them 
alfo  in  groups  and  glades,  fo  that  their  appearance  changes  to 
the  eye  at  every  ftep  :  and  this  variety  is  augmented  by  acci¬ 
dental  circumftances,  as  the  fituation  of  young  trees  among 
others  venerable  for  their  antiquity ;  the  effedts  of  ftorms, 
which  have  often  over-turned  large  trees,  while'ftems  (hooting 
up  from  their  roots,  like  the  Lernaean  hydra,  ftiow  a  number  of 
heads  newly  fprung,  to  make  up  for  that  which  was  cut  off. 

About  three  hours  after  the  departure  of  our  travellers  from 
St.  Nicholas,  they  reached  the  Grotto  efibe  Gcals.  It  is  formed 
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by  a  bed  of  lava,  which  having  flowed  over  a  pile  of  fand  and 
pozzolano  while  in  a  fluid  ftate,  fettled  and  cooled  in  that  litua- 
tion-;  and  the  fand  or  pozzolano  being  afterwards  carried  oft* 
by  the  filtration  of  water  through  the  lava,  a  void  fpace  has 
been  left,  which  the  torrents  have  gradually  enlarged  to  its  p re¬ 
lent  fize.  This  grotto  ftands  about  5054  feet  above  the  level  of 
the  fea,  according  to  the  calculations  of  M.  de  Saufture.  It 
affords  a  retreat  for  thole  travellers  who  vifit  the  loin  in  it  of 
Etna,  who  generally  refrefh  themfelves  by  talcing  a  rep-.' ft  and 
making  a  fire  at  the  entry,  for  which  there  is  plenty  of  dry 
wood  at  hand;  while  the  fand  ferves  for  a  bed  to  repofe  on. 
Here  our  author  and  his  company  fupped,  and  about  midnight 
fet  off  for  the  fummit.  They  had  the  advantage  of  the  moon¬ 
light;  and  our  author  advifes  all  thofe  who  intend  to  vifit  the 
top  of  Etna  to  take  fuch  a  time  for  their  journey  as  may  enable 
them  to  enjoy  this  advantage.  As  they  advanced  beyond  the 
grotto  of  the  goats,  the  trees  became  gradually  thinner.  In  a 
fhort  time  they  were  fo  thin,  that  they  might  readily  be  counted ; 
and,  proceeding  ftill  farther,  only  a  very  few  were  feen  fcattered 
here  and  there,  whole  beauty  and  fize  were  diminilhed  feeming- 
ly  in  proportion  to  their  numbers.  A  few  clumps  of  trees  aad 
fome  tufts  of  odoriferous  herbs  were  now  only  to  be  feen ;  and 
in  a  little  time  thefe  alfo  became  thinner,  alTuming  a  withered 
or  ftunted  appearance.  Then  they  feemed  nothing  but  the  lan- 
guilhing  remains  of  an  abortive  vegetation ;  and  a  few  paces 
further  not  even  this  appeared,  the  eye  being  prefented  only 
with  barren  fand. 

Having  now  got  above  the  region  of  the  trees,  they  entered 
the  third,  which  our  author  denominates  the  Region  of  Snout  and 
fterility.  The  wind  became  more  brillc  and  keen  as  they  ad¬ 
vanced  ;  and  they  were  frequently  obliged  to  crofs  confiderable 
ftreams  of  water  formed  by  the  melting  of  the  fnow.  In  ge¬ 
neral  the  furface  was  fufficiently  hard  to  bear  them  ;  but  having 
at  laft  overcome  all  difficulties,  they  arrived  at  the  large  plain 
on  the  fummit  of  Etna,  and  in  the  midft  of  which  is  the  crater 
of  the  volcano.  It  is  entirely  compofed  of  lava,  cinders,  ice,  and 
fnow;  neverthelefs  it  is  ftyled,  ironically  as  our  author  thinl<3, 
Monte  Friumente.  Here  the  wind  continued  to  blow  with  ex- 
ceffive  violence ;  and  our  author  informs  us,  that  in  order  to 
have  anv  notion  of  its  keennefs,  we  muft  be  accuftomed  to  feel 
it  on  fome  very  elevated  ftation,  as  it  is  impotfible  to  judge 
from  what  we  feel  at  inferior  altitudes.  They  took  lhelter  be¬ 
hind  a  lump  of  lava,  the  only  one  which  appeared  in  the  whole 
plain,  and,  which  our  author  lays,  would  feem  defigned  ex- 
prefsly  for  the  lhelter  of  travellers..  Here  they  lay,  wrapped  up 
in  their  cloaks,  for  an  hour;  but  as  foon  as  it  was  day,  lo  that 
they  could  diftinguifh  the  place  where  the  fun  was  to  rife,  they 
got  up  and  advanced  towards  the  ruins  of  the  building  known 
by  the  name  of  the  Pbilofopher's  Tower.  The  wind  ftill  blew 
fo  violently,  that  after  an  effort  of  four  minutes  they  fell  down 
exhaufted  ;  but  the  extreme  cold  obliging  them  again  to  get  up, 
they  made  a  fecond  attempt :  and  after  feveral  intermillions  of 
this  kind,  at  laft  accompliflied  their  defign.  They  were  fur- 
priied,  however,  to  find  nothing  but  th.e. corner  of  a  wall  not 
more  than  two  feet  high,  confiding  of  two  rows  of  unpoUfticd 
ftones;  great  part  of  it  having  been  probably  buried  by  the. 
fand  and  other  matters  difeharged  by  the  mountain.  Here, 
being  Iheltered  from  the  wind,  and  the  day  advancing,  they  be¬ 
gan  to  enjoy  the  glorious  profpeft  which  every  moment  became, 
more  extenfive.  At  the  riling  of  the  fun,  the  horizon  was  le- 
rene,  without  a  (ingle  cloud.  It  was  as  if  the  univeric  had 
been  obferved  fuddeniy  Ipringing  from  the  night  of  non  cxiil- 
ence.  The  tall  forefts,  the  lofty  hills,  and  extenfive  plains  of 
Etna,  now  prefented  themfelves  to  view.  Its  bale,  the  vaft 
trails  of  level  ground  which  lie  adjacent,  the  cities  of  Sicily, 
its  parched  (bores,  with  the  daffiing  waves  anil  vaft  expand-  of 
the  ocean,  gradually  prefented  themfelves,  while  fume  (lectin^ 
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vapours,  which  moved  fwiftly  before  the  wind,  fometimes  veiled 
part  of  this  vaft  and  magnificent  protpect, 

The  vioh  nee  of  the  wind  beginning  now  to  abate  a  little, 
the  travellers  fet  out  for  the  very  fummit,  in  order  to  take  a 
view  of  the  great  crater;  in  which  journey,  our  author  fays, 
it  would  be  difiicult  to  make  people,  who  have  never  engaged 
in  liv’h  enterprifes,  comprehend  all  the  obllacles  they  had  to 
encounter.  This  cone  (the.  little  mountain  mentioned  by  Sir 
William  Hamilton)  is  coinpofed  of  allies,  land,  and  pozzolano, 
thrown  up  at  different  times  by  the  volcano.  The  materials 
are  fo  loofe,  that  the  adventurous  traveller  finks  about  mid-leg 
at  every  tlep,  and  is  in  conftant  terror  of  being  fwallowed  up. 
At  laid,  when  the  fummit  is  reached,  the  fulphureous  exhala¬ 
tions,  which  are  continually  emitted  from  the  pores  of  the 
mountain,  threaten  fuffecatior.,  and  irritate  the  fauces  and  lungs 
in  fuch  a  manner  as  to  produce  a  very  troublefome  and  incef- 
fant  cough.  The  loofenefs  of  the  foil,  which  gives  way  under 
the  feet,  obliges  the  traveller,  every  now  and  then,  to  throw 
himfelf  flat  on  his  belly,  that  fo  he  may  be  in  lefs  danger  of 
linking.  In  this  pofture  our  author  viewed  the  wide  unfathom¬ 
able  gulph  in  the  middle  of  the  crater;  but  could  difeover  no¬ 
thing  except  a  cloud  of  fmoke,  which  ilfued  from  a  number  of 
final  1  apertures  fcattered  all  around,  and  accompanied  with  a 
kind  of  noife.  Another  and  more  dreadful  found,  however, 
ilTues  from  the  bowels  of  the  volcano,  and  which,  according  to 
our  author,  “  flrikes  the  heart  with  terror,  fo  that  all  the 
llrength  of  reafon  is  necelfary  to  prevent  the  obferver  from  fly¬ 
ing  with  precipitation  from  fueh  a  dreadful  place.”  Several 
travellers  who  had  vifited  this  cone  before  him,  were  fo  terrified 
by  thefe  dreadful  founds,  that  they  fled  with  the  utmoft  hafte 
till  they  arrived  at  the  foot  of  the  mountain. 

M.  Houel  compares  thefe  founds  to  a  difeharge  of  cannon 
in  the  wide  abyl's  ;  and,  with  very  great  probability,  fuppofes 
them  to  be  occafioned  by  the  explofions  of  the  internal  fire,  or, 
as  he  calls  it,  the  focus  of  the  volcano,  linking  againft  the  fides 
of  thefe  immenfe  caverns.  The  founds  thus  produced  are  re¬ 
echoed  through  their  cavities,  and  probably  multiplied  in  ari  ex¬ 
traordinary  manner ;  fo  that  what  would  be  only  a  flight  ex- 
piofion  in  the  open  air,  occafions  a  found  more  tremendous  than 
the  loudeft  thunder.  To  fuch  as  are  convinced  of  this,  and 
have  fufficient  courage  to  refill  the  firfl  impreflions  which  thefe 
founds  nuift  unavoidably  occafion,  they  will  in  a  fhort  time  not 
only  appear  exceedingly  fublime,  but,  by  their  variety,  even 
fomswhat  agreeable.  “  They  enable  us  (fays  our  author)  to 
form  feme  conception  of  the  fpace  through  which  they  muft 
pafs  before  they  reach  the  ear,  and  of  the  vail  extent  and  width 
of  the  hollows  of  the  mountain.” 

Having  for  feme  time  contemplated  this  awful  fpe&acle,  our 
author  wifhed  to  meafure  the  crater  by  walking  round  it ;  but 
found  this  impoffible.  On  the  north  fide  the  furface  is  hard 
and  fmooth,  the  allies  having  been  fo  far  diflfolved  by  the  moift- 
uredepofited  by  the  fmoke  as  to  cement  them  into  one  uniform 
mafs.  This  is  fometimes  diflfolved  even  into  a  fluid  Hate,  in 
luch  a  manner  as  to  run  down  the  fides  of  the  cone ;  fo  that, 
after  leveral  attempts,  he  was  at  laft  obliged  to  abandon  his 
defign. 

Fig.  2.  in  plate  14.  exhibits  a  view  of  the  crater  of  Etna 
taken  on  the  brink  of  the  eaft  fide.  The  fore-ground  a  a  of 
the  figure  is  one  divilion  of  the  crater.  Beyond  it  are  two  emi¬ 
nences  b  and  c,  higher  than  that  on  which  feme  human  figures 
are  reprefented.  All  the  three  form  a  triangle  nearly  equi¬ 
lateral  ;  but,  when  viewed  from  any  ccnfiderable  diltance,  only 
two  of  them  can  be  feen ;  for  which  reafon  the  Sicilians  have 
termed  the  mountain  bicornce,  or  double-horned. 

The  fmoke,  as  reprefented  in  the  figure,  iffues  from  all  quar¬ 
ters,  either  from  chinks  or  holes  fcattered  over  the  whole  crater. 
.But  the  fituation  of  the  principal  mouth  is-  in  the  midft  of  the 

9 


three  eminences.  Its  diameter,  when  our  author  vifited  this 
mountain,  was  only  about  60  feet,  and  fe  filled  with  fmoke  that 
nothing  remarkable  could  be  difeovered.  From  the  height  d, 
the  rock  fituated  on  the  left  fide  of  the  print,  and  on  which  the 
human  figures  are  reprefented,  all  the  way  to  the  rock  e  on  the 
right,  the  diflance  is  no  more  than  900  feet.  Our  author  ob- 
ferves  that  the  coue  is  not  exactly  in  the  middle  of  the  plain, 
but  is  fituated  more  towards  the  north  than  the  feuth.  Fie  did 
not  attempt  to  crofs  the  central  valley  f,  on  account  of  the 
loofenefs  of  the  ground,  and  that  there  was  no  object  apparent¬ 
ly  worthy  of  the  rifle  he  muft  run  in  fo  doing.  At  the  neareft 
view  he  took,  it  was  only  obferved  that  there  was  fnow  lying  in- 
feveral  parts  of  it,  though  the  heat  which  otherwife  prevailed, 
feemed  to  be  very  intenfe. 

The  fmoke  which  iffues  from  the  crater  of  Etna  is  generally* 
carried  in  a  direHion  from  feuth  to  north ;  and,  as  it  brings 
along  with  it  a  confiderable  quantity  of  water,  the  latter,  con- 
denfed  by  the  cold  winds,  runs  down  the  fide  of  the  mountain 
in  plentiful  ftreams,  and  often  leaves  pretty  permanent  marks 
of  its  courfe.  In  this  manner  he  accounts  for  the  great  erup¬ 
tion  of  water  in  r  755,  which  he  fuppofes  to  have  been  occafion¬ 
ed  only  by  an  unufual  quantity  of  water  falling  into  the  burn¬ 
ing  focus  of  the  mountain,  there  rarefied  into  Hearn,  and  after¬ 
wards  condenfed  by  the  coldnefs  of  the  atmofphere. 

Like  other  travellers  to  mount  Etna,  this  gentleman  found 
the  wind  blowing  from  the  feuth;  and  he  is  of  opinion,  that  a 
feuth  wind  blows  here  more  frequently  than  any  other,  as  he 
did  not  obfe,rve  any  channels  cut  by  the  water  on  any  other  fide 
than  the  north.  He  had  feveral  opportunities  of  making  this 
obfervation,  having  frequently  vifited  the  top  of  Etna,  and  al¬ 
ways  paid  attention  to  the  crater.  The  land  on  the  eaft  and 
weft  fides  was  always  loofe,  while  that  on  the  north  was- com¬ 
pared  into  a  folid  body.  The  three  fummits  were  of  a  later 
date  than  the  reft  of  the  crater,  having  been  probably  thrown 
up  by  feme  eruption  which  had  burft  it  afunder.  The  black 
fpots  on  the  fore-ground  reprefent  a  number  of  hillocks  about 
the  fize  of  mole  hills,  from  which  a  fulphureous  vapour  con- 
ftantly  iffues,  and  by  which  the  adjacent  ground  is  tinged  of  an 
ochery  colour.  This  vapour  iffues  from  the  crevices  with  3 
kind  of  hollow  whiftling  noife;  which,  with  the  volcanic  thun¬ 
der,  fmoke,  and  noxious  fmell,  renders  it  very  difagreeable  to 
Hay  here  even  for  a  few  moments. 

The  fmoke  is  reprefented  in  the  figure  precifely  as  it  was  on 
the  day  that  he  afeended,  which  was  very  warm..  But  it  does 
not  always  rife  in  this  manner;  for,  when  the  cold  is  very  in¬ 
tenfe,  it  collects  into  a  body,  and  thickens  around  the  edge  of 
the  crater :  on  which  occafions  it  is  condenfed  into  water, 
which  diffufes  itfelf  around  the  edge  of  the  crater,  and  mixing 
with  the  afhes  converts  them  into  a  kind  of  clay.  The  cold  on , 
the  top  of  this  mountain  is  fo  intenfe,  that  travellers  very  of¬ 
ten  find  their  clothes  infufficient  to  protect  them ;  and  it  is  re¬ 
markable  that  fuch  intenfe  cold  is  always  produced  by  a  feuth. 
wind.  The  day  that  our  author  took  his  drawing,  the  wind 
blew  faintly  from  the  north. 

The  bafe  of  mount  Etna,  according  to  M.  Houel’s  obferva- 
tions,  confifts  of  alternate  layers  of  lava  and  marine  fubftances, 
which  have  been  depofited  fucceffively  one  upon  another.  Thefe 
alternate  layers  extend  to  an  unknown  depth.  They  muft  in¬ 
deed  go  as  far  down  as  the  level  of  the  ftratum  of  lava  which 
was  difeharged  by  the  volcano  at  its  firft  origin.  The  laft  de¬ 
pofited  by  the  fea  is  a  range  of  calcareous  mountains  of  a  con¬ 
fiderable  height,  and  which  are  placed  on  a  bafis  of  lava.  Be¬ 
neath  that  layer  of  lava  is  another  of  fea-pebbles,  which  are 
well  known  to  be  rounded  by  their  attrition  againft  one  another 
by  the  motion  of  the  waves.  This  layer  is  of  confiderable 
depth,  and  lies  upon  a  yellowifti  rock  confifting  of  afpecies  of. 
indurated  fand.  The  river  Simeto  flows  oyer  this  rock,  which 
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It  Has  cut  away  eonfiderably.  That  part  which  is  at  prefent  the 
bed  of  the  river  is  much  higher  than  the  bafe  of  Etna  that  is 
on  a  level  with  the  fea ;  and  not  the  leaft  thing  occurs  to  fug- 
geft  an  idea  of  what  has  been  the  primary  bafe  of  the  volcano. 
The  marine  fubftances,  already  taken  notice  of,  lie  nearly  in  an 
horizontal  dire&ion,  more  or  lefs  fo  according  to  the  nature  of 
the  lurface  on  which  they  have  been  depofited. 

Etna  abounds  very  much  with  fprings,  fountains,  and  even 
rivers  of  confiderable  magnitude.  Our  author  has  computed, 
that  if  all  the  water  flowing  down  the  fides  of  this  mountain 
were  collefted,  it  would  fill  the  channel  of  a  river  36  feet  broad 
and  6  in  depth.  Many  of  the  fprings  afford  fine  lalt;  fome 
are  very  pure,  and  others  are  impregnated  with  noxious  fub¬ 
ftances  ;  while  others  are  remarkable  for  their  ufe  in  dyeing  par¬ 
ticular  colours. 

It  has  been  a  queftion,  Whether  the  eruptions  of  mount  Etna 
were  more  frequent  in  ancient  than  in  modern  times  ?  At  firth 
it  feems  impoflible  to  give  a  precife  anfwer  to  fuch  a  queftion  ; 
but  when  we  confider,  that  the  matter  in  the  volcanic  focus 
was  then  greater  in  quantity  than  at  prefent,  in  proportion  to 
the  fpace  which  it  occupied}  that  the  cavities  were  then  fooner 
filled  with  vapour ;  and  that  the  centre  of  the  focus  was  then 
lefs  remote,  we  need  not  hefitate  to  pronounce,  that  in  earlier 
times  the  eruptions  were  more  frequent  as  well  as  more  copious. 

Mount  Etna,  as  we  have  already  remarked,  has  been  a  cele¬ 
brated  volcano  from  the  remoteft  antiquity.  Diodorus  Siculus 
mentions  eruptions  of  it  as  happening  500  years  before  the 
Trojan  war,  or  1693  years  before  the  Chriftian  sera.  From 
Homer’s  filence  with  regard  to  the  phenomenon  of  Etna,  it  is 
to  be  prefumed  that  the  volcano  had  been  many  ages  in  a  ftate 
of  inabfivity,  and  that  no  tradition  of  its  burning  remained 
among  the  inhabitants  at  the  time  he  compofed  his  Odyfley  5 
perhaps  it  never  had  emitted  flames  fince  the  country  was  peo¬ 
pled.  The  firft  eruption  taken  notice  of  by  ancient,  but  by  no 
means  contemporary,  authors,  happened  before  the  Greeks 
landed  on  the  Aland,  and  is  fuppofed  to  have  feared  the  Sicani 
from  the  eaft  part  of  Sicily. 

Pindar  is  the  oldeft  writer  extant  who  fpeaks  of  Etna  as  a 
volcano.  The  firft  recorded  eruption  was  in  the  time  of  Pytha¬ 
goras.  Plato  was  invited  by  the  younger  Dionyfius  to  examine 
the  ftate  of  the  mountain  after  the  fixth.  It  threw  up  flames 
and  lava  near  an  hundred  times  between  that  period  and  the 
battle  of  Pharfalia :  it  was  particularly  furious  while  Sextus 
Pompeius  was  adding  the  horrors  of  war  to  its  devaluations. 
Charlemagne  happened  to  be  at  Catania  during  one  of  the 
eruptions ;  and  from  his  reign  the  chronicles  mention  fifteen 
down  to  that  of  the  year  1669,  the  meft  terrible  of  them  all. 
Since  1669  there  have  been  feveral  eruptions,  but  none  of  them 
comparable  to  it.  In  that  which  happened  in  1766,  the  lava 
fprung  up  into  the  air  to  a  confiderable  height,  twelve  miles 
below  the  fummit ;  but  formed  a  ftream  only  fix  miles  in  length 
and  one  mile  in  breadth. 

The  1  aft:  eruption  happened  in  1 7S7.  From  the  ift  to  the 
loth  of  July,  there  were  figns  of  its  approach.  On  the  nth, 
after  a  little  calm,  there  was  a  fubterraneous  noife,  like  the 
found  of  a  drum  in  a  clofe  place,  and  it  was  followed  by  a  co¬ 
pious  burft  of  black  fmoke.  It  was  then  calm  till  the  1 5th, 
when  the  fame  prognoftics  recurred.  On  the  17  th,  the  fubter¬ 
raneous  noife  was  heard  again ;  the  fmoke  was  more  abundant, 
flight  thocks  of  an  earthquake  followed,  and  the  lava  flowed 
from  behind  one  of  the  two  little  mountains  which  form  the 
double  head  of  Etna.  On  the  18th,  while  the  fpe&ators  were 
in  anxious  expe&ation  of  a  more  fevere  eruption,  all  was  quiet, 
and  continued  fo  more  than  12  hours  :  foon  after,  they  perceiv¬ 
ed  fome  new  fhocks,  accompanied  with  much  noife 3  and  the 
mountain  threw  out  a  thick  fmoke,  which,  as  the  wind  was 
wefteily,  foon  darkened  the  eaftern  horizon  :  two  hours  after¬ 


wards  a  lhower  of  fine  black  brilliant  fand  defeended :  on  the 
eaft  fide  it  was  a  ftorrn  of  ftones  3  and,  at  the  foot  of  the  moun¬ 
tain,  a  deluge  of  flafties  of  fire,  of  fcoria  and  lava. 

Thefe  appearances  continued  the  whole  day  ;  at  the  fetting 
of  the  fun  the  feene  changed.  A  number  of  conical  flames 
rofe  from  the  volcano 3  one  on  the  north,  another  on  the  fouth, 
were  very  confpicuous ;  and  rofe  and  fell  alternately.  At  three 
in  the  morning,  the  mountain  appeared  cleft,  and  the  fummit 
feemed  a  burning  mafs.  The  cones  of  light  which  arofe  from 
the  crater  were  of  an  immenfe  extent,  particularly  the  two  juft 
mentioned.  The  two  heads  feemed  to  be  cut  away ;  and  at 
their  feparation  was  a  cone  of  flame,  feemingly  compofed  of 
many  lefl'er  cones.  The  flame  feemed  of  the  height  of  tha 
mountain  placed  on  the  mountain ;  fo  that  it  was  probably  two 
miles  high,  on  a  bafe  of  a  mile  and  a  half  in  diameter.  This 
cone  was  Hill  covered  with  a  very  thick  fmoke,  in  which  there 
appeared  very  brilliant  flaihes  of  lightning,  a  phenomenon 
which  Etna  had  not  before  afforded.  At  times,  founds  like 
thofe  from  the  explofion  of  a  large  cannon  were  heard,  feem¬ 
ingly  at  a  lefs  diftance  than  the  mountain.  From  the  cone,  as 
from  a  mountain,  a  jet  of  many  flaming  volcanic  matters  was 
thrown,  which  were  carried  to  the  diftance  of  fix  or  feven  miles  : 
from  the  bafe  of  the  cone  a  thick  fmoke  arofe,  which,  for  a 
moment,  obfeured  fome  parts  of  the  flame,  at  the  time  when 
the  rivers  of  lava  broke  out.  This  beautiful  appearance  con¬ 
tinued  three  quarters  of  an  hour.  It  began  the  next  night  with 
more  force  :  but  continued  only  half  an  hour.  In  the  intervals, 
however,  Etna  continued  to  throw  out  flames,  fmoke,  ftones 
ignited,  and  fhowers  of  fand.  From  the  20th  to  the  22(1,  the 
appearances  gradually  ceafed.  The  ftream  of  lava  was  carried 
towards  Bronte  and  the  plain  of  Lago. 

After  the  eruption,  the  top  of  the  mountain  on  the  weftern 
fide  was  found  covered  with  hardened  lava,  fcoria,  and  ftones. 
The  travellers  were  annoyed  by  fmoke,  by  ftiowers  of  fand, 
mephitic  vapours,  and  exceffive  heat.  They  faw  that  the  lava 
which  came  from  the  weftern  point  divided  into  two  branches, 
one  of  which  was  directed  towards  Libeccio ;  the  other,  as  we 
have  already  faid,  towards  the  plain  of  Lago.  The  lava  on  the 
weftern  head  of  the  mountain  had  from  its  various  fhapes  been- 
evidently  in  a  ftate  of  fufion  5  from  one  of  the  fpiracula,  the 
odour  was  ftrongly  that  of  liver  of  fulphur.  The  thermometer, 
in  defeending,  was  at  40  degrees  of  Fahrenheit’s  fcale 3  while 
near  the  lava,  in  the  plain  of  Lago,  it  was  140  degrees.  The 
lava  extended  two  miles  3  its  width  was  from  12  to  13J  feet, 
and  its  depth  13^  feet. 

A  variety  of  particulars  refpefting  this  celebrated  mountain 
may  he  found  in  different  volumes  of  the  Philol’ophical  Tianf- 
a&ions. 

ETOLIA,  a  country  of  ancient  Greece,  comprehending  all 
that  trail  now  called  the  Defpotat,  or  Little  Greece.  It  was 
parted  on  the  eaft  by  the  river  Evenus,  now  the  Fidari,  from  the 
Locrenl'es  Ozolae  :  on  the  weft,  from  Acarnania  by  the  Achelous ; 
on  the  north,  it  bordered  on  the  country  of  the  Dorians  and 
part  of  Epirus  5  and,  on  the  fouth,  extended  to  the  bay  of 
Corinth. 

ETON,  a  town  of  Bucks,  oppofite  Windfor.  It  is  feated  on 
the  Thames,  over  which  is  a  bridge.  It  is  famous  for  a  fchool 
and  college  founded  by  Henry  VI.  King’s  college  in  Cambridge 
admits  no  other  ftudents  for  fellows  but  what  have  been  brought 
up  here.  It  is  20  miles  W:  of  London.  Lon.  o.  36.  W; 
Lat.  50.  30.  N. 

ETRURIA.  SeeHETRUKiA. 

ETYMOLOGY,  that  part  of  grammar  which  confiders  and 
explains  the  origin  and  derivation  of  words,  in  order  to  arrive 
at  their  firft  and  primary  fignification,  whence  Quintilian  calls 
it  vriginatw. — The  word  is  formed  of  the  Greek  flt/j*©-  verus, 

“  true,'’  and Afyw  dleo,.  “  I  fpeak  j”  whence  Atyi«  d.jeourfe,  &c. 
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and  thence  Cicero  calls  the  etymolog y  nata tin  and  ucriloquluvi ; 
though  Quintilian  choofes  rather  to  call  it  originatio.  A  judi- 
cious  inquiry  into  etymologies  is  thought  by  fome  of  confider- 
abie  ule  ;  becaufe  nations,  who  value  themfelves  upon  their  an¬ 
tiquity,  have  always  looked  on  the  antiquity  of  their  language 
as  one  ot  the  heir  titles  they  could  plead ;  and  the  etymologift, 
by  ieeking  the  true  and  original  reafou  of  the  notions  and  ideas 
fixed  to  each  word  and  exprellion,  may  often  furnifh  an  argu¬ 
ment  of  antiquity,  from  the  traces  remaining  thereof,  compared 
with  the  ancient  ufes.  Add,  that  etymologies  are  neceffary 
for  the  thorough  underftanding  of  a  language.  For,  to  explain 
a  term  precifely,  there  feems  a  neceffity  for  recurring  to  its  firft 
impoiition,  in  order  to  fpeak  juilly  and  fatisfadtorily  upon  it. 
The  force  and  extent  of  a  word  are  generally  better  conceived 
when  a  perfon  knows  its  origin  and  etymology. 

It  is  objedted,  however,  that  the  art  is  arbitrary,  and  built 
altogether  on  conjectures  and  appearances;  and  the  etymolo- 
gifts  are  charged  with  deriving  their  words  from  whence  they 
pleafe.  And  indeed  it  is  no  eafy  matter  to  go  back  into  the 
ancient  Britifh  and  Gaulifh  ages,  and  to  follow,  as  it  were,  by 
the  track,  the  various  imperceptible  alterations  a  language  has 
undergone  from  age  to  age ;  and  as  thofe  alterations  have  tome- 
times  been  merely  owing  to  caprice,  it  is  eafy  to  take  a  mere 
imagination  or  conjedture  for  a  regular  analogy  :  fo  that  it  is  no 
wonder  the  public  (hould  be  prejudiced  again1!  a  fcience  which 
feems  to  ftand  on  fo  precarious  a  footing.  It  mutt  certainly 
be-  owned,  that  etymologies  are  frequently  fo  far-fetched,  that 
one  can  fcarce  fee  any  reiemblance  or  correl'pondence  in  them. 
Quintilian  has  fhown,  that  the  ancient  etymologies,  notwith¬ 
standing  all  their  learning,  fell  into  very  ridiculous  derivations. 

The  etymologies  of  our  Englifh  words  have  been  derived 
from  the  Saxori,  Welch,  Walloon,  Danifh,  Latin,  Greek,  8cc. 
In  the  prefent  work  the  etymologies  of  terms  are  generally 
noted,  where  their  obvioufneis  does  not  render  it  unnecellary,  or 
their  dubiety  or  unimportance  ufelefs. 

EVACUANT3,  in  pharmacy,  are  properly  fuch  medicines 
as  have  a  tendency  to  reduce  the  Strength.  Thus,  in  inflam¬ 
matory  dileaies,  pbyficians  diredt  evacuations  by  bleeding, 
fweating,  purging,  &c. 

EVAGRILTS  schol asticus,  a  famous  hiftorian,  born  at 
Epiphania  about  the  year  5  56.  He  practifed  the  profelfion  of 
an  advocate,  from  -which  he  was  called  Scbolafticus,  which 
name  was  then  given  to  the  pleaders  at  the  bar.  He  was  alio 
tribune  and  keeper  of  the  prefect’s  difpatches.  He  wrote  an 
ecclefiattical  hi  dory,  which  begins  where  Socrates  and  Theodo- 
ret  ended  theirs ;  and  other  works,  for  which  he  was  rewarded 
by  the  emperors  Tiberius  and  Mauritius.  M.  de  Valois  pub¬ 
lished  at  Paris  a  good  edition  of  Evagrius’s  eccle.fiaftical  hiftory, 
in  folio ;  and  it  was  republithed  at  Cambridge  in  1620,  in 
folio,  by  William  Reading,  with  additional  notes  of  various 
authors. 

EVANDER,  a  famous  Arcadian  chief,  called  the  fon  of 
Mercury,  on  account  of  his  eloquence,  brought  a  colony  of  his 
•people  into  Italy,  about  60  years  before  the  taking  of  Troy  ; 
when  Faunus,  who  then  reigned  over  the  Aborigenes,  gave  him 
a  large  extent  of  country,  in  which  he  fettled  with  his  friends. 
He  is  laid  to  have  taught  the  Latins  the  ufe  of  letters,  and  the 
art  of  hufbandry.  Lie  kindly  received  Hercules  when  he  re¬ 
turned  from  the  conqueft  of  Geryon,  and  he  was  the  firft  who 
railed  him  altars.  He  gave  ./Eneas  atfiftance  againft  the  Ru- 
tuii,  and  diflinguifhed  himfelf  by  his  hofpitahty.  It  is  faid 
that  he  firft  brought  the  Greek  alphabet  into  Italy,  and  intro¬ 
duced  there  the  worfliip  of  the  Greek  deities.  He  was  honour¬ 
ed  as  a  god  after  death,  and  his  fubjedls  railed  him  an  altar  on 
mount  Aventine. 

EVANGELISTS,  the  infpired  authors  of  the  gofpels.  The 
Word  is  derived  from  the  Greek  evayfthtof,  formed  of  tv  bene , 


“  well,"  and  “  angel  or  meflenger.4’  The  denomination 

cvartgelijts  was  likewife  given  in  the  ancient  church  to  fuch  as 
preached  the  gofpel  up  and  down,  without  being  attached  to 
any  particular  church,  being  either  commiffioned  by  the  apoflles 
to  inftrudt  the  nations,  or  ox  their  own  accord  abandoning 
every  worldly  attachment,  and  confecrating  themfelves  to  the 
facred  office  of  preaching  the  gcfpel.  In  this  fenfe  fome  in¬ 
terpreters  think  it  is  that  St.  Philip,  tvho  was  one  of  the  feven 
deacons,  is  called  the  evangcliji,  in  the  21ft  chapter  of  the  Adt3 
of  the  Apoflles,  ver.  8.  Again,  St.  Paul  writing  to  Timothy, 
ep.  ii.  cap.  iv.  ver.  5.  bids  him  do  the  work  of  an  evangelilt. 
The  fame  apoftle,  Eph.  iv.  u.  ranks  the  evangelifls  after  the 
apoflles  and  prophets. 

EVANID,  a  name  given  by.  fome  authors  to  fuch  colours  as 
are  of  no  long  duration,  as  thofe  in  the  rainbow,  in  clouds  be¬ 
fore  and  after  fun-let,-  &c.  Evanid  colours  are  alfo  called  fan- 
taji'ical  and  emphatic al  colours. 

EV ANTES,  in  antiquity,  the  priefleffes  of  Bacchus,  thus 
called,  becaufe  in  celebrating  the  orgia  they  ran  about  as  if  dif- 
tradted,  crying,  Evan,  evan,  ohe  evan.  See  Bacchanalia. 

EVAPORATION,  the  adt  of  diffipating  the  humidity  of  a 
body  in  fumes  or  vapour ;  differing  from  exhalation,  which  is 
properly  a  dilperfion  of  dry  particles  iffuing  from  a  body. 

Evaporation  is  ufually  produced  by  heat,  and  by  the  change 
of  air  :  thus,  common  fait  is  formed  by  evaporating  all  the  humi¬ 
dity  in  the  brine  or  fait  water ;  which  evaporation  is  either  per¬ 
formed  by  the  heat  of  the  fun,  as  in  the  lalt-works  on  the  lea- 
coaft,  ike. ;  or  by  means  of  fire,  as  at  the  falt-fprings,  & c. :  and 
it  is  well  known  how  ufeful  a  brifkwind  is  in  drying  wet  clothes, 
or  the  fui-face  of  the  ground.;  while  in  a  calm,  Hill  atmofphere, 
they  dry  extreme  {lowly. 

But,  though  Evaporation  he  generally  confidered  as  an  effedt 
of  the  heat  and  motion  of  the  air,  yet  M.  Gauteron,  in  the 
Memoires  de  l’Acad.  des  Scienc.  an.  1705,  thews,  that  a  quite 
oppofite  caufe  may  have  the  fame  effedt,  and  that  fluids  lofe 
more  of  their  parts  in  the  fevered:  frolt  than  when  the  air  is 
moderately  warm  :  thus,  in  the  great  froft  of  the  year  1 70S, 
he  found  that  the  greater  the  cold,  the  more  confiderable  the 
evaporation  ;  and  that  ice  itlelf  loll  full  as  much  as  the  warmer 
liquors  that  did  not  freeze. 

There  are  indeed  few  fubjedts  of  philofophical  inveftigation 
that  have  occafioned  a  greater  variety  of  opinion  than  the  theory 
of  Evaporation,  or  of  the  alcent  of  watei,  in  inch  a  fluid  as  air, 
between  8  and  9  hundred  times  lighter  than  itlelf,  to  different 
heights  according  to  the  different  denfities  of  the  air;  in  which 
cafe  it  muff  be  fpecifically  lighter  than  the  air  through  which 
it  afeends.  The  Cartefians  account  for  it  by  fuppofing,  that 
by  the  a-dtion  of  the  fun  upon  the  water,  fmall  particles  of  the 
water  are  formed  into  hollow  fpheres  and  filled  with  the  materia 
fubtilis,  which  renders  them  fpecifically  lighter  than  the  am¬ 
bient  air,  fo  that  they  are  buoyed  up  by  it. 

Dr.  Nieuwentyt,  in  his  Religious  Philofopher,  cont.  19,  and 
feveral  others,  have  alleged,  that  the  fun  emits  particles  of  fire 
which  adhere  to  thofe  of  water,  and  form  moleculae,  of  fmall 
bodies,  lighter  than  an  equal  bulk  of  air,  which  consequently 
afeend  till  they  come  to  a  height  where  the  air  is  of  the  fame 
fpecific  gravity  with  themfelves;  and  that  thefe  particles  being 
feparated  from  the  fire  with  which  they  are  incorporated,  coa¬ 
lesce  and  defeend  in  dew  or  rain. 

Dr.  Hailey  has  advanced  another  hypothefis,  which  has  been 
more  generally  received  :  he  imagined  that,  by  the  adtion  of 
the  fun  on  the  furface  of  the  water,  the  aqueous  particles  are 
formed  into  hollow  fpherules,  that  are  filled  with  a  finer  air 
highly  rarefied,  fo  as  to  become  fpecifically  lighter  than  the  ex¬ 
ternal  air.  Philof.  Tranf.  number  192,  or  Abr.  vol.  2,  p.  J26, 

Dr.  Deiaguliers,  diffatisfied  with  thefe  two  hypotbefes,  pro- 
pofes  another  in  the  Philof,  Tranf.  number  407,  or  Abr.  vol.  7, 
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pa.  61.  See  alfo  his  Courfe  of  Experimental  Phiiofophy,  vol. 
2,  p.  336.  He  fuppofes  that  heat  acts  more  powerfully  on 
water  than  on  common  air ;  that  the  fame  degree  of  heat  which 
rarefies  air  two-thirds,  will  rarefy  water  near  14,000  times  ; 
and  that  a  very  fmall  degree  of  heat  will  raife  a  fteam  or  va¬ 
pour  from  water,  even  in  winter,  whilft  it  condenfes  the  air ; 
and  thus  the  particles  of  water  are  converted  into  vapour  by 
being  made  to  repel  each  other  ftrongly,  and,  deriving  electri¬ 
city  from  the  particles  of  air  to  which  they  are  contiguous,  are 
repelled  by  them  and  by  each  other,  fo  as  to  form  a  fluid  which, 
being  lighter  than  the  air,  rifes  in  it,  according  to  their  rela¬ 
tive  gravities.  The  particles  of  this  vapour  retain  their  repel¬ 
lent  force  for  a  confiderable  time,  till,  by  fome  diminution  of 
the  denfity  of  the  air  in  which  they  float,  they  are  precipitated 
-downwards,  and  brought  within  the  fphere  of  each  other’s  at¬ 
traction  of  cohefion,  and  fo  join  again  into  drops  of  water. 

Many  objections  have  been  urged  againlt  this  opinion,  by 
Mr.  Clare  in  his  Treatife  of  the  Motion  of  Fluids,  pa.  294,  and 
by  Mr.Rowning  in  his  Syftenr  of  Phiiofophy,  part  2,  dill'.  6; 
to  which  Dr.  Hamilton  has  added  the  two  following,  viz.  that 
if  heat  were  the  only  caufe  of  evaporation,  water  would  eva¬ 
porate  falter  in  a  warm  clofe  room,  than  -when  expofed  in  a 
colder  place,  where  there  is  a  conftant  current  of  air ;  which  is 
contrary  to  experience ;  and  that  the  evaporation  of  water  is  fo 
far  from  depending  on  its  being  rarefied  by  heat,  that  it  is  car¬ 
ried  on  even  whilft  water  is  condenfed  by  the  coldnefs  of  the 
air,  till  it  freezes ;  and  fince  it  evaporates  even  when  frozen  into 
hard  ice,  it  mult  alfo  evaporate  in  all  the  lefl’er  degrees  of  cold. 
And  therefore  heat  does  not  feem  to  be  the  principal,  much  lefs 
the  only  caufe  of  Evaporation. 

Others  have  more  fuccefsfully  accounted  for  the  phenomena 
of  Evaporation  on  another  principle,  viz.  that  of  folution  ;  and 
fhewn,  from  a  variety  of  experiments,  that  what  we  call  Eva¬ 
poration,  is  nothing  more  than  a  gradual  folution  of  water  in 
air,  produced  and  fupported  by  the  fame  means,  viz.  attraction, 
heat,  and  motion,  by  which  other  folutions  are  eft'eCted. 

It  feems  the  Abbe  Nollet  firlt  ftarted  this  opinion,  though 
without  much  purfuing  it,  in  his  Lemons  de  Phyfique  Experi- 
mentale,  firft  publifhed  in  1743  :  he  offers  it  as  a  conjeCture, 
that  the  air  of  the  atmofphere  ferves  as  a  folvent  or  lponge, 
with  regard  to  the  bodies  that  encompafs  it,  and  receives  into 
its  pores  the  vapours  and  exhalations  that  are  detached  from 
the  rnafles  to  which  they  belong  in  a  fluid  ftate ;  and  he  ac¬ 
counts  for  their  afeent  on  the  fame  principles  with  the  afeent  of 
liquors  in  capillary  tubes.  On  this  hypothefis,  the  condenfa- 
tion  of  the  air  contributes,  like  the  fqueezing  of  a  fponge,  to 
their  defeent. 

Dr.  Franklin,  in  a  paper  of  Philofophical  and  Meteorological 
Obfervations,  Conjectures  and  Suppofitions,  delivered  to  the 
Royal  Society  about  the  year  1747,  and  read  in  1756,  fuggefted 
a  fimilar  hypothefis  :  he  obferves,  that  air  and  water  mutually 
attraCt  each  other ;  and  hence  he  concludes,  that  water  will  dil- 
folve  in  air,  as  fait  in  water;  every  particle  of  air  affuming  one 
or  more  particles  of  water;  and  when  too  much  is  added,  it 
precipitates  in  rain.  But  as  there  is  not  the  fame  contiguity 
between  the  particles  of  air  as  of  water,  the  folution  of  water 
in  air  is  not  carried  on  without  a  motion  of  the  air,  fo  as  to 
caufe  a  frelh  acceflion  of  dry  particles.  A  fmall  degree  of  heat 
fo  weakens  the  cohefion  ot  the  particles  of  water,  that  thofe  on 
the  furface  eafily  quit  it,  and  adhere  to  the  particles  of  air  : 
a  greater  degree  of  heat  is  neceffary  to  break  the  cohefion  be¬ 
tween  water  and  air ;  for  its  particles  being  by  heat  repelled  to 
a  greater  diflance  from  each  other,  thereby  more  eafily  keep  the 
particles  of  water  that  are  annexed  to  them  front  running  into 
cuhefions  that  would  obtiruCt,  refraft,  or  refieCt  the  heat :  and 
hence  it  happens  that  when  we  breathe  in  warm  air,  though 
the  fame  quantity  of  moifture  may  be  taken  up  from  the  lungs 
as  when  we  breathe  in  cold  air,  yet  that  moifture  is  not  lb 
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vifible.  On  thefe  principles  he  accounts  for  the  production  and 
different  appearances  of  fogs,  miffs,  and  clouds.  He  adds,  that 
if  the  particles  of  water  bring  eledtrical  fire  when  they  attach 
themfelves  to  air,  the  repulfion  between  the  particles  of  water 
eleCtrified,  joins  with  the  natural  repulfion  of  the  air  to  force 
its  particles  to  a  greater  diflance,  fo  that  the  air  being  more  di¬ 
lated,  rifes  and  carries  up  with  it  the  water  :  which  mutual  re¬ 
pulfion  of  the  particles  of  air  is  increafed  by  a  mixture  of  com¬ 
mon  fire  in  the  particles  of  water.  When  air,  loaded  with  fur- 
rounding  particles  of  water,  is  compreffed  by  adverfe  winds,  or 
by  being  driven  againft  mountains,  See.  or  condenfed  by  taking 
away  the  fire  that  aflifted  it  in  expanding,  the  particles  will  ap¬ 
proach  one  another,  and  the  air  with  its  water  will  defcend  as 
a  dew ;  or  if  the  water  furrounding  one  particle  of  air  come  in 
contaCt  with  the  water  furrounding  another,  they  coalefce  and 
form  a  drop,  producing  rain  ;  and  fince  it  is  a  well-known  fact, 
that  vapour  is  a  good  conductor  of  electricity,  as  well  as  of 
common  fire,  it  is  veafonable  to  conclude  with  Mr.  Henley, 
that  Evaporation  is  one  great  caufe  of  the  clouds  becoming  at 
times  furcharged  with  this  fluid.  Philof.  Tranf.  vol.  67,  pa. 
134.  See  alfo  vol.  54,  p.  128,  or  Franklin’s  Letters  and  Pa¬ 
pers  on  Philofophical  Subjects,  p.  42,  &c.  and  pa.  182,  ed.  1769. 

M.  le  Roi,  of  the  Academy  of  Sciences  at  Paris,  has  alfo  advan¬ 
ced  the  fame  opinion,  and  fupported  it  by  a  variety  of  faCts  and 
obfervations  in  the  Memoirs  for  the  year  1751.  He  thews, 
that  water  does  undergo  in  the  air  a  real  diliolution,  forming 
with  it  a  tranfparent  mixture,  and  poffefling  the  fame  proper^ 
ties  with  the  folutions  of  moft  falts  in  water ;  and  that  the  two 
principal  caufes  which  promote  the  folution  of  water  in  the  air, 
are  heat  and  wind;  that  the  hotter  the  air  is,  within  a  certain 
limit,  the  more  water  it  will  diflolve;  and  that  at  a  certain  de¬ 
gree  of  heat  the  air  will  be  faturated  with  water  ;  and  by  de¬ 
termining  at  different  times  the  degree  of  the  air’s  faturation, 
he  eftimates  the  influence  of  thofe  caufes  on  which  the  quantity 
depends  that  is  l'ufpended  in  the  air  in  a  rtate  of  folution.  Ac¬ 
cordingly,  the  air,  heated  by  evaporating  fubftances  to  which  it 
is  contiguous,  becomes  more  rare  and  light,  rifes  and  gives  way 
to  a  denfer  air;  and,  by  being  thus  removed,  contributes  to 
accelerate  the  Evaporation.  The  fixed  air  contained  in  the  in¬ 
ternal  parts  of  evaporating  bodies,  put  into  aftion  by  heat, 
feems  alfo  to  increale  their  Evaporation.  The  wind  is  another 
caufe  of  the  increafe  of  Evaporation,  chiefly  by  changing  and 
renewing  the  air  which  immediately  eneompaffes  the  evapora¬ 
ting  fubftances  ;  and  from  the  confideration  of  thefe  two  caufes 
combined,  it  appears  why  the  quantity  of  vapour  raifed  in  the 
night  is  lefs  than  that  of  the  day,  fince  the  air  is  then  both  lefs 
heated  and  lefs  agitated.  To  the  objection  urged  againft  this 
hypothefis,  on  account  of  the  Evaporation  of  water  in  a  va¬ 
cuum,  this  ingenious  writer  replies,  that  the  water  itfelf  con¬ 
tains  a  great  quantity  of  air,  which  gradually  difengages  itfelf, 
and  caufes  the  Evaporation  ;  and  that  it  is  impoflible  that  a 
lpace  containing  water  which  evaporates  fhould  remain  perfeH- 
ly  free  from  air.  To  this  objection  a  late  writer,  Dr.  Dobfon 
of  Liverpool,  replies,  that  though  air  appears,  by  unqueftion- 
able  experiments,  to  be  a  chemical  folvent  of  water,  and  as  fuch 
is  to  be  confidered  as  one  caufe  of  its  Evaporation,  heat  is  an¬ 
other  caufe,  acting  without  the  intervention  of  air,  and  pro¬ 
ducing  a  copious  Evaporation  in  an  exhaufted  receiver ;  agree¬ 
ably  to  an  experiment  of  Dr.  Irving,  who  fays,  that  in  an  ex¬ 
haufted  receiver  water  rifes  in  vapour  more  copioufly  at  180° 
of  Fahrenheit’s  thermometer,  than  in  the  open  air  at  21 2°,  its 
boiling  point.  Dr.  Dobfon  farther  adds,  that  water  may  exift 
in  air  in  three  different  ftates;  in  a  ftate  of  perfect  folution, 
when  the  air  will  be  clear,  dry,  and  heavy,  and  its  powers  of 
folution  ftill  active;  in  a  ttate  of  beginning  precipitation,  when 
it  becomes  moift  and  foggy,  its  powers  of  folution  are  dimi- 
niflied,  and  it  becomes  lighter  in  proportion  as  its  wrater  is 
depofited;  and  alfo,  when  it  i6  completely  precipitated,  yliich 
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may  happen  either  by  a  flower  procefs,  when  the  diflolved  wa¬ 
ter  falls  in  a  drizzling  rain,  or  by  a  more  fudden  procefs,  when 
it  defcends  in  brifk  fhowers.  Philof.  Tranf.  vol.  67,  p.  257, 
and  Phipps’s  Voyage  towards  the  North  Pole,  p.  21 1. 

Dr.  Hamilton,  profeflbr  of  philofophy  in  the  univerfity  of 
Dublin,  traftfmitted  to  the  Royal  Society  in  1765,  a  long  Dif- 
fertation  on  the  nature  of  Evaporation,  in  which  he  propofes 
and  eftablifties  this  theory  of  folution ;  and  though  other  wri¬ 
ters  had  been  prior  in  their  conjeftures,  and  even  in  their  rea- 
foning  on  this  fubjedt.  Dr.  Hamilton  allures  us,  that  he  has 
not  reprefented  any  thing  as  new  which  he  was  confcious  had 
ever  been  propofed  by  any  one  before  him,  even  as  a  conjec¬ 
ture.  Dr.  Hamilton  having  evinced  the  agreement  between 
Solution  and  Evaporation,  concludes,  that  Evaporation  is  no¬ 
thing  more  than  a  gradual  folution  of  water  in  air,  produced 
and  promoted  by  attradlion,  heat,  and  motion,  juft  as  other  l'o- 
lutions  are  effected. 

To  account  for  the  afcent  of  aqueous  vapours  into  the  at- 
mofphere,  this  ingenious  writer  obferves,  that  the  loweft  part 
of  the  air  being  prelfed  by  the  weight  of  the  upper  againft  the 
furface  of  the  water,  and  continually  rubbing  upon  it  by  its 
motion,  attradls  and  diflblves  thofe  particles  with  which  it  is 
in  contadl,  and  feparates  them  from  the  reft  of  the  water. 
And  fince  the  caufe  of  folution  in  this  cafe  is  the  ftronger  at¬ 
traction  of  the  particles  of  water  towards  the  air,  than  towards 
each  other,  thofe  that  are  already  diflolved  and  taken  up,  will 
be  ftill  farther  raifed  by  the  attraftion  of  the  dry  air  that  lies 
over  them,  and  thus  will  diffufe  themfelves,  riling  gradually 
higher  and  higher,  and  fo  leave  the  loweft  air  not  fo  much  fa- 
turated  but  that  it  will  ftill  be  able  to  diffolve  and  take  up  freth 
particles  of  water;  which  procefs  is  greatly  promoted  by  the 
motion  of  the  wind.  When  the  vapours  are  thus  raifed  and 
carried  by  the  winds  into  the  higher  and  colder  parts  of  the  at- 
mofphere,  fome  of  them  will  coalefce  into  fmall  particles, 
which  (lightly  attracting  each  other,  and  being  intermixed  with 
air,  will  form  clouds ;  and  thefe  clouds  will  float  at  different 
heights,  according  to  the  quantity  of  vapour  borne  up,  and  the 
degree  of  heat  in  the  upper  parts  of  the  atmofphere  :  and  thus 
clouds  are  generally  higher  in  fummer  than  in  winter.  When 
the  clouds  are  much  increafed  by  a  continual  addition  of  va¬ 
pours,  and  their  particles  are  driven  clofe  together  by  the  force  of 
the  winds,  they  will  run  into  drops  heavy  enough  to  fall  down 
in  rain.  If  the  clouds  be  frozen  before  their  particles  are  ga¬ 
thered  into  drops,  fmall  pieces  of  them  being  condenfed  and 
made  heavier  by  the  cold,  fall  down  in  thin  flakes  of  fnow. 
When  the  particles  are  formed  into  drops  before  they  are  fro¬ 
zen,  they  become  hailftones.  When  the  air  is  replete  with  va¬ 
pours,  and  a  cold  breeze  fprings  up,  which  checks  the  folution 
cf  them,  clouds  are  formed  in  the  lower  parts  of  the  atmo¬ 
fphere,  and  compofe  a  mill  or  fog,  which  ul'ually  happens  in  a 
cold  morning,  and  is  dilperfed  when  the  fun  has  warmed  the 
air,  and  made  it  capable  of  diffolving  thefe  watry  particles. 
Southerly  winds  commonly  bring  rain,  becaufe,  being  warm 
and  replete  with  aqueous  vapours,  they  are  cooled  by  coming 
into  a  colder  climate;  and  therefore  they  part  with  fome  of 
them,  and  ftiffer  them  to  precipitate  in  rain  :  whereas  northerly 
winds,  being  cold,  and  acquiring  additional  heat  by  coming  in¬ 
to  a  warmer  climate,  are  ready  to  dilfolve  and  receive  more  va¬ 
pour  than  they  before  contained ;  and  therefore,  by  long  con¬ 
tinuance,  they  are  dry  and  parching,  and  commonly  attended 
with  fair  weather. 

Changes  of  the  air,  with  refpeft  to  its  denfity  and  rarity,  as 
well  as  its  heat  and  cold,  will  produce  contrary  effects  in  the 
folution  of  water,  and  the  confequent  afcent  or  fall  of  vapours. 
Several  experiments  prove  that  air,  when  rarefied,  cannot  keep 
to  much  water  diflolved  as  it  does  in  a  more  condenfed  ftate; 
and  therefore  when  the  atmofphere  is  faturated  with  water,  and 
changes  from  a  denfer  to  a  rarer  Hate*  theJiigh  and  colder  parts 


of  it  will  let  go  fome  of  the  water  before  diflolved,  forming 
new  clouds,  and  difpofing  them  to  fall  down  in  rain  :  but  a 
change  from  a  rarer  to  a  denfer  flate  will  flop  the  precipitation 
of  the  water,  and  enable  the  air  to  dilfolve,  either  in  whole 
or  in  part,  fome  of  thofe  clouds  that  were  formed  before,  and 
render  their  particles  lei's  apt  to  run  into  drops  and  fall  down  in 
rain :  on  this  account,  we  generally  find  that  the  rarefied  and 
condenfed  ftates  of  the  atmofphere  are  refpeftively  attended, 
with  rain  or  fair  weather.  See  more  on  this  fubjeft  in  the 
Philof.  Tranf.  vol.  55,  pa.  146,  or  in  Hamilton’s  Philofophical 
Eft  ays,  p.  33. 

Dr.  Halley,  before  mentioned,  has  furniflied  fome  experi¬ 
ments  on  the  Evaporation  of  water;  the  refult  of  which  is 
contained  in  the  following  articles:  1.  That  water  faked  to. 
about  the  fame  degree  as  fea-water,  and  expoled  to  a  heat, 
equal  to  that  of  a  fummer’s  day,  did,  from  a  circular  furface  oi 
about  8  inches  diameter,  evaporate  at  the  rate  of  6  ounces  in 
24  hours  :  whence  by  a  calculus  he  finds  that,  in  fuch  circum- 
ftances,  the  water  evaporates  i-ioth  of  an  inch  deep  in  la¬ 
bours  :  which  quantity,  he  obferves,  will  be  found  abundantly 
fufneient  to  furnifh  all  the  rains,  fprings,  dews,  &c.  By  this 
experiment,  every  10  fquare  inches  of  furface  of  the  water 
yield  in  vapour  per  diem  a  cubic  inch  of  water :  and  each. 
Iquare  foot  half  a  wine  pint ;  every  fpace  of  4  feet  fquare,  a. 
gallon  ;  a  mile  fquare,  6914  tuns  ;  and  a  fquare  degree,  of  6 
Englifti  miles,  will  evaporate  33  millions  of  tuns  a  day ;  and 
the  whole  Mediterranean,  computed  to  contain  160  fquare  de¬ 
grees,  at  leaft  5280  millions  of  tuns  each  day.  Philof.  Tranf. 
number  189,  or  Abridg.  vol.  2,  pa.  108. 

2.  A  furface  of  8  fquare  inches,  evaporated  purely  by  the  na¬ 
tural  warmth  of  the  weather,  without  either  wind  or  fun,  in  the 
courfe  of  a  whole  year,  16292  grains  of  water,  or6q  cubic  inches) 
confequently,  the  depth  of  water  thus  evaporated  in  one  year 
amounts  to  8  inches.  But  this  being  too  little  to  anfwer  the  expe¬ 
riment  of  the  French,  who  found  that  it  rained  19  inches  of  water 
in  one  year  at  Paris ;  or  thofe  of  Mr.  Townley,  who  found  the 
annual  quantity  of  rain  in  Lancafhire  above  40  inches;  he 
concludes,  that  the  fun  and  wind  contribute  more  to  Evapora¬ 
tion  than  any  internal  heat  or  agitation  of  the  water.  In  efledf. 
Dr.  Halley  fixes  the  annual  Evaporation  of  London  at  48 
inches;  and  Dr.  Dobfon  ftates  the  fame  for  Liverpool  at  36J. 
inches.  Philof.  Tranf.  vol.  67,  p.  232. 

3.  The  effebt  of  the  wind  is  very  confiderable,  on  a  double 
account ;  for  the  fame  obfervations  (hew  a  very  odd  quality  in- 
the  vapours  of  water,  viz.  that  of  adhering  and  banging  to  the> 
furface  that  exhaled  them,  which  they  clothe  as  it  were  with  a 
fleece  of  vapourous  air;  which  once  invefting  the  vapour,  it 
afterwards  rifes  in  much  lefs  quantity.  Whence,  the  quantity 
of  water  loft  in  24  hours,  when  the  air  is  very  ftill,  was  very 
fmall,  in  proportion  to  what  went  off  when  there  was  a  ftrong 
gale  of  wind  abroad  to  diifipate  the  fleece,  and  make  room  for 
the  emiffion  of  vapour;  and  this,  even  though  the  experiment 
was  made  in  a  place  as  clofe  from  the  wind  as  could  be  con¬ 
trived.  Add,  that  this  fleece  of  water,  hanging  to  the  furface 
of  waters  in  ftill  weather,  is  the  occafion  of  very  ltrange  ap¬ 
pearances,  by  the  refrablion  of  the  vapours  differing  from  and 
exceeding  that  of  common  air :  whence  every  thing  appears 
raifed,  as  houles  like  fteeples,  ftiips  as  on  land  above  the  water, 
the  land  raifed,  and  as  it  were  lifted  from  the  fea,  &c. 

4.  The  fame  experiments  ihew  that  the  Evaporation  in  May, 
June,  July,  and  Auguft,  which  are  nearly  equal,  are  about 
three  times  as  great  as  thofe  in  the  months  of  November,.  De¬ 
cember,  January,  and  February.  Philof.  Tranf.  N°  212,  or. 
Abr.  vol.  2,  pa.  no. 

Dr.  Brownrigg,  in  his  Art  of  making  common  fait,  pa.  189, 
fixes  the  Evaporation  of  fome  parts  of  England  at  73.8  inches 
during  the  months  of  May,  June,  July,  and  Auguft;  and  the 
Evaporation  of  the  whole  year  at  more  than  140  inches.  But 
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the  evaporation  of  the  four  fummer  months  at  Liverpool,  on  a 
medium  of  4  years,  was  found  to  be  only  18  SS  inches.  Alfo 
Dr.  Hales  calculates  the  greateft  annual  Evaporation  from  the 
furface  of  the  earth  in  England  at  6  66  inches ;  and  therefore 
the  annual  Evaporation  from  a  furface  of  water  is  to  the 
annual  -  Evaporation  from  the  furface  of  the  earth  at  Liver¬ 
pool,  nearly  as  6  to  1.  See  the  Philof.  Tranf.  vol.  67. 

In  the  Tranfaftions  of  the  American  Philofophical  Society, 
vol.  3,  pa.  125,  there  is  an  ingenious  paper  on  Evaporation,  by 
Dr.  Wiftar,  It  is  there  {hewn,  that  evaporation  arifes  when  ihe 
moiid  body  is  warmer  than  the  medium  it  is  inclofed  in.  And, 
on  the  contrary,  it  acquires  moifture  from  the  air,  when  the 
body  is  the  colder.  This  carrying  off,  and  acquiring  of  moifture, 
it  is  (hewn,  is  by  the  palfage  of  heat  out  of  the  body,  or  into  it. 

This  lubjedt,  regarded  in  a  chemical  view,  will  be  found  fully 
treated  under  the  article  Chemistry,  pages  375  and  381. 

EVAPORATOR,  a  contrivance  calculated  for  expediting 
the  procefs  of  evaporation.  A  model  of  it  was  prefented  by 
the  inventor,  Mr.  Browne  of  Derby,  to  the  Society  for  the  en- 
courao-ement  of  arts,  &c.  who  conferred  on  him  their  gold  me¬ 
dal.  °From  Mr.  Browne’s  communication,  inferted  in  the  So¬ 
ciety’s  volume  for  1794,  we  extract  the  following  account. 

“  I  herewith  (fays  the  author)  fend  you  a  plan  and  model  of 
a.  furnace  I  ufe  for  evaporation,  and  have  found  more  fervice- 
able  for  that  purpofe  than  any  copper  or  boiler  I  ever  faw ; 
and  I  am  of  opinion  it  might  be  advantageoufly  applied  to  the 
drying  malt,  as  the  heat  is  more  equally  dilperl'ed,  and  the  va¬ 
pour  carried  off,  much  quicker  than  by  the  mode  now  pradtifed. 
i  have  not  obferved  the  exadt  quantity  of  moifture  which  may 
be  exhaled  in  a  given  time  by  a  given  quantity  of  fuel ;  but  I 
can  with  fafety  fay  that  at  leaft  one  half  of  the  fuel,  and  a  great 
deal  of  trouble,  is  faved  by  this  contrivance ,  as  it  does  not  re¬ 
quire  near  the  attendance  that  boilers  in  general  do,  in  fupply- 
mg  it  with  liquor  or  fuel,  which  need  only  be  done  twice  in 
twenty-four  hours;  for  the  fire,  being  confined  in  the  firft  in- 
ftance  to  the  bottom,  and  the  evaporation  being  regular,  a  cer¬ 
tain  quantity  either  of  fuel  or  liquor  may  be  put  in  at  certain 
times  :  but  the  greateft  advantage  this  furnace  poflefles,  and 
the  only  part  I  flatter  myfelf  may  be  called  new,  is,  the  atmo- 
fphere  being  rendered  of  an  equal  heat  with  the  liquor;  by 
which  means  more  moifture  is  carried  away  by  the  current  of 
hot  air,  than  by  any  other  means  I  am  acquainted  with. 

«  ^he  utility  of  this  Evaporator,  therefore,  is  in  my  opinion 
twofold:  firft,  the  evaporation  is  much  quicker,  with  a  lefs 
quantity  of  fuel,  than  in  the  generality  of  the  boilers  now  in 
ufe  ;  fecondly,  the  operator,  as  well  as  the  whole  neighbourhood, 
cannot  in  the  leaft  be  affedied  or  annoyed,  let  the  vapour  or 
fteam  be  ever  fo  pernicious.  That  evaporation  is  much  greater 
by  this  mode,  will  appear  very  plain,  when  the  courfe  of  the 
heat  is  pointed  out :  it  is  firft  carried  under  the  velftel,  then 
reverted  back  on  the  (ides,  anck.finally  it  is  carried  over  the  fur¬ 
face  ;  by  which  means  the  air,  that  is  in  contadl  with  the  liquor, 
is  ft/heated  and  highly  rarefied,  that  the  fluid  is  railed  into  va¬ 
pour  or  fteam,  much  quicker,  and  with  lefs  fuel,  than  if  the 
atmofphere  was  cold ;  and,  As  the  air  necefiary  to  keep  the  fuel 
in  coinbuftion  pafles  over  the  furface  of  the  liquor,  every  per¬ 
nicious  vapour  is  carried  with  it  into  the  fire,  where  it  is  de- 
compofed,  or  at  leaft  fo  changed  as  to  be  no  longer  pernicious. 

“As  the  diminution  of  labour  in  all  operations  is  fo  much 
to  be  wifhed,  I  think  it  necefiary  to  add,  that  by  this  contri¬ 
vance  one  man  can  do  more  work  than  three  can  in  the  ufual 
method,  the  fire-place  being  fo  contrived,  that  as  much  fuel 
may  be  put  on  at  one  time  as  will  lerve  twelve,  or  even  twenty- 
four  hours ;  and  the  fame  may  be  faid  of  the  fupplying  the 
veflel  with  frefti  liquor.” 

“  A  view  of  the  Evaporator  is  exhibited  in  plate  15,  where 
Fig.  1.  is  a  complete  view  of  the  whole.  Fig.  2.  A  fedtion 
Jcnglhwifij  of  the  boiler,  fire-place,  &c.  Fig.  3.  A  traiifveife 
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fedtion  of  the  boiler  and  flues,  looking  towards  the  fire-place. 
Fig.  4.  A  plan  from  A.  to  B.  of  fig.  2.  Fig.  3.  Plan  from  C. 
to  D.  Fig.  6.  Plan  from  E  to  F.  Fig.  7.  Plan  from  G.  to  ll. 
a.  The  opening  or  hole  through  which  the  air  enters;  and  being 
admitted  through  the  three  holes  b,  b ,  b,  pafles  over  the  furface 
of  the  liquor  in  the  ciftern  or  boiler  x,  and  then  paffing  again 
by  fimitar  openings  at  the  oppofite  end  of  the  ciftern y,y,  de- 
feends  by  the  vacuity  c,  c,  and,  by  the  holes  d,  d,  is  conveyed, 
by  the  paflages  e,  e,  to  the  afh-hole  or  under-fide  of  the  grate, 
and  thus  ferves  to  adfuate  the  fire,  bringing  with  it  the  fteam 
arifing  from  the  boiler. 

“  The  air  and  fteam,  having  thus  ferved  the  purpofe  of  adlua- 
ting  the  fire,  are,  with  the  fmoke  arifing  from  the  fuel,  conveyed 
by  the  back  of  the  furnace  g ,  g,  under  the  boiler  along  the 
pafiage  h,  b ;  and,  riling  through  an  aperture  i,  i,  under  an  in¬ 
clined  cafc-iron  plate  k,  k,  pafles  through  two  holes,  /,  /,  into 
the  paflages  in,  m,  and  rifes,  by  two  other  holes  n,  n,  into  a  va¬ 
cuity  0,  0,  whence  it  arifes  again  by  two  holes  p,  p,  enters  the 
flues  y,  y,  and  thence  into  the  chimneys  r,  r.  s,  s.  The  ftoking- 
hole  of  the  furnace,  t,  t.  The  afh  hole.  v,  v.  The  opening 
through  which  the  fuel  is  put  into  the  furnace.  vu.  Ttie  door, 
or  opening  to  the  ciftern. 

“  i’he  fame  letters  refer  to  the  fame  parts  in  all  the  feveral 
delineations  in  the  plate.” 

EVASION,  in  law,  is  ufed  for  any  fubtile  endeavour  to  fet 
afide  truth,  or  to  efcape  the  punifhment  of  the  law,  which  will 
not  be  endured.  Thus,  if  a  perfon  fays  to  another  that  he  will 
not  ftrike  him,  but  will  give  him  a  pot  of  ale  to  ftrike  him  firft, 
and  accordingly  he  ftrikes,  the  returning  of  it  is  punifhable ; 
and  if  the  perfon  firft  ftriking  be  killed,  it  is  murder;  for  no 
man  (hall  evade  the  juftice  of  the  law  by  fuch  a  pretence  to 
cover  his  malice. 

EVATES,  a  branch  or  divifion  of  the  druids,  or  ancient 
Celtic  philofophers.  Strabo  divides  the  Britifh  and  Gaulifh 
philofophers  into  three  fedts;  bards,  evates,  and  druids.  He  • 
adds,  that  the  bards  were  the  poets  and  muficians;  the  evates, 
the  priefts  and  naturalifts;  and  the  druids  were  moralifts  as 
well  as  naturalifts  :  But  Marcellus  and  Hornius  reduce  them  ■ 
all  to  two  fedts,  viz.  the  Bards  and  Druids. 

EUBAGES,  an  order  of  priefts  or  philofophers  among  the 
ancient  Celtae  or  Gauls:  lbrne  will  have  the  eubages  to  be  the 
fame  with  the  druids  and  faronidse  of  Diodorus;  and  others, 
that  they  were  the  fame  with  what  Strabo  calls  Evates. 

EUCHARIST,  the  facrament  of  the  Lord's  (upper,  proper-- 
ly  fignifies  giving  thunks. — The  word  in  its  original  Greek, 
lA^apiria,  literally  imports  tbankfgiving ;  being  formed  of  w 
bene,  “  well,”  and  ya^<;  gratia,  “  thanks.”  This  facrament 
was  inftituted  by  Chrift  himfelf,  and  the  participation  of  it  is 
called  communion.  As  to  the  manner  of  celebrating  the  eu- 
charift  among  the  ancient  Chriftians,  after  the  cuftomary  obla¬ 
tions  were  made,  the  deacon  brought  water  to  the  bifliops  and 
prefbyters,  (landing  round  the  table,  to  wafii  their  hands;  ac¬ 
cording  to  that  of  the  pfalmift,  “  I  will  wa(h  my  hands  in  in- 
nocency,  and  fo  will  I  compafsthy  altar,  O  Lord.”  Then  the  dea¬ 
con  cried  out  aloud,  “  Mutually  embrace  and  kifs  each  other 
which  being  done,  the  whole  congregation  prayed  for  the  uni- 
verfal  peace  and  welfare  of  the  church,  for  the  tranquillity  and 
repofe  of  the  world,  for  the  profperity  of  the  age,  for  whole- 
fome  weather,  and  for  all  ranks  and  degrees  of  men.  After 
this  followed  mutual  falutations  of  the  minifter  and  people; 
and  then  the  bifliop  or  prelbyter  having  l’andlificd  the  elements 
by  a  lolemn  benedidlion,  he  brake  the  bread,  and  delivered  it 
to  the  deacon,  who  diftributed  it  to  the  communicants,  and 
after  that  the  cup.  Their  1'acramental  wine  was  ufually  di¬ 
luted  or  mixed  with  water.  During  the  time  of  adininiftra- 
tion,  they  fang  hymns  and  pfalms ;  and  having  concluded  with 
prayer  and  thanldgiving,  the  people  faluted  each  other  with  a 
kifs  of  peace,  and  fo  the  afiembly  broke  up. 
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EUCHITES,  or  Euchitje,  a  fe£l  of  ancient  heretics,  who 
were  firft  formed  into  a  religious  body  towards  the  end  of  the 
fourth  century,  though  their  doftrine  and  difeipline  fubftfted  in 
Syria,  Egypt,  and  other  ealtern  countries  before  the  birth  of 
Chrift;  they  were  thus  called  becaufe  they  prayed  without 
coating,  imagining  that  prayer  alone  was  fufficient  to  fave  them. 
Their  great  foundation  were  thofe  words  of  St.  Paul,  (1  Thefia- 
lonians  v.  17.)  Pray  without  ceajing.  The  word  is  formed  of  the 
Greek,  vjyyi  prayer,  whence  Eu^tVt,  the  fame  with  the  Latin, 
precatorcs,  “  prayers.”  They  were  alio  called  Enthufiajis  and 
Mejfalians  ;  a  term  of  Hebrew  origin,  denoting  the  fame  as 
Euchites. 

The  Euchites  were  a  fort  of  myftics  who  imagined,  accord¬ 
ing  to  the  oriental  notion,  that  two  fouls  refided  in  man,  the 
one  good  and  the  other  evil;  and  who  were  zealous  in  expel¬ 
ling  the  evil  foul  or  daemon,  and  haftening  the  return  of  the 
good  fpirit  of  God,  by  contemplation,  prayer,  and  tinging  of 
hymns.  They  alfo  embraced  the  opinions  nearly  refembling 
the  Manichean  doctrine,  and  which  they  derived  from  the  te¬ 
nets  of  the  oriental  philofophy.  The  fame  denomination  was 
ufed  in  the  12th  century,  to  denote  certain  fanatics  who  infeft- 
ed  the  Greek  and  Ealtern  churches,  and  who  were  charged  with 
believing  a  double  Trinity,  rejecting  wedlock,  abltaining  from 
fiefh,  treating  with  contempt  the  facraments  of  baptifm  and 
the  Lord’s  fupper,  and  the  various  branches  of  external  worlhip, 
and  placing  the  eftence  of  religion  folely  in  external  prayer, 
and  maintaining  the  efficacy  of  perpetual  Implications  to  the 
fupreme  Being  for  expelling  an  evil  being  or  genius,  which 
dwelt  in\he  breaft  of  every  mortal.  This  feft  is  faid  to  have 
been  founded  by  a  perfon  called  Lucopctrus,  whofe  chief  dilciple 
was  named  Tichicus.  By  degrees  it  became  a  general  and  in¬ 
vidious  appellation  for  perfons  of  eminent  piety  and  zeal  for 
genuine  Chriftianity,  who  oppofed  the  vicious  praHices  and  in- 
folent  tyranny  of  the  priefthood;  much  in  the  fame  manner  as 
the  Latins  comprehended  all  the  adverlaries  of  the  Roman  pon¬ 
tiff  under  the  general  terms  of  Waldenses  and  Albigenses. 

EUCHOLOGIUM,  t  t^oxcyioi,  a  Greek  term,  fignifying  li¬ 
terally  a  difeourfe  on  prayer.  The  word  is  formed  of  tvyy,  prayer, 
and  Aoyo;  difeourfe.  The  Euchologium  is  properly  the  Greek 
ritual,  wherein  are  preferibed  the  order  and  adminiftration  of 
their  ceremonies,  facraments,  ordinations,  &c.  F.  Goar  has 
given  us  an  edition  of  the  Greek  Euchologium  in  Greek  and 
Latin,  with  notes,  at  Paris. 

EUCLID  of  Megaha,  a  celebrated  philofopher  and  logi¬ 
cian,  flourifhed  about  400  B.  C.  The  Athenians  having  pro¬ 
hibited  the  Megarians  from  entering  their  city  on  pain  of 
death,  this  -philofopher  difguifed  himfelf  in  women’s  clothes  to 
attend  the  leftures  of  Socrates.  After  the  death  of  Socrates, 
Plato  and  other  philofophers  went  to  Euclid  at  Megara,  to 
fhelter  themfelves  from  the  tyrants  who  governed  Athens. 
Euclid  admitted  but  one  chief  good ;  which  he  fometimes 
called  God,  fometimes  Spirit ,  and  fometimes  Providence. 

Euclid  of  Alexandria,  the  celebrated  mathematician,  flou- 
rifhed  in  the  reign  of  Ptolemy  Lagus,  about  277  B.  C.  Lie 
reduced  all  the  fundamental  principles  of  pure  mathematics, 
which  had  been  delivered  down  by  Thales,  Pythagoras,  Eu¬ 
doxus,  and  other  mathematicians  before  him,  into  regularity 
and  order,  and  added  many  others  of  his  own  difeovering;  on 
which  account  he  is  laid  to  be  the  firft  who  reduced  arithmetic 
and  geometry  into  the  form  of  a  fcience.  He  likewile  applied 
himfelf  to  the  Itudy  of  mixed  mathematics,  and  efpecially  to 
aftronomy,  in  which  he  alio  excelled.  The  molt  celebrated  of 
his  works  is  his  Elements  of  Geometry,  of  which  there  have 
heen  a  great  number  of  editions  in  all  languages;  and  a  fine 
edition  of  all  his  works  v/as  printed  in  1703,  by  David  Gre¬ 
gory,  Savilian  profeffor  of  aftronomy  at  Oxford. 

EUCRASY,  of  iv  well,  and  Kpa.cn;  temperature,  in  medicine, 
an  agreeable  well  proportioned  mixture  of  qualities,  whereby  a 
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body  is  faid  to  be  in  good  order  and  difpofed  for  a  good  ftate  of 
health. 

EUDIOMETER,  an  inftrument  for  afeertaining  the  purity 
of  the  atmofpherical  air,  or  the  quantity  of  oxygenous  gas 
or  vital  air  contained  in  it,  chiefly  by  means  of  its  diminution, 
on  a  mixture  with  nitrous  air.  See  Aerology,  p.  61.  Se¬ 
veral  kinds  of  thefe  have  been  invented,  the  principal  of  which 
are  the  following. 

I.  The  Eudiometer  originally  ufed  by  Dr.  Prieftley  is  a  di¬ 
vided  glafs  tube,  into  which,  after  having  filled  it  with  com¬ 
mon  water,  and  inverted  it  into  the  fame,  one  meafure  or  more 
of  common  air,  and  an  equal  quantity  of  nitrous  air,  are  intro¬ 
duced  by  means  of  a  fmall  phial,  which  is  called  the  meafure ; 
and  thus  the  diminution  of  the  volume  of  the  mixture,  which 
is  feen  at  once  by  means  of  the  graduations  of  the  tube,  in- 
ftantly  dilcovers  the  purity  of  the  air  required. 

II.  The  difeovery  of  Dr.  Prieftley  was  announced  to  the  pub¬ 
lic  in  the  year  1772;  and  feveral  perfons  both  at  home  and 
abroad  prefently  availed  themfelves  of  it,  by  framing  other 
more  accurate  inftruments.  The  firft  of  thefe  was  contrived  by 
M.  Landriani ;  an  account  of  which  is  publifhed  in  the  6th 
volume  of  Rofier’s  Journal  for  the  year  1775.  It  confifts  of  a 
glafs  tube,  fitted  by  grinding  to  a  cylindrical  veflel,  to  which 
are  joined  two  glafs  cocks  and  a  fmall  bafon ;  the  whole  being 
fitted  to  a  wooden  frame.  In  this  inftrument  quickfilver  is 
ufed  inftead  of  water ;  though  that  is  attended  with  an  incon¬ 
venience,  becaufe  the  nitrous  air  adds  upon  the  metal,  and  ren¬ 
ders  the  experiment  ambiguous. 

III.  In  1777,  Mr.  Magellan  publilhed  an  account  of  three 
Eudiometers  invented  by  himfelf,  confuting  of  glafs  veftels  of 
rather  difficult  conftrudtion,  and  troublefome  ufe.  Mr.  Cavallo 
obferves,  that  the  conftrudtion  of  all  the  three  is  founded  on  a 
fuppofition,  that  the  mixture  of  nitrous  and  atmofpherical  air, 
having  continued  for  fome  time  to  diminilh,  afterwards  in- 
creales  again ;  which  it  feems  is  a  miftake  :  neither  do  they 
give  accurate  or  uniform  relults  in  any  two  experiments  made 
with  nitrous  and  common  air  of  precifely  the  lame  quality. 

IV.  A  preferable  method  of  dilcovering  the  purity  of  the  air 
by  means  of  an  Eudiometer,  is  recommended  by  M.  Fontana, 
of  very  great  accuracy.  The  inftrument  is  originally  nothing 
more  than  a  divided  glafs  tube,  though  the  inventor  afterwards 
added  to  it  a  complicated  apparatus,  perhaps  of  little  or  no 
ufe.  The  firft  fimple  Eudiometer  confifted  only  of  a  glafs  tube, 
uniformly  cylindrical,  about  18.  inches  long,  and  j-qths  of  an 
inch  diameter  within  fide,  the  outfide  being  marked  with  a  dia¬ 
mond  at  fuch  diltances  as  are  exactly  filled  by  equal  meafures 
of  elaftic  fluids  :  and  when  any  parts  of  thefe  divisions  are  re¬ 
quired,  the  edge  of  a  ruler,  divided  into  inches  and  lmaller  parts, 
is  held  againlt  the  tube,  l’o  as  that  the  firlt  divifion  of  the  ruler 
may  coincide  with  one  of  the  marks  on  the  tube.  The  nitrous 
and  atmofpherical  air  are  introduced  into  this  tube,  in  order  to 
to  be  diminilhed,  and  thence  the  purity  of  the  atmofpheric  air 
afeertained. 

V.  M.  Sauflfure  of  Geneva  has  alfo  invented  an  Eudiometer, 
which  he  thinks  is  more  exabt  than  any  of  thofe  before  dq^ 
feribed;  the  apparatus  of  which  is  as  follows:  x.  A  cylindri¬ 
cal  glafs  bottle,  with  a  ground  ftopple,  containing  about  51- 
ounces,  which  lerves  a  receiver  for  mixing  the  two  airs.  2.  A 
fmall  glafs  phial,  to  ferve  as  a  meafure,  and  is  about  one-third 
;the  fize  of  the  receiver.  3.  A  fmall  pair  of  leales  that  will 
weigh  very  exactly.  4.  Several  glafs  bottles,  for  containing  the  ni¬ 
trous  or  other  air  to  be  ufed,  and  which  may  fupply  the  place  of 
the  recipient  when  broken.  The  method  of  ufing  it  is  as  follows  : 
The  receiver  is  to  be  filled  with  water,  clofed  exactly  with  its 
glals  ftopple, 'wiped  dry  on  the  outfide,  and  then  weighed  very 
nicely.  Being  then  im merged  in  a  veftel  of  water,  and  held 
with  the  mouth  downwards,  the  ftopple  is  removed,  and,  by 
means  of  a  funnel,  two  meafures  of  common  and  one  of  ni» 
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trows  air  are  introduced  into  it,  one  after  another:  thefe  di- 
minifiV  as  loon  as  they  come  into  conta&j  in  confequence  of 
which  the  water  enters  the  recipient  in  proportionable  quantity. 
After  being  Hopped  and  well  lhaken,  to  promote  the  diminu¬ 
tion,  the  receiver  is  to  be  opened  again  under  water  ;  then  (top¬ 
ped  and  (haken  again,  and  Co  on  for  three  times  fiicceffively, 
after  which  the  bottle  is  (topped  for  the  lad  time  under  water, 
then  taken  out,  wiped  very  clean  and  dry,  and  exactly  weighed 
as  before.  It  is  plain  that  now,  the  bottle  being  filled  partly 
with  elaftic  fluid  and  partly  with  water,  it  mud  be  lighter  than 
when  quite  full  of  water ;  and  the  difference  between  thofe 
two  weights,  ihows  nearly  what  quantity  of  water  would  fill 
the  fpace  occupied  by  the  diminished  elaftic  fluid.  Now,  in 
making  experiments  with  airs  of  different  degrees  of  purity, 
the  faid  difference  will  be  greater  when  the  diminution  is  lei's,  or 
when  the  air  is  lefs  pure,  and  vice  verfa ;  by  which  means  the  com¬ 
parative  purity  between  two  different  kinds  of  air  is  determined. 

VI.  But  as  this  method,  notwithftanding  the  encomiums  be¬ 
llowed  on  it  by  the  inventor,  is  fubjeft  to  feveral  errors  and  in¬ 
conveniences  ;  to  remedy  all  thefe,  another  inftrument  was  in¬ 
vented  by  Mr.  Cavallo;  the  defeription  of  which,  being  long, 
may  be  feen  in  his  Treatife  on  the  Nature  and  Properties  of 
Air,  page  344. 

VII.  In  the  73d  volume  of  the  Philofophical  Tranfa£lions, 
we  have  an  account  of  a  new  Eudiometer  by  Mr.  Cavendifh. 
He  prefers  the  Abbe  Fontana’s  to  all  the  reft:  the  great  im¬ 
provement  in  which  (he  fays)  is,  that  as  the  tube  is  long  and 
narrow,  and  the  orifice  of  the  funnel  not  much  lefs  than  the  bore 
of  the  tube,  and  the  meafure  made  to  deliver  its  contents  very 
quick,  the  air  rites  (lowly  up  the  tube  in  one  continued  column ; 
fo  that  there  is  time  to  take  the  tube  off  the  funnel,  and  to 
{hake  it  before  the  airs  come  quite  into  contact ;  by  which 
means  the  diminution  is  much  greater  and  more  certain  than 
it  would  otherwife  be.  Thus,  if  equal  meafures  of  nitrous  and 
common  air  are  mixed  together  in  this  manner,  the  bulk  of  the 
mixture  will,  in  general,  be  about  one  meafure ;  but  if  the  airs 
are  fuffered  to  remain  in  contabt  about  a  quarter  of  a  minute 
before  they  are  (haken,  the  bulk  will  hardly  be  lefs  than  one 
meafure  and  one  fifth  ;  and  it  will  be  very  different  according 
to  the  length  of  time  they  are  fuffered  to  remain  before  they 
are  (haken.  In  like  manner,  if,  through  any  fault  in  the  ap¬ 
paratus,  the  air  rifes  in  bubbles,  as  in  that  cafe  it  is  impoflible 
to  (hake  the  tube  foon  enough,  the  diminution  is  always  lefs 
than  it  ought  to  be.  Another  very  confiderable  advantage  arifing 
from  the  method  of  mixing  the  airs  juft  mentioned  is,  that  the 
diminution  takes  place  in  its  full  extent  almoft  inftantly ;  but 
if  they  are  allowed  to  remain  for  fome  time  in  contaft  before 
they  are  (haken,  the  mixture  will  continue  diminiftung  for  ma¬ 
ny  hours  afterwards. 

The  reafon  of  thefe  differences,  according  to  our  author,  is, 
that,  in  the  Abbe  Fontana’s  method,  the  water  is  (haken  brifk- 
ly  up  and  down  in  the  tube  while  the  airs  are  mixing;  by 
which  means  every  fmall  portion  of  nitrous  air  muft  be  in 
contact  with  water  either  at  the  inftant  it  mixes  with  the  com¬ 
mon  air,  or  at  lead  immediately  after ;  and  it  feems  that  the 
water,  by  abforbing  the  nitrous  acid  the  moment  it  is  formed, 
greatly  contributes  to  the  quickncfs  of  the  diminution,  as  well 
as  to  the  quantity  of  it.  Hence  Mr.  Cavendifti  was  induced 
to  try  whether  the  diminution  would  not  be  more  certain  and 
regular,  if  one  of  the  airs  were  added  to  the  other  (lowly  and  in 
fmall  bubbles,  the  veffel  being  kept  lhaking  all  the  while  that 
the  mixture  took  place :  and  on  trial  he  found  that  this  me¬ 
thod  fully  anfwered  his  expe£tations. 

The  apparatus  ufed  by  our  author  is,  1 .  A  cylindrical  glafs 
veffel  A,  fig.  1.  plate  16,  with  brafs  caps  at  top  and  bottom. 
To  the  upper  cap  a  brafs  cock  B  is  fitted  :  the  bottom  cap  is 
open,  but  made  to  fit  clofe  into  the  brafs  focket  Dd,  and  is  fix- 
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ed  into  it  in  the  fame  manner  as  a  bayonet  Is  on  a  mufket. 
This  focket  has  a  fmall  hole  E  in  its  bottom,  and  is  faftened  to 
the  board  of  the  tub  by  the  bent  brafs  Ff  G,  in  fuch  a  manner 
that  b,  the  top  of  the  cock,  may  be  about  half  an  inch  under 
water :  confequently,  if  (he  veffel  A  is  placed  in  its  focket  will} 
any  quantity  of  air  in  it,  and  the  cock  is  then  opened,  the  air 
will  run  out  by  the  cock  ;  but  will  do  fo  very  (lowly,  as  it 
can  efcape  no  fatter  than  the  water  can  enter  by  the  fmall  hole 
E  to  fupply  its  place.  2.  Betides  this  veftel,  there  are  three 
glafs  bottles  fimilar  to  M,  fig.  2.  having  each  a  flat  brafs  cap 
at  bottom  to  make  it  (land  fteady,  and  a  ring  at  top  to  fufpend 
it ;  alfo  fome  glafs  meafures  of  different  fizes,  as  B  fig.  3.  having 
a  flat  brafs  cap  at  bottom  with  a  wooden  handle,  Thefe  are  filled 
with  the  air  to  be  meafured,  then  fet  upon  the  brafs  knob  C  fit¬ 
ted  to  the  board  of  the  tub  below  the  furface  of  the  water,  which 
drives  out  fome  of  the  air,  leaving  only  the  proper  quantity. 

In  mixing  the  airs  together,  our  author  commonly  adds  the- 
refpirable  (lowly  to  the  nitrous;  to  do  which,  a  proper  quan¬ 
tity  of  nitrous  gas  is  put  into  the  bottle  M,  by  means  of  one 
of  the  meafures  already  deferibed,  and  another  quantity  of  re¬ 
fpirable  air  is  put  into  the  veftel  A,  fig.  r,  by  firft  filling  it 
with  this  air,  and  then  putting  it  on  the  knob  C,  as  was  done 
by  the  meafure ;  after  which  the  veffel  A  is  fixed  in  the  focket, 
and  the  bottle  M  placed  with  its  mouth  over  the  cock.  The 
quantities  of  air  made  ufe  of,  and  the  diminution  of  the  mix¬ 
ture,  are  determined  by  weighing  the  veflels  under  water  in  the 
following  manner.  From  one  end  of  a  balance,  placed  in  fuch 
a  manner  as  to  hang  over  the  tub  of  water,  a  forked  wire  is 
fufpended,  to  each  end  of  which  fork  is  fixed  a  fine  copper 
wire;  and  in  trying  the  experiment,  the  veftel  A,  with  the  re¬ 
fpirable  air  in  it,  is  fiilt  weighed  by  fufpending  it  from  one  of 
thofe  copper  wires,  fo  that  it  may  remain  entirely  under  water. 
The  bottle  M,  with  the  proper  quantity  of  nitrous  air  in  it,  is 
then  hung  in  the  fame  manner  on  the  other  wire,  and  the 
weight  of  both  together  determined.  The  air  is  then  let  out  of 
the  veftel  A  into  the  bottle  AT,  and  the  weight  of  both  veflels 
together  found  a  fecond  time;  by  which  we  know  the  dimi¬ 
nution  of  bulk  the  airs  fuffer  on  being  mixed.  Laftly,  the 
bottle  M  is  taken  off,  and  the  veffel  A  weighed  again  by  itfelf, 
which  gives  the  quantity  of  refpirable  air  made  ufe  of.  It  is 
needlefs  to  determine  the  quantity  of  nitrous  air  by  weight ; 
becaufe,  as  the  quantity  ufed  is  always  futlicient  to  produce  a 
full  diminution,  a  fmall  difference  therein  makes  no  fenfible 
one  in  the  diminution.  No  fenfible  error  can  arife  from  any 
difference  in  the  fpecific  gravity  of  the  air;  for  the  thing 
found  by  weighing  the  veftel  is  the  difference  of  weight  of  the 
included  air  and  an  equal  bulk  of  water;  which,  as  air  is  no  lefs 
than  800  times  lighter  than  water,  is  very  nearly  equal  to  the 
weight  of  a  quantity  of  water  equal  in  bulk  to  the  included 
air.  A  common  balance  is  not  convenient  for  weighing  the 
bottles  under  water,  without  fome  addition  to  it :  for  the  lower 
the  veffel  of  air  finks  under  water,  the  more  the  air  is  com- 
prefled;  which  makes  the  veftel  heavier,  and  thereby  caufes 
that  end  of  the  beam  to  preponderate.  Hence  we  muft  either 
have  the  index  placed  below  the  beam,  as  in  many  effay-ba- 
lances;  or  by  fome  other  means  remove  the  centre  of  gravity 
of  the  beam  fo  much  below  the  centre  of  fufpenfion,  as  to 
make  the  balance  vibrate,  notwiftiftanding  the  tendency  which 
the  compreflibility  of  the  air  in  the  veflels  has  to  prevent  it. 

In  this  manner  of  determining  the  quantities  of  the  air  by 
weight,  care  muft  be  taken  to  proportion  the  lengths  of  the 
copper  wires  in  fuch  a  manner  that  the  furface  of  the  water  ia 
A  and  M  (hall  be  on  the  fame  level,  when  both  have  the  ufual 
quantity  of  air  in  them ;  as  otherwife  fome  errors  will  arife 
from  the  air  being  more  comprefl'ed  in  one  than  the  other.  This 
precaution,  indeed,  does  not  entirely  take  away  the  error,  as  the 
level  of  the  water  in  M  is  not  the  lame  after  the  airs  are  mixed 
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that  it  was  before;  but  in  veffels  of  the  fize  ufed  by  our  au¬ 
thor,  this  error  could  never  be  equal  to  the  5oodth  part  of  the 
whole ;  which  therefore  is  quite  inconfiderftble  :  but  even  if  it 
was  much  greater,  it  could  be  of  no  confequence,  as  it  would 
always  be  the  lame  in  trying  the  fame  kind  of  air. 

The  velfel  A,  fig.  1,  ufed  in  thefe  experiments,  holds  282 
grains  of  water,  and  is  the  quantity  denominated  one  meafure 
by  our  author.  There  are  three  bottles  for  making  the  mix¬ 
ture,  with  a  meaiure  B,  fig.  3,  for  the  nitrous  air,  adapted  to 
each.  The  firft  of  thefe  holds  three  meafures,  and  the  cor- 
refponding  meafure  one  and  one  fourth  of  the  former  mea¬ 
fure;  the  fecond  bottle  holds  fix,  and  the  correfponding  mea¬ 
fures  2 y;  the  third  holds  12,  and  the  correfponding  meafure 
five.  The  firft  bottle  and  meafure  are  made  ufe  of  in  try¬ 
ing  common  air,  and  the  others  for  the  dephlogifticated  or 
purer  kinds.  As  the  fame  quantity  of  relpirable  air  is  al¬ 
ways  made  ufe  of,  iy  meafure  of  nitrous  air  is  added  to  one  of 
the  common  atmofpherieal  kind;  and  in  trying  very  pure 
oxygenous  gas,  five  meafures,  of  the  nitrous  kind  are  made 
ufe  of;  2nd  our  author  is  of  opinion,  that  there  is  no  kind  of 
air  lb  pure  as  to  require  a  greater  quantity  of  nitrous  air. 
The  way  by  which  it  is  known  whether  a  fufticient  quantity  of 
nitrous  air  has  been  added,  is  to  obferve  the  bulk  of  the  mix¬ 
ture  ;  for  if  that  is  not  lei's  than  one  meafure,  that  is,  than  the 
relpirable  air  alone,  it  is  a  fign  that  the  quantity  of  nitrous  air 
is  lutficient,  or  that  it  will  produce  the  proper  diminution,  un- 
lcfs  it  be  very  impure..  It  mult  be  obferved,  however,  that 
though  the  quantity  of  refpirable  air  will  always  be  nearly  the 
fame,  as  being  put  in  by  meafure,  yet  the  obferved  diminution 
will  commonly  require  fome  correction.  For  example,  fup- 
pofe  that  the  obferved  diminution  was  2.3^3  meafures,  and 
that  the  quantity  of  refpirable  air  was  found  to  be  .985  of  a 
meafure;  then  the  obferved  diminution  muft  be  increafed  by 
.03^,.  in  order  to  have  the  true  diminution,  or  that  which  would 
have,  been  produced  if  the  refpirable  air  made  ufe  of  had  been 
exafitly  one.  meafure ;  whence  the  true  diminution  is  2.388. 

In  weighing  common  air,  our  author  fomewhat  abridges  the 
procefs  above  deferibed.  He  does  not  weigh  the  vefifel  A,  but 
only  the  bottle  M  with  the  nitrous  air  in  it ;  then  mixes  the 
airs,  and  again  weighs  the  fame  bottle  with  the  mixture  in  it, 
and  finds  the  increal'e  of  weight;  which  added  to  one  meafure, 
is  very  nearly  the  true  diminution  whether  the  quantity  of 
common  air  made  ufe  of  was  a  little  more  or  a  little  lei's 
than  one  meafure.  The  reafon  of  this  is,  that  as  the  diminu¬ 
tion  .produced  by  the  mixture  of  common  ar:d  nitrous  air  is  on¬ 
ly  a  little  greater  than  the  bulk  of  the  common  air,  the  bulk  of 
the  mixture  will  be  very  nearly  the  fame  whether  the  bulk  of 
tlte  common  air  be  a  little  greater  or  a  little  lets  than  one  mea¬ 
fure.  Let  us  fuppole,.  for  example,  that  the  quantity  of  common 
air  made  ufe  of  is  exactly  one  meafure,  and  that  the  diminution 
of  bulk  on  mixing  is  i.q3  of  a  meafure  ;  then  mult. the  increafe 
of  the  weight  of  the  bottle  M,  on  adding  the  common  air,  be 
.08  of  a  meafure.  Let  us  next  fuppofe.  that  the  quantity  of 
common  air  made  ule  o£  is  1. 02  of  a  meafure ;  then  will  the  di- 

1.02 

minution,  on  adding  the  nitrous  air,  be  1.08  ft - —or  1. 10 16  of 

1. 00 

a  meafure  ;  and  consequently  the  increafe  of  the  weight  of  the 
bottle  M  will  be  1. 10.16 — 1.02,  or  .0816  of  a  meafure,  almoft 
cxattly  the  fame  as  if  preciiely  one  meafure  of  common  air  had , 
been  employed. 

The  lame  bottle,  is  made  ufe  of;  viz.  that  which  holds  three 
meafures,  when  the  nitrous. is  added  to  the  relpirable  air.  In 
this,  experiment  the  bottle  M  is  firft  weighed  without  any  air  in 
it,  and  then  weighed  again  when  full  of  refpirable  air,  which 
gives,  the  quantity  of  the  latter  made  ufe  of.  The  nitrous  air 
is  then  put  into,  the  velfel  A,  and  weighed  together  with  the 


bottle  AT ;  after  which,  having  mixed  them  together,  the  dimi¬ 
nution  takes  place,  and  they  are  weighed  again,  in  order  to  dif- 
cover  its  quantity.  In  this  method  a  fmallei  quantity  of  ni¬ 
trous  air  is  necelfary  than  in  the  former  In  the  firft  method, 
it  was  found  that  the  diminution  was  fcarce  fenfibly  lei's  when 
one  meafure  ©f  nitrous  air  was  ufed  than  with  a  much  larger 
quantity  :  l'o  that  one  meafure  may  be  accounted  fully  fufticient. 
Our  author,  however,  chol'e  to  employ  meafure,  left  the 
nitrous  air  lhould  be  impure.  There  was  no  fenfible  dimi¬ 
nution  whether  the  orifice  of  the  velfel  A  opening  into  the  bottle 
M  was  T‘  th  or  -Jth  of  an  inch ;  that  is,  whether  the  air  es¬ 
caped  in  fmall  or  large  bubbles  :  the  diminution  was  rather 
greater  when  the  bottle  was  ihaken  brifkly  than  otherwife  ;  but 
all  the  difference  that  could  be  perceived  between  thefe  two  me¬ 
thods  of  lhaking  did  not  exceed  .or  of  a  meafure.  The  dimi¬ 
nution,  however,  was  remarkably  lei's  when  the  bottle  was  not 
ihaken  at  all  ;  being  at  firft  only  0.9  ;  in  about  three  minutes 
it  increafed  to  0.95  ;  and  after  being  ihaken  for  about  a  minute 
it  increafed  to  0.99  ;  but  when  gently  (haken  at  hi  ft,  the  dimi¬ 
nution  was  1.0S  on  mixing,  and  did  not  fenfibly  increafe  after 
that  time.  Some  difference  was  found  to  arife  from  the  length 
of  time  the  air  took  up  in  parting  from  one  velfel  tomnother. 
When  it  took  up  80  feconus,  for  inftance,  in  paifing  from  the 
one  bottle  into  the  other,  there  was  a  difference  of.  5  hundredth 
parts  more  than  when  it  took  iqxonly  22  feconds,  and  about  -z 
hundredth-parts  more  than  when  it  took  up  45  leconds  ;  but  .at 
other  times  the  difference  was  lets.  As  the  hole  in  the  plate 
Dd,  however,  was  always  the  fame  in  our  author’s  experiments, 
the  time  taken  up  by  the  air  in  palling  from  one  velfel  into  the 
Other  varied  lo  little  that  no  perceptible,  difference,  could  arile 
from,  that  caufe.  A  greater  difference  arofe  from  the  fize  of 
the  bottles  and  quality  of  the  water,  made  ufe  of.  When  the 
fmall  bottle,  holding  three  meafures, .  was  uled,  and  filled  with 
diftilled  water,  the  diminution  of  common  air  was  ufually  1.085 
but  when  the  bottle  was  filled  with  water  from  the  tub,  it  was 
.015  lefs.  Ufing-  the  bottle  which  held  1 2  meafures,  and  filled 
with  diftilled  water,,  tile  diminution  was-about  r.15  ;  and  with 
the  fame  bottle  filled  with  water  from  the  tub  it  was  ufually  1 .08. 
“  The  reai'on  of  this  (fays  Mr.  Cavendifh)  is,  that  water  has 
the  power  of  abforbing  a  l’mall  quantity  of  nitrous  air  -;  and  the 
more  dephlogifticated  the,  water  is,  the  more. of  this  air  it  can 
abforb.  If  the  water  is  of  fiich  a  nature,  all'o  as  to  froth  or  form 
bubbles  on  letting  in  the  -common  air,,  the  diminution  is  re¬ 
markably  lefs  than  in  other  water.  In  general  the  diminution 
was,  nearly  as  great  with  rain, as-  with  diftilled  water  ;  but 
fometimes  the  former  would  froth  a  good  .deal  :  in  , which  cafe 
it  was  no  better- than  water  fouled  with,  oak-ftiavings.  This 
difference  of  diminution,  according  to  the  nature  of  the  water, 
is  a  very  great  inconvenience,  and  1'eems  to  be  the  chief  caufe 
of  uncertainty  in  trying  the  purity  of  the  air  ;  but  it  is  by  no 
means  peculiar  to.  this  method,  being  equally  great  in  .  that  of 
Fontana’s,  In  his  method  indeed  it-  makes  little  difference 
whether  the  water  be  dilpofed  to  froth  or  not  ;  but  this  is  no 
great  advantage,  as  it  is.eafy  to  find  water  which  will  not  froth; 
though  it  fhows  plainly  how  little  any  ol'-the  experiments  hi¬ 
therto  made  on  the  purity  of  air  can  be  depended  upon.”  The 
beft  method  of  - obviating  this  inconvenience  is  to  be  always 
careful  to  ufe  the  fame  kind  of  water  :  our  author  always  made 
ufe  of  diftilled  water ;  but  found  that  even  this  was  fqmetimes 
endowed  with  a  greater  power  of  abforbing  nitrous  air  than  at 
others  :  and  with,  a  view  to  remedy  tbisr  he  made  the  following 
experiment.  Some  diftilled  water  being  purged  of  its  air  by 
boiling,  one  part  was  kept  for  a  week  in  a  bottle  with- dephlo¬ 
gifticated  air,  and  frequently  fhaketi  :  the  other  part  being 
treated  in  the  fame  manner  with  phlogifticated  air.  By  a  mean 
of -three  different  trials  the  teft  of  common  air  tried  with  the 
firft  of  thele  waters  was  i.1393  the  diminution  fuffered  by 
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fliaking  nitrous  air  in  It  for  two  feronds  being  about  0.285. 
The  tell  of  the  fame  air  tried  with  the  other  water  was  1.054, 
and  the  diminution  by  nitrous  air  only  0.09  ;  the  heat  of  the 
water  in  the  tub  and  of  the  diltilled  waters  being  450.  The  heat 
of  the  water  in  the  tub  and  the  diddled  waters  was  then  railed  to 
670  ;  when  the  teft  of  the  fame  air  tried  by  the  firft  water  was 
I.  too,  and  by  the  latter  1.044;  the  diminution  of  nitrous  air  with 
the  firft  water  being  0.255 ;  ty  l^e  latter  0.089.  Hence  it  might 
feem  that  the  obferved  teft  ought  to  be  corrected  by  the  l'ub- 
trattlon  of  Toths  of  the  diminution  which  nitrous  air  flitters  by 
being  lhaken  in  the  water,  and  adding  002  for  every  three  de¬ 
grees  of  heat  above  o;  but  though  this correftion  will  undoubtedly 
diminifh  the  error,  he  is  of  opinion  that  it  will  not  by  any 
means  take  it  away  entirely  ;  and  from  fome  cireumftances  it 
appears  that  diftilled  water  poddies  a  property  of  abforbing 
different  quantities  of  nitrous  air  independent  of  its  heat. 

In  the  fecond  method,  viz.  when  the  nitrous  acid  is  added  to 
the  common  air,  the  diminution  is  confiderably  lefs  than  in  the 
other;  the  reafon  of  which  is,  that  when  nitrous  and  common 
air  are  mixed  together,  the  former  is  deprived  of  part  of  its 
phlogifton,  and  is  thereby  converted  into  phlogifticated  nitrous 
acid,  and  in  that  ftate  is  abforbed  by  the  water;  belides  that  the 
common  air  is  phlogifticated,  and  thereby  diminifhed  :  fo  that 
the  whole  diminution  on  mixing  is  equal  to  the  bulk  of  nitrous 
air  which  is  turned  into  acid,  added  to  the  diminution  which  the 
common  air  Aiders  by  being  phlogifticated.  Now  it  appears, 
that  when  a  l'mall  quantity  of  nitrous-  air  comes-  in  contact 
with  a  large  one  of  common  air,  the  former  is  more  completely 
deprived  of  its  phlogifton,  and  abforbed  by  the  water  in  a  more 
dephlogifticated  ftate  than  when  a  fnaall  quantity  of  common 
air  comes  into  contact  with  a  large  quantity  of  nitrous  :  in  the 
fecond  method,  therefore,  where  l'mall  portions  of  nitrous  air 
come  in  contact  with  a  large  quantity  of  common  air,  the  for¬ 
mer,  as  has  been  juft  obferved,  is  more  deprived  of  its  phlo- 
gifton  ;  and  therefore  a  fmaller  quantity  of  it  is  required  to 
phlogifticate  the  common  air  than  in  the  former  method, 
where  fmall  portions  of  common  air  come  in  contact  with  a 
large  quantity  of  nitrous  air;  fo  that  a  lefs  quantity  of  the 
nitrous  air  is  abforbed  in  the  fecond  method  than  in  the  firft. 
The  common  air  moft  probably  fullers  an  equal  diminution  in 
both  cafes. 

Another  proof  that  a  fmaller  quantity  of  nitrous  air  is  re¬ 
quired  in  this  method  than  the  former  is,  that  if  common  air 
be  mixed  with  a  quantity  of  nitrous  air  not  futficient  to  phlo¬ 
gifticate  it.  the  mixture  will  be  more  phlogifticated  if  the  nitrous 
he  added  tlov/ly  to  the  common  air  without  being  in  contact 
with  water  ;  the  mixture  will  be  found  to  be  ftill  more  phlogif¬ 
ticated  than  In  the  fecond  method  where  the  two  airs  are  in  con- 
ta61  with  water  at  the  time  of  mixing.  The  final  relultof  Mr. 
Gavendiflfs  experiments  on  this  ftibjeift  is,  that  nitrous  air  uled 
in  the  firft  method  does  not  phlogifticate  common  air  more  than 
three-fourths  of  the  fame  quantity  ufed  in  the  fecond  way  ;  and 
not  fo  much  as  cne  half  of  the  quantity  ufed  in  the  third  way, 
viz.  by  adding  the  nitrous  air  fiowly  to. the  other,  without  being 
in  contact  with  water..- 

With  rcl'pect  to  the  quality  of  nitrous  air  ufed  in  thefe  expe¬ 
riments,  our  author,  oblercs  hat  it  may  vary  in  two  refpefts. 
x.  In  purity;  that  is,  in  being  more  or  lefs  mixed  with  phlo¬ 
gifticated  or  other  air.  2.  In  two  parcels  of  equally  pure  air, 
it  is  potfible  that  one  parcel  may  contain  more  phlogifton  than 
the  other.  A  difference  in  the  fecond  refpeft  will  caufe  an  error 
in  the  teft,  in  whatever  proportion  it  be  mixed  with  the  refe¬ 
rable  air  ;  but  if  it  differs  in  the  firft  refpeit,  it- will  lcarcely 
caufe  any  error  unlefs  it  be  uncommonly  impure  ;  provided 
care  is  taken,  to  u!e  a  quantity  futficient  to  make  a  full  dimi¬ 
nution.  It  mult  be  oblerved,  however,  that  if  the  nitrous  air 
be  mixed  with  fixed  air,  an  error  will  be  occafioned,  becaufe 


part  of  the  latter  is  abforbed  while  the  teft  is  trying;  but  this 
will  hardly  be  the  cafe,  unlefs  either  the  metal  from  which  it  is 
procured  be  covered  with  ruft,  or  unlefs  the  water  in  which  it 
is  received  contain  much  calcareous  earth  fut'pended  by  fixed 
air  ;  as  in  that  cafe,  if  any  of  the  nitrous  acid  comes  over  with 
the  air,  it  will  diftblve  the  calcareous  earth,  and  feparate  fume 
fixed  air. 

To  determine  whether  it  be  potfible  for  nitrous  air  to  differ 
in-  the  fecond  refpeft,  our  author  procured  tome  from  quick- 
filver,  copper,  brafs,  and  iron  :  in  making  experiments  with 
which,  he  found  that  the  difference  between  the  tells  tried  with 
the  three  firll  kinds  of  air  was  not  greater  thanpvhat  might  pro¬ 
ceed  from  the  error  of  the  experiment  ;  but  thofe  with  the  air 
from  iron  .015  greater  than  the  reft.  From  other  experi¬ 
ments  it  appeared  that  the  nitrous  air  from  iron  was  not 
only  more  impure  than  that  from  other  metals,  but  that  the 
pure  portion  it  contained,  had  lefs  phlogifton  in  it  than  that 
from  copper  or  quickfilver.  He  is  of  opinion,  however, 
that  copper  affords  nitrous  air  futficiently  pure  for  experiments 
©t  this  kind  without  having  recourfe  to  quickfilver,  as  Mr.  Ca- 
vallo  advifes:- 

In.  fome  of  his  experiments,  Mr.  Cavendith  had  oecafion  to 
ufe  a  large  apparatus,  which  is  reprefented  fig.  4.  A  reprelents 
a  bottle  containing  nitrous  air  inverted  into  the  tub  of  water 
DE.  3  is  a  bottle  fitted  with  a  bent  glats  tube  C.  This  bottle 
is  to  be  filled  with  common  air  without  any  water, .  and  is  firll 
(lightly  warmed  by  the  hand  :  the  end  of  the  glafs  tube  is  then 
put  into  the  bottle  of  nitrous  air  as  reprefented  in  the  figure. 
As  the  bottle  B  cools,  a  little  nitrous  air  runs  into  it,  which 
inftantly  lofes  its  elafticity  in  confcquence  of  coming  into  con¬ 
tact  with  the  atmolpherical  air.  This  condenlation  occa- 
fions  an  influx  of  freth  nitrous  air,  and  fo  on  till  the  whole 
is  exhaulted.  By  this  means  the  nitrous  air  is  added  fiowly 
to  the  other  without  coming  into  contabl  with  water,  till  the 
whole  of  it  has  run  out  from  the  bottle  A  into  B  ;  after  which 
the  water  flows  in  to  l'upply  the  vacancy  occafioned  by  the  dimi¬ 
nution. 

EUDOSIA,  Athen  a  (before  her  converfion  to  Chriftianity), , 
a  celebrated  lady,  the  daughter  of  Leontius,  philofopher  of 
Athens  ;  who  gave  her  luch  a  learned  education,  that  at  his 
death  he  left  her  only  a  fmall  legacy,  faying  the  was  capable 
to  make  her  own  fortune :  but  pleading  at  Athens  without 
fuccefs  againft  her  two  brothers,  for  a  ftiare  in  her  father’s  el- 
tate,  flie  carried  her  caufe  perfonally  by  appeal  to  Gontlan- 
tinople  ;  recommended  herfelf  to  Pulcheria,  the  filler  of  the 
emperor  Theodotius  the  younger  ;  embraced  Ghriftianity, 
was  baptized  by  the  name  of  Eudojia,  and  loon  after  married 
to  the  emperor.  Their  union  lalted  a  eonfiderable  time  :  but 
a  difference  at  laft  taking  place,  on  account  of  the-  emperor’s 
jealouly  excited  by  Chrylapius  the  eunuch,  file  retired  to  Je- 
rufalem,  where  {he  fpent  many  years  in  building  and  adorning- 
churches  and  relieving  the  poor.  Dupin  fays,  that  flie  did  not 
return  thence  till  after  the  emperor’s  death  :  but  Cave  tells  us, 
that  fhe  was  reconciled  to  him,  returned  to  Conllantinople,  and  ■ 
continued  with  him  tilt  his  death  ;  after  which  Ihe  went  again  > 
to  Paleftine,  where  flie  lpent  the  remainder  of  her  life  in  pious 
works.  She  died  in  .the  year  460,  according  to  Dupin;  or 
459,  according  to  Cave  :  the  latter  oblerves,  that  on  her  death¬ 
bed  the  took  a  lblemn  oath,-  by  which  Ihe  declared  herfelf  en¬ 
tirely  free  from,  any  (tains  of  unchaftity.  She  was  the  au¬ 
thor  of  a  paraphrafe  on  the  eight  firll  books,  of  the  Old 
Tefitament  in  heroic  verfie  ;  and  of  a  great  number  ,  of  poems; 
which  are  loft. 

E.UDOXIANS,  a  patty  or  feet  off  heretics  in  the  fourth 
century,  fo  denominated  from  their  leader  Eudoxius,  patriarch 
of  Antioch  and  Conllantinople,  a  great  defender  of  the  Arian  t 
doctrine.  The  Euduxians  adhered  to  the  .errors  of  the  Arians 
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and  Eunomians,  maintaining  that  the  Son  was  created  out  of 
nothing  ;  that  he  had  a  will  diftinA  and  different  from  that  of 
'the  Father,  &c. 

EVE.  See  Vigil. 

EVELYN  (John),  a  moft  learned  and  ingenious  writer  and 
natui'al  philofopher,  was  born  at  Wotton  in  Surry,  the  feat  of 
his  father,  in  1620.  After  making  the  tour  of  Europe,  he 
returned  to  England  about  the  year  i6ji,  and  lived  very  retired 
at  his  rural  retreat,  Say’s  Court,  near  Deptford  in  Kent  ; 
-where  his  difguft  at  the  violence  and  confufion  of  the  times  ope¬ 
rated  fo  far  upon  his  ftudious  difpofition,  that  he  actually  pro- 
pofed  to  Mr.  Boyle  the  eftablifhing  a  kind  of  college  for  perfons 
of  the  fame  turn  of  mind,  where  they  might  atfociate  together 
without  care  or  interruption.  It  was  owing  to  Mr.  Evelyn’s 
gratitude  to  the  place  of  his  education,  that  Oxford  became 
.poffelfed  of  the  famous  Arundelian  marbles  ;  which  he  per¬ 
suaded  the  Lord  Henry  Howard  to  beftow  on  that  univerfity. 
He  was  very  affiduous  in  transmitting  to  the  royal  fociety  what¬ 
ever  fell  within  the  compafs  of  his  inquiries  ;  and  uled  humbly 
to.  flyle  himfelf  a  pioneer  in  the  Jcrvice.  When  the  number  of 
books  he  publifhed  is  confiderad,  the  many  he  left  behind  him 
amfinifhed  and  unpublifhed,  and  the  variety  of  lubjefts  on  which 
he  employed  his  time,  his  induftry  and  application  are  afto- 
nithing.  “  His  life  (fays  the  honourable  Mr.  Walpoje)  was  a 
courfe  of  inquiry,  ftudy,  curiofity,  inftruftion,  and  benevolence. 
The  works  of  the  Creator,  and  the  mimic  labours  of  the  crea¬ 
ture,  were  all  objedts  of  his  purfuit.  He  unfolded  the  perfec¬ 
tions  of  the  one,  and  aflifted  the  imperfedtions  of  the  other. 
He  adored  from  examination ;  was  a  courtier  that  flattered  only 
by  informing  his  prince,  and  by  pointing  out  what  was  worthy 
for  him  to  countenance  ;  and  was  really  the  neighbour  of  the 
Gofpel,  for  there  was  no  man  that  might  not  have  been  the 
better  for  him.  He  was  one  of  the  firft  promoters  of  the  royal 
fociety,  a  patron  of  the  ingenious  and  indigent,  and  peculiarly 
lerviceable  to  the  lettered  world  ;  for,  befides  his  writings  and 
•difeoveries,  he  obtained  the  Arundelian  marbles  for  the  uni- 
verfity  of  Oxford,  and  the  Arundelian  library  for  the  royal  fo¬ 
ciety  :  nor  is  it  the  leaft  part  of  his  praife,  that  he  who  pro- 
pofed  to  Mr.  Boyle  the  eredtion  of  a  philofophic  college  for 
retired  and  fpeculative  perfons,  had  the  honefty  to  write  in  de¬ 
fence  of  adtive  life  againfl  Sir  George  Mackenzie’s  Eflay  on 
Solitude.  He  knew  that  retirement  in  his  own  hands  was  in¬ 
duftry  and  benefit  to  mankind  ;  but  in  thofe  of  others,  lazinefs 
and  inutility.”  There  are  five  fmall  prints  of  this  gentleman’s 
journey  from  Rome  to  Naples,  drawn  and  etched  by  him  ;  and 
among  his  publifhed  works  are,  1.  A  charadter  of  England  5 
2.  The  ftate  of  France  ;  3.  An  ElTay  on  the  firft  book  of  Lu¬ 
cretius  De  rerum  natura  ;  4.  The  French  gardener ;  3.  A  Pa¬ 
negyric  on  King  Charles  II’s  coronation  ;  6.  Fumifugum,  or 
the  inconveniencies  of  the  air  and  fmoke  of  London  dilfipated  ; 
j.’The  hiftory  and  art  of  engraving  on  copper;  8.  A  pa¬ 
rallel  between  the  ancient  architedture  and  the  modern  ;  9. 
Sylva,  or  a  difeourfe  of  foreft-trees  ;  and  feveral  others.  This 
amiable  gentleman  died,  full  of  age  and  honour,  in  1706. 
His  fon  John  Evelyn,  born  in  1634,  diftinguifhed  himfelf  by 
his  elegant  tranflations  and  poems  :  He  was  one  of  the  com- 
miflioners  of  the  revenue  in  Ireland  ;  but  died  early  in  life,  in 
1698. 

EUERGETES,  a  furname  fignifying  lenefattor ,  given  to 
Philip  of  Macedonia,  and  to  Antigocus'  Dofon,  and  Ptolemy 
of  Egypt.  It  was  alfo  commonly  given  to  the  kings  of  Syria 
and  Poutus,  and  we  often  fee  among  the  former  an  Alexander 
Euergetes,  and  among  the  latter  a  Mithridates  Euergetes.  Some 
of  the  Roman  emperors  alfo  claimed  the  epithet  of  Benevolent 
and  Humane. 

EVERGREENS,  in  gardening,  a  fpecies  of  perennials,  which 
continue  their  verdure,  leaves,  &c.  all  the  year  :  fuch  are  hol¬ 


lies,  phillyreas,  laumftinufes,  bays,  pines,  firs,  cedars  of  Lc* 
banon,  &c. 

EVERLASTING  pea.  See  Lythyrus. 

EVES-droppers.  See  Eaves -Droppers, 

EVESHAM,  a  borough  of  Worcefterfhire,  with  a  market 
on  Mondays.  It  is  feated  on  a  bill,  which  rifes  with  a  gradual 
afeent  from  the  Avon,  which  almoft  furrounds  if,  and  over 
which  is  a  ftone  bridge.  It  was  formerly  noted  for  its  abbey, 
and  contains  three  churches.  It  is  14  miles  S.  E.  of  Wor- 
cefter,  and  95  N.  W.  by  W.  of  London.  W.  Ion.  1.  4  c. 
N.  lat.  52.  4. 

Evesham,  the  Vale  of,  in  Worcefterfhire,  on  the  banks  of 
the  Avon,  which  flows  along  the  S.  E.  part  of  the  county  in  its 
courfe  to  meet  the  Severn.  It-is  celebrated  for  its  fertility  and 
beauty  j  and,  befide  the  ufual  objedts  of  agriculture,  great  quan¬ 
tities  of  garden-fluff  are  here  grown,  and  fent  to  the  towns 
around  to  a  conliderable  diftance.  In  this  vale,  Simon  de 
Montfort,  earl  of  Leicefter,  was  defeated  and  {lain,  in  1265, 
the  very  year  in  which,  by  virtue  of  his  ufurped  authority,  that 
admirable  part  of  our  conftitution,  the  houfe  of  commons,  ia 
faid  to  have  firft  received  its  exiftence.  This  vale,  communi¬ 
cating  with  the  more  fpacious  and  extenfive  one  that  borders 
both  tides  of  the  Severn,  gives  to  it,  for  no  affignable  reafon, 
the  fame  general  name  of  the  Vale  of  Evefham.  See  Severn, 
Vale  of. 

EUGENE  (Francis),  prince  of  Savoy,  defeended  from  Ca- 
rignan,  one  of  the  three  branches  of  the  houfe  of  Savoy,  and 
fon  of  Eugene  Maurice,  general  of  the  Swifs  and  Grilons,  go¬ 
vernor  of  Champagne,  and  earl  of  Soiffons,  was  born  in  1663. 
Louis  XIV.  to  whom  he  became  afterwards  fo  formidable  an 
enemy,  thought  him  fo  unpromiling  a  youth,  that  he  refufed 
him  preferment  both  in  the  church  and  the  ftate,  thinking  him 
too  much  addidted  to  pleafure  to  be  ufeful  in  either.  Prince 
Eugene,  in  difguft,  quitted  France  ;  and,  retiring  to  Vienna, 
devoted  himfelf  to  the  imperial  fervice.  The  war  between  the 
emperor  and  the  Turks  afforded  the  firft  opportunity  of  ex¬ 
erting  his  military  talents  ;  and  every  campaign  proved  a  new 
ftep  in  his  advancement  to  the  higheft  offices  in  the  army.  He 
gave  the  Turks  a  memorable  defeat  at  Zenta ;  commanded  the 
German  forces  in  Italy,  where  he  foiled  marffial  Villeroy  in 
every  engagement,  and  at  length  took  him  prifoner.  Our  li¬ 
mits  do  not  allow  a  detail  of  his  campaigns  ;  but  prince  Eu¬ 
gene  diflinguiftied  himfelf  greatly,  when  the  emperor  and  queen 
Anne  united  againft  the  exorbitant  power  of  Louis  XIV.  He 
died  at  Vienna  in  the  year  1736 ;  and  was  as  remarkable  for  his 
modefty  and  liberality,  as  for  his  abilities  in  the  field  and  the 
cabinet. 

EUGENIA,  the  yamboo  ;  a  genus  of  the  monogynia  order, 
belonging  to  the  icofandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  19th  order,  Hefperideee.  The  calyx 
is  quadripartite,  fuperior ;  the  petals  four ;  the  fruit  a  mono- 
fpermous  quadrangular  plum.  There  are  two  fpecies,  both  na¬ 
tives  of  the  hot  parts  of  Afia.  They  rife  from  20  to  30  feet 
high  ;  and  bear  plum-fhaped  fruit,  inclofing  one  nut.  They 
are  too  tender  to  live  in  this  country,  unlefs  they  are  conftantly 
kept  in  a  ftove. 

EVICTION,  in  law,  fignifies  a  recovery  of  lands  or  tene¬ 
ments  by  law. 

EVIDENCE,  that  perception  of  truth  which  arifes  either 
from  the  teftimony  of  the  fenfes  or  from  an  induction  of 
reafon . 

Evidence,  in  law,  fignifies  fome  proof  by  teftimony  of  men 
upon  oath,  or  by  writings  or  records.  It  is  called  evidence , 
becaufe  thereby  the  point  in  iffue  in  a  caufe  to  be  tried  is  to 
be  made  evident  to  the  jury ;  for probationes  debent  ejfe  evidentes 
et  perfpicuce.  The  fyftem  of  evidence,  as  now  eftablifhed  in  our 
courts  of  common  law,  is  very  full,  comprehenfive,  and  re- 
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'ftned ;  far  different  from,  and  fuperior  to,  any  thing  known  in 
"the  middle  ages ;  as  far  lupcrior  in  that  as  in  all  other  improve¬ 
ments  and  refinements  in  feience,  arts,  and  manners.  The 
nature  of  evidence  during  the  ages  of  ignorance  was  extremely 
imperfeft,  and  the  people  were  incapable  of  making  any  ra¬ 
tional  improvement.  Thus  it  was  the  imperfection  of  human 
reafon  that  caufed  the  invention  and  introduction  of  the  ordeal, 
es  an  appeal  to  the  Supreme  Being.  As  men  are  unable  to 
comprehend  the  manner  in  which  the  Deity  carries  on  the  go¬ 
vernment  of  the  urriverfe,  by  equal,  fixed,  and  general  laws,  they 
are  apt  to  imagine,  that  in  every  cafe  which  their  paffions  or  in- 
tereft  render  important  in  their  own  eyes,  the  Supreme  Ruler  of 
all  ought  vifibly  to  dilplay  his  power  in  vindicating  innocence, 
and  punifhing  vice. 

EVIL,  in  philofophy,  Sec.  is  either  moral  or  natural.  Moral 
evil  is  the  difagreement  between  the  aCtions  of  a  moral  agent, 
and  the  rule  of  thofe  aClions  whatever  it  is.  See  Moral  Phi¬ 
losophy.  Natural  evil  is,  whatever  deltroys  or  any  way  dif- 
turbs  the  perfection  of  natural  beings:  fuch  as  blindnefs,  dil'eafes, 
death,  &c. 

King's  Evil,  or  Scrophula.  See  Surgery. 

EULER  ( Leonard)  was  born  at  Bafil,  on  the  14th  of  April 
ryo7  ;  he  was  the  fon  of  Paul  Euler  and  of  Margaret  Brucker 
(of  an  illuftrious  family  in  letters),  and  fpent  ihe  firlt  year  of  his 
life  at'the  village  of  Richen,  of  which  place  his  father  was  mi- 
nifter.  Being  intended  for  the  church,  his  father,  who  had 
himfClf  ftudied  under  James  Bernouilli,  taught  him  mathe¬ 
matics,  with  a  view  to  their  proving  the  ground-work  of  his 
other  ftudies,  and  in  hopes  that  they  would  turn  out  a  noble  and 
ufeful  lecondary  occupation  ;  but  they  were  deffined  to  become 
a  principal  one  ;  and  Euler,  affilled  and  perhaps  fecretly  en¬ 
couraged  by  John  Bernoulli  (who  foon  difeovered  that  he  was 
to  be  the  greateft  lcholar  he  (hould  ever  turn  out),  foon  declared 
his  intention  of  devoting  his  life  to  the  purfuit :  an  intention, 
which  the  wife  father  did  not  thwart,  and  which  the  fenfible 
fon  did  not  fo  adhere  to,  as  not  to  conned!  with  it  a  more  than 
common  improvement  in  every  other  kind  of  ufeful  learning, 
infomuch  that  in  his  latter  days  men  were  wont  to  wonder 
how,  with  fuch  a  fuperiority  in  one  branch,  he  could  have  been 
fo  near  eminence  in  all  the  reft.  Upon  the  foundation  of  the 
Academy  of  Sciences  at  St.  Petertburg,  in  172 3,  by  Catherine  I. 
the  two  younger  Bernouillis  had  gone  thither,  promiting,  when 
they  fet  out,  to  endeavour  to  procure  Euler  a  place  in  it  :  they 
accordingly  wrote  to  him  foon  after,  to  apply  his  mathematics 
to  phyfiology  :  he  did  fo,  and  ftudied  phytic  under  the  bell 
phyftcians  at  Bafil,  but  at  the  fame  time,  i.  e.  1727,  publithed 
a  ditfertation  on  the  nature  and  propagation  of  found  :  and  an 
anlwer  to  the  queftion  on  the  mailing  of  lhips,  which  the  Aca¬ 
demy  of  Sciences  at  Paris  judged  worthy  of  the  acceffit.  Soon 
after  this,  he  was  called  to  St.  Petertburg,  and  declared  ad¬ 
jutant  to  the  mathematical  clafs  in  the  academy,  a  clafs  in 
which  from  the  circumftances  of  the  times  (Newton,  Leibnitz, 
and  fo  many  other  immortals  having  juft  cealed  to  live)  no  eafy 
laurels  were  to  be  gathered.  Euler  now  perfected  the  calculus 
integralis,  which  before  was  in  its  infancy  :  he  was  the  inventor 
of  a  new  kind  of  calculus,  that  of  fines  ;  he  fimplified  analytical 
operations,  and,  aided  by  thefe  powerful  helpmates,  and  the 
attonilhing  facility  with  which  he  knew  how  to  fubdue  expref- 
fions  the  moft  intractable,  threw  a  new  light  on  all  the 
branches  of  the  mathematics.  But  at  Catherine's  death  the 
academy  was  threatened  with  extinction,  by  men  who  knew  not 
the  connection  which  arts  and  fciences  have  with  the  happinefs 
of  a  people.  Euler  was  ottered  and  accepted  a  lieutenancy  on 
hoard  one  of  the  Emprefs’s  fliips,  with  the  promife  of  tpeedy 
advancement.  Luckily  things  changed,  and  our  doCtor  captain 
again  found  his  own  element,  and  was  named  Profellor  of  Na- 
Vol.  III. 


tural  Philofophy  in  1733,  in  the  room  of  his  friend  John  Bcr- 
nouilli.  The  great  number  of  memoirs  which  Euler  pro¬ 
duced  prior  to  this  period  is  aftonifhing,  but  what  he  did  in 
17 35  ’s  alrnoft  incredible.  An  important  calculation  was  to  be 
made,  without  lofs  of  time  ;  the  other  academicians  had  de¬ 
manded  fome  months  to  do  it.  Euler  afked  three  days — in  three 
days  he  did  it  ;  but  the  fatigue  threw  him  into  a  fever,  and  the 
fever  left  him,  but  not  without  the  lofs  of  an  eye ;  an  admonition 
which  would  have  made  ordinary  men  more  (paring  of  the 
other.  The  great  revolution,  produced  by  the  difeovery  of 
fluCtions,  had  entirely  changed  the  face  of  mechanics  ;  ftill, 
however,  there  was  no  complete  work  on  the  fcience  of  motion, 
two  or  three  only  excepted,  of  which  Eider  felt  the  infufliciency. 
He  faw,  with  pain,  that  the  belt  works  on  the  fubjeCV,  viz. 
“  Newton’s  Principia,”  and  “  Herman’s  Phoronomia,"  con¬ 
cealed  the  method  by  which  thefe  great  men  had  come  at  fo 
many  wonderful  difcoveries„under  a  fynthetic  veil.  In  order  to 
withdraw  this,  Euler  employed  all  the  refources  of  that  analyfis 
which  had  ferved  him  fo  well  on  fo  many  other  occafions  ;  and 
fo  uniting  his  own  diicoveries  to  thofe  of  other  geometers,  had 
them  publifhed  by  the  academy  in  17.36.  This  placed  Euler 
in  the  rank  of  the  firft  geometricians  then  exifting,  and  at  a  time 
when  John  Bernouilli  was  ftill  living.  Such  labours  demanded 
fome  relaxation  ;  the  only  one  which  Euler  admitted,  was  mufic, 
but  even  to  this  he  could  not  go  without  the  fpirit  of  geometry 
went  with  him.  They  produced  together  the  eBay  on  a  new 
theory'  of  mufic,  which  was  publifhed  in  1739,  but  not  very 
well  received,  probably,  becaufe  it  contains  too  much  geometry 
for  a  mufician,  and  too  much  mufic  for  a  geometrician.  In 
1740,  his  genius  was  again  called  forth  by  the  academy  of  Paris 
(who,  in  1738,  had  adjudged  the  prize  to  his  paper  on  the  na¬ 
ture  and  properties  of  fire)  to  difeufs  the  queftion  of  the  tides, 
which  demanded  a  frightful  number  of  calculations,  and  an  en¬ 
tire  new  lyftem  of  the  world.  This  prize  Euler  did  not  gain 
alone;  but  he  divided  it  with  Maclaurin  and  D.  Bernouilli,  form¬ 
ing  with  them  a  triumvirate  of  candidates,  which  the  altars  of 
fcience  had  not  often  beheld.  The  agreement  of  the  leveral  me¬ 
moirs  of  Euler  and  Bernouilli,  on  this  occafion,  is  very  re¬ 
markable.  Though  the  one  philofopher  had  fet  out  on  the  prin¬ 
ciple  of  admitting  vortices,  which  the  other  rejected,  they  not 
only  arrived  at  the  fame  end  of  the  journey,  but  met  feveral 
times  on  the  road  ;  for  inftance,  in  the  determination  of  the 
tides  under  the  frozen  zone.  Philofophy',  indeed,  led  thefe  two 
great  men  by  two  different  paths  ;  Bernouilli,  who  had  more 
patience  than  his  friend,  fandtioned  every  phyfical  hy'pothefis  he 
was  obliged  to  make,  by  painful  and  laborious  experiment. 
Thefe  Eider's  impetuous  genius  (corned;  and,  though  his  natural 
fagacity  did  not  always  (upply  the  lols,  he  made  amends  by  his 
fuperiority  in  analyfis,  as  often  as  there  was  any  occafion  to 
fimplify  expreflions,  to  adapt  them  to  practice,  and  to  recognife, 
by  final  formuhe,  the  nature  of  the  relult.  101741,  Euler  re¬ 
ceived  fome  very  advantageous  propofitions  from  Frederic  the 
fecond  (who  had  juft  alcended  the  Prullian  throne)  to  go  and 
aftift  him  in  forming  an  academy  of  (ciences,  out  of  the  wrecks 
of  the  Royal  Society  founded  by  Leibnitz.  With  thefe  otters 
the  tottering  date  of  the  St.  Petertburg  academy  under  the  re¬ 
gency  made  it  necefiary  for  our  philofopher  to  comply'.  He 
accordingly  illumined  the  laft  volume  of  the  “  Melanges  de 
Berlin”  with  five  effays,  which  arc,  perhaps,  the  belt  things  in 
it,  and  contributed  largely  to  the  academical  volumes,  the  firft 
of  which  was  publithed  in  1744.  No  part  of  his  multifarious 
labours  is,  perhaps,  a  more  wonderful  proof  of  the  extenlive- 
nefs  and  facility  of  his  genius,  than  what  he  executed  at  Berlin, 
at  a  time  when  he  contrived  that  the  Petertburg  adts  lhonkl  not 
fufterfiom  the  lofs  of  him.  In  1744,  Euler  publithed  a  com¬ 
plete  treatile  of  ifoperimetrical  curves.  The  fame  year  beheld 
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the  theory  of  the  motions  of  the  planets  and  comets ;  the  well- 
l<nown  theory  of  magnetifm,  which  gained  the  Paris  prize  ; 
and  the  much  amended  tranflation  of  Robins’s  “  Treatife  on 
Gunnery.”  In  1746,  his  “  Theory  of  Light  and  Colours” 
overturned  Newton’s  “  Syttem  of  Emanations  j"  as  it  did  another 
work,  the  (at  that  time  triumphant)  “  Monads  of  Wolfe  and 
Leibnitz.”  And  now  navigation  was  the  only  branch  of  ufeful 
knowledge,  for  which  the  labours  of  analyfis  and  geometry  had 
done  nothing.  The  hydrographical  part  alone,  and  that  which 
relates  to  the  direction  of  the  courfe  of  thips,  had  been  treated 
by  geometricians  conjointly  with  nautical  aftronomy.  Euler 
was  the  firft  who  conceived  and  executed  the  project  of  making 
this  a  complete  fcience.  A  memoir  on  the  motion  of  floating 
bodies,  communicated  to  the  academy  of  St.  Peterfburg  in 
1 735,  by  M.  le  Croix,  was  what  gave  him  the  firft  idea. 
His  relearches  on  the  equilibrium  of  fliips  furnifhed  him  with 
the  means  of  bringing  the  {lability  to  a  determined  meafure. 
His  luccefs  encouraged  him  to  go  on,  and  produced  the  great 
work  which  the  academy  publifhed  in  1 749,  in  which  we  find, 
in  fyftematic  order,  the  moil  fublime  things  in  the  theory  of  the 
equilibrium  and  motion  of  floating  bodies,  and  on  the  exiftence 
of  fluids  ;  this  was  followed  by  a  fecond  part,  which  left  nothing 
to  be  defiredon  the  lubjebt,  except  the  turning  it  into  a  language 
ealy  of  accels,  and  divefting  it  of  the  calculations  which  pre¬ 
vented  its  being  of  general  ufe.  Accordingly,  in  177.3,  from  a 
converfation  with  Admiral  Knowles,  and  other  ainftance  out 
of  the  “  Scientia  Navalis,”  2  vols.  4m.  was  produced  the 
“  Theorie  complette  de  la  Conftru6tion  &  de  la  Manoeuvre  des 
Vaifteaux.”  This  work  was  inftantly  tranilated  into  all  lan¬ 
guages,  and  the  author  received  a  preient  of  6000  livres  from 
the  French  king  :  he  had  before  had  300I.  from  the  Englifh 
parliament,  for  the  theorems  by  the  affiftance  of  which  Meyer 
made  his  lunar,  tables. 

And  now  it  was  time  to  collect,  into  one  fyftematical  and 
continued  work,  all  the  important  difeoveries  on  the  infinitelimal 
analyfis,  which  Euler  had  been  making  for  thirty  years,  and 
which  lay  difperfed  in  the  memoirs  of  the  different  academies. 
This,  accordingly,  our  profeffor  fet'  about ;  but  he  prepared 
the  way  by  an  elementary"  work,  containing  all  the  previous  re- 
quifites  for  this  ftudy.  This  is  called  “  An  Introduction  to  the 
Analyfis  of  Infinitefimals,”  and  is  a  work  in  which  the  author 
has  exhaufted  all  the  doctrine  of  functions,  whether  algebraical 
or  tranlcendental,  by  fhewing  their  transformation,  their  refo- 
lution,  and  their  development.  This  introduction  was  loon 
followed  by  the  author’s  l'everal  leflons  on  the  “  calculus  inte- 
gralis”  and  “  differentialis.”  Having  engaged  himfelf  to  Count 
Orlow,  to  furnifh  the  academy  with  papers  fufficient  to  fill 
their  volumes  for  twenty  y'ears  after  his  death,  our  philofopher 
is  likely  to  keep  his  word,  having  prefented  feventy  papers, 
through  Mr.  Golofkin,  in  the  courfe  of  his  life,,  and  left  two 
hundred  and  fifty  more  behind  him  ;  nor  is  there  one  of 
thefe  but  what  contains  a  difeovery,  or  fomething  that  may 
lead  to  one.  The  mod  ancient  of  thefe  memoirs  form  the  col¬ 
lection  lately  publifhed,  under  the  title  of  “  Opufcula  Analy- 
tica."  Such  were  Mr.  Euler’s  labours,  and  thefe  his  titles  to 
immortality  ! 

Some  fwimmings  in  the  head,  which  feized  him  on  the  firft 
days  of  September  1783,  did  not  prevent  his  laying  hold  of  a 
few  facSts,  which  reached  him  through  the  channel  of  the  public 
papers,  to  calculate  the  motions  of  the  aeroftatical  globes  ;  and 
he  even  compalfed  a  very  difficult  integration,  which  the  cal¬ 
culation  had  engaged  him  in.  Eut  the  decree  was  gone  forth  : 
on  the  7th  of  September  he  talked  with  Mr.  Lexell,  who  had 
come  to  dine  with  him,  of  the  new  planet,  and  difeourfed  with 
him  upon  other  fubjefts,  with  his  ufual  penetration.  He 
was  playing  with  one  of  his  grand-children  at  tea-time. 


when  he  was  feized  with  an  apopledtic  fit.  "  I  am  dying," 
faid  he  before  he  loll  his  fenfes  ;  and  he  ended  his  glorious  life 
a  few  hours  after,  aged  feventy-fix  years  five  months  and  three 
days. 

Euler  was  twice  married,  and  had  thirteen  children,  four  of 
whom  only  furvived  him.  The  eldeft  fon  was  well  known  as 
his  father's  affiftant  and  fucceffor  5  the  fecond  became  phyfician 
to  the  Emprefs ;  and  the  third  a  lieutenant-colonel  of  artil¬ 
lery,  and  direftor  of  the  armory  at  Sefterbeck.  The  daughter 
married  Major  Bell.  From  thefe  children  he  had  thirty-eight 
grandchildren. 

EULOGY,  Eulogia,  in  church  hiftory.  When  the  Greeks 
have  cut  a  loaf  or  piece  of  bread  to  confecrate  it,  they  break  the 
rert  into  little  bits,  and  diftribute  it  among  the  perfons  who 
have  not  yet  communicated,  or  fend  it  to  perfons  that  are  ab- 
lent;  and  thefe  pieces  of  bread  are  what  they  call  eulogies, 
T  he  word  is  Greek  formed  of  eu  lene,  “  well,”  and  uyu 

dice;  “  I  lay  or  fpeak  j”  q.  d.  benediflum,  “  blefied. ”  The  Latin 
church  has  had  fomething  like  eulogies  for  a  great  many  ages  ; 
and  thence  arofe  the  ufe  of  their  holy  bread.  The  name  eulogy 
was  likewife  given  to  loaves  or  cakes  brought  to  church  by  the 
faithful  to  have  them  blefied.  Laftly,  the  ufe  of  the  term 
palled  hence,  to  mere  prefents  made  to  a  perfon  without  any 
benediction.  See  the  Jefuit  Gretfer,  in  his  Treatife  de  Bene- 
didlionibus  &  Maledidtionibus,  lib.  ii.  cap.  22,  24,  &c.  where 
he  treats  of  eulogies  thoroughly.  From  a  palfage  in  Bolandus, 
on  the  life  of  .St.  Melaine,  cap.  4,  it  appears,  that  eulogies 
were  not  only  of  bread,  but  any  kind  of  meat  blefied  and  hal¬ 
lowed  for  that  purpofe.  Add,  that  almott  every  body  bleffed  and 
difiributed  eulogies ;  not  only  bilhops  and  priefls,  but  even  her¬ 
mits,  though  laymen,  made  a  praCtice  of  it.  Women  alfo  would 
fometimes  fend  eulogies.  The  wine  fent  as  a  prefent  was  alfo 
held  an  eulogy.  Bolandus  remarks  farther,  that  the  eucharift 
itfelf  was  alfo  called  eulosy. 

Eulogy,  likewife  means  an  encomium  on  any  perfon,  on 
account  of  fome  virtue  or  good  quality.  See  El  ogy. 

EUMARIDES,  of  s uua^vc,  “  ealy,”  among  the  ancients, 
a  kind  of  ffioes  common  to  men  and  women.  The  eumarides 
were  ul'ed  for  pomp  and  delicacy,  being  neat,  and  painted  with 
various  colours. 

EUMENES,  a  celebrated  orator  of  Athens  about  the  be¬ 
ginning  of  the  fourth  century.  Some  of  his  harangues 
and  orations  are  extant.  An  hiftorical  writer  in  Alexander’s 
army. 

EUMENIDES,  a  name  given  to  the  Furies  by  the  ancients. 
They  fprang  from  the  blood  of  the  wound  which  Coelus  received 
from  his  fon  Saturn.  According  to  others,  they  were  daughters 
of  Earth,  and  conceived  from  the  blood  of  Saturn.  Some  make 
them  daughters  of  Acheron  and  Night,  or  Pluto  and  Pro- 
ferpine.  According  to  the  more  received  opinions,  they  were 
three  in  number,  Tifiphone,  Megara,  and  AleCto,  to  which 
fome  add  Nemefis.  Plutarch  mentions  only  one  called  Adrajla , 
daughter  of  Jupiter  and  Neceffity.  They  were  fuppofed  to  be 
the  minifters  of  the  vengeance  of  the  gods  :  and  were  ufually 
reprefented  with  a  grim  and  frightful  alpe£t,  with  a  black  and  . 
bloody  garment,  and  with  lerpents  writhing  round  their 
heads  inftead  of  hair.  They  held  a  burning  torch  in  one 
hand,  and  a  whip  of  fcorpions  in  the  other  5  and  were  always 
attended  by  Terror,  Rage,  Palenefs,  and  Death,  In  hell  they 
were  feated  around  Pluto’s  throne,  as  the  minifters  of  his  ven¬ 
geance. 

EUMENIDIA,  feftivals  in  honour  of  the  Eumenides,  called 
by  the  Athenians  Bext  “  venerable  goddefles.”  They  were 

celebrated  once  every  year,  with  facrifices  of  pregnant  ewes, 
with  offerings  of  cakes  made  by  the  moft  eminent  youths,  and 
libations  of  honey  and  wine.  At  Athens  none  but  free-born  . 
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citizens  were  admitted,  fuch  as  had  led  a  life  the  moil  virtuous 

and  unfullied. 

EUMOLPIDES,  the  priefts  of  Ceres  at  the  celebration  of 
her  feltivals  at  Eleufis.  They  were  defeended  from  Eumolpus, 
a  king  of  Thrace,  who  was  made  prieft  of  Ceres  by  Erechtheus 
king  of  Athens.  He  became  fo  powerful  after  his  appointment 
to  the  priefthood,  that  he  maintained  a  war  againft  Erechtheus. 
This  war  proved  fatal  to  both.  Erechtheus  and  Eumolpus  were 
both  killed,  and  peace  was  re-eftablifhed  among  theirdefeendants, 
on  condition  that  the  priefthood  ever  remained  in  the  family  of 
Eumolpus,  and  the  regal  power  in  the  houfe  of  Erechtheus. 
The  priefthood  remained  in  the  family  of  Eumolpus  for  1200 
years;  and  this  is  (till  more  remarkable,  becaufe  he  who  was 
once  appointed  to  the  holy  office  was  obliged  to  remain  in  per¬ 
petual  celibacy. 

EUNAPlUS,  a  native  of  Sardis  in  Lydia,  a  celebrated  fo- 
phift,  phyfician,  and  hiftorian,  who  flouriffied  in  the  4th  cen¬ 
tury,  under  the  emperors  Valentinian,  Valens,  and  Gratian. 
He  wrote  “  The  lives  of  the  Philofophers  and  Sophills,”  in  which 
he  frequently  ffiows  himfelf  a  bitter  enemy  to  the  Chriftians  : 
alfo  a  “  Hillory  of  the  Caefars,"  which  he  deduced  from  the  reign 
of  Claudius  where  Herodian  left  off,  down  to  that  of  Arcadius 
and  Honorius.  The  hiftory  is  loft  ;  but  we  have  the  fubftance 
of  it  in  Zofimus,  who  is  fuppofed  to  have  done  little  more  than 
copy  it. 

EUNOMJANS,  in  church-hiftory,  Chriftian  heretics  in  the 
4th  century.  They  were  a  branch  of  Arians,  and  took  their 
name  from  Eunomius  biffiop  of  Cyzicus  ;  whofe  eonfeffion  of 
faith  here  follows,  extracted  from  Cave’s  Hijloria  IAteraria,  vol. 
1.  p.  223.  “  There  is  one  God  uncreated  and  without  beginning ; 
who  has  nothing  exifting  before  him,  for  nothing  can  exift  be¬ 
fore  what  is  incarnate  ;  nor  with  him,  for  what  is  uncreate 
muft  be  one;  nor  in  him,  for  God  is  a  fimple  and  uncom¬ 
pounded  being.  This  one  fimple  and  eternal  being  is  God, 
the  creator  and  ordainer  of  all  things  :  firft  indeed  and  princi¬ 
pally  of  his  only  begotten  Son;  and  then,  through  him,  of  all 
other  things.  For  God  begot,  created,  and  made,  the  Son, 
only  by  his  direft  operation  and  power,  before  all  things,  and 
every  other  creature;  not  producing,  however,  any  being  like 
himfelf,  or  imparting  any  of  his  own  proper  lubftance  to  the 
Son  :  for  God  is  immortal,  uniform,  indivifible;  and  therefore 
cannot  communicate  any  part  of  his  own  proper  fubftance  to 
another.  He  alone  is  unbegotten  ;  and  it  is  impoffible  that  any 
other  being  ffiould  be  formed  of  an  unbegotten  fubftance.  He 
did  not  ufe  his  own  fubftance  in  begetting  the  Son,  but  his  will 
only  :  nor  did  he  beget  him  in  the  likenefs  of  his  fubftance,  but 
according  to  his  own  good  pleafure.  He  then  created  the  Holy 
Spirit,  the  firft  and  greateft  of  all  fpirits,  by  his  own  power  in¬ 
deed  and  operation  mediately,  yet  by  the  immediate  power  and 
operation  of  the  Son.  After  the  Holy  Spirit  he  created  all  other 
things  in  heaven  and  in  earth,  vifible  and  invifible,  corporeal  and 
incorporeal,  mediately  by  himfelf,  by  the  power  and  operation 
of  the  Son,”  &c. 

EUNOMIUS,  a  famous  herefiarch  of  the  4th  century,  the 
difciple  of  Elius,  but  abundantly  more  fubtile  than  his  matter, 
as  well  as  more  bold  in  propagating  the  opinions  of  his  fte£t, 
who  after  him  are  called  Eunomians.  He  was  ordained  bi¬ 
ffiop  of  Cyzicus ;  but  gave  fo  much  difturbance  by  the  intem¬ 
perance  of  his  zeal,  that  he  was  depofed  more  than  once.  At 
laft,  tired  with  being  toffed  about,  he  petitioned  to  retreat  to  the 
place  of  his  birth,  Dacora  in  Cappadocia  ;  where  he  died  very 
old  about  the  year  374,  after  experiencing  a  variety  of  fufferings. 
The  greateft  part  of  his  works  arc  loft.  There  is,  however,  be- 
fides  two  or  three  fmall  pieces,  a  confeflion  of  his  faith,  remain¬ 
ing,  which  Cave  inferted  in  his  Hijloria  Liieraria,  from  a  111a- 
nufeript  in  archbilhop  Tcnnifon’s  library.  See  the  preceding 
article. 


EUNUCH,  a  eaftrated  perfon.  See  the  article  Castra¬ 
tion.  The  word  is  formed  from  im>  q.  d.  Utti  cur  am 
ballet,  “  guardian  or  keeper  of  the  bed.”  In  Britain,  France, 
&e.  eunuchs  are  never  made  but  in  confequence  of  fome  difeafe, 
which  renders  fuch  an  operation  neceffary :  but  in  Italy  they 
make  great  numbers  of  children,  from  one  to  three  years  of 
age,  eunuchs,  every  year,  to  lupply  the  operas  and  theatres  of 
all  Europe  with  fingers.  M.  de  la  Lande,  in  his  Voyage  d' Italic, 
alferts,  that  there  are  public  (hops  at  Naples  where  this  cruel 
operation  is  performed,  and  that  over  the  door  of  thefe  (hops  is 
inferibed  Qui  ft  cajlrano  ragazzi.  Yet  Dr.  Burney  informs  us, 
that  he  was  not  only  utterly  unable  to  fee  or  hear  of  any  fuch 
ffiops  during  his  refidence  in  that  city,  but  was  conftantly  told, 
both  by  the  natives  and  Englifh  fettled  there,  that  the  laws 
againft  fuch  a  pradlice  were  fo  numerous  and  fevere,  that  it 
was  never  performed  but  with  the  utmoft  fecrecy. 

In  the  eaftern  parts  of  the  world,  they  make  eunuchs  in  order 
to  be  guards  or  attendants  on  their  women.  The  feraglios  of 
the  eaftern  emperors  are  chiefly  ferved  and  guarded  by  eunuchs  ; 
and  yet,  from  good  authority,  we  learn,  that  the  rich  eunuchs 
in  Perfia  and  other  countries  keep  feraglios  for  their  own  ufe. 
Thofe  who,  out  of  an  imprudent  zeal  to  guard  themfelves  from 
fenfual  pleafures,  made  themfelves  eunuchs,  were,  by  the  coun¬ 
cil  of  Nice,  condemned  and  excluded  from  holy  orders.  There 
are  feveral  fevere  prohibitions  in  Germany  againft  the  making  of 
eunuchs;  and  in  France  an  eunuch  mull:  not  marry,  not  even- 
with  the  conlent  of  the  woman. 

Though  the  pratlice  of  caftration  is  deteftable  i a  every  point 
of  view  ;  yet  there  appears  no  real  foundation  for  the  injurious 
opinion  generally  entertained  of  eunuchs,  viz.  that  they  are  all 
cowards,  and  devoid  of  genius  for  literature  or  any  folid  ftudy. 

“  As  to  genius  (fays  the  author  laft  quoted),  I  never  found 
thofe  of  the  firft  clafs  in  mufic  deficient  in  intelleftual  abilities 
for  more  ferious  ftudies.  Indeed  I  have  feen  real  genius  and 
difpofition  for  literary  purfuits,  in  more  than  one  great  opera 
finger;  and  as  for  compofition,  and  the  theory  of  mufic,  not 
only  the  belt  fingers  of  the  Pope’s  chapel  ever  fince  the  begin¬ 
ning  of  the  laft  century,  but  the  beft  compofers,  are  among  the 
foprani,  in  that  fervice.”  With  refpedt  to  the  operation  affebl- 
ing  the  mind  fo  much  as  to  deprive  it  of  all  fortitude  in  times  of 
danger,  there  is  great  reafon  to  doubt  the  fa6t :  molt  of  the  ge¬ 
nerals  of  eaftern  monarchs  having  been  at  all  times  of  this  clafs ; 
and  the  braveft  ftand  that  ever  was  made  againft  Alexander  the 
Great  was  at  Gaza,  under  the  command  of  one  of  Darius’s  ge¬ 
nerals,  who  was  a  eunuch.  Ammianus  Marcellinus  gives  an 
account  of  Menophilus,  a  eunuch,  to  whom  Mithridates  in¬ 
truded  his  daughter;  which  proves  the  poffibility  of  fuch 
mutilated  perfons  polfeffing  a  heroifm  equal  to  that  of  the  moft. 
determined  Stoic. 

It  is  very  certain,  that  the  ancients  never  fuppofed  eunuchs  • 
to  have  been  men  of  inferior  intellects,  or  that  they  poffelled 
lefs  vigour  of  mind  than  other  men.  It  appears  from  a  paf- 
lage  of  Herodotus,  that  in  Perfia  eunuchs  were  far  from  being 
objefts  of  contempt ;  and  were  even  frequently  promoted  to  the 
higheft  honours.  This  was  indeed  the  cafe  with  Hcrmotimus. 
We  find  in  Agathias,  who  was  one  of  the  Byzantine  hiftorians, 
that  a  general  in  the  Roman  army,  named  Narfcs,  was  a  eu¬ 
nuch.  This  was  in  the  latter  ages.  In  Plutarch's  life  of 
Ariftides,  Themiftocles  is  related  to  have  chofen  an  eunuch, . 
whofe  name  was  Arnaces,  from  among  his  prifoners,  to  fend  on 
a  lecret  embafly  to  Xerxes.  This  furely  may  lerve  to  (how,  that; 
mental  imbecility  was  not  fuppofed  by  the  Greeks  to  be-  the 
charaifteriftic  of  eunuchifm.1  The  fame  (lory  of  the  confidence 
placed  in  Arnaces,  who  was  one  of  the  Perfian  king’s  eunuchs, , 
is  related  alio  in  the  life  of  Themiftocles.  Aridotle  paid  fuch 
high  refpe<ff  to  Hcrmias,  who  was  a  eunuch  and  governor  of 
Atarnea,  which  is  in  Myfia,  that  he  even  offered  lacaficea  in  i 
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■honour  of  him  ;  as  Lucian  informs  us  in  his  Dialogue  entitled 
Eunuchus.  This  regard  of  Ariitntie  for  Hermias  has  been 
often  celebrated,  and  is  mentioned.by  Suidas,  Harpocratio,  and 
Others. 

Eunuchs,  in  church -hiftory,  a  feft  of  heretics  in  the  third 
century,  who  were  mad  enough  to  caftrate,  not  only  thofe  of 
their  own  perfuafion,  but  even  all  others  they  could  lay  hold 
of.  They  took  their  rife  from  the  example  of  Origen,  who, 
mifunderftanding ,  the  following  words  of  our  Saviour,  “and 
eunuchs  who,  made- themfelves  eunuchs  for  the  kingdom  of  hea¬ 
ven,”  caftrated  himlelf. 

EVOC ATI,  foldiers  among  the  Romans,  who  having 
ferved  their  full  time  in  the  army,  went  afterwards  volunteers 
at  the  requeft  of  fome  favourite  general ;  on  which  account 
they  were  called  by  the  honourable  names  of  Emeriti  and  Bene- 
ficiarii. 

EVOCATION,  Evocatio,  among  the  Romans,  a  religious 
ceremony  always  obferved  by  them  at  the  undertaking  a  fiege, 
wherein  they  folemnly  called  upon  the  gods  and  goddefles  of 
the  place  to  forfake  it  and  come  over  to  them.  Without  the 
performance  of  this  ceremony,  they  either  thought  that  the 
place  could  not  be  taken,  or  that  it  would  be  a  facrilege  to  take 
the  gods  prifoners.  They  always  took  it  for  granted  that  their 
prayer  was  heard,  and  that  the  gods  had  deferted  the  place  and 
come  over  to  them,  provided  they. were  able  to  make  them- 
felves  matters  of  it. 

EUODIA,  in  botany;  a  genus  of  the  monogynia  order, 
belonging  to  the  tetrandria  clafs  of  plants.  The  calyx 
is  a  tetraphyllous  perianthium ;  the  corolla  confifts  of  four 
fpathulated,  {harp,  and  open  petals ;  the  ftamina  are  four 
Tabulated  filaments  as  long  as  the  petals ;  the  pericarpium 
four  roundith,  bivalve,  and  monofpermous  capfules ;  the  feeds 
folitary. 

EVOLUTION,  in  algebra,  the  unfolding  or  opening  of  a 
curve,  and  making  it  defcribe  an  evolvent.  The  word  e-volu- 
tio  is  formed  of  the  prepofition  e  “  out and  volvo  “  I  roll,  or 
wind q.  d.  an  unwinding,  or  unrol/ing.  The  equable  evolu¬ 
tion  of  the  periphery  of  a  circle,  or  other  curve,  is  fuch  a  gra¬ 
dual  approach  of  the  circumference  to  rcdtitude,  as  that  its  parts 
do  all  concur  and  equally  evolve  or  unbend  ;  fo  that  the  lame 
line  becomes  fucccflively  a  lets  arc  of  a  reciprocally  greater  cir¬ 
cle  ;  till  at  lati  they  change  into  a  ftraight  line.  In  the  Philo- 
fophical  Tranfadfions,  N°.  260,  a  new  quadratrix  to  the  circle 
is  found  by  this  means,  being  the  curve  dd'cribed  by  the  equa¬ 
ble  evolution  of  its  periphery. 

Evolution,  is  alfo  ufed  for  the  extradtion  of  roots  out  of 
powers ;  in  which  fenfe  it  Hands  oppofed  to  involution.  See 
Algebra,  p.  iOj. 

Evolution,  in  the  art  of  war,  the  motion  made  by  a  body 
of  troops,  when  they  are  obliged  to  change  their  form  and  dif- 
potition,  in  order  to  preferve  a  poll  or  occupy  another,  to  at¬ 
tack  an  enemy  with  more  advantage,  or  to  be  in  a  condition  of 
defending  themfelves  the  better.  It  confifts  in  doublings, 
counter-marches,  converfions,  &c.  A  battalion  doubles  the 
ranks,  when  attacked  in  front  or  rear,  to  prevent  its  being 
flanked  or  furrounded  ;  for  then  a  battalion  fights  with  a  larger 
front.  The  files  are  doubled,  either  to  accommodate  themfelves 
to  the  neceflity  of  a  narrow  ground,  or  to  refill  an  enemy  that 
attacks  them  in  flank.  But  if  the  ground  will  allow  it,  convec¬ 
tion  is  much  preferable ;  becaufe,  after  converfion,  the  battalion 
is  in  its  firft  form,  and  oppofes  the  file-leaders,  which  are  gene¬ 
rally  the  beft  men,  to  the  enemy  ;  and  likewife,  becaufe  in  dou¬ 
bling  the  files  in  a  new  or  not  well-difciplined  regiment,  they 
may  happen  to  fall  into  diforder.  See  Doubling. 

E VOLVULUS,  in  botany ;  a  genus  of  the  tefragynia  or¬ 
der,  belonging  to  the  pentandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  29th  order,  Cawpanacece , 


The  calyx  is  pentaphyllous ;  the  corolla  quinquefid  and  verti- 
cillated  ;  the  eapfule  trilocular  ;  the  feeds  folitary. 

EUONYMUS,  the  spindle-tree;  a  genus  of  the  mono¬ 
gynia  order,  belonging  to  the  pentandria  clafs  of  plants  ;  and 
in  the  natural  method  ranking  under  the  4,3d  order,  Dumofa. 
The  corolla  is  pentapetalous ;  the  eapfule  pentagonal,  quinque- 
locular,  quinquevalved,  and  coloured ;  the.  feeds  hooded.  There 
are  two  fpeeies,  1.  The  europaeus,  hath  an  upright  woody  ftem 
10  or  15  feet  high,  garnithed  with  cblong  oppofite  leaves: 
from  the  Tides  of  the  branches  proceed  fmall  bunches  of  green- 
ith  quadrifid  flowers,  fucceeded  by  pentagonous  capfules,  dif- 
clofing  their  feeds  in  a  beautiful  manner  in  autumn.  2.  The 
americanus,  or  .evergreen  fpindle  tree,  hath  a  flirubby  ftem, 
dividing  into  many  oppofite  branches,  rifing  fix  or  eight  feet 
high,  garnithed  with  fpear-thaped  evergreen  leaves  growing  op¬ 
pofite,  and  from  the  fides  and  ends  of  the  branches.  The  flow¬ 
ers  are  quinquefid  and  whitith,  and  come  out  in  fmall  bunches, 
fucceeded  by  roundith,  rough,  and  protuberant  capfules,  which 
rarely  perfect  their  feeds  in  this  country.  Roth  thefe  lpecies  are 
hardy,  and  will  fucceed  in  any  foil  or  fituation.  The  berries  of 
the  firft  fort  vomit  and  purge  very  violently,  and  are  fatal  to 
flieep.  If  powdered  and  Iprinkled  in  the  hair,  they  deftroy  lice. 
If  the  wood  is  cut  when  the  plant  is  in  bloflbm,  it  is  tough  and 
not  eafily  broken  ;  and  in  that  ftate  it  is  ufed  by  watchmakers 
for  cleaning  watches,  and  for  making  tkewers  and  tooth- 
pickers.  Cows,  goats,  and  flieep,  eat  this  plant ;  horfes  re- 
fufe  it. 

EUPATORIUM,  hemp-agrimony  ;  a  genus  of  thu  poly- 
gamia  sequalis  order,  belonging  to  the  fyngenetia  clafs.of  plants; 
and  in  the  natural  method  ranking  under  the  49th  order,  Com- 
pofiia.  The  receptacle  is  naked  ;  the  pappus  feathery ;  the 
calyx  imbricated  and  oblong ;  the  ttyle  femibifid  and  long. 
There  are  13  fpecles,  many  of  them  herbaceous  flowery  peren¬ 
nials,  producing  annual  lialks  from  two  to  three  or  five  feet 
high,  terminated  by  clutters  of  compound  flowers  of  a  red,  pur¬ 
ple,  or  white,  colour.  They  are  eafily  propagated  by  feeds,  or 
parting  the  roots  in  autumn  or  fpring.  One  fpeeies,  viz.  ths 
cannabinum,  or  water  hemp-agrimony,  is  a  native  of  Rritain. 
It  is  found  wild  by  the  tides  of  rivers  and  ditches,  and  has  pale 
red  blofloms.  It  has  an  acrid  fmell,  and  a  very  bitter  tafte, 
with  a  confiderable  thare  of  pungency.  The  leaves  are  much 
recommended  for  ftrengtheniijg  the  tone  of  the  vifeera,  and  as 
an  aperient ;  and  faid  to  have  excellent  effedls  in  the  dropfy, 
jaundice,  and  fcorbutic  diforders.  Boerhaave  informs  ns,  that 
this  is  the  common  medicine  of  the  turf-diggers  in  Holland, 
againft  tcurvies,  foul  ulcers,  and  fwellings  in  the  feet,  to  which 
they  are  lubjebt.  The  root  of  this  plant  is  faid  to  operate  as  a 
ftrong  cathartic  :  but  it  is  hardly  ufed  .in  Britain,  and  has  no 
place  in  our  pharmacopoeias. 

E U PATH  I  DTE,  in  antiquity,  a  name  given  by  Thefens  to 
the  nobility  of  Athens.,  as  diftinguitlied  from  the  Geomori  and 
Demiurgi.  The  Eupatrida?,  by  Thefeus’s  eilablifliment,  had 
the  right  of  choofing  magiftrates,  teaching  and  difpenfing  the 
laws,  and  interpreting  holy  and  religious  myfteries.  The 
whole  city,  in  all  other  matters,  was  reduced  to  an  equality. 
The  Geomori  were  hutbandnaen,  and  inferior  to  the  Eupatrida', 
in  point  of  fortune  ;  the  Demiurgi  were  artificers,  and  fellftiort 
of  the  Eupatridae  in  number. 

JiUPHONY,  in  grammar,  an  eafinefs,  fmoothnefs,  and 
elegance  of  pronunciation.  The  word  is  formed  of  tv,  bene, 
“  well,”  and  $uvr.,  vox,  “  voice.”  Quintilian  calls  cuphania, 
“  vocalitas  Scaglier,  “  facilie  pronunciation’  Euphonia  is 
properly  a  kind  of  figure  whereby  we  lu.pprefs  a  too  hartli  letter, 
or  convert  it  into  a  linoother,  contrary  to  the  ordinary  rules. 
There  are  examples  enough  in  all  languages. 

EUPHYM1SM.  See  Oratory. 

EUPHORBIA,  spurge;  a  genus  of  the  trigynia  order,  be- 

9 


E  U  P 


[  349  ]  E  V  R 


longing  to  the  dodecandria  clafs  of  plants;  and  in  the  natural 
method  ranking  under  the  38th  order,  Tr'tcocccv.  The  corolla 
is  tetrapetalous  or  peutapetalous,  placed  on  the  calyx ;  the  ca¬ 
lyx  is  monophyllous  and  ventricofe ;  the  caplule  tricoccous. 
There  are  62  fpecies,  fix  of  which  are  natives  of  Great  Britain. 
They  are  moftly  flirubby  and  herbaceous  fucculents,  frequently 
armed  with  thorns,  having  ftalks  from  10  or  12  inches  to  as 
many  feet  in  height,  with  quadripetalou.s  flowers  of  a  whitifh 
or  yellow  colour.  They  are  eafily  propagated  by  cuttings  ;  but 
the  foreign  kinds  mult  be  always  kept  in  pots  in  a  ftove.  If 
kept  dry,  they  may  be  preferved  for  l'everal  months  out  of  the 
ground,  and  then  planted,  when  they  will  as  readily  take  root 
as  though  they  had  been  frefh.  The  juice  of  all  the  fpecies  is 
fo  acrid,  that  it  corrodes  and  ulcerates  the  body  wherever  it  is  ap¬ 
plied  ;  lo  that  phyficians  have  fcldom  ventured  to  prelcribe  it 
internally.  Warts,  or  corns,  anointed  with  thejuice,  prcfently 
difappear.  A  drop  of  it  put  into  the  hollow  of  an  aching  tooth, 
gives  relief,  like  other  corrofives,  by  deftroying  the  nerve. 
Some  people  rub  it  behind  the  ears,  that  it  may  blifter.  One 
of  the  foreign  fpecies,  named  cfula,  fee  plate  16,  tig.  1,  is  fuch  a 
violent  corrofive,  that  if  applied  to  any  part  of  the  body,  it 
produces  a  violent  inflammation,  which  is  loon  fucceeded  by  a 
iwelling  that  degenerates  into  a  gangrene  and  proves  mortal. 
Fig.  2.  reprefents  part  of  the  Item  and  flowers  magnified.  There 
is  a  fpecies  at  the  Cape,  which  fupplies  the  Hottentots  with  an 
ingredient  for  poifoning  their  arrows.  Their  method  of  mak¬ 
ing  this  pernicious  mixture,  is  by  firft  taking  the  juice  extracted 
from  the  euphorbia,  and  a  kind  of  caterpillar  peculiar  to  ano¬ 
ther  plant  which  has  much  the  appearance  of  a  fpecies  of  rhus. 
They  mix  the  animal  and  vegetable  matter ;  and  after  drying 
it,  they  point  their  arrows  with  this  compofition,  which  is  fup- 
pofed  to  be  the  moft  effectual  poifon  of  the  whole  country.  The 
euphorbia  itfelf  is  alfo  ufed  for  this  purpole,  by  throwing  the 
branches  into  fountains  of  water  frequented  by  wild  beads, 
which  after  drinking  the  water  thus  poifoned,  feldom  get  1000 
yards  from  the  brink  of  the  fountain  before  they  fall  down  and 
expire.  This  plant  grows  from  about  15  to  20  feet  in  height, 
fending  out  many  branches  full  of  ftrong  fpines.  The  natives  cut 
off  as  many  of  the  branches  as  they  think  neceffary  for  the  de- 
ftrutlion  of  the  animals  they  intend  to  poifon.  They  generally 
conduct  the  water  a  few  yards  from  the  l'pring  into  a  pit  made 
for  the  purpole  ;  after  which  they  put  in  the  euphorbia,  and 
cover  the  fpring,  fo  that  the  creatures  have  no  choice.  No  ani¬ 
mal  efcapes  which  drinks  of  fuch  water,  though  the  ilefh  is  not 
injured  by  the  poifon. 

EUPHORBIUM,  in  the  materia  medica,  a  gum-refin, 
which  exfudes  from  a  large  oriental  tree,  the  Euphorbia  offi- 
c'vnarum.  It  is  brought  to  us  immediately  from  Barbary,  in 
drops  of  an  irregular  form  ;  feme  of  which,  upon  being  broken, 
are  found  to  contain  little  thorns,  fmall  twigs,  flowers,  arid 
other  vegetable  matters  ;  others  are  hollow,  without  any  thing 
in  their  cavity.  The  tears  in  general  are  of  a  pale  yellow  colour 
externally,  fomewhat  white  withinfide :  they  eafily  break  be¬ 
tween  the  fingers.  Lightly  applied  ty  the  tongue,  they  affect 
it  with  a  very  lharp  biting  talte ;  and  upon  being  held  for 
fome  time  in  the  mouth,  prove  vehemently  acrimonious,  in¬ 
flaming  and  exulcerating  the  fauces,  See.  Euphorbium  is  ex 
tremely  troublelbme  to  pulverife  ;  the  finer  part  of  the  powder, 
which  flies  off,  affe.bting  the  head  in  a  violent  manner.  The 
acrimony  of  this  fnbflance  is  fo  great  as  to  render  it  abfolutely 
unfit  for  any  internal  ufe.  Several  correctors  have  been  con¬ 
trived  to  abate  its  virulence;  but  the  belt  of  them  are  not  to  be 
t  rutted  to  :  and  as  there  feems  to  be  no  real  oecafion  for  it,  un- 
lefs  for  fome  external  purpofes,  we  think,  with  Hoft’man  and 
other?,  that  it  ought  to  be  expunged  from  the  catalogue  of  in¬ 
ternal  medicines.  And  accordingly  it  has  now  no  place  in  the 
London  or  Edinburgh  pharmacopoeias  :  but  it  is  full  retained 
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in  moft  of  the  foreign  ones,  and  is  fometimeaufed  as  a  ftcrr.uta- 
tory . 

EUPHORBUS,  a  famous  Trojan,  fon  of  Panthous.  He 
was  the  firft  who  wounded  Patroclus,  whom  HeCtor  killed.  He 
perifhed  bv  the  hand  of  Menelaus,  who  hung  his  ftiield  in  the 
temple  of  Juno  at  Argos.  Pythagoras,  the  founder  of  the  doc¬ 
trine  of  the  metempfyehofis  or  tranlmigration  of  fouls,  affirmed 
that  he  had  been  once  Euphorbus,  and  that  his  foul  recollected 
many  exploits  which  had  been  done  while  it  animated  that  Tro¬ 
jan’s  body.  As  a  further  proof  of  his  aftertion,  he  {bowed  at 
firft  fight  the  (hield  of  Euphorbus  in  the  temple  of  Juno. 

EUPHOllION  »f  Chalcis,  a  poet  and  hiftorian,  born  in 
the  126th  Olympiad.  Suetonius  fays  that  Tiberius  compoled 
verfes  in  imitation  of  Euphorion,  Rianius,  and  Parlhenius  ; 
with  whom  he  was  charmed  to  fuch  a  degree,  that  he  ordered 
their  writings  and  their  pictures  to  be  kept  in  all  the  public  li¬ 
braries,  among  the  ancient  and  celebrated  authors. 

EUPHRASIA,  eye-bright;  a  genus  of  the  angiofpermia 
order,  belonging  to  the  didynamia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  40th  order,  P  rfonahe.  The 
calyx  is  quadrifidand  cylindrical;  the  caplule  bilocular,  ovato- 
oblong  ;  the  lhorter  two  antherse,  with  the  bafeof  the  one  lobe, 
terminated  by  a  fmall  l'pine.  There  are  feven  fpecies ;  two  of 
which,  viz.  the  officinalis  and  odontites,  are  natives  of  Britain. 
The  firft  of  thefe,  which  hath  blue  flowers,  is  a  weak  altringent, 
and  was  formerly  much  celebrated  in  ditorders  of  the  eyes  ;  but 
the  prefent  practice  hath  not  only  difregarded  its  internal,  but 
alfo  its  external,  ufe.  This  plant  will  not  grow  but  when  fur- 
rounded  by  others  taller  than  itfelf.  Cows,  horfes,  goats,  and 
fheep,  eat  it ;  fwine  refufe  it. 

EUPHRATES,  one!  of  the  moft  celebrated  rivers  in  the 
world,  and  the  principal  of  Turkey  in  Alia.  It  has  its  rife 
about  a  day’s  journey  from  Erzerum  ;  and  another  fource  about 
two  days  journey  from  the  fame  place.  They  both  lie  to  the 
eaftward,  on  high  mountains  covered  with  fnow  almoft  the 
year  round.  The  plain  of  Erzerum  is  inclofed  between  two 
fine  ftreams,  which,  when  united,  are  called  the  Euphrates,  or 
the  Frat.  After  their  junction,  three  days  journey  from  Er¬ 
zerum,  it  begins  to  be  navigable  for  boats  ;  but  the  channel  is 
lo  rocky,  that  the  navigation  is  not  fafe.  At  firft  it  runs 
S.  S.  W.  then  S.  till  it  approaches  neareft  to  Aleppo;  when  it 
runs  S.  E.  till  it  reaches  Rakka.  It  afterwards  turns  more  to 
the  S.  till  it  comes  to  Mefhed;  and  then  paties  S.  E.  again  by 
Anna,  Hit,  Cubefl’a,  and  Felugia ;  and,  not  far  thence,  vi- 
fits  the  fpot  where  Babylon  flood.  It  then  fetches  a  compais 
like  a  bow,  till  it  runs  £.  and  unites  with  the  Tigris ;  and, 
ftill  retaining  its  name,  it  runs  to  Buftarah,  and  thence  into  the 
gulf  of  Perfia,  about  50  miles  below  it.  It  firft  divides  Arme¬ 
nia  from  Natolia;  then  Syria  from  Diarbeck ;  after  which  it 
runs  through  Irac  Arabia  till  it  meets  the  Tigris.  It  is  alk> 
the  north-eaftern  boundary  of  the  great  defert  o t  Arabia. 

EUPOLIS,  an  Athenian  comic  poet,  flourifhed  about  the 
85th  Olympiad.  He  took  the  freedom  of  the  ancient  comedy 
in  lafbing  the  vices  of  the  people.  He  loft  his  life  in  a  fea- 
fight  between  the  Athenians  and  Lacedemonians ;  and  his  fate 
was  lb  much  lamented,  that  after  his  death  it  was  enabled,  that 
no  poet  lliould  lerve  in  the  wars.  Some  fay  Alcibiades  put  him 
to  death  for  his  fatirical  freedom. 

EURE,  a  department  of  France,  which  includes  part  of 
the  late  province  of  Normandy,  and- is  fo  named  from  a  ri¬ 
ver  which  riles  in  Perche,  in  the  foreft  ot  Logny,  and  falls  into 
the  Seine,  above  Pont-d’Arche.  Evreux  is  the  capital. 

Flu  re  and  Loire,  a  department  ot  France,  fo  called  from  the 
rivers  of  that  name.  It  contains  the  late  province  of  Beaucc, 
and  its  capital  is  Chartres. 

EVRE.MON1)  (Charles  de  St.  Denis),  born  at  St.  Denis  le 
Gnaft  in  Lower  Normandy  in  i6ij,  was  dciigned  for  the  gown, 
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and  entered  on  the  ftudy  of  the  law ;  but  he  foon  quitted  that, 
and  was  made  an  enfign  before  he  was  16.  A  military  life  did 
not  hinder  him  from  cultivating  polite  literature,  and  he 
fignalized  himfelf  by  his  politenefs  and  wit  as  much  as  by  his 
bravery.  The  king  made  him  a  marefchal  de  camp,  and  gave 
him  a  pention  of  ,5000  livres  per  annum.  He  ferved  under  the 
duke  of  Candale  in  the  war  of  Guiennej  and  in  Flanders,  till 
the  fufpeniion  of  arms  was  agreed  on  between  France  and 
Spain  :  he  afterwards  accompanied  cardinal  Mazarine  when  he 
went  to  conclude  the  peace  with  Don  Lewis  de  Haro,  the  king 
of  Spain’s  firft  minilter.  die  wrote,  as  he  had  promifed,  a  long 
letter  to  the  marquis  de  Creqyti,  of  this  negotiation;  in  whicu 
he  fhowed,  that  the  cardinal  had  facrificed  the  honour  of  France 
to  his  own  private  intereft,  and  rallied  him  in  a  very  fatirical 
manner.  This  letter  falling  into  the  hands  of  the  cardinal’s 
creatures  fome  time  after  his  death,  was  reprefented  as  a  ftate- 
crime,  and  he  was  obliged  to  fly  to  Holland.  He  had  too 
many  friends  in  England  (whither  he  had  taken  a  tour  the  year 
before  with  the  count  de  Soilfons,  fent  to  compliment  Charles 
•II.  upon  his  reftoration)  to  make  any  long  liay  in  Holland ; 
and  therefore  pafled  over  into  England,  where  he  was  receiv¬ 
ed  with  great  refpeft,  and  admitted  into  intimate  friendship 
with  feveral  perfons  of  diftinction.  The  king  gave  him  a  pen*- 
lion  of  300I.  a-year.  He  had  a  great  defire  to  return  to  his  na¬ 
tive  country  ;  and,  after  the  peace  of  Nimeguen,  wrote  a  letter 
in  verfe  to  the  king  of  France  to  afk  leave,  but  in  vain.  Upon 
the  death  of  king  Charles,  he  loft  his  pention.  He  did  n  it  re¬ 
ly  much  on  king  James,  though  that  prince  had  fhown  him¬ 
felf  extremely  kind  to  him.  The  revolution  was  advantageous 
to  him.  King  William,  who  had  known  him  in  Holland, 
gave  him  fubftantial  marks  of  his  favour.  He  died  of  a  ftran- 
gury  in  1703,  aged  90  ;  and  was  interred  in  Weftminfter-ab- 
bey,  where  a  monument  is  erefted  to  his  memory.  His  beha¬ 
viour  was  engaging,  his  humour  cheerful,  and  he  had  a  ftrong 
dilpofition  to  latire  :  he  profefled  the  Romiffi  religion,  in  which 
he  was  'born ;  but  at  the  bottom  was  certainly  a  free-thinker. 
He  always  fpoke  of  his  difgrace  with  the  refolution  of  a  gentle¬ 
man;  and  whatever  ftrong  detire  he  had  to  return  to  his  coun¬ 
try,  he  never  folicited  the  favour  with  meannets :  therefore, 
when  this  leave  was  fignified  to  him  unexpectedly  in  the  decline 
of  his  life,  he  replied,  that  the  infirmities  of  age  did  not  permit 
him  to  leave  a  country  where  he  lived  agreeably.  There  have 
been  many  editions  of  his  works  :  but  the  beft:  is  that  of  Am- 
fterdam  in  1726,  in  5  vole.  r2mo,  to  whiih  is  prefixed  his  life 
by  Doftor  Des  Maizeaux  ;  who  has  alfo  given  an  accurate 
Englifh  trantlation  of  them  in  3  vols.  8vo. 

EVREUX,  an  ancient  town  of  France,  in  the  department  of 
Eure  and  late  province  of  Normandy,  with  a  bifhop’s  lee.  The 
cathedral  is  a  hand  fome  ftructure  ;  and  the  trade  confifts  in 
corn,  linen,  and  woollen  cloth.  It  has  a  manufactory  of  cot¬ 
ton  velvets,  and  another  of  tick,  which  is  not  inferior  to  that  of 
Brufleis.  The  little  wine  produced  in  its  neighbourhood  is  of  a 
bad  quality  ;  but  the  cyder  is  very  good.  It  is  feated  on  the  ri¬ 
ver  Iton,  25  miles  S.  of  Rouen,  and  35  N.  W.  of  Paris. 
E.  Ion.  1.  14  N.  lat.  49.  1. 

EURIPIDES,  one  of  the  Greek  poets  who  excelled  in  tra¬ 
gedy,  was  born  about  4C3  B.  C.  in  the  ifle  of  Salamis,  whither 
his  father  and  mother  had  retired  a  little  before  Xerxes  entered 
Attica.  He  learnt  rhetoric  under  Prodicus,  morality  under 
Socrates,  and  natural  philosophy  under  Anaxagoras  ;  but  at  18 
years  of  age  abandoned  p’niloiophy,  in  order  to  apply  himfelf  to 
dramatic  poetry.  He  ufed  to  fiiut  himlelf  up  in  a  cave  to  com- 
pofe  his  tragedies,  which  were  extremely  applauded  by  the 
Greeks.  The  Athenian  army,  commanded  by  Nicias,  being 
defeated  in  Sicily,  the  loldiers  purchaied  their  lives  and  liberties 
by  reciting  the  verfesof  Euripides  ;  fuch  efteem  and  veneration 
had  the  Sicilians  for  the  pieces  written  by  this  excellent  poet.  So¬ 


crates,  the  wifeft  of  the  philofophers,  fet  fuch  a  value  upon 
them,  that  they  were  the  only  tragedies  he  went  to  fee  adtul ; 
and  yet  his  performances  feldom  gained  the  prize.  Euripides 
frequently  interlperfes  through  them  moral  l'entences,  and  fe- 
vere  reflections  on  the  fair  fex  ;  whence  he  was  called  the  IVo~ 
man  hater.  Pie  was,  neverthelefs,  married  :  but  the  fcandalous 
lives  of  his  two  wives  drew  upon  him  the  raillery  of  Arif- 
tophanes,  and  other  comic  poets ;  which  occafioned  his  retiring 
to  the  court  of  Archelaus,  king  of  Macedon,  where  he  was 
well  received.  That  prince  was  fond  of  learned  men,  and  drew 
them  to  him  by  his  liberality.  If  we  may  believe  Solinus,  he 
made  Euripides  his  minifter  of  ftate-,  and  gave  him  other  ex¬ 
traordinary  proofs  of  his  efteem.  He  had,  however,  palled  but 
a  few  years  there,  when  an  unhappy  accident  put  an  end  to  his 
life.  He  was  walking  in  a  wood,  and,  according  to  his  ufual 
manner,  in  deep  meditation  ;  when,  unfortunately  happening 
upon  Archelaus’s  hounds,  he  was  by  them  torn  in  pieces.  It  is 
not  certain  whether  his  death  happened  by  chance,  or  through 
envy  of  fome  of  the  great  courtiers.  However,  Archelaus  buried 
him  with  great  magnificence  ;  and  the  Athenians  were  fo  much 
affii6Ied  at  his  death,  that  the  whole  city  went  into  mourning. 
Of  92  tragedies  which  he  compofed,  only  19  are  remaining: 
the  rnoft  valuable  editions  of  which  are  thole  of  Aldus,  in 
1503,  8vo  ;  of  Plantin,  in  1570,  lexefimo;  of  Commelin,  in 
1597,  8vo ;  of  Paul  Stevens,  in  1604,  4to ;  and  of  Joftiua 
Barnes,  in  1694,  folio. 

EURIPUS,  now  the  Negropont,  a  canal  or  ftrait 
which  divides  the  iiland  of  Euboea  from  the  continent  of 
Greece.  In  one  place  it  is  1b  narrow,  that  a  galley  can  fcarce 
pals  through  it.  The  agitations  of  the  Euripus  were  much 
fpoken  of  by  the  ancients.  Some  fay  that  the  canal  has  a  flux 
and  reflux  fix  times  in  24  hours  ;  others,  that  it  ebbs  and  flows 
feven  times  a  day  ;  but  Livy  does  notallow  this  flux  and  reflux 
to  be  fo  regular.  In  this  place,  as  the  Itory  commonly  goes, 
Ariftotle  drowned  himfelf  out  of  chagrin,  for  not  being  able  to 
account  for  fo  unufual  a  motion. 

Euripus  has  fince  become  a  general  name  for  all  ftraits,  where 
the  water  is  in  great  motion  and  agitation.  The  ancient  cir- 
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cufes  had  their  euripi,  which  were  no  other  than  pits  or  ditches 
on  each  fide  of  the  courfe,  into  which  it  was  veiy  dangerous 
falling  with  their  horfes  and  chariots  as  they  ran  races.  The 
term  euripus  was  more  particularly  applied  by  the  Romans  to 
three  canals  or  ditches  which  encompafled  the  circus  on  three 
fides,  and  which  were  filled  occafionally  to  reprefent  naumachiae 
or  lea-battles.  The  fame  people  called  their  fmaller  fountains 
or  canals  in  their  gardens  eunpufes  ;  and  their  largeft,  as  caf- 
cades,  &c.  rules. 

EUROCLTDON,  of  Eupo;  eajl-w'vul,  and  wave,  is  a 
fperies  of  wind,  of  which  we  have  an  account  only  in  A6ts 
xvii.  14.  and  concerning  the  nature  of  which  critics  have  been 
much  divided.  Bochart,  Grotius,  Bentley,  and  others,  lubfti- 
tute  another  reading,  lupported  by  the  Alexandrian  MS.  and 
the  Vulgate,  viz.  EupactXac,  or  JLuro-aquilo ;  but  Mr.  Bryant 
defends  the  common  reading,  and  confiders  the  Euroclydon,  i.  e. 
Et'pn,-  v,  as  an  eaft-wind  that  caules  a  deep  lea  or  vaft:  inun¬ 
dation.  Pie  maintains,  in  opposition  to  Dr.  Bentley’s  reafon- 
ing,  who  fuppoles  that  the  mariners  in  the  fhip,  the  voyage  of 
which  is  recited  in  this  paflage,  were  Romans,  that  they  were 
Greeks  of  Alexandria,  and  that  the  fhip  was  an  Alexandrian 
ftiip  employed  in  the  traffic  of  carrying  corn  to  Italy  ;  and 
therefore,  that  the  mariners  had  a  name  in  their  own  language 
for  the  particular  typhonic  or  ftormy  wind  here  mentioned.  He 
alfo  lhows  from  the  paflage  itftelf,  that  the  tempeftuous  wind 
called  Euroclydon,  beat  (xcdaA,-)  upon  the  iiland  of  Crete  ;  and 
therefore,  as  this  is  a  relative  expreffion,  referring  to  the  fitua- 
tion  of  the  perlon  who  lpeaks  of  it,-  who  was  at  that  time  to 
the  windward  or  Ibuth  of  it,  the  wind  blew  upon  ftiore,  and 
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muff  have  come  from  the  fouth  or  fouth-eaft ;  which,  he  adds, 
is  fully  warranted  by  the  point  where  the  thip  was,  and  the  di¬ 
rection  it  ran  in  afterwards,  which  was  towards  the  north  and 
north-welt. 

EUROPA,  in  fab.  hilt,  a  daughter  of  Agenor  king  of  Phoe¬ 
nicia,  andTelephafl'a.  She  was  lb  beautiful  that  Jupiter  became 
enamoured  of  her ;  and  the  better  to  leduce  her,  he  affirmed 
the  ftiape  of  a  bull  and  mingled  with  the  herds  of  Agenor, 
while  Europa,  with  her  female  attendants,  was  gathering 
flowers  in  the  meadows.  Europa  carefled  the  beautiful  animal  ; 
and  at  lad  had  the  courage  to  lit  upon  his  back.  The  god  took 
advantage  of  her  lituation  ;  and  with  precipitate  Heps  retired 
towards  the  Hi  ore,  crofted  the  fea  with  Europa  on  his  back,  and 
arrived  fate  in  Crete.  Here  he  affirmed  his  original  ffiape,  and 
declared  his  love.  The  nymph  confented,  though  the  had  once 
made  vows  of  perpetual  celibacy  ;  and  Ihe  became  mother  of 
Minos,  Sarpedon,  and  Rhadamanthus.  After  this  diftinguilhed 
amour  with  Jupiter,  Ihe  married  Allerius  king  of  Crete.  This 
monarch  feeing  himfelf  without  children  by  Europa,  adopted 
the  fruit  of  her  amours  with  Jupiter,  and  always  efteemed  Mi¬ 
nos,  Sarpedon,  and  Rhadamanthus  as  his  own  children.  Some 
fuppole  that  Europa  lived  about  1552  years  before  the  Chrif- 
tian  era. 

EUROPE,  called  by  the  people  of  Afia,  Frankiftan,  one  of 
the  four  general  parts  of  the  world,  bounded  on  the  N.  by  the 
Froze.11  Ocean,  on  the  S.  by  the  Mediterranean,  on  the  W.  by 
the  Weftern  and  Northern  oceans,  and  on  the  E.  by  Afia.  It 
lies  between  9.37.  W.  and  72.  25.  E.  Ion.  and  between  35°  and 
7  20  N.  lat.  From  Cape  St.  Vincent  to  the  mouth  of  the  Oby, 
it  is  near  3,600  miles  in  length  ;  and  from  Cape  Matapatam  in 
the  Morea,  to  the  N.  Cape  in  Lapland,  about  2,200  miles  in 
breadth.  It  is  much  lefs  than  either  Afia  or  Africa,  but  fur- 
paffes  them  in  many  particulars.  It  is  entirely  within  the  tem¬ 
perate  zone,  except  a  frnall  part  of  Norway  and  Ruffia ;  fo 
that  there  is  neither  the  excetlive  heat,  nor  the  infupportable 
cold,  of  the  other  parts  of  the  continent.  It  does  not  abound 
in  gold  and  diver  mines,  much  lefs  in  precious  Hones ;  it  pro¬ 
duces  neither  fugar  nor  fpices  ;  nor  does  it  nourifh  jackals,  hyae¬ 
nas,  lynxes,  leopards,  tigers,  lions,  rhinocerofes,  elephants, 
dromedaries,  camels,  or  crocodiles  ;  but  it  produces  corn,  wine, 
fruits,  fheep,  oxen,  horfes,  and  all  the  necellarics  of  life.  It  is 
much  more  populous,  and  better  cultivated,  than  either  Ada  or 
Africa.  It  is  fuller  of  villages,  towns,  and  cities,  and  the 
buildings  are  ftronger,  more  elegant  and  commodious,  generally 
fpeaking,  than  in  the  two  former.  The  inhabitants  are  all 
whites,  and,  for  the  molt  part,  much  better  made  than  the 
Africans,  or  even  the  Adatics.  With  regard  to  arts  and 
fciences,  there  is  no  manner  of  comparifon  ;  nor  yet  in  trade, 
navigation,  and  war.  Europe  contains  Norway,  Sweden,  Den¬ 
mark,  Great  Britain,  Ireland,  France,  Germany,  Bohemia, 
Sileda,  Moravia,  Poland,  Spain,  Italy,  Portugal,  Hungary, 
Swiflferland,  and  part  of  Ruffia  and  Turkey,  bedde  feveral  illands 
in  the  Mediterranean,  and  ellewhere.  There  are  three  empires  ; 
namely,  of  Germany,  Ruffia,  and  Turkey.  The  kings  are  thofe 
of  Great  Britain  and  Ireland,  Spain,  Portugal,  Pruffia,  Den¬ 
mark,  Sweden,  Sardinia,  Bohemia,  Hungary,  and  the  Two 
Sicilies.  Beddes,  there  is  an  archduke  of  Auflria,  and  a  great 
duke  of  Tufeany.  There  are  four  condderable  republics  ; 
namely,  Venice,  the  United  Provinces,  the  Swifs  Cantons,  and 
the  republic  of  Genoa.  There  are  four  lefs,  viz.  of  Geneva,  Luc¬ 
ca,  San  Marino,  and  Ragufa.  To  the  republics,  at  prefent,  muff; 
be  added  the  late  kingdom  of  France.  The  languages  are  the 
Italian,  French,  Spauilh,  and  Portuguefe,  which  are  diale&s  of 
the  Latin;  the  German,  Flemifh,  Dutch,  Swedilh,  Daniil),  and 
Englilh,  which  proceed  from  the  Teutonic ;  the  Slavonian, 
which  reigns  (though  in  difguife)  in  Poland,  Ruffia;  Bohemia, 
and  a  great  part  of  Turkey  in  Europe  ;  the  Celtic,  of  which 
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there  are  dialects  in  Wales,  the  Highlands  of  Scotland,  Ireland, 
Bretagne  in  France,  and  Lapland  ;  the  modern  Greek,  and  fe¬ 
veral  others.  The  principal  rivers  are,  the  Danube,  Dniefter, 
Dnieper,  Viftula,  Volga,  Dwina,  Bog,  Oby,  Don,  Scheld, 
Rhine,  Rhone,  Seine,  Loire,  Garonne,  Groyne,  Tajo,  Thames, 
and  Severn.  The  principal  lakes  are  thofe  of  Conftance,  Ge¬ 
neva,  Laufanne,  Wenner,  Ladoga,  and  Onega.  The  chief 
mountains  are  the  Alps,  Appenines,  and  Pyrenees.  The  pre¬ 
vailing  religion  is  the  Chriftian,  divided  into  the  Greek,  Romiffi, 
and  Froteftant  churches.  There  are  alfo  Jews  in  every  coun¬ 
try,  and  Mahometanifm  is  the  eftablifhed  religion  of  the 
Turks.  See  the  Map  of  Europe,  plate  17. 

EURYALE,  in  mythology,  one  of  the  Gorgons,  daughter 
of  Phorcys,  and  lifter  of  Medufa  :  Ihe  was  lubjeCt  neither  to  old 
age  nor  death. 

EURYANDRA,  in  botany;  a  genus  of  the  tryginia  order, 
belonging  to  the  polyandria  clafs  of  plants.  The  calyx  is  a 
pentaphyllous  perianthium,  with  fmall,  roundifti,  and  concave 
leaves  ;  the  corolla  conlifts  of  three  roundifti  hollow  petals, 
longer  than  the  calyx.  The  ftamina  are  very  many  capillary 
filaments  much  dilated  at  the  apex ;  the  pericarpium  three  egg- 
fhaped  follicles  containing  feveral  feeds. 

EURYDICE,  in  fabulous  hiftory,  the  wife  of  Orpheus,  who, 
flying  from  Ariftaeus  that  endeavoured  to  ravifh  her,  was  ftain 
by  a  ferpent.  Her  hulband  went  down  to  the  ftiades,  and  by 
the  force  of  his  mulic  perfuaded  Pluto  and  Proferpine  to  give 
him  leave  to  carry  back  his  wife;  which  they  granted,  provided 
he  did  not  look  on  her  till  he  came  to  the  light;  but  he  break¬ 
ing  the  condition,  was  forced  to  leave  her  behind  him.  See 
Orpheus. 

EURYSTHEUS,  a  king  of  Argos  and  Mycenae,  fi  n  of 
Sthenelus,  and  Nicippe  the  daughter  of  Pelops.  Juno  haftened 
his  birth  by  two  months,  that  he  might  come  into  the  world  be¬ 
fore  Hercules  the  fon  of  Alcmena,  us  the  younger  of  the  two 
was  doomed  by  order  of  Jupiter  to  be  fubfervient  to  the  will  of 
the  other.  This  natural  right  was  cruelly  exercifed  by  Euryf- 
theus,  who  was  jealous  of  the  fame  of  Hercules  ;  and  who  to 
deftroy  fo  powerful  a  relation,  impofed  upon  him  the  moll  dan¬ 
gerous  and  uncommon  enterprifes  well  known  by  the  name  of  the 
twelve  labours  of  Hercules.  The  fuccefs  of  Hercules  in  achieving 
thofe  perilous  labours  alarmed  Euryftheus  in  a  greater  degree, 
and  he  furnilhed  himfelf  with  a  brazen  vefiel,  wiiere  he  might 
l'ecure  himfelf  a  fafe  retreat  in  cafe  of  danger.  After  the  death 
of  Hercules,  Euryftheus  renewed  his  cruelties  againft  his  chil¬ 
dren,  and  made  war  againft  Ceyx  king  of  Trachinia,  becaufe  he 
had  given  them  fupport,  and  treated  them  with  hofpitality.  He 
was  killed  in  the  profecution  of  this  war  by  Hyllus  the  fon  of 
Hercules.  His  head  was  fent  to  Alcmena  the  mother  of  Her¬ 
cules  ;  who,  mindful  of  the  cruelties  which  her  fon  had  fufFered, 
infulted  it,  and  tore  out  the  eyes  with  the  molt  inveterate  fury. 
Euryftheus  was  fucceeded  on  the  throne  of  Argos  by  Atreus  his 
nephew.  The  death  of  Euryftheus  happened  about  30  years 
before  the  Trojan  war. 

EURYTHMY,  in  architecture,  painting,  and  feulptnre,  is  a 
certain  majefty,  elegance,  and  eafinel's,  appearing  in  the  com- 
pofition  of  divers  members  or  parts  of  a  body,  painting,  or  fculpi 
ture,  and  refulting  from  the  fine  proportion  of  it. 

EUSDEN  (Laurence),  an  Iriih  clergyman,  reCtor  of  Conef- 
by  in  Lincolnfhire,  and  poet  laureat  after  the  death  of  Mr. 
Rowe.  His  firft  patron  was  the  eminent  lord  Halifax  ;  whole 
poem,  on  the  battle  of  the  Boyne,  he  tranilated  into  Latin,  and 
dedicated  to  his  lordfhip.  He  was  efteemed  by  the  duke  of 
Newcaftle,  who  rewarded  an  epithalamium  he  wrote  on  his 
marriage  with  the  place  of  poet  laureat.  He  was  the  author 
of  many  poetical  pieces,  though  but  little  known  before  his  pre¬ 
ferment  :  he  died  in  1730. 

EUSEBIANS,  a  denomination  gtveh  to  the  fed  of  Asians) 
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v  on  account  of  the  favour  and  countenance  which  Eufebius,  bi¬ 
fhop  of  Caefarea,  flio^ed  and  procured  for  them  at  their  firft 
rife.  See  Artaks  and  Eusebius. 

EUSEBIUS,  furnamed  Pamfiiilus,  a  celebrated  bifhop  of 
Carfarea  in  Paleft’ne,  and  one  of  the  moft  learned  men  of  his 
time,  was  born  in  Paleftine  about  the  latter  end  of  the  reign  of 
Gallienus.  He  was  the  Intimate  friend  of  Pamphilus  the  mar¬ 
tyr;  and,  after  his  death,  took  his  name  in  honour  to  his  me- 
rnory.  Pie  was  ordained  bifhop  of  Caefarea  in  313.  He  had  a 
confiderable  lhare  in  the  conteft  relating  to  Arius  ;  whole  caufe 
he,  as  well  as  feveral  other  bifliops  of  Paleftine,  defended,  being 
perfuaded  that  Arius  had  been  unjuftly  perfecuted  by  Alexan¬ 
der  bifhop  of  Alexandria.  He  affifted  at  the  council  of  Nice 
in  323  ;  when  he  made  a  lpcech  to  the  emperor  Conftantine  on 
his  coming  to  the  council,  and  was  placed  next  him  on  his  right 
hand.  He  was  prelent  at  the  council  of  Antioch,  in  which 
■Euftathius  bilhop  of  that  city  was  depofed  ;  but  though  he  was 
chofen  by  the  bilhop  and  people  of  Antioch  to  fucceed  him,  he 
abfolutely  refufed  it.  In  333  he  affifted  at  the  council  of 
lyre  held  againft  Athanafius ;  and  at  the  aifembly  of  bilhops 
at  Jerulhlem,  at  the  time  of  the  dedication  of  the  church  there. 
By  thefe  bifhops  he  was  fent  to  the  emperor  Conftantine  to  de¬ 
fend  what  they  had  done  againft  Athanafius  ;  when  he  pro¬ 
nounced  the  panegyric  made  on  that  emperor  during  the  public 
rejoicings  in  the  beginning  of  the  30th  year  of  his  reign,  which 
was  the  laft  of  his  life,  Eufebius  l'urvived  the  emperor  but  a 
fhort  time,  for  he  died  in  338.  Pie  wrote,  x.  An  ecclefiaftical 
hiftory,  of  which  Yaletius  has  given  a  good  edition  in  Greek 
and  Latin  :  2.  The  life  of  Conftantine;  3.  A  treatife  againft 
Hierodes ;  4.  Ch  rani  con ;  3.  Prrparationes  evangelicev  ;  6.  De 
demonjlrationc  evangelica  ;  of  which  there  are  but  10  books 
extant  out  of  20  ;  and  feveral  other  works,  fome  of  which  are 
loft. 

EUSTACPIIUS  (Bartholomew),  phyfician  and  anatomift 
at  Rome,  flouriftied  about  the  year  1 550.  His  anatomical 
Plates  were  difeovered  there  in  1712,  and  publifhed  in  1714. 

EUSTATHIANS,  a  name  given  to  the  Catholics  of  An¬ 
tioch  in  the  4th  century,  on  occafion  of  their  refuftil  to  acknow¬ 
ledge  any  other  bifhop  befide  St.  Euftathius,  depofed  by  the 
Arians.  The  denomination  was  given  them  during  the  epifeo- 
pate  of  Taulinus,  whom  the  Arians  fubfiituted  to  St.  Eufta¬ 
thius,  about  the  year  330,  when  they  began  to  hold  their  af- 
femblies  apart.  About  the  year  330,  Leontius  of  Phrygia, 
called  the  eunuch ,  who  was  an  Arian,  and  was  put  in  the  fee 
of  Antioch,  defired  the  Euftathians  to  perform  their  fervice  in 
his  church  ;  which  they  accepting,  the  church  of  Antioch 
f'erved  indifferently  both  the  Arians  and  Catholics.  This,  we 
■  are  told,  gave  occafion  to  two  inftitutions,  which  have  fubfifted 
in  the  church  ever  fince.  The  firft  was  pfalmody  in  two  choirs; 
though  M.  Baillet  thinks,  that  if  they  inftituted  an  alternate 
pfalmody  between  two  choirs,  it  was  between  two  Catholic 
choirs,  and  not  by  way  of  refponfe  to  an  Arian  choir.  The  fe- 
cond  was  the  doxology,  Glory  be  to  the  Father,  and  the  Son, 
and  the  Holy  Gboft.  See  Doxology.  This  conduct,  which 
feemed  to  imply  a  kind  of  communion  with  the  Arians,  gave 
great  offence  to  abundance  of  Catholics,  who  began  to  hold  fe- 
parate  meetings;  and  thus  formed  the  lchifm  of  Antioch. 
Upon  this,  the  reft,  who  continued  to  meet  in  the  church,  ceafed 
to  be  called  Eujiatbians,  and  that  appellation  became  reftrained 
to  the  diflenting  party.  S.  Flavianus,  bilhop  of  Antioch  in 
381,  and  one  of  his  fucceflors,  Alexander,  in  482,  brought 
to  pafs  a  coalition,  or  reunion,  between  the  Euftathians  and  the 
body  of  the  church  of  Antioch,  deferibed  with  much  folemnity 
by  Theodoret,  Ecd.  1.  iii.  c.  2. 

Eustathians  were  alfo  a  fedl  of  heretics  in  the  fourth  cen¬ 
tury,  denominated  from  their  founder  Plultathius,  a  monk  fo 
sfooiifhly  fond  of  his  own  profeffion,  that  he  condemned  all  other 


conditions  of  life.  Whether  this  Euftathius  was  the  fame  with 
the  bifhop  of  Sebaftia  and  chief  of  the  Semmrians,  is  not  eafy  to 
determine.  He  excluded  married  people  from  falvation  ;  pro¬ 
hibited  his  followers  from  praying  in  their  houfes  ;  and  obliged 
them  to  quit  all  they  had,  as  incompatible  with  the  hopes  of 
heaven.  He  drew  them  out  of  the  other  affemblies  of  Chrift- 
ians  to  hold  fecretones  with  him,  and  made  them  wear  a  par¬ 
ticular  habit :  he  appointed  them  to  faft  on  Sundays  ;  and 
taught  them,  that  the  ordinary  faffs  of  the  church  were  need- 
lefs,  after  they  had  attained  to  a  certain  degree  of  purity  which 
he  pretended  to.  He  fhowed  great  horror  for  chapels  built  in 
honour  of  martyrs,  and  the  affemblies  held  therein.  Several 
women,  feduced  by  his  reafons,  forfook  their  hufbands,  and 
abundance  of  fiaves  deferted  their  mafters’  houfes.  He  was  con¬ 
demned  at  the  council  of  Gangra  in  Paphlagonia,  held  between 
the  years  326  and  341. 

EUSTATHIUS,  bifhop  of  Thelfalonica,  in  the' 12th  cen¬ 
tury,  under  the  reigns  of  the  emperors  Emanuel,  Alexander, 
and  Andronicus  Comnenm.  He  was  a  very  eminent  gram¬ 
marian;  and  wrote  commentaries  upon  Homer  and  Dionyfius 
the  geographer.  The  beft  edition  of  his  commentaries  on  Ho¬ 
mer  is  that  of  Rome,  printed  in  Greek,  in  13 42,  in  four  vo¬ 
lumes  folio.  His  commentaries  on  the  Periegefis  of  Dionyfius 
were  printed  by  Mr.  Hudfon  at  Oxford,  in  1697,  8vo.  Euf¬ 
tathius  appears  to  have  been  alive  in  the  year  1194. 

EUSTATIA,  St.  one  of  the  leaft  of  the  Leeward  Illands  in 
the  Weft  Indies,  which  properly  is  nothing  but  a  mountain  in 
the  form  of  a  fugar-loaf,  whofe  top  is  hollow.  It  is  ftrong  by 
fituation,  and  has  a  good  fort.  It  lies  to  the  N.  W.  ot  St, 
Chriftopher’s,  and  belongs  to  the  Dutch,  from  whom  it  was 
taken  by  admiral  Rodney  in  1781  ;  but  was  foon  after  taken 
by  the  French,  and  reftored  to  the  Dutch  by  the  peace  of  1783. 
W.long.  63.  3.  N.  lat.  17.  29. 

EUSTYLE,  in  architedlure,  a  fort  of  building  in  which  the 
pillars  are  placed  at  the  moft  convenient  diftance  one  from  ano¬ 
ther,  the  intercolumniations  being  juft  two  diameters  and  a 
quarter  of  the  column,  except  thole  in  the  middle  of  the  face, 
before  and  behind,  which  are  three  diameters  diftant. 

EUTERPE,  one  of  the  mufes,  daughter  of  Jupiter  and 
Mnemofyne.  She  preftded  over  mnfic,  and  was  looked  upon 
as  the  inventrefs  of  the  flute.  She  is  reprefented  as  crowned 
with  flowers  and  holding  a  flute  in  her  hands  :  Some  mytholo- 
gifts  attributed  to  her  the  invention  of  tragedy,  more  commonly 
l’uppoled  to  be  the  produ&ion  of  Melpomene. 

EUTHYMIA.  among  the  Greeks,  fignified  fuch  a  difpofi- 
tion,  or  ftate  of  the  mind,  as  could  not  be  ruffled  either  by  good 
or  bad  fortune,  by  ficknefs  or  health,  good  or  evil. 

EUTROPIUS  (Flavius),  a  Latin  author,  in  the  4th  century, 
was  fecretary  to  Conftantine  the  great,  and  afterwards  bore  arms 
under  the  emperor  Julian,  and  followed  that  prince  in  his  ex¬ 
pedition  againft  the  Perfians.  He  wrote  an  abridgment  of  the 
Roman  Hiftory,  from  the  foundation  of  Rome  to  the  reign  of 
Valens  ;  the  heft  edition  of  which  is  that  of  Mifs  Le  Fevre,  af¬ 
terwards  Madam  Dacier,  publifhed  at  Paris  for  the  ufe  of  the 
Dauphin,  in  4to,  in  the  year  16S3. 

EUTYCHIANS,  ancient  heretics,  who  denied  the  dupli¬ 
city  of  natures  in  Chrift;  thus  denominated  from  Eutyches,  the 
archimandrite,  or  abbot  of  a  monaftery  at  Conftantinople,  who 
began  to  propagate  his  opinion  A.  D,  448.  Fie  did  not,  how 
ever,  feem  quite  fteady  and  confiftent  in  His  fentiments  :  for  he 
appeared  to  allow  of  two  natures,  even  before  the  union  ; 
which  was  apparently  a  confequence  he  drew  from  the  princi¬ 
ples  of  the  Platonic  philofophy,  which  fuppofes  a  pre-exiftence 
of  fouls :  accordingly,  he  believed  that  the  foul  of  Jelus  Chrift 
had  been  united  to  the  divinity  before  the  incarnation  ;  but  then 
he  allowed  no  diftindtion  of  natures  in  Jefus  Chrift  fince  his  in¬ 
carnation.  This  herel'y  was  firft  condemned  in  a  fynod  held  at 
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Conftantinople  by  Flavian,  in  448,  approved  by  the  council  of 
Ephefus,  called  conventus  latronum,  in  449,  and  re-examined, 
and  fulminated,  in  the  general  council  of  Chalcedon  in  451. 
The  legates  of  Pope  Leo,  who  alfifted  at  it,  maintained,  that  it 
was  not  enough  to  define,  that  there  were  two  natures  in  Jefus 
Chrift,  but  infilled  ftrenuoufly,  that,  to  remove  all  equivoca¬ 
tions,  they  mult  add  thefe  terms,  without  being  changed,  or 
confounded,  or  divided.  The  herefy  of  the  Eutychians,  which 
made  a  very  great  progrefs  throughout  the  eaft,  at  length  be¬ 
came  divided  into  ieveral  branches.  Nicephoros  makes  men¬ 
tion  of  no  fewer  than  twelve:  fome  called  Schematic i,  or  Ap- 
parentcs,  as  only  attributing  to  Jetus  Chrift  a  phantom  or  ap¬ 
pearance  of  flefh,  and  no  real  flefh :  others,  Theodojians,  from 
Theodofius  bifhop  of  Alexandria:  others ,  Jacobites,  from  one 
James  (Jacobus),  of  Syria ;  which  branch  eftablilhed  itfelf 
principally  in  Armenia,  v/here  it  ftill  fubfifts.  Others  were  called 
Acepbali,  q.  d.  without  head;  and  Severians,  from  a  monk 
called  Sevens,  who  feized  on  the  fee  of  Antioch  in  513.  Thefe 
1  aft  were  fubdivided  intofive  factions,  viz  .Agnota,  whoattributed 
fome  ignorance  to  Jefus  C  hrift  ;  the  followers  of  Paul  ;  \  t'-ouvc*, 
that  is,  the  black  /.ngeiies,  thus  called  from  the  place  where 
they  were  affembled  ;  and  laftly,  Adntes,  and  Canonitcs 

Eutychians  was  alio  the  name  of  another  fehl,  half  Arian 
half  Eunomian ;  which  arofe  at  Conftantinople  in  the  fourth 
century.  It  being  then  a  matter  of  mighty  controverfy  among 
the  Eunomians  at  Conftantinople,  whether  or  no  the  Sort  ofGod 
knew  the  laft  day  and  hour  of  the  world,  particularly  with  re¬ 
gard  to  that  paifage  in  the  gofpel  of  St.  Matthew,  chap.  xxiv. 
vcr.  36.  or  rather  that  in  St.  Mark,  xiii.  32  where  it  is  ex- 
prefl'ed,  that  the  Son  did  not  know  it,  but  the  Father  only  ;  Eu- 
tychius  made  no  fcruple  to  maintain,  even  in  writing,  that  the 
Son  did  not  know  it;  which  fentiment  difpleafing  the  leaders  of 
the  Eunomian  party,  he  feparated  from  them,  and  made  a  jour¬ 
ney  to  Eunomius,  who  was  then  in  exile.  That  heretic  ac- 
quiefced  fully  in  Eutychius’s  doctrine  and  admitted  him  to  his 
•communion.  Eunomius  dying  foon  after,  the  chief  of  the  Eu¬ 
nomians  at  Conftantinople  refuted  to  admit  Eutychius ;  who, 
upon  this,  formed  a  particular  left  of  fuch  as  adhered  to  him, 
called  Eutychians.  This  fame  Eutychius,  with  one  Theopro- 
nius,  as  was  faid  in  Sozomen’s  time,  were  the  occafion  of  all 
the  changes  made  by  the  Eunomians  in  the  adminiftration  of 
baptifm ;  which  confifted,  according  to  Nicephorus,  in  only 
ufing  one  immerfion,  and  not  doing  it  in  the  name  of  the  Tri¬ 
nity,  but  in  memory  of  the  death  of  Jetus  Chrift.  Nicephorus 
calls  the  chief  of  that  feft,  not  Lutychius,  but  Eupfychius,  arid 
his  followers  Eunomiaupfy chians. 

EUTYCHIUS,  patriarch  of  Alexandria,  lived  about  the 
ninth  age;  and  wrote  annals  in  the  Arabic  language,  printed  at 
Oxford  in  1658,  with  a  Latin  verfion  by  Mr.  Pocock.  Selden 
had  printed  fomething  of  his  before. 

EUXTNK  or  Black  Sea,  forms  part  of  the  boundary  be¬ 
twixt  Europe  and  Afia.  It  receives  the  Nieper,  the  Danube; 
and  other  large  rivers  ;  and  extends  from  28  to  40  degrees  of 
E.  Ion.  and  from  40  to  46  of  N.  lat.  The  ancients  imagined 
this  fea  to  have  been  originally  only  a  lake  or  ftanding  pool, 
which  broke  firft  into  the  Propontis,  and  then  into  the  Egean, 
wathing  away  by  degrees  the  earth  which  firft  kept  it  within 
bounds,  and  formed  ihe  two  channels  of  the  Bofphorus  Thracius 
and  Hellefpont,  now  the  Dardanelles.  It  was  anciently  called 
the  ylxenr.s,  l’uppofed  to  be  from  Atlikenaz  the  fon  of  Gomer, 
who  is  faid  to  have  fettled  near  it.  This  original  being  forgot 
in  length  of  time,  the  Greeks  explained  it  by  inbofpitablc,  which 
the  word  Axenus  literally  fignifies ;  and  therefore,  when  they 
came  to  eonfider  the  inhabitants  of  thefe  coafts  as  more  civilized 
and  hofpitable,  they  changed  the  name  into  Euxinus,  which  it 
ftill  reta  ns. 

EWE,  the  Engliih  name  of  a  female  Iheep.  See  Ovis, 

Vot.  III. 


EWERY,  in  the  Britifh  cuftoms,  an  office  in  the  king’s 
houtliold,  to  which  belongs  the  care  of  the  table  linen,  of  laying 
the  cloth,  and  ferving  up  water  in  filver  ewers  after  dinner. 

EX,  a  river  which  rifes  in  theforeft  of  Exmoor,  in  Somerfet-' 
(hire,  and  leaving  that  county,  below  Dulverton,  proceeds  by 
Tiverton  to  Exeter,  widening  from  Topfliam  into  an  eltuary, 
which  terminates  in  the  Englifh  channel  at  Exmouth. 

Ex  officio,  among  lawyers,  fignifies  the  power  a  perfon  has, 
by  virtue  of  his  office,  to  do  certain  a£ts  without  being  applied 
to.  Thus  a  juftice  of  peace  may  ex  officio,  at  his  difcretion, 
take  furety  of  the  peace,  without  complaint  made  by  any  per¬ 
fon  whatloever.  Tnere  was  formerly  an  oath  ex  officio,  where¬ 
by  a  fuppofed  offender  was  compelled  in  the  eccleliaftical  court 
to  confefs,  accufe,  or  clear  himielf  of  a  crime ;  but  this  law  is 
repealed. 

Ex  p  oji  fa  do,  in  law,  fomething  done  after  another  :  thus  an 
eftate  granted  may  be  good  by  matter  ex  poji  fado,  that  was 
not  fo  at  firft,  as  in  cafe  of  election. 

EXACERBATION.  See  Paroxysm. 

EXACTION,  in  law,  a  wrong  done  by  an  officer,  or  a  perfon 
in  pretended  authority,  in  taking  a  reward  or  fee  that  is  not  al¬ 
lowed  by  law.  A  perfon  guilty  of  exa£tion  may  be  fined  and 
imprifo-  ed.  Itis  often  confounded  with  Extortion. 

EXACUM,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  tetrandria  clafs  of  plants;  and  in  the  natural  me¬ 
thod  ranking  under  the  20th  order,  Rotacee.  The  calyx  is  te- 
traphyllous  ;  the  corolla  quadrifid,  with  the  tube  globular  ;  the 
capfule  two  furrowed,  bilocular,  polyfpermous,  and  opening  at 
the  top. 

EXiERESIS,  in  furgery,  the  operation  of  extra£ting  or  taking 
away  fomething  that  is  hurtful  to  the  human  body. 

EXAGGERATION,  in  rhetoric,  a  kind  of  hyperbole, 
whereby  things  are  augmented  or  amplified,  by  faying  more 
than  the  truth,  either  as  to  good  or  bad. 

Exaggeration,  in  painting,  a  method  by  which  the  artift, 
in  reprefenting  things,  changes  them  too  much,  or  makes  them 
too  rirong,  either  in  refpeet  of  the  defign  or  colouring.  It  dif¬ 
fers  from  caricaturing,  in  that  the  latter  perverts  or  gives  a  turn 
to  the  features  of  a  face,  &c.  which  they  had  not ;  whereas  ex^ 
aggeration  only  heightens  or  improves  what  they  had. 

EXALTATION,  or  Elevation,  is  chiefly  ufed  in  a  figu¬ 
rative  fenfe,  for  the  raifing  or  advancing  a  perfon  to  fome  eo 
clefiaftical  dignity  ;  and  particularly  to  the  papacy. 

Exaltation  of  the  Crofs,  is  a  feaft  of  the  Piomifh  church; 
held  on  the  14th  of  September  ;  in  memory,  as  is  generally  fup- 
poled,  of  this,  that  the  emperor  Heraclius  brought  back  the 
true  crofs  of  Jefus  Chrift  on  his  thoulders,  to  the  place  on  mount 
Calvary,  from  which  it  had  been  carried  away  14  years  before 
by  Cofroes  king  of  Ferfia,  at  his  taking  of  Jerufalem,  under  the 
reign  of  the  emperor  Phocas.  The  crofs  was  delivered  up  by  a 
treaty  of  peace  made  with  Siroe,  Cofroes’  fon.  The  inliitution 
of  this  treaty  is  commonly  laid  to  have  been  fignalized  by'  a  mi¬ 
racle;  in  that  Heraclius  could  not  ftirout  of  Jerufalem  with  the 
crofs,  while  he  had  on  the  imperial  vellments  enriched  with  gold 
and  precious  (tones,  but  bore  it  with  eafe  in  a  common  drefs. 
But  long  before  the  empire  of  Heraclius,  there  had  been  a  feaft 
of  the  fame  denomination  obferved  both  in  the  Greek  and  Latin 
churches,  on  occafion  of  what  our  Saviour  laid  in  St.  John, 
xil.  32.  And  I,  if  I  bet*,  alted,  or  lifted  u  ,  will  d-  aw  all  men 
unto  me.  And  again,  in  ch.  viii.  ver.  28.  IV ben  you  have  ex¬ 
alted,  or  lifted  up,  the  Son  of  Man,  then  Jball ye  know  that  I  am 
he.  The  feaft  of  the  dedication  of  the  temple  built  by  Conftnn- 
tine  was  held,  fays  Nicephorus,  on  the  14th  of  September,  the 
day  on  which  the  temple  had  been  coniccrated,  in  the  year 
3.35  ;  and  this  feaft  was  alfo  called  the  e  alt  a  f ion  of  the  crofs, 
becaule  it  was  a  ceremony  therein,  for  the  bifhop  of  Jerufalem 
to  afeend  a  high  place,  built  by  Conltamine  for  that  purpoie. 
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in  manner  of  a  pulpit  called  by  the  Greeks  the  facred  myf  cries 
of  God,  or  the  bolinefs  of  God,  and  there  hoift  up  the  crofs,  for 
all  the  people  to  fee  it. 

Exaltation-,  in  phytics,  denotes  the  aft,  or  operation,  of 
elevating,  purifying,  lubtilizing,  or  perfefting,  any  natural 
body,  its  principles  and  parts;  alfo  the  quality  or  difpofition 
which  bodies  acquire  by  iuch  operation.  The  term  exaltation 
has  been  peculiarly  aftefted  by  the  old  chemifts  and  alchemilts  ; 
who,  imagining  it  to  have  ibme  extraordinary  emphafis,  are 
employing  it  on  every  occafion. 

Exaltation,  in  aftrology,  is  a  dignity  which  a  planet  ac¬ 
quires  in  certain  figns  or  parts  of  the  zodiac;  which  dignity  is 
fuppofed  to  give  it  an  extraordinary  virtue,  efficacy,  and  in¬ 
fluence.  The  oppofite  fign,  or  part  of  the  zodiac,  is  called  the 
dejeftion  of  the  planet.  Thus  the  igth  degree  of  Cancer  is 
the  exaltation  of  Jupiter,  according  to  Albumazor,  becaufe  it 
was  the  afcendant  of  that  planet  at  the  time  of  the  creation  ; 
that  of  the  fun  is  in  the  19th  degree  of  Aries,  and  its  dejeftion 
in  Libra ;  that  of  the  moon  is  in  Taurus,  &c.  Ptolemy  gives 
the  reafon  of  this  in  his  farft  book  De  Quadrup. 

EXAMINERS,  in  chancery,  two  officers  of  that  court,  who 
examine,  upon  oath,  witneffes  produced  in  caules  depending 
there,  by  either  the  complainant  or  defendant,  where  the  wit- 
netfes  live  in  London  or  near  it.  Sometimes  parties  them- 
felves,  by  particular  order,  are  examined.  In  the  country,  above 
20  miles  from  London,  on  the  parties  joining  in  commiffion, 
witneffes  are  examined  by  commitlioners,  being  ulually  coun- 
iellors  or  attornies  not  concerned  in  the  caufe. 

EXAMPLE,  in  rhetoric,  denotes  an  imperfeft  kind  of  in- 
duftion  or  argumentation  ;  whereby  it  is  proved,  that  a  thing 
which  happened  cn  fome  other  occafion  will  happen  again  on 
the,  prefent  one,  from  the  fimilitude  of  the  cafes.  As,  “  The 
war  of  the  Thebans,  againft  their  neighbours  the  Phocians, 
was  ruinous;  confequently,  that  of  the  Athenians  againft  their 
neighbours,  will  likewife  be  fatal.” 

EXANTHEMA,  among  phyficians,  denotes  any  kind  of 
efflorefcence  or  eruption,  as  the  mealies,  purple  fpots  in  the 
plague,  or  malignant  fevers,  & c. 

EXARCH,  in  antiquity,  an  appellation  given,  by  the  em¬ 
perors  of  the  eaft,  to  certain  officers  fent  into  Italy,  in  quality 
of  vicars,  or  rather  prefefts,  to  defend  that  part  of  Italy  which 
was  yet  under  their  obedience;  particularly  the  city  of  Ra¬ 
venna  againft  the  Lombards,  who  had  made  themfelves  mafters 
of  the  greateft  part  of  the  reft.  The  refidence  of  the  exarch 
was  at  Ravenna ;  which  city,  with  that  of  Rome,  were  all 
that  was  left  the  emperors.  The  firft  exarch  was  the  patrician 
Boetius,  famous  for  his  treatife,  De  confoiatione  philofophiae ; 
appointed  in  568  by  the  younger  Juftinv  The  exarchs  lubfifted 
about  185  years,  and  ended  in  Eutychius;  under  whofe  ex¬ 
archate  the  city  of  Ravenna  was  taken  by  the  Lombard  king 
Aftulphus,  or  Aftolphus.  The  emperor  Frederic  created  Hera- 
clius,  archbilhop  of  Lyons,  a  defeendant  of  the  illuftrious  houfe 
of  Mon.boiflier,  exarch  of  the  whole  kingdom  of  Burgundy  ; 
a  dignity  till  that  time  unknown  any  where  but  in  Italy,  parti¬ 
cularly  in  the  city  of  Ravenna.  Homer,  Philo,  and  other  an¬ 
cient  auth'.rs,  give  likewife  the  name  exarchus  to  the  choiagus 
or  mafter  of  the  fingers,  in  the  ancient  chorufes,  or  him  who 
fung  firft  ;  the  word  xpyw,  or  apyayui,  fignifying  equally  to  be¬ 
gin,  and  to  command. 

Exarch  of  a  Diocefe  was,  anciently,  the  fame  with  primate. 
This  dignity  was  inferior  to  the  patriarchal,  yet  greater  than 
the  metropolitan. 

Exarch  alfo  denotes  an  officer,  ftill  fubfifting  in  the  Greek 
church ;  being  a  kind  of  deputy  or  legate  a  latere  of  the  pa¬ 
triarch,  whofe  office  it  is  to  vifit  the  provinces  allotted  him,  in 
order  to  inform  himfelf  of  the  lives  and  manners  of  the  clergy; 
take  cognizance  of  ecclefiaftical  caufes ;  the  manner  of  celebra¬ 


ting  divine  fervice;  the  adminiftration  of  the  facraments,  par-" 
ticularly  confeilion;  the  obfervance  of  the  canons;  monaftic 
difeipline;  affairs  of  marriages,  divorces,  & c.  but,  above  all, 
to  take  an  account  of  the  feveral  revenues  which  the  patriarch 
receives  from  feveral  churches;  and,  particularly,  as  to  what 
regards  the  cdllefting  the  fame.  The  exarch,  after  having 
greatly  enriched  himfelf  in  his  poft,  frequently  riles  to  the  pa¬ 
triarchate  itfelf. 

Exarch  is  alfo  ufed,  in  the  eaftern  church  antiquity,  for  a 
general  or  fuperior  over  feveral  monafteries  ;  the  lame  that  we 
otherwife  call  archimandrite;  being  exempted,  by  the  patriarch 
of  Conftantinople,  from  the  jurifdiftion  of  the  biftiops;  as  are- 
now  the  generals  of  the  Romifh  monaftic  orders. 

EXAUCTORATIO,  in  the  Roman  military  difeipline,  dif¬ 
fered  from  the  miffio,  wffiich  was  a  full  discharge,  and  took 
place  after  they  had  ferved  in  the  army  20  years ;  whereas 
the  exauftoratio  was  only  a  partial  difeharge ;  they  loft  their 
pay  indeed,  but  ftill  kept  under  their  colours  or  vcxillci,  though 
not  under  the  aquila  (or  eagle),  which  was  the  ftandard  of  the 
legion  :  whence,  inftead  of  Legionarii,  they  were  called  Subjig- 
nani,  an3  were  retained  till  they  had  either  ferved  their  "full 
time,  or  had  lands  affigned  them.  The  exauftoratio  took  place 
after  they  had  ferved  17  years. 

EXCALCEATION,  among  the  Hebrews,  was  a  particular 
law,  whereby  a  widow,  whom  her  hulband's  brother  refilled  to 
marry,  had  a  right  to  fummon  him  to  a  court  of  juftice ;  and, 
upon  his  refufal,  might  excalceate  him,  that  is,  pull  oft'  one  of 
his  fhoes,  and  l'pit  in  his  face ;  both  of  them  actions  of  great 
ignominy. 

EXCELLENCY,  a  title  anciently  given  to  kings  and  em¬ 
perors,  but  now  to  ambafladors,  generals,  and  other  perfons  who 
are  not  qualified  for  that  of  bigbnefs,  and  yet  are  to  be  elevated 
above  the  other  inferior  dignities. 

EXCENTRIC,  is  applied  to  fuch  figures,  circles,  fpheres, 
&c.  as  have  not  the  fame  centre ;  as  oppofed  to  concentric, 
which  have  the  fame  centre. 

Excentric,  or  Excentric  Circles  in  the  ancient  Ptolemaic 
aftronomy,  was  the  very  orbit  of  the  planet  itfelf,  which  it  was 
fuppofed  to  deferibe  about  the  earth,  and  which  was  conceived 
excentric  with  it;  called  alfo  the  Deferent. 

Inftead  of  thefe  excentric  circles  round  the  earth,  the  mo¬ 
derns  make  the  planets  deferibe  elliptic  orbits  about  the  fun ; 
which  accounts  for  all  the  irregularities  of  their  motions,  and 
their  various  diftances  from  the  earth,  &c.  more  juftly  and  nak 
turally. 

Excentric,  or  Excentric  Circle,  in  the  new  aftronomy,  is 
the  circle  deferibed  from  the  centre  of  the  orbit  of  a  planet, 
with  half  the  greateft  axis  as  a  radius  ;  or  it  is  the  circle  that 
circumfcribes  the  elliptic  orbit  of  the  planet;  as  the  circle 
AQ.B. 

Excentric  Anomaly,  or  Ano¬ 
maly  of  the  Centre,  is  an  arc 
AQ.  of  the  excentric  circle,  in¬ 
tercepted  between  the  aphelion 
A,  and  the  right  line  Q.H,  drawn 
through  the  centre  P  of  the  pla¬ 
net  perpendicular  to  the  line. of 
the  apfes  AB. 

Excentric  Equation,  in  the  old  aftronomy,  is  an  angle 
made  by  a  line  drawn  from  the  centre  of  the  earth,  with  an¬ 
other  line  drawn  from  the  centre  of  the  excentric,  to  the  body 
or  place  of  any  planet.  This  is  the  lame  with  the  prolthaphe- 
refis ;  and  is  equal  to  the  difference,  accounted  in  an  arch  of 
the  ecliptic,  between  the  real  and  apparent  place  of  the  fun  or 
planet. 
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Fxcentric  Place  of  a  planet,  in  its  orbit,  is  the  heliocen¬ 
tric  place,  or  that  in  which  it  appears  as  feen  from  the  fun. 

Excentric  Place  in  the  ecliptic,  is  the  point  of  the  ecliptic 
to  which  the  planet  is  referred  as  viewed  from  the  fun  ;  and 
which  coincides  with  the  heliocentric  longitude. 

EXCENTRICITY,  is  the  dillance  between  the  centres  of 
two  circles,  or  fpheres,  which  have  not  the  fame  centre. 

Excentricity,  in  the  old  ajlronomy,  is  the  diftance  be¬ 
tween  the  centre  of  a  planet  and  the  centre  of  the  earth. — 
That  the  planets  have  fuch  an  excentricity,  is  allowed  on  all 
(ides,  and  may  be  evinced  from  various  circumftanees ;  and 
efpecialiy  this,  that  the  planets  at  fome  times  appear  larger, 
and  at  others  lefs ;  which  can  only  proceed  from  hence,  that 
their  orbits  being  excentric  to  the  earth,  in  fome  parts  of  thole 
orbits  the  planets  are  nearer  to  us,  and  in  others  more  remote. 
And  as  to  the  excentricities  of  the  fun  and  moon,  it  is  thought 
they  are  futliciently  proved,  both  from  eclipfes,  from  the  moon’s 
greater  and  lefs  parallax  at  the  fame  diftance  from  the  zenith, 
.and  from  the  fun’s  continuing  longer  by  8  days  in  the  northern 
hemisphere  than  in  the  fouthern  one. 

Excentricity,  in  the  new  ajlronomy,  is  the  diftance  CS 
between  the  fun  S  and  the  centre  C  of  a  planet’s  orbit ;  or  the 
diftance  of  the  centre  from  the  focus  of  the  elliptic  orbit;  called 
alfo  the  fimple  or  Jingle  excentricity . 

When  the  greateft  equation  of  the  centre  is  given,  the  ex¬ 
centricity  of  the  earth’s  orbit  may  be  found  by  the  following 
proportion ;  viz. 

As  the  diameter  of  a  circle  in  degrees. 

Is  to  the  diameter  in  equal  parts  ; 

So  the  greateft  equation  of  the  centre  in  degrees. 

To  the  excentricity  in  equal  parts.  Thus, 

-Greateft  equat.  of  the  cent.  i°  55'  33"= i°  6258333  See. 

The  diam.  of  a  circ.  being  1,  its  circumf.  is  3-141 5926. 

Then  3-1415926  :  1  :  :  360°:  U4°-59I56o9  diam.  in  deg. 

And  1 14  5915609  :  1 :  :  1  '9258333  :  0  016806.  the  Ex. 

Hence,  by  adding  this  to  1,  and  fubtrafling  it  from  1, 
gives  1. 01 6806  =  AS  the  aphelion  diftance, 
and  0-983194  =  BS  the  perihelion  diltance. 

See  Robertfon’s  Elem.  of  Navigation,  book  5,  page  286. 

Otberwife,  thus:  Since  it  is  found  that  the  fun’s  greateft  ap¬ 
parent  femi-diameter  is  to  his  leaft,  as  32'  43"  to  31' 38 or 
as  196V'  to  1898'';  the  fun’s  greateft  diftance  from  the  earth 
will  be  to  his  leaft-,  or  AS  to  SB,  as  1963  to  1898;  of  which, 
the  half  dif.  is  32^=  CS, 
and  half  fum  1930];  =  CB  ;  wherefore, 
as  1930^  :  32^:  :  1  :  -016835  =  CS  the  excentricity  to  the 
mean  diftance  or  femi-axis  ij  which  is  nearly  the  fame  as  be¬ 
fore. 

The  excentricities  of  the  orbits  of  the  feveral  planets,  in 
parts  of  their  own  mean  di  (lances  1000,  and  alfo  in  Englilli 
miles,  are  as  below,  viz.  the  excentricity  of  the  orbit  of 


Parts. 

Miles. 

Mercury 

210 

'  -  7>73°>OGO 

Venus 

7  - 

482,000 

Earth 

17  * 

-  -  t,6i8,ooo 

Mars  - 

9.3  ‘ 

-  -  13,486,000 

Jupiter 

4s  - 

-  -  23,760,000 

Saturn 

5.3  * 

-  -  49,940,000 

Georgian 

4li  * 

-  -  86,000,000 

Double  Excentricity,  is  the  diftance  between  the  two  foci 
of  the  elliptic  orbit,  and  is  equal  to  double  the  fingle  excen¬ 
tricity  above  given . 

EXCEPTION,  in  law,  denotes  a  flop  or  ftay  to  an  ahlion ; 
and  is  either  dilatory  or  peremptory,  in  proceedings  at  com¬ 
mon  law ;  but  in  chancery  it  is  what  the  plaintiff’  alleges 
againft  the  lufficiency  of  an  anfwcr,  &c.  An  exception  is 
no  more  than  the  denial  of  what  is  taken  to  be  good  by 
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the  other  party,  either  in  point  of  law  or  pleading.  The 
counfel  in  a  caufe  are  to  take  all  their  exceptions  to  the  record 
at  one  time,  and  before  the  court  has  delivered  any  opinion  on  it. 

EXCERPT,  in  matters  of  literature.  See  Extract. 

EXCESS,  in  arithmetic  and  geometry,  is  the  difference  be¬ 
tween  any  two  unequal  numbers  or  quantities,  or  that  which 
is  left,  after  the  lefler  is  taken  from  or  out  of  the  greater. 

EXCHANGE,  in  arithmetic,  is  the  reduction  of  different 
coins,  or  any  denominations  of  money,  whether  there  be  real 
coins  anfwering  to  them,  or  no,  from  onq  to  another :  cr  the 
method  of  finding  how  many  of  one  fpecies,  or  denomination, 
are  equal  in  value  to  a  given  number  of  another;  in  order 
to  which  it  is  neceflary  to  know  the  value  of  the  coins  and 
monies  of  account  of  different  countries,  and  their  proportion 
to  each  other  according  to  the  fettled  late  of  exchange.  The 
feveral  operations  in  this  cafe  are  only  different  applications  of 
the  rui.k  of  three.  1 

Examp.  i.  England  exchanges  with  France  on  the  crown  or 
ecu  of  three  livres  Tournois,  allowing  a  certain  number  of 
pence  fterling,  more  or  lefs  according  to  the  rate  of  exchange, 
for  this  crown.  Accounts  are  kept  in  France  in  livres,  Ibis, 
and  deniers.  See  (on  this  and  all  fubfequent  occafions  where 
the  value  of  any  particular  coin  is  required)  the  article  Money. 
Suppofe  then  that  a  remittance  is  made  from  Paris  to  London 
of  1006  livres  14  fols,  at  29 d.  fterling  exchange,  what  is  the 
amount  in  pounds,  &c.?  Divide  the  livres,  l’ols,  and  deniers 
by  3,  in  order  to  reduce  them  into  French  crowns;  then  mul¬ 
tiply  the  crowns  by  29,  the  number  of  pence  in  a  crown,  and 
take  the  aliquot  parts  for  the  fractional  parts,  according  to  the 
fubdenominations  of  the  integers,  or  reduce  them  into  deci¬ 
mals,  and  reduce  the  pence  into  Ihillings  and  pounds  as  below* 
Divide  by  3.  1006  .  14 

Cr.  335  .  u.4 

Mult,  by  29 


.3015 

670 

Hi 

ii 

J 


12:9733 
20)81 1 
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When  fterling  money  is  to  be  reduced  into  French  exchange 
crowns,  reduce  the  fum  given,  and  price  of  exchange,  into 
the  fame  denomination,  and  divide  tjre  former  by  the  latter; 
and  the  crowns  maybe  reduced  to  livres  by  multiplying  .the 
quotient  by  3.  The  rate  of  exchange  may  be  had  by  dividing 
the  number  of  pence  fterling  by  the  number  of  French  crowns, 
&c.  in  the  given  fum. 

Examp.  2.  England  exchanges  with  Holland,  Antwerp,  and 
Hamburgh,  at  fo  many  fchellings,  or  l'calins  and  groots  l-’le- 
mifh  per  pound  fterling. 

If  London  draws  on,  or  remits  to  Amfterdam  852/.  12 s.  6d. 
fterling,  at  34  jc.  4^  gr.  Flemiih  per  £.  fterling,  how  many 
guilders,  ftivers,  and  pennings,  mull  be  paid  or  received  in  bank 
money  in  Amfterdam  J  i.  e'.  if  il.  fterling  gives  34  fc.  4^  gr. 
what  will  852/.  12*.  6d.  give?  Reduce  the  price  of  exchange 
to  ■§■  groots,  which,  multiplied  by  the  pounds  lterling,  gives  the 
half  groots  contained  in  that  fum;  and,  for  the  12*.  6d.  take 
io*.  as  the  half  of  852,  and  %s.  6d.  as  the  fourth  of  that  quo¬ 
tient  ;  add  the  whole  together,  and  the  fum  total  is  the  num¬ 
ber  of  half  Flemiih  groots  contained  in  the  fterling  money ; 
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which,  being  divided  bv  80,  the  half  groots  in  a  guilder,  gives 
the  anfwer  in  guilders;  and  the  remaining  half  groots  mud  be 
reduced  to  ftivers  and  pennings.  The  operation  is  as  follows : 
£■  s.  d.  Sc.  gr. 

852  12  6  at  34  4! 

825  12 


4260 

1704 

6816 


412 

2 


xos.  =■ 
is.  6d.  = 


412 i  half  gr.  825=1/.  fterling 


8[o)  7034115I 


8792  guilders,  55  half  groots  f.  But  55  half 
groots  are— 27}  groots  =  13  ftivers  12  pennings  and  ■£■  of  the 
half  groot  =  2!  pennings;  therefore  the  whole  fum  will  be 
8792  guilders  13  ftivers  14!  pennings  bank  money — This  ex¬ 
ample  may  be  eafily  reverfed,  by  reducing  the  Dutch  money,  and 
price  of  exchange,  into  one  denomination,  and  dividing  the  ium 
by  the  pi  ice;  the  quotient  will  give  the  anfwer  in  pounds  fterling. 

Examp.  3.  England  exchanges  with  Spain  upon  the  piaftre, 
or  dollar  of  8  rials,  for  an  uncertain  number  of  pence  fterling. 
Suppofe  Cadiz  remits  to  London  3537  dollars,  6  rials,  at  40! 
per  dollar,  what  will  this  remittance  amount  to  in  England  ? 
Multiply  the  dollars  by  40 1- ;  take  the  half  of  40*  for  4  rials, 
and  their  fourth  for  2  rials ;  add  the  whole,  which  will  give 
the  fum  in  pence :  thus, 

3537  :  6 
4°l 


141480 

.3°94l 

'  2ot£ 

12)  I 446o5£ 

2lo)  I205;o.5! 

602/.  i  or.  gj;d.  fterling. 

Examp.  4.  England  exchanges  with  Portugal  on  the  milrea, 
and  gives  pence,  more  or  lefs,  for  it.  Suppofe  that  Litbon,  or 
Oporto,  remits  to  London  4366  milreas,  183  reas,  at  55.  fid. 
exchange,  how  much  fterling  muft  be  paid  in  London  for  this 
remittance?  The  milrea  containing  1000  reas,  thefe  may  be 
confidered  as  decimals ;  then  5*.  being  1  of  a  pound,  3d.  ~  of 
5-S-  and  -§-  the  %  of  $d.  divide  accordingly,  and  fum  up  the 
whole;  then  reduce  decimals  of  a  pound  into  {hillings,  &c. 
The  operation  is  as  follows : 

4366,183 


Sd-  —T£ 

5 _ L 

—  * 


L  54575 
90,962145,  8rc.. 
11,370265,  &c, 

£.1193,87815,  &c, 
20 


*7 ’5^3 

12 


The  anfwer  is  rr 93/.  17 s.  6\d.  fterling. 

The  foregoing  examples  illuftrate  the  general  method  of  fettling 
the  exchange  between  England  and  any  other  countries  to 
which  its  commerce  extends.  But  as  confiderable  advantages 
may  often  be  made  by  arbitrating  the  exchanges  between  dif¬ 
ferent  countries  with  accuracy,  the  following  examples  will  ex- 
plain  the  method  of  doing  this  in  all  common  cafes. 

Examp.  5.  Suppofe  London  exchanges  on  Amfterdam  at 
35 — 2Z,  and  on  Paris  at  32^.  what  is  the  proportional  arbi¬ 
trated  price  between  Amfterdam  and  Paris  ? 

1  Paris  crown  =  3^\d.  London. 

ixod.  London  =  422^  groots.  Amfterdam  =35  X  12  2!. 

Then  if  240 d.  gives  422!  groots,  what  will  32  gd.  give  ?  But 
as  the  multiplication  and  divifion  of  quantities,  partly  integral 
and  partly  fractional,  require  a  knowledge  of  vulgar  and  deci¬ 
mal  fractions,  which  tome  men  of  bufinels  are  not  pofltfted  of, 
there  are  methods  which  may  be  recurred  to  in  practice,  that 
will  obviate  fuch  difficulties.  It  is  well  known,  that  if  equal 
quantities  are  multiplied  and  divided  by  equal  quantities,  the 
number  refulting  from  fuch  operations  will  bear  the  fame  pro¬ 
portion  to  each  other  with  the  numbers  firft  given. 


Thus  in  the  preceding  example, 

X 422! x  8x4  _  845x257 


42Zi  gr-  x  32id 


240  d. 


?4S 

s 


xz5  7 


_  _  169*  257, 

=  2x240x8  240x2x8  Li?xaXg  48x2*8 

s 

=  56  groots  Amfterdam 

Examp.  6.  Let  Paris  exchange  on  London  at  325.  Oa 
Amfterdam  at  567H-. 

What  is  the  proportional  arbitrated  price  between  Londoa 
and  Amfterdam  ? 

1  /.  fterling  =  240A 
32d-i  -  56?U  groots. 

2  'O  x  — 

32-id.  :  56  ! ||  ;  ;  240  :  - - -  —  (multiply  numerator 

32s 


240  x  8  x  4242 2 
and  denominator  by  768  and  8) - 23'y  x  "6S~  ~ 

both  by  8  and  48)  — — —=422!  groots  =  35—  2\ 

25  7  x  2 

Examp.  7.  Let  Amfterdam  exchange  on  Paris  at  56^4, 
On  London  at  35 — 2!. 

What  Is  the  proportional  arbitrated  price  between  London 
and  Paris  ? 

1  Paris  crown  =  56 7^1  groots. 

422J  groots  =  240*/.  fterling. ' 

24°  x  56£*  f- 


56tUgr- 


422i gr- '■  24°d-  -  -  U-70VC  -  A. 

4222 

3  X567II-X  768x2  _  96x43433  _  Ux  43433  _ 43 4 33. 

169  x  78 


422  i  x  2 


x  768 


169  X  W 


169x8 


3s°2  4 


—3i\d.  fterling. 

Examp.  3.  Suppofe  that  100/.  fterling  is  circulated  from 
London  to  Amfterdam  at  the  price  of  exchange  in  the  pre¬ 
ceding  examples,  viz.  at  35 — 2j,  how  many  guilders  of  Hol¬ 
land  will  this  fum  produce?  100/.  fterling,  at  422!  groots 
Amlt.  per  £.  fterling,  will  produce  1056 — 10  guilders  of  Am¬ 
fterdam,  by  Examp.  2.  Thefe  1056 — 10  guilders  circulated 
from  Amfterdam  to  Paris,  will  proAace  at  the  arbitrated  price 
of  exchange,  viz.  567?!  groots  per  French  crown,  747  crowns 
—  1 — 7!  of  France;  and  thofe  crowns  drawn  home  to  London, 
at  the  above  exchange  of  32'^.  fterling,  per  French  crown, 
will  produce  the  fame  100/.  fterling,  Whence  it  follows 
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that  if  the  real  price  of  exchange,  at  the  time  when  thefe  com¬ 
putations  are  made,  is  more  or  let's  between  Amfterdam  and 
Paris  than  the  exact  arbitral  caprice,  in  example  5,  you  may 
draw  hoige  jnore^or  lefslhadfluur  100/.  fterling.  / 

In  all  tranfadtions  of  t*S?  kind,  the  fkftjpl  merchant  will 
watch  the  oceafion  to  buy  bills  of  exchange  when  they  are 
cheapeft,  in  order  to  difpofe  of  them  at  tjjjCh  places,  where,  at 
the  fame  time,  they  are  deareft.  See.tftartsext  article. 

Exchange,  Pernmtation,  in  CommcrfP,  an  agreement,  where¬ 
by  one  thing  is  tracked  or  given  foyanuther.  The  firtl  com- 
rperee  carried  on  among  men,  wnrby/exchange ;  people  fur- 
nilhh<fe«i/other  mutually  witb^hajlf  things  they  wanted;  but 
fuch  exUmges  were  clogged  with  wvo  confiderable  difficulties. 

On  account  of  the  unequal  values  of  commodities;  and,  2. 
Becaufe  every  body  had  not  juft  what  might  accommodate  the 
perfon  with  whom  he  would  exchange.  To  remove  thefe  in- 
eonveniencies,  money  was  invented  for  a  common  medium  ; 
and  inftead  of  exchanging,  buying  and  felling  were  introduced. 
Yet  there  are  nations  among  whom  the  primitive  way  of  ex¬ 
change  ftill  obtains;  and  even  among  the  moll  civilised  people, 
there  are  frequent  occafions,  in  which  they  have  recourfe  to  this 
method.  Such,  for  inftance,  is  the  trade  of  feveral  cities  of  the 
North,  and  Baltic  Sea,  where  the  French  exchange  their  wines 
and  brandies  for  woods,  metals,  hemp,  and  furs. 

The  commerce  of  bills  of  exchange  is,  itfelf,  a  mere  trading 
by  exchange;  a  truck  of  money  for  money.  Exchange,  there¬ 
fore,  properly  denotes  the  bufmefs,  or  trade  of  money,  as  car¬ 
ried  'on  between  one  place  and  another,  by  means  of  bills  of 
exchange,  i.  e.  by  giving  money  in  one  city,  and  receiving  a  bill 
to  entitle  the  giyer  to  receive  the  value  in  another  city.  See 
Bill  of  Exchange. 

There  is  alfo  another  fpecies,  called  dry  exchange,  cambium  fic- 
cum,  or  ufurer's  exchange,  which  confifts  in  giving  money  at  one 
place,  to  be  repaid  it  after  a  pertain  time  in  the  fame  place,  with 
a  certain  fum  over,  which  is  ulually  more  than  common  intereft. 
The  ceremony  of  a  real  exchange  is  obferved  in  this  fidlitious 
kind,  which  is  only  a  method  of  borrowing  money.  The  bor¬ 
rower  draws  a  bill  of  exchange  on  any  imaginary  perfon,  per¬ 
haps  at  Amfterdam,  at  the  price  the  exchange  then  goes  at,  and 
delivers  it  to  the  lender.  After  the  time  fixed,  comes  a  pro- 
teft  from  Amfterdam  for  non-payment,  with  the  re-exchange 
cf  the  money  from  thence  to  London ;  all  which,  with  cofts, 
befides  a  deduction  perhaps  at  the  making  of  the  bargain,  the 
borrower  mult  pay. 

Exchange  is  alfo  ufed  for  the  profit  which  a  merchant,  ne- 
gociant,  or  broker  makes  of  a  fum  of  money  received,  and  for 
which  a  bill  of  exchange  is  drawn,  payable  in  lome  other 
place,  and  by  fome  other  perfon,  for  the  intereft  of  his  money, 
and  the  reward  of  his  negociation.  This  profit  is  exceedingly 
various;  being  fometimes  2,  fometimes-  3,  4,  or  even  10  and 
15  per  cent,  according1  as  the  ailoy  of  the  fpecies  differs,  or  as 
money  is  more  or  lefs  plentiful,  or  bills  of  exchange  more  or  lefs 
fcarce,  in  the  places.  This  kind  is  ordinarily  called  real  ex¬ 
change,  and  fometimes  mercantile  or  mixed  exchange. 

The  price  of  exchange  is  regulated  according  to  the  courfe  of 
the  place  where  the  bill  is  drawn,  or  that  of  the  place  where 
the  remittance  is  to  be  made.  The  word  exchange,  according 
to  fome;  is  derived  from  that  perpetual  alteration  obferved  in 
the  price  of  this  exchange,  which  is  fometimes  higher  and 
fometimes  lower;  there  being  occationally  fomewhat  to  get  by 
it,  and  fometimes  to  lofe ;  and  fometimes  nothing  to  be  either 
got  or  loft;  as  is  the  cafe,  when  the  exchange  is  at  par. 

From  this  diverfity  in  the  price  of  exchange,  arifes  that  com¬ 
mon  proverb,  “  The  exchange  and  the  nvind  arc  often  varying.” 
But  the  more  natural  way  of  deriving  the  word  exchange  is  from 
this,  that  a  man  here  exchanges  his  money  for  a  bill;  or  that  he 
changes  prefent  money  for  abfent  money;  or  changes  his. debtor. 
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Exchange  is  not  to  be  looked  on  as  a  loan,  from  wbith  It 
differs :  becaufe  in  the  one,  the  rifque,  or  danger,  lies  on  the 
perfon  who  borrows;  and  in  the  other,  on  him  who  lends.  It 
likewife  differs  from  intereft,  becaufe  exchange  is  not  paid  in 
proportion  to  the  time,  as  inieref  is. 

Exchange  is  alfo  ufed  in  fume  places  to  denote  the  profit 
allowed  for  exchanging  one  fort  or  fpecies  of  money  for  an¬ 
other.  This  is  particularly  called  fetal!  exchange,  natural  ex¬ 
change,  pure  exchange,  See. 

Exchange  is  fometimes  alfo  ufed  for  the  agio,  or  profit 
allowed  for  the  monies  advanced  in  any  one’s  behalf.  Thus 
it  is  a  fixing  of  the  aftual  and  momentary  value  of  money. 
Silver  as  a  metal  has  a  value  like  all  other  naerchandife ;  and 
•  an  additional  value,  as  it  is  capable  of  becoming  the  fign  of 
other  merchanufie.  If  it  was  no  more  than  a  mere  merchan- 
dife,  it  would  perhaps  lofe  much  of  its  nominal  value.  As  a 
money,  filver  has  a  value  which  the  prince  in  fome  refpedts  can . 
fix,  but  in  others  he  cannot.  The  prince  eftablifhes  a  propor¬ 
tion  between  a  quantity  of  filver,  as  metal,  and  the  fame  quan¬ 
tity,  as  money.  He  fixes  the  proportion  between  the  feveral 
metals  made  ufe  of  as  money ;  he  eftablifhes  the  weight  and : 
ftandard  of  every  piece  of  money ;  in  fine,  he  gives  to  every 
piece  that  ideal  value  already  fpoken  of.  We  fliall  call  the 
value  of  money  in  thefe  four  refpefts,  its  pofitive  value,  becaufe 
it  may  be  fixed  by  law. 

The  coin  of  every  ftate  has,  befides  this,  a  relative  value  as 
it  is  compared  with  the  money  of  other  countries.  This  rela.- 
tive  value  is  eftablifhed  by  the  exchange,  and  greatly  depends 
on  its  pofitive  value.  It  is  fixed  by  the  current  courfe  of  com¬ 
merce,  and  by  the  general  opinion  and  confent  of  merchants, 
but  never  by  the  decrees  of  the  prince,  becaufe  it  is  liable  to 
inceflant  variations,  depending  on  the  accidental  circumftances 
of  trade,  the  money  tranfadtions  between  nations,  and  the  ftate 
of  public  credit,  See.  The  feveral  nations  in  fixing  this  relative 
value,  are  chiefly  guided  by  that  country  which  pofTefles  the 
greateft  quantity  of  fpecie.  If  the  has  as  much  fpecie  as  all, 
the  others  together,  it  is  then  moft  proper  for  the  others  to  regu¬ 
late  theirs  by  her  ftandard;  and  this  regulation  between  all  the 
others  will  nearly  agree  with  the  regulation  made  with  this 
principal  nation,  The  relative  abundance  or  fcarcity  of  fpecie 
in  different  countries,  forms  what  is  called  the  courfe .  of  -ex¬ 
change,  and  this  plenty  or  fcarcity,  on  which  the  mutability  of 
the  courfe  of  exchange  depends,  is  not  real  but  relative :  e.  g. 
when  France  has  greater  oceafion  for  funds  in  Holland  than 
the  Dutch  of  having  funds  in  France,  fpecie  is  faid  to  be  com¬ 
mon  in  France,  and  fcarce  in  Holland ;  and  vice  verfa. 

We  may  obferve,  in  general,  that  there  is  much  fpecie  in  a 
place,  when  there  is  more  fpecie  than  paper;  there  is  little, 
when  there  is  more  paper  than  fpecie;  and  in  order  to  judge 
of  the  fcarcity  or  plenty  of  fpecie  we  mult  know,  for  example, 
that  if  there  are  more  bills  from  Holland  than  there  are  from 
France,  then  fpecie  is  fcarce  in  France,  and  common  in  Hol¬ 
land ;  and  therefore  it  becomes  neceffary  that  the  exchange 
fhould  rife,  and  the  Dutch  give  more  for  fpecie  of  the  fame 
value  in  France,  than  the  French  for  that  of  an  equivalent  value 
in  Holland.  When  money  of  the  fame  ftandard  and  weight 
in  France  yields  money  of  the  fame  ftandard  and  weight  in 
Holland,  the  exchange  is  then  faid  to  be  at  far.  Thus  in  the 
year  1744,  the  par  was  nearly  at  54  gros  to  the  French  crown 
of  three  livres  ;  when  the  exchange  is  above  ^4  gros,  the  French 
would  fay  it  is  high;  when  below  5 4  gros,  they  fay  it  is  low. 
When  the  exchange  is  below  par  between  one  country  and  an¬ 
other,  the  former  lofes  as  debtor  and  buyer,  and  gains  as  cre¬ 
ditor  and  feller.  Thus  if  France  owes  Holland  a  certain  num¬ 
ber  of  gros,  the  more  of  thefe  there  are  in  a  crown,  the  more 
crowns  llie  has  to  pay ;  and  as  there  mull  be  the  fame  number 
of  gros  to  buy  the  fame  quantity  of  merchandile,  while  the  ex- 
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change  is  low,  every  French  crown  is  worth  fewer  gros.  On 
the  contrary,  if  France  is  creditor  for  a  certain  number  of  gros, 
the  lefs  of  them  there  are  in  a  crown,  the  more  crowns  the  w  ill 
receive ;  and  if  France  fells  her  merchandife  in  Holland  for  a 
certain  number  of  gros,  the  more  crowns  will  die  receive,  in 
proportion  as  each  crown  contains  fewer  of  thefe  gros.  The 
fame  reafoning  will  apply,  mu  bath  mutandis,  to  the  commercial 
intercourfeof  other  countries,  and  to  any  par  of  exchange.  It 
is  evident,  that  a  merchant  may  fend  his  dock  into  a  foreign 
country,  when  the  exchange  is  below  par,  without  injuring  his 
fortune;  becaufe,.  when  it  returns,  he  recovers  what  he  had  loft;' 
but  a  prince,  who  fends  only  fpecie  into  a  foreign  country, 
which  can  never  return,  is  always  a  lofer.  When  merchants  have 
great  dealings  in  any  country,  the  exchange  there  infallibly  rifes, 
on  account  of  their  numerous  engagements,  buying  great 
quantities  of  merchandife,  and  drawing  on  foreign  countries  to 
pay  for  them.  The  Arbitration  of  exchanges  is  an  article  of 
great  importance  in  the  difeuftion  of  this  fubjebt :  this  is  a 
kind  of  truck,  which  two  bankers  or  merchants  mutually  make 
of  their  bills  upon  different  parts,  at  a  conditional  price  and 
courle  of  ei  change. 

In  order  to  underftand  this  branch  of  commerce,  it  is  ne- 
Ceflary  to  know  how  to  reduce  the  fterling  money  of  England 
into  the  foreign  monies  of  exchange  and  of  account  of  all  places 
through  Europe,  according  to  the  diredt  conrfes  of  exchange 
cftablidred  for  thefe  purpofes,  and  vice  verfa. ;  and  alfo  thofe  of 
other  places,  with  which  England  has  no  diredt  eftablifhed 
courfes  of  exchange,  but  is  under  the  neceifity  of  making  ufe 
of  the  intermediate  changes  of  other  places.  The  nature  of 
the  agios,  and  the  manner  of  converting  bank  monies  into 
current,  and  the  reverie,  fhoukl  likewife  be  well  underttood. 
The  method  of  reducing  the  foreign  monies  of  Europe  into 
thofe  of  every  other  diftant  country,  according  to  the  diredt  or 
intermediate  exchange,  fhould  be  thoroughly  known  :  befides,  it 
is  neceifary  to  know  the  intrinfic  value  of  foreign  monies,  ac¬ 
cording  to  the  nroft  accurate  allays  that  have  been  made  for 
that  purpofe ;  and  alfo  the  general  natural  caufcs  of  the  rife 
and  fall  of  the  courfes  of  exchange  between  one  nation  and  one 
city,  and  another  ;  which  depend  on  the  balance  of  trade  being 
either  in  favour  of  or  agarnft  luch  trading  nation  or  city.  By 
an  accurate  oblervation  and  companion  of  the  courfes  of  ex¬ 
change  between  various  countries  and  cities,  the  merchant  will 
have  an  opportunity  of  profit,  which  ftiould  not  efcape  his  cog¬ 
nizance.  He  will  find  that  they  feldom  ebb  and  tlow  in  an 
exadt  equality  of  proportion,  lince  the  balance  of  trade  differs 
between  different  nations.  The  greatefl  profit  may  be  made  by 
feizing  the  opportunity  of  drawing  and  remitting  to  certain 
places  preferably  to  others.  Farther,  when  the  exchange  is  lower 
than  the  fpecie  of  a  country,  a  profit  may  be  made  by  fending 
it  abroad  ;  when  it  is  higher,  there  is  a  profit  in  caufmg  it  to 
return;  but  there  is  a  cafe  in  which  profit  may  be  made,  by 
fending  the  fpecie  out  of  the  kingdom,  when  the  exchange  is  at 
par;  that  is,  by  fending  it  into  a  foreign  country,  to  be  re¬ 
ceived  ;  when  it  returns,  an  advantage  may  be  made  of  it,  whe¬ 
ther  it  be  circulated  in  the  country,  or  paid  for  foreign  bills. 
See  farther  on  this  fubjedt,  Pofflethwaite’s  Didt.  of  Trade  and 
Com.  articles  Arbitration  and  Exchange. 

Exchange  fignifies  alfo  a  place  in  molt  confiderable  trading 
cities,  wherein  the  merchants,  negociants,  agents,  bankers,  bro¬ 
kers,  interpreters,  and  other  perfons  concerned  in  commerce, 
meet  on  certain  days,  and  at  certain  times  thereof,  to  confer 
?md  treat  together  of  matters  relating  to  exchanges,  remittances, 
payments,  adventures,  affurances,  freights,  and  other  mercantile 
negotiations,  both  by  fea  and-land. 

In  Flanders,  Holland,  and  leveral  cities  of  France,  thefe 
places  are  called  burfs-,  at  Paris  and  Lyons,  places  de  change.-, 
and  in  the  Hanfe  t»wns,  colleges  of  merchants.  Thefe  aliem- 
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Hires  are  held  with  fo  much  exadtnefs,  and  merchants  and  ne- 
gociants  are  fo  indifpenfably  required  to  attend  at  them,  that  a' 
perfon’s  abfence  alone  makes  him  be  fufpedted  of  a  failure  or 
bankruptcy.  rIhe  molt  confiderable  exchanges  in  Europe,  are1 
that  of  Amfferdam  ;  and  that  of  London,  called  the  Royal  Ex¬ 
change. 

Even  in  the  time  of  the  ancient  P.omans,  there  were  places' 
for  the  merchants  to  meet,  in  molt  of  the  confiderable  cities  of’ 
the  empire.  That  faid  by  fome  to  have  been  built  at  Borne  in 
the  year  of  the  city  259,  493  years  before  our  Saviour,  under 
the  conlulate  of  Appius.  Claudius  and  Publius  Servilius,  was 
called  collegium  merca'orum ;  whereof  it  is  pretendecUthere  are 
{till  fome  remains,  called  by  the  modern  Romans  loggia,  the 
lodge  ;  and  now,  ufually,  the  Place  of  St.  George.  This  notion 
of  a  Roman  exchange  is  fuppofed  to  be  founded  on  the  autho¬ 
rity  of  Livy,  whofe  words  are  as  follow ;  viz.  Certamen  con- 
fulilnis  ir.ciderat,  liter  dedicaret  Mercurii  cedem.  Scnatus  a  fe • 
rem  ad  populism  rejeat :  utri  eorum  dcdicatio  jvjfu  populi  data 
ejfet,  eum  prceejfe  annonce,  mcrcatorium  collegium  imtituere  jujjit , 
Eiv.  lib.  ii.  But  it  muff  be  here  remarked,  that  collegium  never 
fignified  a  building  for  a  fociety  in  the  purer  ages  of  the  Latin 
tongue;  fo  that  collegium  mercatorum  infituere  mult  not  be 
rendered  to  build  an  exchange  for  the  merchants,  but  to  incor¬ 
porate  the  merchants  into  a  company.  As  Mercury  was  the 
God  of  traffic,  this  cedes  Mercurii  leans  to  have  been  chiefly  de- 
iigned  for  the  devotions  of  this  company  or  corporation. 

EXCHEQUER.  See  Barons  if  the  Exchequer. 

Black  Book  of  the  Exchequer,  is  a  book  under  the  keeping 
of  the  two  chamberlains  of  the  exchequer;  faid  to  have  been 
compofed  in  1175  by  Gervais  of  Tilbury,  nephew  of  king 
Henry  II.  and  divided  into  leveral  chapters.  Herein  is  con¬ 
tained  a  defeription  of  the  court  of  England,  as  it  then  ftood, 
its  officers,  their  ranks,  privileges,  wages,  perquifites,  power,’ 
and  jurifdiction ;  and  the  revenues  of  the  crown,  both  in  mo¬ 
ney,  grain,  and  cattle.  Flere  we  find,  that  for  one  fhilling,  as 
much  bread  might  be  bought  as  would  ierve  100  men  a  whole 
day;  that  the  price  of  a  fat  bullock  was  only  12  Ihillings,  and 
a  fheep  four,  S:c. 

Chancellor  of  the  Exchequer.  See  Chancellor. 

ExcHEQUER-IL//r.  By  ltatute  5  Ann  c.  13,  the  lord-trea- 
furers  may  caufe  exchequer-bills  to  be  made  of  any  fums  not 
exceeding  1,500,000k  for  the  ufe  of  the  war ;  and  the  duties 
upon  houfes  were  made  chargeable  with  4I.  ics.  per  cent,  per 
annum  to  the  bank  for  circulating  them.  The  bank  not  pay¬ 
ing  the  bills,  abiions  to  be  brought  againlt  the  company,  and 
the  money  and  damages  recovered  :  and  if  any  exchequer-bills' 
be  loft,  upon  affidavit  of  it  before  a  baron  of  the  exchequer, 
and  certificate  from  luch  baron,  and  fecurity  to  pay  the  fame  if 
found,  duplicates  are  to  be  made  out :  alfo  when  bills  are  de¬ 
faced,  new  ones  ffiall  be  delivered.  The  king,  or  his. officers 
in  the  exchequer,  by  former  ftatutes,  might  borrow  money  upon 
the  credit  of  bills,  payable  cn  demand,  with  intereft  after  the 
rate  of  3d.  per  diem  for  every  look  bilk  And  by  8  8:  9  W.  3, 
c.  20.  an  intereft  of  ^d.  a-day  was  allowed  for  every  look  But 
12  W.  3.  c.  1.  lowered  the  intereft  on  thefe  bills  to  4d.  a-day 
per  cent.  And  by  12  Ann.  c.  1 1.  it  was  funk  to  2d.  a  day. — > 
Forging  exchequer  bills,  or  the  indorfements  thereof,  is  felony. 

EXCISE,  from  the  Belgic  accujfe,  tributum,  “  tribute,”  an  in¬ 
land  duty  or  impofition,  paid  fometinres  upon  the  confumption 
of  a  commodity,  or  frequently  upon  the  wholefale,  which  is 
the  laft  ftage  before  the  confumption.  This  is  cloubtlefs,  im¬ 
partially  Ipeaking,  the  mod  (Economical  way  of  taxing  the 
fubjebt ;  the  charges  of  levying,  collecting,  and  managing  the 
excife-duties,  being  considerably  lefs  in  proportion  than  in  other 
branches  of  the  revenue.  It  alfo  renders  the  commodity  cheaper 
to  the  confumer,  than  charging  it  with  cultoms  to  the  fame 
amount  would  do ;  for  the  reafon  juft  now  given,  becaufe  ge~ 
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rurally  paid  in  a  much  later  ftage  of  it.  But,  at  the  fame  time, 
the  rigour  and  arbitrary  proceedings  of  excife-laws  feem  hardly 
compatible  with  the  temper  of  a  free  nation.  For  the  frauds 
that  might  be  committed  in  this  branch  of  the  revenue,  unlefs 
a  ftritt  watch  is  kept,  make  it  necetlary,  wherever  it  is  efla- 
blitlied,  to  give  the  officers  a  power  of  entering  and  fearching 
the  houles  of  Inch  as  deal  in  excifeable  commodities,  at  any 
hour  of  the  day,  and,  in  many  cafes,  of  the  night  likewife. 
And  the  proceedings,  in  cafe  of  tranfgrcffions,  are  lb  furnmary 
and  fudden,  that  a  man  may  be  convicted  in  two  days  time  in 
the  penalty  of  many  thousand  pounds,  by  two  commiffioners 
or  jultices  of  the  peace;  to  the  total  exclufion  of  the  trial  by  jury, 
and  difregard  of  the  common  law.  l'or  thefe  realons,  though 
lord  Clarendon  tells  us,  that  to  his  knowledge  the  earl  of  Bed¬ 
ford  (who  was  made  lord  treafurer  by  king  Charles  I.  to  oblige 
his  parliament)  intended  to  have  fet  up  the  excite  in  England, 
yet  it  never  made  a  part  of  that  unfortunate  prince’s  revenue; 
being  firft  introduced,  on  the  model  of  the  Dutch  protot)  pc, 
by  the  parliament  itlelf  after  its  rupture  with  the  crown.  Yet 
Inch  was  the  opinion  of  its  general  unpopularity,  that  when  in 
1642  “  afperfions  were  call  by  malignant  perfons  upon  the 
houfe  of  commons,  that  they  intended  to  introduce  excites,  the 
houl'e  for  its  vindication  therein  did  declare,  that  thefe  rumours 
were  falle  and  lcandalous,  and  that  their  authors  ffiould  be  ap¬ 
prehended  and  brought  to  condign  puhiffiment.”  Its  original 
cftablifhment  was  in  1643,  and  its  progrefs  was  gradual ;  being 
at  firft  laid  upon  thofe  perfons  and  commodities  where  it  was 
fuppofed  the  hardffiip  would  be  leaft  perceivable,  viz.  the 
makers  and  venders  of  beer,  ale,  cyder,  and  perry ;  and  the 
royal i Its  at  Oxford  foon  followed  the  example  of  their  brethren 
at  Weftminfter,  by  impeding  a  fimilarduty:  both  fides  proteft- 
ing,  that  it  ffiould  be  continued  no  longer  than  to  the  end  of 
the  war,  and  then  be  utterly  abolifhed.  But  the  parliament  at 
Weftminfter  foon  after  impofed  it  on  ileffi,  wine,  tobacco,  fugar, 
and  fuch  a  multitude  of  other  commodities,  that  it  might  be 
fairly  denominated  general :  in  purfuance  of  the  plan  laid  down 
by  Air.  Pymme  (who  feems  to  have  been  the  father  of  the  ex¬ 
cite),  in  his  letter  to  Sir  John  Hotham,  fignifying,  “  that  they 
had  proceeded  in  the  excite  to  many  particulars,  and  intended  to 
go  on  farther;  hut  that  it  would  be  necetlary  to  ule  the  people 
to  it  by  little  and  little.”  And  afterwards,  when  the  nation  had 
been  accultemed  to  it  for  a  feries  of  years,  the  fuccecding  cham¬ 
pions  of  liberty  boldly  and  openly  declared  “  the  impoft  of  ex¬ 
cite  to  be  the  moll  eafy  and  productive  levy  that  could  be  laid 
upon  the  people;”  and  accordingly  continued  it  during  the 
whole  ufurpation.  Upon  king  Charles’s  return,  it  having  then 
been  long  eltabliffied  and  its  produce  well  known,  foine  part  of 
it  was  given  to  the  crown,  in  12  Car.  II.  by  way  of  purehafe 
for  the  feudal  tenures  and  other  eppreffive  parts  of  the  hereditary 
revenue.  But,  from  its  full  original  to  the  prelent  time,  its 
very  name  has  been  odious  to  the  people.  It  has,  neverthelefs, 
been  impofed  on  abundance  of  other  commodities  in  the  reigns 
cf  king  William  111.  and  every  fucceeding  prince,  to  tupport 
the  enormous  expencesoccationcd  by  our  wars  on  the  continent. 
Thus  brandies  and  other  fpirits  are  now  excifcd  at  the  diltillery  ; 
printed  cottons  and  linens,  at  the  printer’s  ;  ftarch  and  hair  pow¬ 
der,  at  the  maker’s;  gold  and  filver  wire,  at  the  wiredrawer’s ; 
all  plate  \yhatfoever,  firft  in  the  hands  of  the  vender,  who  pays 
yearly  for  a  licence  to  fell  it,  and  afterwards  in  the  hands  of  the 
occupier,  who  alfo  pays  an  annual  duty  for  having  it  in  his 
cuftody  ;  and  coaches  and  other  wheel- carriages,  for  which  the 
occupier  is  excifed ;  though  not  with  the  fame  circumftances  of 
arbitrary  ftriCtnefs  with  regard  to  plate  and  coaches  as  in  the 
other  inftances.  To  thefe  we  may  add  coftee  and  tea,  chocolate 
and  cocoa  pafte,  for  which  the  duty  is  paid  by  the  retailer ;  all 
artificial  wines,  commonly  called  faucets ;  paper  and  pafteboard, 
firft  when  made,  and  again  if  ftained  or  printed ;  malt,  as  be¬ 


fore  mentioned  ;  vinegars;  and  the  manufacture  of  glafs  ;  for  - 
all  which  the  duty  is  paid  by  the  manufacturer ;  hops,  for  which 
the  perfon  that  gathers  them  is  anfwerable :  candles  and  foap, 
which  are  paid  for  at  the  maker’s;  malt  liquors  brewed  for  falc, 
which  are  excifed  at  the  brewery  ;  cyder  and  perry  at  the  veil-, 
ders ;  leather  and  {kins,  at  the  tanner’s ;  and,  lately,  tobacco, 
at  the  manufacturer’s :  a  lift,  which  no  friend  to  his  country 
would  with  to  fee  farther  increafed. 

The  excifc  was  formerly  farmed  out;  but  is  now  managed 
for  the  king  by  commiffioners  in  both  kingdoms,  who  receive 
the  whole  produc'd  of  the  excife,  and  pay  it  into  the  exchequer. 
Thefe  commiffioners  are  nine  in  number  in  England,  and  five 
in  Scotland.  The  former  have  a  falary  of  ioool.  a-year,  the 
latter  600I.  They  are  obliged  by  oath  to  take  no  fee  or  reward 
but  from  the  king  himfelf ;  and  from  thence  there  lies  an  ap¬ 
peal  to  five  other  commiffioners  called  comm'ijjlomrs  of  appeals. 

EXCISION,  in  lurgery,  the  cutting  out,  or  cutting  off,  any 
part  of  the  body. 

'  Excision,  in  a  feripture  fenfe,  means  the  cutting  off'  of  a 
perfon  from  his  people,  by  way  of  punilhment  for  fome  fin  by 
him  committed.  The  Jews,  Selden  informs  us,  reckon  up  36 
crimes,  to  which  they  pretend  this  puniftiment  is  due.  The 
rabbins  reckon  three  kinds  of  excifion;  one,  which  deftroys 
only  the  body;  another,  which  deftroys  the  foul  only;  and  a 
third,  which  deftroys  both  body  and  foul.  The  firft  kind  of 
excifion  they  pretend  is  an  untimely  death;  the  fecond  is  an 
utter  extinction  of  the  foul ;  and  the  third,  a  compound  of  the 
two  former  :  thus,  making  the  loul  mortal  or  immortal,  fays 
Selden,  according  to  the  degrees  of  mifbehaviour  and  wicked- 
nefs  of  the  people. 

EXCLAMATION.  See  Oratory. 

EXCLUSION,  or  Bill  of  Exclusion,  a  bill  propofod  about 
the  dole  of  the  reign  of  king  Charles  II.  for  excluding  the 
duke  of  Y  ork,  the  king’s  brother,  from  the  throne,  on  account 
of  his  being  a  Papift. 

EXCOECARIA,  in  botany;  a  genus  of  the  triandria  order, 
belonging  to  the  dioscia  clal's  of  plants;  and  in  the  natural 
method  ranking  under  the  38th  order,  Tricocus.  The  male, 
amentum  is  naked ;  there  is  no  calyx  nor  corolla ;  there  are 
three  ftyles,  and  a  tricoccous  capfule.  There  is  but  one  fpccies, 
the  agallocha,  or  aloes-wood,  a  native  of  China  and  fome  of  the 
Indian  iflands,  about  the  fame  height  and  form  as  the  olive, 
tree.  Its  trunk  is  of  three  colours,  and  contains  three  forts  of 
wood  :  the  heart  is  that  of  tarnbac  or  calombac,  which  is  dearer 
in  the  Indies  than  even  gold  itfelf.  It  ferves  to  perfume  clothes 
and  apartments  ;  and  is  efteemed  a  fovereign  cordial  in  faint¬ 
ing  fits,  a  reftorative  in  the  pally,  and  a  cure  for  afearides  in 
children.  It  is  burnt  as  incenle  in  the  Chinefe  and  Indian 
temples ;  and  it  is  alfo  ul'ed  t©  fet  the  moll  precious  jewels  that 
are  worked  in  the  Indies. 

The  aloes-wood  is  very  highly  valued ;  and  ftrange  fables 
were  invented  as  to  the  origin  of  the  tree  that  yields  it;  fome 
pretending  that  it  grew  in  Paradife,  and  was  only  conveyed  to 
ns  by  means  of  the  rivers  overflowing  their  banks  and  fweeping 
off  the  trees  in  their  way;  others  affirming  that  it  grew  on  in- 
acceflible  mountains,  wherq  it  was  guarded  by  certain  wild 
beafts,  &c.  The  Siamele  ambaffadors  to  the  court  of  France  in 
16S6,  who  brought  a  prelent  of  this  wood  from  their  emperor, 
firft  gave  the  Europeans  any  confiftent  account  of  it.  See 
Xylo -Aloes. 

EXCOMMUNICATION,  an  ecclcfiaftical  penally  or  cen- 
fure,  whereby  fuch  perfons  as  are  guilty  of  any  notorious  crime 
or  offence,  are  leparated  from  the  communion  of  the  church, 
and  deprived  of  all  fpiritual  advantages.  Excommunication  is 
founded  on  a  natural  right  which  all  focieties  have,  of  excluding 
out  of  their  body  fuch  as  violate  the  laws  thereof;  and  it  was' 
originally  inftituted  for  preferving  the  purity  of  the  chumh ; 
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but  ambitious  eeclefiaftics  converted  it  by  degrees  into  an  engine 
for  promoting  their  own  power,  and  inflicted  it  on  the  moft 
frivolous  occafions. 

The  power  of  excommunication,  as  well  as  other  adls  of  ec- 
elcfialtical  diicipline,  was  lodged  in  the  hands  of  the  clergy, 
who  ,  diftinguillied  it  into  the  greater  and  Icjjcr.  The  lefler  ex- 
communication,  fnnply  called  aphorifmos,  “  fepiration  or  fuf- 
penfion,”  confifted  in  excluding  men  from  the  participation  of 
the  eucharift,  and  the  prayers  of  the  faithful.  But  they  were 
not  expelled  the  church ;  for  they  had  the  privilege  of  being 
prefent  at  the  reading  of  the  fieri  ptures,  the  fermons,  and  the 
prayers  of  the  catechumens  and  penitents.  This  excommuni¬ 
cation' was  infiitted  for  lefler  crimes;  fuch  as  negledting  to 
attend  the  fenfice  of  the  church/  naifbehaviour  in  it,  and  the 
like. 

The  greater  excommunication,  called  -pantiles  aphorifmos, 
“  total  feparaticn  and  anathema,”  confided  in  an  abfolute  and 
entire  exclufion  from  the  church  and  the  participation  of  all 
its  rites.  When  any  perfon  was  thus  excommunicated,  notice 
was  given  of  it  by  circular  letters  to  the  moft  eminent  churches 
all  over  the  world,  that  they  might  all  confirm  this  a<ft  of  dif- 
cipline,  by  refuting  to  admit  the  delinquent  to  their  commu¬ 
nion.  The  confequences  of  this  latter  excommunication  were 
very  terrible.  The  excommunicated  perfon  Was  avoided  in  civil- 
commerce  and  outward  converfation.  No  one  was  to  receive 
him  into  his  houfe,  nor  eat  at  the  fame  table  with  him ;  and 
When  dead,  -fife  was  denied  the  folemn  rites  of  burial. 

The  Romifh  pontifical  takes  notice  of  three  kinds  of  excom¬ 
munication,  i .  The  minor,  incurred  by  thofe  who  have  any 
correfpondence  with  an  excommunicated  perfon.  a. The  major, 
which  falls  upon  thofe  who  difobey  the  commands  of  the  holy 
fee,  or  refufe  to  fubmit  to  certain  points  of  difeipline  ;  in  con- 
fequence  of  which  they  are  excluded  from  the  church  militant 
and  triumphant,  and  delivered  over  to  the  devil  and  his  angels. 
3 .  Anathema,  which  is  properly  that  pronounced  by  the  pope 
againft  heretical  princes  and  countries.  In  former  ages,  thefe 
papal  fulminations  were  moft  terrible  things;  but  at  prefent, 
they  are  formidable  to  none  but  a  few  petty  ftates  of  Italy. 

Excommunication,  in  the  Greek  church,  cuts  off  the  offender 
from  all  communion  with  the  318  fathers  of  the  firft  council  of 
Nice,  and  with  theTaints;  eonfigns  him  over  to  the  devil  and 
the  traitor  Judas ;  and  condemns  his  body  to  remain  after  death 
as  hard  as  a  flint  or  piece  of  fteel,  unlels  he  humbles  himfelf 
and  makes  atonement  for  his  fins  by  a  fincere  repentance.  The 
form  abounds  with  dreadful  imprecations  ;  and  the  Greeks  af- 
fert,  lhat  if  a  perfon  dies  excommunicated,  the  devil  enters 
ihto  the  lifeiefs  corpfe ;  and  therefore,  in  order  to  prevent  it, 
the  relations  of  the  deccafed  cut  his  body  in  pieces,  and  boil 
them  in  wine.  It  is  a  cuftom  for  the  patriarch  of  Jernfalem 
annually  to  excommunicate  the  pope  and  the  church  of  Rome; 
on  which  occafion,  together  with  a  great  deal  of  idle  ceremony, 
lie  drives  a  nail  into  the  ground  with  a  hammer,  as  a  mark  of 
maledidtion 

The  form  of  excommunication  in  the  church  of  England  an¬ 
ciently  ran  thus:  “  By  the  authority  of  God  the  Father  Al¬ 
mighty,  the  Son  and  Holy  Ghoft,  and  of  Mary  the  blefled 
mother  of  God,  we  excommunicate* anathematize,  and  fequeller 
from  the  pale  of  holy  mother  churcfe,”  &c.  The  caules  of  ex- 
communication  in  England  are,  contempt  of  the  bifhop’s  court, 
herefy,  negleft  of  public  worfhip  and  the  facraments,  inconti¬ 
nence,  adultery,  fimony,  Xc  It  is  deferibed  to  be  twofold. 
The  lefs  is  an  ecclefiaftical  cenfure,  excluding  the  party  from 
the  participation  of  the  facraments  :  the  greater  proceeds  far¬ 
ther,  and  excludes- him  not  only  from  thefe,  but  from  the  com¬ 
pany  of  all  ^dhtiftians.  But  if  the  judge  of  any  (piritual  court 
excommunicates  a  man  for  a  caufc  of  which  he  hath  not  the 
legal  cognizance,  the  party  may  have  an  adtion  againft  him  at 


common  law,  and  he  Is  alfo  liable  to  be  ind idled  at  the  fuit  of 
the  king. 

Heavy  as  the  penalty  of  excommunication  is,  confidered  in 
a  lerious  light,  there  are,  notwithftanding,  many  who  would 
defpife  the  brutum  fulmen  of  mere  ecclefiaftical  cenfures,  efpe- 
cially  when  pronounced  by  a  petty  furrogate  in  the  country,  for 
railing  or  contumelious  words,  for  non-payment  of  fees  or  cofts, 
or  other  trivial  caufe.  The  common  law,  therefore,  compaf- 
fionately  fteps  in  to  their  aid,  and  kindly  lends  a  fupporting 
hand  to  an  otherwifie  totteriftg  authSsrify.  Imitating-  herein  the 
policy  of  the  ancient  Bfrk.Qns,  aWiot^^iom,  according  to  Cefitr, 
whoever  were  inteiffi-cled  T>y  :che*‘druids  from  their  fiacrifices, 
“  In  numero  impibru^ftai?  feeleratornm  habentur  :  ab  iis  omnes 
deeedunt,  aditum  eorum 'Yermonemque  defugiunt,  ne  quid  ex 
contagioue  incommodi  accipiant :  neque  iis  petentibus  jus  red* 
ditur,  neque  honos  nil  us  communicatur.”  And  fo  with  us,  by 
the  common  law,  an  excommunicated  perfon  is  difabled  to  do 
any  adt  that  is  required  to  be  done  by  one  that  is  probus  d  leg  a  - 
lis  homo.  He  cannot  ferve  upon  juries;  cannot  be  a  witnefs 
in  any  court ;  and,  which  is  the  worft  of  all,  cannot  bring  an. 
adtion,  either  real  or  perfonal,  to  recover  lands  or  money  due  to 
him.  Nor  is  this  the  whole;  for  if,  within  40  days  after  the 
ferine  nee  has  been  publifhed  in  the  church,  the  offender  does  not 
fii’tbmit  and  abide  by  the  fentence  of  the  tpiritual  court,  the 
bifliop  may  certify  iuch  contempt  to  the  king  in  chancery,. 
Upon  which  there  iffues  out  a  writ  to  the  fheriff  of  the  county, 
called  from  the  bifliop  s  certificate  a  Jignificavit *  or  from  its 
effedl,  a  writ  de  excommunicato  capiendo :  and  the  fheriff  fiiall 
thereupon  take  the  offender  and  imprifon  him  in  the  county 
jail,  till  he  is  reconciled  to  the  church,  and  luch  reconciliation 
certified  by  the  bifliop;  upon  which  another  writ  de  excommu¬ 
nicato  liberando,  iffues  out  of  chancery  to  deliver  and  releafe 
him. 

Excommunication  was  alfo  pradtifed  among  the  Jews, 
who  ufed  to  expel  from  their  fynagogue  fuch  as  had  committed 
any  grievous  crime.  See  the  Gofpel  according  to  St.  John,  ix. 
2 2.  xii.  42.  xvi,  2.  And  Jofeph.  Antiq.  Jud.  lib.  ix.  cap.  22. 
and  lib.  xvi.  cap.  2.  Godwyn,  in  his  Mofcs  and  Aaron,  diftin- 
guiflies  three  degrees,  or  kinds,  of  excommunication  among  the 
Jews.  The  firft  he  finds  intimated  in  John  ix.  22.  Thefecond 
in  1  Cor.  v.  <J.  And  the  third  in  1  Cor.  xvi.  22.  See  Niddui, 
The  rule  of  the  Benedidtines  gives  the  name  excommunication, 
to  the  being  excluded  from  the  oratory,  and  the  common  table 
of  the  houfe,  ill  our  inns  of  court  called  difeommoning.  This 
was  the  punifhment  of  fuch  monks  as  came  too  late. 

Excommunication,  or  a  being  fecludcd  from  a  participa¬ 
tion  in  the  myfteries  of  religion,  was  alio  in  ufe  under  paganifm. 
Such  as  were  thus  excommunicated  were  forbidden  to  affift  or 
attend  at  the  facrifices,  or  to  enter  within  the  temples  ;  and  were 
afterwards  delivered  over  to  the  demons  and  furies  of  hell,  with- 
certain  imprecations ;  which  was  called  among  the  Romans  diris 
devovere.  See  Execration.  The  Druids  among  the  antient 
Britons  and  Gauls,  likewife,  made  ufe  of  excommunication, 
againft  rebels ;  and  interdidted  the  communion  of  their  myf¬ 
teries  to  fuch  as  refufed  to  acquiefce  in  their  decifions.  See 
Druids. 

EXCORIATION,  in  furgery,  the  galling,  or  rubbing  off  of 
the  cuticle;  frequently  happening  to  the  parts  between  the  thighs 
and  about  the  anus.  In  adults,  it  is  occafioned  by  riding,  or 
any  violent  exercife,  and  may  be  cured  by  various  fimple  appli¬ 
cations,  fuch  as  wafhing  with  brandy  and  water,  or  with  a  weak 
folution  of  vitriolated  zinc.  In  children  there  is  often  an  exco¬ 
riation,  not  only  of  the  parts  near  the  pudenda,  chiefly  of  the 
groin  and  ferotum,  but  likewife  in  the  wrinkles  of  the  neck, 
under  the  arms,  and  in  other  places;  proceeding  from  the  acri¬ 
mony  of  urine  and  fweat ;  and  occafioning  itching  and  reftleff- 
n eft.  To  remedy  this,  the  parts  affedted  may  be  often  v/afhed 
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with  cold  water,  and  fprinkled  with  drying  powders,  as  com¬ 
mon  hair  powder,  or  lapis  calaminaris :  but  the  praftice  with 
tome  nurl'es,  of  ufing  cerule  in  the  fame  way,  is  exceedingly 
dangerous.  / 

EXCREMENT,  whatever  is  difcharged  out  of  the  body  of 
an  animal  after  digeltion  ;  or  the  fibrous  part  of  the  aliment, 
mixed  with  the  bile,  faliva,  and  other  fluids.  Urine  and  faeces 
snd  the  matter  of  perfpiration,  are  the  grofs  excrements  that 
are  difcharged  out  of  the  body.  Some  have  thought  proper  to 
conlider  as  excrements,  thofe  fecretions  from  the  blood,  which 
anfwer  very  important  ends  in  the  animal  economy  ;  filch  as 
the  faliva,  bile,  pancreatic  juice,  femen,  and  even  the  hair  and 
nails.  There  is,  however,  a  marked  diftinftion  between  the 
fecretions,  and  the  excrements,  of  the  body ;  fince  the  former 
are  of  the  highett  utility,  whilft  the  latter  are  expelled  as  no 
longer  capable  of  rendering  the  animal  any  fervice,  but  on  the 
contrary,  if  longer  retained,  mud  be  injurious. 

EXCRESCENCE,  in  furgery,  denotes  every  preternatural 
tumour  which  arifes  upon  the  fkin,  either  in  the  form  of  a  wart 
or  tubercle.  If  thefe  are  born  with  a  perfon,  as  they  frequently 
are,  they  are  called  veevi  materrd,  or  marks  from  the  mother  ; 
but  if  the  tumour  is  large,  fo  as  to  depend  from  the  fkin,  like 
a  fiefhy  mafs,  it  is  then  called  a  farcoma.  See  Surgery. 

EXCRETION,  or  Secretion,  in  phyficlogv,  a  feparation 
of  fomc  fluid  from  the  blood,  by  means  of  the  glands. 

EXCRETORY,  in  anatomy,  a  term  applied  to  certain  little 
du6!s  or  veflels,  deltined  for  the  reception  of  a  fluid,  fecreted  in 
certain  glandules,  and  other  vifeera,  for  the  excretion  of  it  in 
the  appropriated  places. 

EX.CUBUE,  in  antiquity,  the  watches  and  guards  kept  in 
the  day  by  the  Roman  foldiers.  They  are  contradiltinguifhed 
from  the  vigilice ,  which  were  kept  in  the  night.  The  excubice 
were  placed  either  at  the  gates  and  entrenchments,  or  in  the 
camp ;  for  the  latter  there  was  allowed  a  whole  tnanipulus  to 
attend  before  the  preetorium,  and  four  foldiers  to  the  tent  of 
every  tribune.  The  excubice  at  the  gates  of  the  camp,  and  at 
the  entrenchments,  were  properly  called  Jiationes.  One  com¬ 
pany  of  foot  and  one  troop  of  horfe  were  atfigned  to  each  of 
the  four  gates  every  day.  To  del'ert  their  poft,  or  abandon  their 
corps  of  guards,  was  an  unpardonable  crime.  The  triarii,  as 
the  moft  honourable  order  of  foldiers,  were  exeufed  from  the 
ordinary  watches  ;  yet  being  placed  oppofite  to  the  equites,  they 
were  obliged  to  have  an  eye  over  them. 

EXCUSATI,  in  church  hiftory,  a  term  uled  to  denote  Haves, 
who  flying  to  any  church  for  fanftuary,  were  exeufed  and  par¬ 
doned  by  their  mailers;  but  thefe  were  obliged  to  take  an  oath 
to  that  purpofe  before  they  could  have  them  again ;  and,  if 
they  broke  the  oath,  they  were  punilhed  and  fined  as  perfons 
guilty  of  perjury. 

EXEAT,  in  church  difeipline,  a  Latin  term,  ufed  for  a  per- 
milfion  which  a  bifhop  grants  a  pried  to  go  out  of  his  diocefe ; 
or  an  abbot  to  a  religious  to  go  out  of  his  monaltery.  The 
word  is  alfo  ufed  in  feveral  great  fchools  for  leave  given  a  fcholar 
•r  Undent  to  go  out.  His  mailer  has  given  him  an  exeat. 

EXECRATION,  in  antiquity,  a  kind  of  punilhment,  con¬ 
fiding  of  direful  curfes  and  marks  of  infamy  :  fuch  was  that 
ufed  againft  Philip  king  of  Macedon  by  the  Athenians.  A 
general  afifembly  of  the  people  being  called,  they  made  a  decree, 
that  all  the  ltatues  and  images  of  that  king,  and  of  all  his  an- 
cedors,  fhould  be  demolilhed,  and  their  very  name  razed  ;  that 
all  the  fedivals,  fiacred  rites,  prieds,  and  whatever  elle  had  been 
indituted  in  honour  of  him,  fhould  be  profaned;  that  the  very 
places  where  there  had  been  any  monument  or  infcription  to  his 
honour,  fhould  be  deteftable;  that  nothing  Ihould  be  let  up,  or 
dedicated  in  them,  which  could  be  done  in  clean  places;  and, 
laflly,  that  the  prieds,  as  often  as  they  prayed  for  the  Athenian 
people,  allies,  armies,  and  fleets,  fhould  as  many  times  detefl 
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and  execrate  Philip,  his  children,  kingdom,  land  and  fea  forces, 
and  the  whole  race  and  name  of  the  Macedonians.  At  the 
taking  and  demolifhing  of  cities,  it  was  ufual  amongd  the  Jews, 
Greeks,  and  Romans,  to  pronounce  curfes  upon,  and  load  with 
direful  execrations,  the  rebuilders  of  them. 

EXECUTION,  in  a  general  fenfe,  the  act  of  accomplifi-iing, 
finilhing,  or  achieving  any  thing. 

Execution,  in  law,  the  completing  or  finilhing  fome  act,  as 
of  a  judgment,  deed,  &c.  and  it  ufiially  fignifies  the  obtaining 
poffeffion  of  any  thing  recovered  by  judgment  of  law. 

Sir  Edward  Coke  obferves,  that  there  are  twro  forts  of  execu¬ 
tions  :  the  one  final ;  and  the  other  a  quoufque,  that  tends  to 
an  end.  An  execution  final,  is  that  which  makes  money  of  the 
defendant’s  goods  ;  or  extends  to  bi3  lands,  and  delivers  them  to 
the  plaintiff,  who  accepts  the  fame  in  fatisfadlion  ;  and  this  is 
the  end  of  the  fuit,  and  the  whole  that  th,e  king’s  writ  re¬ 
quires  to  be  done.  The  writ  of  execution  with  a  quoufque, 
though  it  tends  to  an  end,  yet  is  not  final,  us  in  the  cafe  of  a 
capias  ad fatisfac.  where  the  defendant’s  body  is  to  be  taken, 
in  order  that  the  plaintiff  may  be  fatisfied  for  his  debt.  See 
Capias. 

Executions  are  either  in  perfonal,  real,  or  mixed  actions.  In 
a  perfonal  action,  the  execution  may  be  made  three  ways,  viz. 
by  the  writ  of  capias  ad.  fitisfaciendum,  againft  the  body  of  the 
defendant ;  fieri  facias,  againff  his  goods ;  or  elegit,  againft  his 
lands.  See  Fieri  Facias  and  Elegit. 

In  a  real  and  mixed  a£tion,  the  execution  is  by  writ  of  habere 
facias  fajinam,  and  habere  pojfeffionem.  See  Habere.  Writs 
of  execution  bind  the  property  of  goods  only  from  the  time  of 
delivery  of  the  writ  to  the  fheriff ;  but  the  land  is  bound  from  - 
the  day  of  the  judgment  obtained :  and  here  the  fale  of  any  goods 
for  valuable  confideration,  after  a  judgment,  and  before  the  exe¬ 
cution  awarded,  will  be  good.  It  is  otherwife  as  to  lands,  of 
which  execution  may  be  made,  even  on  a  purchafe  after  the 
judgment,  though  the  defendant  fell  fuch  land  before  execution. 
Likewife,  ftieriffs  may  deliver  in  execution  all  the  lands  whereof 
others  Ihall  be  feifed  in  truft  for  him  againft  whom  execution 
is  had  on  a  judgment.  See. 

When  any  judgment  is  figned,  the  execution  may  be  taken 
out  immediately  thereon;  but  if  it  be  not  iflued  within  a  year  and 
a  day  after,  where  there  is  no  fault  in  the  defendant,  as  in  the 
cafe  of  an  injunction,  writ  of  error,  See.  there  muft  be  a  feire 
facias,  to  revive  the  judgment  ;  though,  if  the  plaintiff  fuea 
out  any  writ  of  execution  within  the  year,  he  may  continue  it 
after  the  year  is  expired.  After  judgment  againft  the  defendant, 
in  an  action  wherein  fpecial  bail  is  given,  the  plaintiff  is  at  li¬ 
berty  to  have  execution  againft  fuch  defendant,  or  againft  hi* 
bail :  but  this  is  underftood  where  the  defendant  does  not 
render  himfelf,  according  to  la.w,  in  lafeguard  of  the  bail :  and 
execution  may  not  regularly  be  fued  forth  againft  a  bail,  till  a 
default  is  returned  againft  the  principal :  alfo  if  the  plaintitf 
takes  the  bail,  he  filial]  never  take  the  principal.  It  13  held 
that  an  execution  may  be  executed  after  the  death  of  the  de¬ 
fendant  :  for  his  executor,  being  privy  thereto,  is  liable  as  well 
as  the  tellator.  The  executor  is  an  entire  thing,  fo  that  he  who 
begins  muft  end  it  :  therefore,  a  new  flierift'may  diftrain  an  old 
one,  to  fell  the  goods  feized  on  a  diftringas,  and  to  bring  the 
money  into  court. 

Execution,  in  criminal  cafes,  the  completion  of  human 
punilhment.  This  follows  judgment;  and  muft  in  all  cafes, 
capital  as  well  as  otherwife,  be  performed  by  the  legal  officer, 
the  fheriff  or  his  deputy  ;  whole  warrant  for  fo  doing  was  an¬ 
ciently  by  precept  under  the  hand  and  leal  of  the  judge,  as  it  is 
ltill  pra6tiled  in  the  court  of  the  lord  high  fteward,  upon  the 
execution  of  a  peer  :  though,  in  the  court  of  the  peers  in  par¬ 
liament,  it  is  done  by  writ  from  the  king.  Afterwards,  it  was 
eftablillied,  that  in  cafe  of  life,  the  judge  may  command  exe* 
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cut! on  to  be  done  without  any  writ.  And  now  the  ufage  is,  fays 
Blackifone,  for  the  judge  to  fign  the  calendar  or  lift  of  all  the 
prisoners’  names,  with  their  Separate  judgments  in  the  margin, 
which  is  left  with  the  ftieriff.  As,  for  a  capital  felony,  it  is 
written  oppofite  to  the  priloner’s  name,  “  let  him  be  hanged  by 
the  neck  formerly,  in  the  days  of  Latin  and  abbreviation, 
“ JuJ.  per  coll."  for  “  fufpendatur  per  collum."  And  this  is  the 
only  warrant„that  the  Sheriff  has  for  fo  material  an  ait  as  taking 
away  the  life  of  a  culprit.  It  may  certainly  afford  matter  of  fpe- 
culation,  that  in  civil  caufes  there  Should  be  fuch  a  variety  of 
writs  of  execution  to  recover  a  trifling  debt,  ilfued  in  the  king’s 
name,  and  under  the  leal  of  the  court,  without  which  the  Sheriff 
cannot  legally  Stir  one  Step  ;  and  yet  that  the  execution  of  a 
man,  the  moft  important  and  terrible  tafk  of  any.  Should  depend 
upon  a  marginal  note. 

The  Sheriff,  upon  receipt  of  his  warrant,  is  to  do  execution 
within  a  convenient  time;  which  in  the  country  is  alfo  left  at 
large.  In  London,  indeed,  a  more  Solemn  and  becoming  ex- 
aiftnefs  is  ufed,  both  as  to  the  warrant  of  execution  and  the  time 
of  executing  thereof:  for  the  recorder,  after  reporting  to  the 
king  in  perfon  the  cafes  of  the  Several  prifoners,  and  receiving 
his  royal  pleafure,  that  the  law  mull  take  its  courfe,  ifl’ues  his 
warrant  to  the  Sheriffs,  directing  them  to  do  execution  on  the 
day,  and  at  the  place  alfigned.  And  in  the  court  cf  king’s  bench, 
if  the  prifoner  be  tried  at  the  bar,  or  brought  there  by  habeas 
corpus,  a  rule  is  made  for  his  execution  ;  either  Specifying  the 
time  and  place,  or  leaving  it  to  the  discretion  of  the  Sheriff. 
And,  throughout  the  kingdom,  by  Statute  25  Geo.  II.  c.  37. 
it  is  enacted,  that,  in  cafe  of  murder,  the  judge  Shall  in  his  Sen¬ 
tence  direft  execution  to  be  performed  on  the  next  day  but  one 
after  Sentence  paffed.  But,  otherwife,  the  time  and  place  of 
execution  are  by  law  no  part  of  the  judgment.  It  has  been 
well  obferved,  that  it  is  of  great  importance  that  the  punishment 
Should  follow  the  crime  as  early  as  poilible  ;  that  the  profpeft 
of  gratification  or  advantage,  which  tempts  a  man  to  commit 
the  crime,  Should  inftantly  awake  the  attendant  idea  of  punish¬ 
ment.  Delay  of  execution  Serves  only  to  Separate  thefe  ideas  ; 
and  then  the  execution  itfelf  affefts  the  minds  of  the  Spectators 
rather  as  a  terrible  Sight,  than  as  the  neceflary  confequence  of 
tranfgreflion . 

The  Sheriff  cannot  alter  the  manner  of  the  execution,  by  Sub¬ 
stituting  one  death  for  another,  without  being  guilty  of  felony 
himfelf.  It  is  held  alio  by  Sir  Edward  Coke  and  Sir  Matthew 
Hale,  that  even  the  king  cannot  change  the  punifhment  of  the 
law,  by  altering  the  hanging  or  burning  into  beheading  ;  though, 
when  beheading  is  part  of  the  Sentence,  the  king  may  remit  the 
reft.  And,  notwithstanding  Some  examples  to  the  contrary, 
Sir  Edward  Coke  ftoutly  maintains,  that  judicandum  eflegibus, 
-non  exemplis.  But  others  have  thought,  and  more  jultly,  that 
this  prerogative,  being  founded  in  mercy,  and  immemorially 
exercifed  by  the  crown,  is  part  of  the  common  law.  For  hi¬ 
therto,  in  every  inftance,  all  thefe  exchanges  have  been  for  more 
merciful  kinds  of  death  ;  and  how  far  this  may  alfo  fall  within 
the  king’s  power  of  granting  conditional  pardons  (viz.  by  re¬ 
mitting  a  Severe  kind  of  death,  on  condition  that  the  criminal 
l’ubmits  to  a  milder)  is  a  matter  that  may  bear  consideration. 
It  is  obfervable,  that  when  lord  Stafford  was  executed  for  the 
popiSh  plot  in  the  reign  of  king  Charles  II.  the  then  Sheriffs  of 
London,  having  received  the  king’s  writ  for  beheading  him, 
petitioned  the  houfe  of  lords  for  a  command  or  order  from 
their  lordfhips,  how  the  faid  judgment  Should  be  executed  :  for, 
he  being  profecuted  by  impeachment,  they  entertained  a  notion 
(whieh  is  faid  to  have  been  countenanced  by  lord  JR.uSfel),  that 
the  king  could  not  pardon  any  part  of  the  fentence.  The  lords 
refolved,  that  the  Scruples  of  the  Sheriffs  were  unneceffary  ;  and 
declared,  that  the  king’s  writ  ought  to  be  obeyed.  Difap- 
pointed  of  railing  a  flame  in  that  aflcmbly,  they  immediately 


Signified  to  the  houfe  of  commons  by  one  of  the  members,, 
that  they  were  not  Satisfied  as  to  the  power,  of  the  faid  writ. 
That  houfe  took  two  days  to  confider  of  it  ;  and  then  Sullenly 
refolved,  that  the  houfe  was  content  that  the  Sheriff  do  execute 
lord  Stafford  by  fevering  his  head  from  his  body.  It  is  further  re¬ 
lated,  that  when  afterwards  the  fame  lord  Rufiel  was  condemned 
for  high  treafon  upon  indictment,  the  king,  while  he  remitted 
the  ignominious  part  of  the  fentence,  obferved,  “  that  his 
lordShip  would  now  find  he  was  poifefted  of  that  prerogative, 
which  in  the  cafe  of  lord  Stafford  he  had  denied  him.”  One 
can  hardly  determine  (at  this  diftance  from  thofe  turbulent 
times),  which  moft  to  difapprove  of,  the  indecent  and  San¬ 
guinary  zeal  of  the  Subject,  or  the  cool  and  cruel  larcafm  of  the 
Sovereign. 

To  conclude  :  it  is  clear,  that  if,  upon  judgment  to  be  hanged 
by  the  neck  till  he  is  dead,  the  criminal  be  not  thoroughly 
killed,  but  revives,  the  Sheriff  mull  hang  him  again.  For  the 
former  hanging  was  no  execution  of  the  Sentence  ;  and,  if  a  falfe 
tendernefs  were  to  be  indulged  in  Such  cafes,  a  multitude  ofcol- 
lufioris  might  enl'ue.  Nay,  even  while  abjurations  were  in  force, 
fuch  a  criminal,  fo  reviving,  was  not  allowed  to  take  SanCtuary 
and  abjure  the  realm  j  but  his  fleeing  to  lanCtuary  was  held  an 
efcape  in  the  officer. 

EXECUTIVE  power.  The  fupreme  executive  power  of 
thefe  kingdoms  is  veiled  by  our  laws  in  a  Single  perfon,  the 
king  or  queen  for  the  time  being.  See  the  article  King.  The 
executive  power,  in  this  ftate,  hath  a  right  to  a  negative  in 
parliament,  i.  e.  to  refufe  afl'ent  to  any  a£ts  offered  ;  otherwife 
the  other  two  branches  of  legislative  power  would,  or  might, 
become  defpotic. 

EXECUTOR,  a  perfon  nominated  by  a  teftator,  to  take 
care  to  fee  his  will  and  teftament  executed  or  performed,  and. 
his  effefts  difpofed  of  according  to  the  tenor  of  the  will.  See 
Law. 

EXECUTORY,  in  law,  is  where  an  eftate  in  fee,  that  is  made 
by  deed  or  fine,  is  to  be  executed  afterwards  by  entry,  livery,  or 
writ.  Leafes  for  years,  annuities,  conditions,  &c.  are  termed 

inheritances  executory. 

EXEDR/E,  in  antiquity,  denoted  halls  with  many  feats, 
where  the  philofophers,  rhetoricians,  and  men  of  learning,  met 
for  difcoti'rfe  and  deputation.  The  word  occurs  in  ecclefiaftical- 
writers  as  a  general  name  for  fuch  buildings  as  were  diftindft  from 
the  main  body  of  the  churches,  and  yet  within  the  limits  of  the 
church  taken  in  its  largeft  fenl'e.  Among  the  exedrae  the  chief 
was  the  Baptistery. 

EXEGESIS,  a  difeourfe  by  way  of  explanation  or  comment 
upon  any  fubjeft.  In  the  Scotch  univerfities,  there  is  an  ex- 
ercife  among  the  ftudents  in  divinity,  called  an  exegefis,  in  which 
a  queftion  is  Hated  by  the  refpondent,  who  is  then  oppofed  by 
two  or  three  other  ftudents  in  their  turns  ;  during  which  time 
the  profelfor  moderates,  and  folves  the  difficulties  which  the 
refpondent  cannot  overcome. 

EXEGETES,  formed  of  eltjyfouai  “  I  explain,”  among  the 
Athenians,  perfons  learned  in  the  laws,  whom  the  judges  ufed 
to  eonfult  in  capital  caufes. 

EXEGETICA,  in  algebra,  the  art  of  finding,  either  in  num¬ 
bers  or  lines,  the  roots  of  the  equation  of  a  problem,  according^ 
as  the  problem  is  either  numerical  or  geometrical. 

EXEMPLAR,  a  model,  or  original,  to  be  imitated,  or  co¬ 
pied.  See  Model.  Exemplar  alfo  denotes  the  idea,  or 
image,  conceived  or  formed  in  the  mind  of  the  artift,  whereby 
he  conduits  his  work.  Such  is  the  idea  of  Caefar,  which 
a  painter  has  in  his  mind  when  he  goes  to  make  a  piilure  oF 
Caefar. 

EXEMPLIFICATION  of  letters  patent,  denotes  an  ex- 
ampler,  or  copy  of  letters  patent,  made  from  the  inrolmenfc 
thereof,  and  fcaled  with  the  great  feal  of  England,  Such  ex* 
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emplifications  are  as  effectual  to  be  thawed,  or  pleaded,  as  the 
letters  patent  themfelves. 

EXEMPTION,  in  law,  a  privilege  to  be  free  from  fome 
fervice  or  appearance  :  thus,  barons  and  peers  of  the  realm  are, 
on  account  of  their  dignity,  exempted  from  being  fworn  upon 
inquefts  ;  and  knights,  clergymen,  and  others,  from  ap¬ 
pearing  at  the  fheritfs  turn.  Perfons  of  70  years  of  age, 
apothecaries,  &c.  are  alfo  by  law  exempted  from  ferving  on 
juries;  andjuftices  of  the  peace,  attorneys,  &c.  from  parifh- 
otfices. 

EXERCISE,  among  phyficians,  fuch  an  agitation  of  the 
body  as  produces  falutary  efii'edts  in  the  animal  economy.  Thofe 
exercifes  of  the  body  are  more  efpecially  ferviceable  which  give 
delight  to  the  mind  at  the  fame  time,  as  tennis,  fencing,  Sec.  ; 
for  which  reafon,  the  wifdom  of  antiquity  appointed  rewards 
for  thofe  who  excelled  in  thefe  gymnailic  exercifes,  that  by  this 
means  the  bodies  of  their  youth  might  be  hardened  for  warlike 
toils.  But  as  nothing  is  more  conducive  to  health  than  mo¬ 
derate  exercife,  fo  violent  exercife  lowers  the  fpirits,  weakens 
the  body,  deftroys  the  elafticity  of  the  fibres,  and  exhaufts 
the  fluid  parts  of  the  blood.  According  to  the  ftrength  of  the 
party  ufing  it,  the  exercife  chofen  (hould  be  either  adlive,  fuch 
as  walking,  hunting,  dancing,  & c.  or  patlive,  as  riding  in  a 
coach  or  on  horfeback,  failing,  &c.  A  very  eligible  fort  of  ex¬ 
ercife  for  confumptive  perfons  is  f winging ,  from  whence  very 
ftriking  good  effedis  have  in  fome  infiances  been  produced.  In 
this  cafe  the  motion  fhould  be  very  gently  applied,  and  the  pa¬ 
tient  placed  fo  lecurely  as  to  feel  no  apprehenfions  of  falling. 

The  exercife  of  a  foldier  in  camf>,  confidered  as  conducive  to 
health,  Dr.  Pringle  diftinguifhes  into  three  heads;  the  firlt  re¬ 
lating  to  his  duty,  the  fecond  to  his  living  more  commodioufly, 
and  the  third  to  his  diverfions.  The  firth,  confiding  chiefly  in 
the  exercife  of  his  arms,  will  be  no  lefs  the  means  of  preferving 
health  than  of  making  him  expert  in  his  duty  :  and  frequent 
returns  of  this,  early,  and  before  the  fun  grows  hot,  will  be 
made  more  advantageous  than  repeating  it  feldom,  and  (laying 
out  long  at  a  time  ;  for  a  camp  affording  little  convenience  for 
refrefhraent,  ail  unnecelfary  fatigue  is  to  be  avoided.  As  to  the 
fecond  article,  cutting  boughs  for  {hading  the  tents,  making 
trenches  round  them  for  carrying  off  the  water,  airing  the  draw, 
cleaning  their  clothes  and  accoutrements,  and  affifting  in  the 
bufinefs  of  the  mefs,  ought  to  be  no  difagreeable  exercife  to  the 
men  for  fome  part  of  the  day.  Laftly,  as  to  diverfions,  the 
men  mull  be  encouraged  to  them  either  by  the  example  of  their 
officers,  or  by  frnall  premiums  to  thofe  who  (hall  excel  in  fuch 
kind  of  fports  as  (hall  be  judged  mod  conducive  to  health  :  but 
herein  great  caution  is  neceflary,  not  to  allow  them  to  fatigue 
themfelves  too  much,  efpecially  in  hot  weather  or  fickly  times  : 
but  above  all,  that  their  clothes  be  kept  dry,  wet  clothes  being 
the  mod  frequent  caufe  of  camp-difeafes. 

Exercise,  in  military  affairs,  is  the  ranging  a  body  of  fol- 
diers  in  form  of  battle,  and  making  them  perform  the  feveral 
motions  and  military  evolutions  with  different  management  of 
their  arms,  in  order  ,  to  make  them  expert  therein.  See  alfo 
Words  of  Command. 

Exercise,  in  the  royal  navy,  is  the  preparatory  pradlice  of 
managing  the  artillery  and  frnall  arms,  in  order  to  make  the 
ffiipV  crew  perfedtly  {killed  therein,  fo  as  to  direct,  its  execution 
fuccefsfully  in  the  time  of  battle.  The  exercife  of  the  great 
guns  was,  till  lately,  very  complicated,  and  abounding  with 
fuperfluities,  in  our  navy,  as  well  as  all  others.  The  following 
method  was  then  fuccefsfully  introduced  by  an  officer  of  diftin- 
guifhed  abilities,  I.  Silence.  2.  Call  loofe  your  guns.  3. 
Level  your  guns.  4.  Take  out  your  tompions.  5.  Run  out 
your  guns.  6.  Prime.  Point  your  guns.  8.  Fire.  9. 
Sponge  your  guns.  10.  Load  with  cartridge,  ji.  Shot  your 
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guns.  12.  Put  in  your  tompions.  13.  Houfe  your  guns.  14. 
Secure  your  guns. 

Upon  beat-to-arms  (every  body  having  immediately  repaired 
to  their  quarters)  the  midfhipman  commanding  a  number  of 
guns,  is  to  lee  that  they  are  not  without  every  neceflary  article, 
as,  (at  every  gun)  a  fponge,  powder-horn,  with  its  priming 
wires,  and  a  lufficient  quantity  of  powder,  crow,  hand-fpike, 
bed,  quoin,  train-tackle,  &c.  fending  without  delay  for  a  fupply 
of  any  thing  that  may  be  miffing  ;  and  for  the  greater  cer¬ 
tainty  of  not  overlooking  any  deficiency,  he  is  to  give  ftridt 
orders  to  each  captain  under  him,  to  make  the  like  examination 
at  his  refpedlive  gun,  and  to  take  care  that  every  requifite  is  in 
a  ferviceable  condition,  which  he  is  to  report  accordingly. 
And  (befides  the  other  advantages  of  this  regulation)  for  the 
{kill  more  certain  and  fpeedy  account  being  taken  upon  thefe 
occafions,  the  midfhipman  is  to  give  each  man  his  charge  at 
quarters  (as  exprelfed  in  the  form  of  the  monthly  report),  who 
is  to  fearch  for  his  particular  implements,  and,  not  finding  them, 
is  immediately  to  acquaint  his  captain,  that,  upon  his  report  to 
the  midfhipman,  they  may  be  replaced. 

The  man  who  takes  care  of  the  powder  is  to  place  himfelf  on 
the  oppofite  fide  of  the  deck  from  that  of  the  engagement,  except 
when  fighting  both  fides  at  once,  when  he  is  to  be  amid-lhip. 
He  is  not  to  fuffer  any  other  man  to  take  a  cartridge  from  him 
but  he  who  is  appointed  to  ferve  the  gun  with  that  article,  either 
in  time  of  a  real  engagement  or  at  exercife.  Lanterns  are 
not  to  be  brought  to  quarters  in  the  night,  until  the  mid¬ 
fhipman  gives  his  orders  for  fo  doing  to  the  perfon  he  charges 
with  that  article. 

Exercise,  may  alfo  be  applied  with  propriety  to  the  forming 
our  fleets  into  orders  of  failing,  lines  of  battle,  &c.  an  art  which 
the  French  have  termed  evolutions,  or  taftiqu.es.  In  this  fenfe 
exercife  may  be  defined,  the  execution  of  the  movements  which 
the  different  orders  and  difpofition  of  fleets  occafionally  require, 
and  which  the  feveral  (hips  are  diredfed  to  perform  by  means  of 
fignals.  See  Tactics. 

Exercises,  are  alfo  underftood  of  what  young  gentlemen 
learn  in  the  academies  and  riding-fchools,  fuch  as  fencing, 
drawing,  riding  the  great  horfe.  Sec.  How  ufeful  and  agreeable 
foever  ftudy  may  be  to  the  mind,  it  is  very  far  from  being 
equally  falutary  to  the  body.  Every  one  obferves,  that  the 
Creator  has  formed  an  intimate  connexion  between  the  body 
and  the  mind  ;  a  perpetual  adlion  and  readtion,  by  which  the 
body  inftantly  feels  the  diforders  of  the  mind,  and  the  mind 
thofe  of  the  body.  The  delicate  fprings  of  our  frail  machines 
lofe  their  activity  and  become  enervated,  and  the  veffels  are 
liable  to  obftrudlions  when  we  totally  defift  from  exercife, 
and  the  confequences  neceflarily  affedt  the  brain :  a  very  ftu,- 
dious  and  fedentary  life  is  therefore  equally  prejudicial  to  the 
body  and  the  mind.  The  limbs  likewife  become  ftiff;  we  con- 
tradl  an  awkward  conflrained  manner  ;  a  certain  difguftful  air 
attends  all  our  adlions,  and  we  are  very  near  being  as  dila- 
greeable  to  ourfelves  as  to  others.  An  inclination  to  ftudy  is 
highly  commendable ;  but  it  ought  not,  however,  to  in  (pi  re  us 
with  an  averfion  to  fociety.  The  natural  lot  of  man  is  to  live 
among  his  fellows  :  and  whatever  may  be  the  condition  of  our 
birth,  or  our  fituation  in  life,  there  are  a  thoufand  occafions 
where  a  man  mull  naturally  defire  to  render  himfelf  agreeable  ; 
to  be  adlive  and  adroit ;  to  dance  with  grace ;  to  command  the 
fiery  fteed  ;  to  defend  himfelf  againft  a  brutal  enemy  ;  to  pre- 
ferve  his  life  by  dexterity ;  as  by  leaping,  fwimming.  Sec. 
Many  rational  caufes  have  therefore  given  rife  to  the  pradtice  of 
particular  exercifes  ;  and  the  mod  lagacious  and  benevolent  le- 
giflators  have  inftituted,  in  their  academies  and  imiverfities, 
proper  methods  of  enabling  youth,  who  devote  themfelves  to 
ftudy,  to  become  expert  alfo  in  athletic  exercifes. 
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EXERGESTA.  See  Oratory. 

EXERGUM,  among  antiquarians,  a  little  fpaee  around  or 
without  the  figures  of  a  medal,  left  for  the  infcription,  cipher, 
device,  date,  &c. 

EXETER,  a  city  of  Devonfhire,  with  two  markets,  onWed- 
nefday  and  Friday.  It  is  feated  on  the  river  Ex,  whence  it 
took  its  name,  and  over  which  is  a  handfome  Rone  bridge. 
With  its  fuburbs,  it  contains  15  parifh-churches,  and  four 
chapels  of  eafe,  befide  the  cathedral.  Ships  of  burden  formerly 
came  up  to  this  city  ;  but  the  navigation  was  almoft  deftroyed 
by  one  of  the  Courtenays  earls  of  Devon,  and,  though  repaired, 
in  fome  degree,  could  never  be  reftored  to  its  former  Rate. 
The  port  of  Exeter,  therefore,  is  properly  at  Toplham,  five 
miles  below.  It  is,  however,  the  principal  city,  for  fize  and 
confequence,  in  the  W.  of  England,  the  refidence  of  many 
genteel  families,  and  the  feat  of  an  exteniive  foreign  and  do- 
mefiic  commerce  ;  and,  particularly,  it  has  a  Ihare  in  the  fifh- 
eries  of  Newfoundland  and  Greenland.  It  is  governed  by  a 
mayor,  recorder,  24  aldermen,  &c.  and  fends  two  members 
to  parliament.  It  is  68  miles  S.  W.  of  Brifiol,  and  173  miles 
W.  by  S.  of  London.  W.  Ion.  3.  29.  N.  lat.  30.  44. 

EXFOLIATION,  a  term  ufed  by  burgeons-  for  the  foaling 
of  a  bone,  or  its  rifing  and  feparating  into  thin  laminae,  which 
are  afterwards  thrown  off  from  the  living  bone. 

EXHALATION,  a  fume  or  Ream  exhaling,  oriffuing  from 
a  body,  and  difi'ufmg  itfelf  in  the  atmofphere. 

The  terms  exhalation  and  vapour  are  often  ufed  indifferently; 
but  the  more  accurate  writers  diflinguifh  them,  appropriating 
the  term  vapour  to  the  moifl  fumes  railed  from  water  and  other 
liquid  bodies  ;  and  the  term  exhalation  to  the  dry  ones  emitted 
from  fol id  bodies  ;  as  earth,  fire,  minerals,  &c.  In  this  fenfe, 
exhalations  are  dry  and  fubtle  corpufeles,  or  effluvia,  loofened 
from  hard  terreflrial  bodies,  either  by  the  heat  of  the  fun,  or  the 
adlion  of  the  air,  or  fome  other  caufe  :  being  emitted  upwards 
to  a  certain  height  in  the  atmofphere,  where,  mixing  with  the 
vapours,  they  help  to  conflitute  clouds,  and  return  back  in 
dews,  mifis,  rains,  &c. 

Sir  Ifaac  Newton  thinks,  that  true  and  permanent  air  is 
formed  from  the  exhalations  raifed  from  the  hardefi  and  moR 
compadt  bodies. 

EXHAUSTIONS,  or  the  Method  of  Exhaustions,  a  me¬ 
thod  of  demonRration  founded  upon  a  kind  of  exhaufiing  a 
quantity  by  continually  taking  away  certain  parts  of  it. 

The  method  of  exhauRions  was  of  frequent  ufe  among 
the  ancient  mathematicians  ;  as  Euclid,  Archimedes,  &c.  It 
is  founded  on  what  Euclid  fays  in  the  10th  book  of  his  Ele¬ 
ments  ;  viz,  that  thofe  quantities  are  equal,  whofe  difference  is 
lefs  than  any  affignable  quantity.  Or  thus,  two  quantities  A 
and  B  are  equal,  when,  if  to  or  from  one  of  them  as  A,  any 
other  quantity  as  d  be  fubtradted,  however  fmall  it  be,  then  the 
fum  or  difference  is  refpedtively  greater  or  lefs  than  the  other 
quantity  B  :  viz,  d  being  an  indefinitely  fmall  quantity, 
if  A  +  d  be  greater  than  B, 
and  A  —  d  lefs  than  B, 
then  is  A  equal  to  B. 

This  propofition  is  ufed  in  the  iRprop.  of  the  10th  book, 
which  imports,  that  if  from  the  greater  of  two  quantities  be 
taken  more  than  its  half,  and  from  the  remainder  more  than  its 
half,  and  fo  on ;  there  will  at  length  remain  a  quantity  lefs  than 
either  of  thofe  propofed.  On  this  foundation  it  is  demonflrated, 
that  if  a  regular  polygon  of  infinite  tides  be  infcribed  in  a  cir¬ 
cle,  or  circumfcribed  about  it;  then  the  fpaee,  which  is  the 
difference  between  the  circle  and  the  polygon,  will  by  degrees  be 
quite  exhaufied,  and  the  circle  become  ultimately  equal  to  the 
polygon.  And  in  this  way  it  is  that  Archimedes  demonfirates, 
that  a  circle  is  equal  to  a  right-angled  triangle,  whofe  two  tides 


about  the  right  angle  are  equal,  the  one  to  the  femidiameter, 
and  the  other  to  the  perimeter  of  the  circle.  Prop.  1,  ds  di- 
menfione  Circuli. 

Upon  the  method  of  exhauRions  depends  the  method  of  in- 
divifibles  introduced  by  Cavalerius,  which  is  but  a  fliorter  way 
of  expreffing  the  method  of  exhauRions ;  as  alfo  Wallis’s 
arithmetic  of  infinites,  which  is  a  farther  improvement  of  the 
method  of  indivifibles ;  and  hence  alfo  the  methods  of  incre¬ 
ments,  differentials,  fluxions,  and  infinite  l'eries.  See  fome 
account  of  the  method  of  exhauRions  in  Wallis’s  Algebra,  chap. 
73,  and  in  Ronayne’s  Algebra,  part  3,  page  393. 

EXHEREDATION,  in  the  civil  law,  with  us  ordinarily 
called  dijinheriting ,  is  the  father’s  excluding  his  fon  from  inhe¬ 
riting  his  eflate.  There  are  14  caufes  of  exheredation  exprefl'ed  in 
Juflinian’s  novel;  without  fome  one  of  which  caufes,  he  decrees 
the  exheredation  null,  and  the  tefiament  inofficious,  as  the  civi¬ 
lians  call  it.  Indeed,  by  the  ancient  Roman  law,  the  father 
might  pronounce  exheredation  without  any  caufe  ;  but  the  ri¬ 
gour  of  this  law  was  reflrained  and  moderated  by  JuRinian. 

EXHIBIT,  in  law,  is  where  a  deed,  or  other  writing,  being 
produced  in  a  chancery  fuit  to  be  proved  by  witnelles,  the  ex¬ 
aminer,  or  commiffioner  appointed  for  the  examination  of  any 
fuch,  certifies  on  the  back  of  the  deed  or  writing,  that  the  fame 
was  fliown  to  the  witnefs  at  the  time  of  his  examination,  and  by 
him  fworn  to. 

EXHIBITION,  in  law,  a  producing,  or  ffiowing,  of  titles, 
authorities,  and  other  proofs,  of  a  matter  in  contefi.  Anciently 
they  ufed  the  phrafe,  exhibition  of  a  tragedy,  comedy,  or  the 
like  ;  but  now  we  fay  reprefentation  in  lieu  thereof. 

Exhibition,  in  our  old  writers,  is  ufed  for  an  allowance  of 
meat  and  drink,  fuch  as  was  cuflomary  among  the  religious 
appropriators  of  churches,  who  ul'ually  made  it  to  the  depend¬ 
ing  vicar.  The  benefaction  fettled  for  the  maintaining  of  fcho  • 
larsin  the  univerfities,  not  depending  on  the  foundation,  are  al¬ 
fo  called  exhibitions. 

EXHORTATION,  in  rhetoric,  differs  only  from  fuafion,  in 
that  the  latter  principally  endeavours  to  convince  the  under- 
Randing,  and  the  former  to  work  on  the  affedtions. 

EXHUMATION,  of  ex  “  out  of,”  and  humus  “  ground,” 
the  adtof  digging  up  a  body  interred  in  holy  ground,  by  the  au¬ 
thority  of  the  judge.  In  France,  the  exhumation  of  a  dead  body 
is  ordered,  upon  proof  that  he  was  killed  in  a  duel ;  and  by  the 
former  French  laws,  a  perfon  had  a  right  to  demand  the  exhu¬ 
mation  of  the  body  of  one  of  his  pariiliioners,  when  interred  out 
of  the  pariffi  without  his  confent. 

EXIGENCE,  or  Exigency,  that  which  a  tiling  requires,  or 
which  is  expedient  and  fuitable  thereto. 

EXIGENT,  in  law,  a  writ  which  lies  where  the  defendant 
in  a  perfonal  adtion  cannot  be  found,  nor  any  efledts  of  his  with¬ 
in  the  county,  by  which  he  may  be  attached  or  diflrained. 

EXIGENTERS,  four  officers  in  the  court  of  common-pleas, 
who  make  all  exigents  and  proclamations,  in  all  adtions  where 
procefs  of  outlawry  lies.  Writs  of  luperfedeas,  as  well  as  the 
prothonotaries,  upon  exigents,  were  lik^wife  drawn  up  in  their 
office. 

EXILE.  See  Banishment.  Among  the  Romans  the  word 
exilium  properly  fignified  an  interdiction  or  exclufion  from  wa¬ 
ter  and  fire  ;  the  neceflary  confequence  of  which  was,  that  the 
interdicted  perfon  mufi  betake  himfelf  into  fome  other  country, 
fince  there  was  no  living  without  fire  and  water.  Thus  Cicero, 
ad  Herenn.  obferves,  that  the  form  of  the  fentence  did  not  ex- 
prefs  exilium ,  but  only  aque  &  ignis  inter didio.  The  fame  au  ¬ 
thor  remarks,  that  exile  was  not  properly  a  punifliment,  but  a 
voluntarily  flying  or  avoiding  the  punifliment  decreed  :  Exilium 
non  effe  fupplicium, fed  perfiigium,  partufque  Jupplicii.  He  adds, 
that  there  was  no  crime  among  the  Romans,  as  among  other 
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nations,  puniftied  with  exile  ;  but  exile  was  a  'fource  to  which 
people  flew  voluntarily,  in  order  to  avoid  chains,  ignominy, 
ftarving,  &c.  The  Athenians  frequently  fent  their  generals 
and  great  men  into  exile,  out  of  envy  of  their  merits,  or  diftruft 
of  their  too  great  authority.  See  Ostracism. 

EXISTENCE,  that  whereby  any  thing  has  an  aftual  ef- 
fence,  or  is  faid  to  be.  See  the  article  Metaphysics. 

EXIT,  properly  exprefles  the  departure  of  a  player  from  off 
the  ftage,  when  he  has  afted  his  part.  The  word  is  alfo  lifed 
in  a  figurative  fenfe,  to  exprefs  any  kind  of  departure,  even 
death. 

EXITERIA,  in  antiquity,  oblations  or  prayers  to  any  of  the 
gods  for  a  profperous  expedition  or  journey.  There  were  alfo 
feafts  under  this  denomination,  which  were  celebrated  by  the 
Greeks. with  facrifices  and  prayers,  when  their  generals  under¬ 
took  expeditions  againlt  any  enemy. 

EXOCOETUS,  or  the  Flying-Fish,  in  ichthyology,  a  ge¬ 
nus  belonging  to  the  order  of  alxlominales.  See  plate  16. 
The  head  is  fcaly,  and  it  has  no  teeth;  it  has  10  radii  in  the 
branchioftege  membrane  ;  the  body  is  whitifh,  and  the  belly  is 
angular  :  the  pe&oral  fins,  the  infiruments  of  flight,  are  very 
large.  When  purlued  by  any  other  fifli,  it  raifes  itfelf  from  the 
water  by  means  of  thefe  long  fins,  and  flies  in  the  air  to  a  confi- 
derable  diftance,  till  the  fins  dry,  and  then  it  falls  down  into  the 
water.  It  is  a  fifli  that  feems  to  lead  a  molt  mil'erable  life.  In 
its  own  element,  it  is  perpetually  harafl’ed  by  the  dorados  and 
other  fifli  of  prey.  If  it  endeavours  to  avoid  them  by  having 
recou rfe  to  the  air,  it  either  meets  its  fate  from  the  gulls  or  the 
albatrofs,  or  is  forced  down  again  into  the  mouth  of  the  inhabi¬ 
tants  of  the  water,  who,  below,  keep  pace  with  its  aerial  excur- 
fions.  This  fifli  is  caught  in  the  Mediterranean  and  fome  other 
feas.  It  is  moft  common  between  the  tropics,  and  there  its  ene¬ 
mies  are  more  particularly  numerous.  In  thefe  climates  the 
flying  fiflies  fpring  out  of  the  water  by  hundreds,  to  efcape  the 
rapacity  of  the  dolphins,  {harks,  &c.  When  in  the  air,  they  have 
many  formidable  enemies  to  encounter  with  in  that  element,  viz. 
the  pelican,  eagle,  diomeda,  &c.  and  frequently  throw  them- 
l'elves  on  board  the  fhips  to  efcape  their  purfuit.  Their  flefh  is 
faid  to  fupply  a  palatable  and  nourifhing  food. 

EXODIARY,  in  the  ancient  Roman  tragedy,  was  the  per- 
fon  who,  after  the  drama  or  play  was  ended,  fung  the  Exo- 
DIUM. 

EXODIUM,  in  the  ancient  Greek  drama,  one  of  the  four 
parts  or  divifions  of  tragedy,  being  fo  much  of  the  piece  as  in¬ 
cluded  the  cataftrophe  and  unravelling  of  the  plot,  and  anfwer- 
ing  nearly  to  our  fourth  and  fifth  a£ts. 

Exodium,  among  the  Romans,  confifted  of  certain  hu¬ 
morous  verfes  rehearfed  by  the  exodiary  at  the  end  of  the  Fabulre 
Atellanae. 

Exodium,  in  the  Septuagint,  fignifies  the  end  or  conclufion 
of  a  feaft.  Particularly  it  is  ufed  for  the  eighth  day  of  the  fealt 
of  tabernacles,  which,  it  is  faid,  had  a  l'pecial  view  to  the 
commemoration  of  the  exodus  or  departure  out  of  Egypt. 

EXODUS,  a  canonical  book  of  the  Old  Teftament ;  being 
the  fecond  of  the  pentateuch,  or  five  books  of  Mofes.  It  is  fo 
called  from  the  Greek  s|o^s c,  the  “  going  out,”  or  departure  of 
the  children  of  Ifrael  from  the  land  of  Egypt ;  the  hiftory  of 
which  is  delivered  in  this  book,  together  with  the  many  mira¬ 
cles  wrought  on  that  occafion. 

EXOMPHALOS,  in  furgery,  called  alfo  omphalocele,  and 
hernia  umbilicalis,  is  a  preternatural  tumour  of  the  abdomen,  at 
the  navel,  from  a  rupture  or  diftenfion  of  the  parts  which  inveft 
that  cavity. 

EXORCISM,  the  expelling  of  devils  from  perfons  poflefled, 
by  means  of  conjurations  and  prayers.  The  Jews  made  great 
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pretences  to  this  power.  Jofephus  tells  feveral  wonderful  tales 
of  the  great  fiiccefs  of  feveral  exorcifts.  One  Eleazer,  a  Jew, 
cured  many  daemoniacs,  he  fays,  by  means  of  a  root  let  in  a 
ring.  This  root,  with  the  ring,  was  held  under  the  patient’s 
nofe,  and  the  devil  was  forthwith  evacuated.  The  generality  of 
conjurors  of  this  clal’s  were  impoftors,  each  pretending. to  a  fe- 
cret  noftrum  or  charm  which  was  an  overmatch  for  the  devil. 
Our  Saviour  communicated  to  his  difciples  a  real  power  over 
daemons,  or  perhaps  over  the  difeafes  faid  to  be  occafioned  by 
daemons.  See  Djemoniac. 

Exorcifm  makes  a  confiderable  part  of  the  fuperftition  of  the 
church  oY  Rome,  the  rituals  of  which  forbid  the  exorcifing  any 
perfon  without  the  bifhop’s  leave.  The  ceremony  is  performed 
at  the  lower  end  of  the  church,  towards  the  door.  The  exorcifl: 
firft  figns  the  poflefled  perfon  with  the  fign  of  the  crofs,  makes 
him  kneel,  and  fprinkles  him  with  holy  water.  Then  follow 
the  litanies,  pfalms,.  and  prayer  ;  after  which  the  exorcifl  afks 
the  devil  his  name,  and  adjures  him  by  the  myfteries  of  the 
Chriftian  religion  not  to  afftidt  the  perfon  any  more  :  then, 
laying  his  right  hand  on  the  daemoniacs  head,  he  repeats  the 
form  of  exorcifm,  which  is  this  :  “  I  exoreife  thee,  unclean 
l'pirit,  in  the  name  of  Jefus"  Chrift :  tremble,  O  Satan!  thou 
enemy  of  the  faith,  thou  foe  of  mankind,  who  haft  brought 
death  into  the  world  ;  who  haft  deprived  men  of  life,  and  haft 
rebelled  againlt  juftice  ;  thou  leducer  of  mankind,  thou  root  of 
evil,  thou  fource  of  avarice,  dilcord,  and  envy.”  The  lloman- 
ifts  likewife  exoreife  houfes  and  other  places,  fuppofed  to  be 
haunted  by  unclean  l'pirits  ;  and  the  ceremony  is  much  the  fame 
with  that  of  perfons  poflefled. 

EXORCISTS,  in  church-hiftory,  an  order  of  men,  in  the  an¬ 
cient  church,  whofe  employment  it  was  to  exoreife  or  call  out 
devils.  See  the  preceding  article. 

EXORDIUM,  in  oratory,  is  the  preamble  or  beginning, 
lerving  to  prepare  the  audience  for  the  reft  of  the  difeourfe. 
Exordiums  are  of  two  kinds  ;  either  juft  and  formal,  or  vehe¬ 
ment  and  abrupt.  The  laft  are  moft  fuitable  on  occafions  of 
extraordinary  joy,  indignation,  or  the  like.  See  Oratory. 

EXOSTOSIS,  from  e|  out,  and  orw  a  bone,  in  anatomy,  an 
acute  eminence  or  excrefcence,  puftiing  preternatural  ly  above 
the  level  furface  of  the  bone. 

EXOTERIC  and  Esoteric,  are  terms  denoting  external  and 
internal,  and  applied  to  the  double  doitrine  of  the  ancient  phi- 
lofophers  :  the  one  was  public  or  exoteric ;  the  other  fecret,  or 
ejoteric.  This  firft  was  that  which  they  openly  profefl'ed  and 
taught  to  the  world ;  the  latter  was  confined  to  a  fimall  number 
of  cholen  difciples.  This  method  was  derived  originally  from 
the  Egyptians ;  who,  according  to  the  united  tettimony  of  He¬ 
rodotus,  Diodorus  Siculus,  Strabo,  Plutarch,  &c.  had  a  two¬ 
fold  philofophy,  one  lecret  and  lacred,  another  public  and  com¬ 
mon.  The  fame  pradtice  alfo  obtained  among  the  Perfian 
Magi,  the  Druids  of  the  Gauls,  and  the  Brachmans  of  India. 
The  Egyptian  priefts,  with  whom  it  originated,  fuftained  the 
character  of  judges  and  magiftrates,  and  probably  introduced 
this  diltindtion  with  a  view  to  the  public  welfare,  and  to  ferve 
the  purpofes  of  legiflation  and  government.  Clement  of 
Alexandria  informs  us,  that  they  communicated  their  myfteries 
principally  to  thofe  who  were  concerned  in  the  adminiftratiou 
of  the  Itate;  and  Plutarch  confirms  the  fame  declaration. 
However,  others  have  fuppofed  that  they  invented  the  fables  of 
their  gods  and  heroes,  and  the  other  external  ceremonies  of  their 
religion,  to  dilguife  and  conceal  natural  and  moral  truths  ;  but 
whatever  was  the  motive  of  their  practice,  it  was  certainly  ap¬ 
plied  to  political  purpofes. 

EXOTIC,  a  term  properly  fignifylng  foreign  or  extraneous, 
i.  e.  brought  from  a  remote  or  ftrange  country.  In  that  fenfe 
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we  fometimes  fay  exotic  or  barbarous  terms  or  words,  be.  The 
word  is  derived  from  the  Greek  s|«0£ v  e\tra,  “  without,  on 
the  outfide.”  The  term  exotic  is  chiefly  applied  to  plants  which 
are  natives  af  foreign  countries,  particularly  thofe  brought  from 
the  Eaft  and  Weft  Indies,  and  which  do  not  naturally  grow  in 
Europe.  The  generality  of  exotics,  or  exotic  plants,  do  not 
thrive  in  England  without  fome  peculiar  care  and  culture ;  they 
require  the  warmth  of  their  own  climates:  whence  the  ufe  of 
hot-beds,  glafs-frames,  green-houfes,  be.  See  Green-Hcz//? 
and  Stove. 

EXPANSION,  among  metaphyficians,  denotes  the  idea  we 
have  of  lafting  diftance,  all  whofe  parts  exift  together. 

Expansion,  is  the  dilating,  ftretching,  or  fpreading  out  of  a 
tody  ;  whether  from  any  external  caufe,  as  the  caufe  of  rarefac¬ 
tion,  or  from  an  internal  caufe,  as  elafticity.  Bodies  naturally 
expand  by  heat  beyond  their  dimenfions  when  cold  ;  and  hence 
it  happens  that  their  dimenfions  and  fpecific  gravities  are  dif¬ 
ferent  in  different  temperatures  and  feafons  of  the  year.  Air 
compreffed  or  condenfed,  as  foon  as  the  comprefling  or  con- 
denfing  force  is  removed,  expands  itfelf  by  its  elaftic  power  to  its 
former  dimenfions. 

In  fome  few  cafes  indeed  bodies  feem  to  expand  as  they  grow 
cold,  as  water  in  the  a£t  of  freezing  :  but  it  fee nrs  this  is  owing 
to  the  extrication  of  a  number  of  air  bubbles  from  the  fluid  at  a 
certain  time ;  and  is  not  at  all  a  regular  and  gradual  expanfion 
like  that  of  metals,  be.  by  means  of  heat.  Mr.  Boyle,  in  his 
Hiftoiy  of  Cold,  fays  that  ice  takes  up  one  12th  part  more 
fpace  than  water ;  but  by  Major  Williams’s  experiments  on  the 
force  of  freezing  water,  it  is  proved  to  occupy  but  about  the  17th 
or  18th  part  more  fpace.  See  Tranfac.  of  the  R.  Soc.  of 
Edinb.  vol.  2,  p.  28.  In  certain  metals  alfo,  an  expanfion 
takes  place  when  they  pafs  from  a  fluid  to  a  folid  ftate:  but 
this  is  not  to  be  accounted  any  proper  effeCt  of  cold,  but  of 
the  arrangement  of  the  parts  of  the  metal  in  a  certain  manner ; 
and  is  therefore  to  be  accounted  a  kind  of  cryftallization,  rather 
than  any  thing  elfe. 

The  expanfion  of  different  bodies  by  heat  is  very  various  ; 
and  many  experiments  upon  it  are  to  be  met  with  in  the  vo¬ 
lumes  of  the  Philof.  Tranf.  and  elfewhere.  In  the  48th  volume 
in  particular,  Mr.  Smeaton  has  given  a  table  of  the  expanfion  of 
many  different  fubftances,  as  determined  by  experiment,  from 
which  the  following  particulars  are  extracted.  Here  it  is  to 
be  noted,  that  the  quantities  of  expanfion  which  anfwer  to  180 
•degrees  of  Fahrenheit’s  thermometer,  are  exprefl'ed  in  ten-thou- 
fandth  parts  of  an  Englifli  inch,  each  lubftance  being  1  foot  or 
12  inches  in  length. 


White  glafs  barometer  tube 

- 

100 

Martial  regulus  of  antimony 

- 

130 

Bliftered  fteel  - 

- 

138 

Hard  fteel 

- 

*47 

Iron 

- 

151 

Bifmuth 

- 

16  7 

Copper  hammered 

- 

204 

Copper  8  parts,  mixed  with  1  of  tin 

- 

218 

Caft  brafs 

- 

22  5 

Brafs  16  parts,  with  tin  1 

- 

229 

Brafs  wire  -  -  - 

- 

232 

Speculum  metal 

232 

Spelter  folder,  viz.  brafs  2  parts,  zinlc  1 

- 

247 

Fine  pewter  -  -  - 

- 

274 

Grain  tin  -  - 

- 

298 

Soft  folder,  viz.  lead  2,  tin  1  - 

- 

301 

Zink  8  parts,  tin  1,  a  little  hammered 

- 

313 

Lead  -  -  - 

- 

3  44 

Zink  or  Spelter  -  .  - 

- 

353- 

Zink  hammered  a  an  inch  per  foot 

373 

By  other  experiments  too  it  has  been  found,  that,  for  each  de. 
gree  of  heat  of  the  thermometer,  mercury,  water,  and  air,  ex- 
pand  by  the  following  parts  of  their  own  bulk,  viz. 

Mercury  the  9600th') 

Water  the  6666 th  >  part  of  its  bulk. 

Air  the  43  5th  J 

From  the  foregoing  table  it  appears,  that  there  is  no  general 
rule  for  the  degree  of  expanfion  to  which  bodies  are  fubjeCt  by 
the  fame  degree  of  heat,  either  from  their  fpecific  gravity  or 
otherwile.  Zink,  which  is  much  lighter  than  lead,  expands 
moFe  with  heat  j-while  glafs,  which  is  lighter  than  either,  ex¬ 
pands  much  lefs ;  and  copper,  which  is  heavier  than  a  mixture 
of  brafs  and  tin,  expands  lefs. 

It  feems  too  that  metals  obferve  a  proportion  of  expanfion  in 
a  fluid  ftate,  quite  different  from  what  they  do  in  a  folid  one  : 
for  regulus  of  antimony  feemed  to  (brink  in  fixing,  after  being 
melted,  confiderably  more  than  zink. 

But  of  all  known  fubftances,  thofe  of  the  aerial  kind  expand 
moft  by  an  equal  degree  of  heat;  and  in  general  the  greater 
quantity  of  latent  heat  that  any  fubftance  contains,  the  more 
eafily  is  it  expanded  ;  though  even  here  no  general  rule  can  be 
formed.  It  is  indeed  certain  that  the  denied;  fluids,  fuch  as 
mercury,  oil  of  vitriol,  be.  are  lefs  expanfible  than  water,  fpirit 
of  wine,  or  ether;  which  laft  is  fo  eafily  expanded,  that  were 
it  not  for  the  preffure  of  the  atmofphere,  it  would  be  in  a  conti¬ 
nual  ftate  of  vapour,  And  indeed  this  is  the  cafe,  in  fome  m ear- 
fure,  with  perhaps  all  fluids  ;  as  it  has  been  found,  by  experi¬ 
ments  with  the  belt  air-pumps,  that  water,  and  other  fluids,  af- 
cend  in  vapours  the  more  as  the  exhauftion  is  the  more  per¬ 
fect  ;  from  which  it  would  feem  that  water  would  wholly  rife 
in  vapour  in  any  temperature,  if  the  preffure  of  the  atmofphere 
was  entirely  taken  off. 

After  bodies  are  reduced  to  a  vaporous  ftate,  their  expanfion 
feems  to  go  on  without  any  limitation,  in  proportion  to  the 
degree  of  heat  applied  ;  though  it  may  be  impoflible  to  fay 
what  would  be  the  ultimate  effeCts  of  that  principle  upon  them 
in  this  way.  The  force  with  which  thefe  vapours  expand  on 
the  application  of  high  degrees,  is  very  great ;  nor  does  it  ap¬ 
pear  that  any  obftacle  whatever  is  infuperable  by  them. 

On  this  principle  depend  the  (team  engines,  fo  much  ufed  in  va¬ 
rious  mechanical  operations;  likewife  fome  hydraulic  machines;, 
and  the  inftruments  called  manometers,  which  (hew  the  varia¬ 
tion  of  gravity  in  the  external  atmofphere,  by  the  expanfion  or 
condenfation  of  a  fmall  quantity  of  air  confined  in  a  proper  vef- 
fel.  On  this  principle  alfo,  perpetual  movements  might  be 
conftruCted  fimilar  to  thofe  invented  by  Mr.  Coxe,  on  the  prin¬ 
ciple  of  the  barometer.  And  a  variety  of  other  curious  ma¬ 
chines  maybe  conftruCted  on  the  principle  of  aerial  expanfion  ; 
an  account  of  fome  of  which  is  given  under  Hydrostatics 
and  Pneumatics. 

On  the  principle  of  the  expanfion  of  fluids  are  conftruCted 
thermometers.  And  for  the  effeCts  of  the  different  expanfions^ 
of  metals  in  correcting  the  errors  of  machines  for  meal’uring 
time,  fee  the  article  Pendulum. 

The  expanfion  of  folid  bodies  is  meafti’recl  by  an  inftrument 
called  the  PYROMETER  and  the  force  with  which  they  ex¬ 
pand  is  ftill  greater  than  that  of  aerial  vapours  ;  the  flame  of  a 
farthing  candle  produces  an  expanfion  in  a  bar  of  iron  capable 
of  counteracting  a  weight  of  500  pounds.  The  quantity  of  ex¬ 
panfion  hov/ever  is  fo  lmall,  that  it  has  never  been  applied  to 
the  movement  of  any  mechanical  engine. 

EXPECTANCY,  estates  in,  are  of  two  forts;  one  created 
by  aft  of  the  parties,  called  a  remainder  ;  the  other,  by  aCt  of 
law,  called  a  reverfion. 

EXPECTATION,  in  the  doCtrine  of  chances,  is  applied  to 
any  contingent  event,  upon  the  happening  of  which.  Ibme  bene- 
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lit,  &c.  it  expei^ed.  This  is  capable  of  being  reduced  to  the  rules 
of  computation  :  for  a  fum  of  money  in  expedition  when  a  par- 
ticular  event  happens,  has  a  determinate  value  before  that 
event  happens.  Thus,  if  a  perfon  is  to  receive  any  lum,  as  iol, 
when  an  event  takes  place,  which  has  an  equal  chance  or  proba¬ 
bility  of  happening  and  failing,  the  value  of  the  expectation  is 
half  that  fum,  or  5I. :  but  if  there  are  3  chances  for  failing,  and 
only  x  for  its  happening,  or  one  chance  only  in  its  favour  out  qf 
all  the  4  chances  ;  then  the  probability  of  its  happening  is  only 
I  out  of  4,  or  and  the  value  of  the  expectation  is  but  \  of 
Sol.  which  is  only  2I.  10s.  or  half  the  former  fum.  And  in  all 
cafes,  the  value  of  the  expectation  of  any  fum  is  found  by  mul¬ 
tiplying  that  fum  by  the  fraction  exprefling  the  probability  of 
obtaining  it.  So  the  value  of  the  expectation  on  iool.  when 
there  are  3  chances  out  of  5  for  obtaining  it,  or  when  the  proba¬ 
bility  of  obtaining  it  is  is  |  of  iool.  which  is  60I.  And  if 
s  be  any  fum  expeCted  on  the  happening  of  an  event,  b  the 
chances  for  that  event  happening,  and  f  the  chances  for  its  fail¬ 
ing  ;  then,  there  being  b  chances  out  of  f  +  b  for  its  happen¬ 
ing,  the  probability  will  be  — ,  and  the  value  of  the  expec¬ 


tation  is 


x  s. 
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See  Simpfon's  or  De  Moivre’s  DoCtrine 
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of  Chances. 

Expectation  of  Life,  in  the  DoCtrine  of  Life  Annui¬ 
ties,  is  the  lhare,  or  number  of  years  of  life,  which  a  per- 
ton  of  a  given  age  may,  upon  an  equality  of  chance,  expeCt  to 
enjoy. 

By  the  expectation  or  (hare  of  life,  fays  Mr.  Simpfon  (SeleCt 
Exercifes,  p.  273),  is  not  here  to  be  underftood  that  particular 
period  which  a  perfon  hath  an  equal  chance  of furviving;  this 
laft  being-  a  different,  and  more  fimple  confideration.  The  ex¬ 
pectation  of  a  life,  to  put  it  in  the  molt  familiar  light,  may  be 
taken  as  the  number  of  years  at  which  the  purchafe  of  an  annui¬ 
ty,  granted  upon  it,  without  difcount  of  money,  ought  to  be  va¬ 
lued.  Which  number  of  years  will  differ  more  or  lels  from  the 
period  abovementioned,  according  to  the  different  degrees  of  mor¬ 
tality  to  which  the  feveral  ftages  of  life  are  incident.  Thus  it  is 
much  more  than  an  equal  chance,  according  to  the  table  of  the 
probability  of  the  duration  of  life  (p.  25411!  fupra),  that  an  in¬ 
fant,  juftcome  into  the  world,  arrives  not  to  the  age  of  10  years  ; 
yet  the  expedition  or  (hare  of  life  due  to  it,  upon  an  average, 
is  near  20  years.  The  reafon  of  which  wide  difference,  is  the 
great  excefs  of  the  probability  of  mortality  in  the  firft  tender 
years  of  life,  above  that  refpedtirtg  the  more  mature  and  ffronger 
ages.  Indeed  it  the  numbers  that  die  at  every  age  were  to  be 
the  fame,  the  two  quantities  above  Ipecified  would  alfo  be 
equal ;  but  when  the  laid  numbers  become  continually  lefs  and 
lefs,  the  expeClation  mull  of  confequence  be  the  greater  of  the 
two. 

Mr.  Simpfon  has  given  a  table  and  rule  for  finding  this  ex¬ 
pectation,  pages  255  and  273  as  above.  Thus: 

A  Table  of  the  Expectations  of  Life  hi  London. 


Expectation 

29'5 

28-9 

28-3 

277 

27-2 

26-6 

26-1 

256 

25-1 


Age 

Expedition 

I  Age 

l  Expedition 

I  Age 

Expedition 

28 

24’6 

i  46 

*7*4 

64 

108 

29 

24-1 

47 

17-0 

65 

xo-5 

3° 

23 -6 

48 

167 

66 

JOT 

3i 

23-1 

49 

1 6-3 

67 

98 

3  2 

227 

5° 

160 

68 

94 

33 

22'3 

1 56 

69 

91 

3  4 

21‘9 

53 

152 

70 

8-8 

33 

21-$ 

53 

14-9 

7l 

84 

36 

21'  l 

54 

>4  5 

72 

8x 

37 

207 

55 

x  4-2 

73 

78 

33 

so -3 

56 

138 

74 

75 

39 

'99 

57 

i3’4 

7.5 

r* 

40 

'  19  6 

58 

1 31 

76 

6  8 

41 

192 

59 

127 

77 

6-4 

43 

i8-8 

60 

124 

78 

60 

43 

185 

61 

I2'0 

79 

5’5 

44 

18  1 

62 

116 

80 

5° 

45 

178 

63 

J  I  '2 

Age 

Expedition 

Age 

Expedition 

Age 

1 

27-0 

10 

34'8 

J9 

2 

3  2-o 

11 

34‘3 

20 

3 

34’° 

12 

337 

21 

4 

35'6 

13 

33' 1 

22 

5 

36-0 

14 

33’5 

3  3 

6 

360 

L5 

31'9 

24 

7 

35 '8 

16 

3r3 

2-5 

8 

35' 6 

' 7 

30-7 

26 

9 

"  3S2 

18 

50-1 

27 

For  example,  if  it  be  required  to  find  the  expectation  or  (hare 
of  life,  due  to  a  perfon  of  30  years  old.  Oppofite  the  gives 
age  in  the  firft  column  of  the  table,  Hands  23-6  in  the  fecond 
column,  for  the  years  in  the  expectation  fought. 

See  De  Moivre’s  DoCtrine  of  Chances  applied  to  the  Valua¬ 
tion  of  Annuities,  p.  288  ;  or  Dr.  Price’s  Obfervations  on  Re- 
verfionary  Payments,  p.  168,  364,  3  74,  Ac. ;  or  Philof.  Tranfi. 
vol.  59,  p.  89. 

EXPECTORANTS,  in  pharmacy,  medicines  which  pro¬ 
mote  e.-petloraUon.  Such  are  the  Itimulating  gums  and  refins, 
fquills,  &c.  - 

EXPECTORATION,  the  aCt  of  evacuating  or  bringing  up 
phlegm  or  other  matters  out  of  the  trachea,  lungs.  Sec.  by 
coughing,  hauking,  fpitting,  &c. 

P^XPEDITATION,  in  the  foreft-laws,  fignifies  a  cutting 
out  the  balls  of  a  dog’s  fore-feet  for  the  prelervation  of  tha 
king’s  game.  Every  one  that  keeps  any  great  dog  not  expedi- 
tated  forfeits  three  (hillings  and  fourpence  to  the  king.  In  maf- 
tiffs,  not  the  ball  of  the  feet,  but  the  three  claws,  are  to  be  cut 
to  the  fkin..  Inftit.  part  iv.  p.  308.  This  expeditation  was  to 
be  performed  once  in  every  three  years,  and  was  done  to  every 
man’s  dog  who  lived  near  the  foreft,  and  even  the  dogs  of  the 
foreffers  themfelves. 

EXPEDITION,  the  march  of  an  army  to  fome  diftant 
place,  with  a  view  of  hoftilities.  Such  were  the  expeditions  of 
Cyrus  againft  Xerxes,  and  of  Bacchus  and  Alexander  into  the 
Indies.  Expeditions  for  the  recovery  of  the  Holy  Land  were 
called  CROISADES. 

EXPERIENCE,  a  kind  of  knowledge  acquired  by  long  ufe 
without  any  teacher.  It  cenfifts  in  the  ideas  of  things  we  have 
feen  or  read,  which  the  judgment  has  reftedted  on,  to  form  for 
itfelf  a  rule  or  method.  Authors  make  three  kinds  of  expe¬ 
rience  :  the  firft  is  the  fimple  ufes  of  the  external  fenfes, 
whereby  we  perceive  the  phenomena  of  natural  things  without 
any  diredt  attention  thereto,  or  making  any  application  thereof. 
The  fecond  is,  when  we  premeditatedly  and  defignedly  make 
trials  of  various  things,  or  oblerve  thofe  done  by  others,  attend¬ 
ing  clofely  to  all  effedts  and  circumftances*  The  third  is-  that 
preceded  by  a  foreknowledge,  or  at  leaft  an  apprehenfion  of  the. 
event,  and  determines  whether  the  apprehenfion  were  true  or 
falfe ;  which  two  latter  kinds,  efpecially  the  third,  are  of  great 
fervice  in  philofophy. 

EXPERIMENT,  in  philofophy,  is  the  trial  of  the  refultor 
effedt  of  the  applications  and  motions  of  certain  natural  bodies, 
in  order  to  difeover  fomething  of  their  motions  and  relations,, 
whereby  to  certain  fome  of  their  phenomena  or  caufes. 
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IS  that  which  proceeds  on  experiments,  or  which  deduces  the 
laws  of  nature  and  the  properties  and  powers  of  bodies,  and 
their  actions  upon  each  other,  from  fen  Able  experiments  and  ob¬ 
servations. 

Experiments  are  of  the  utmoft  importance  in  philofophy ; 
and  the  great  advantages  the  modern  phyfics  have  over  the  an¬ 
cient,  is  chiefly  owing  to  this,  viz,  that  we  abound  much  more 
in  experiments,  and  that  we  make  more  ufe  of  the  experiments 
’swe'have.  The  method  of  the  ancients,  was  chiefly  to  begin  with 
'the  caufes  of  things,  and  thence  argue  to  the  phenomena  and 
-.effects  ;  on  the  contrary,  that  of  the  moderns  proceeds  from  ex¬ 
periments  and  obfervations,  from  whence  the  properties  and 
laws  of  natural  things  are  deduced,  and  general  theories  are 
-formed. 

Several  of  the  ancients  indeed  thought  as  highly  of  experi- 
anentsas  the  moderns,  and  p'radiifed  them  alfo.  Plato  omits  no 
occafion  of  fpeaking  of  the  advantages  of  them  ;  and  Ariftotle’s 
hiftory  of  animals  bears  ample  teftimony  for  him.  Democritus’s 
great  employment  was  to  make  experiments  ;  and  even  Epicurus 
diimlelf  owes  part  of  his  fame  to  the  fame  caufe. 

Among  the  moderns,  the  making  of  experiments  was  chiefly 
begun  by  Friar  Bacon,  in  the  13th  century,  who  it  feems  fpent 
a  great  deal  of  money  and  labour  in  this  way.  After  him,  the 
lord  chancellor  Bacon  is  looked  upon  as  the  founder  of  the  pre¬ 
sent  mode  of  philofophifing  by  experiments.  And  his  method 
has  been  profecuted  with  laudable  emulation  by  the  Academy 
del  Cimento,  the  Royal  Society,  the  Royal  Academy  at  Paris ; 
by  Mr.  Boyle,  and,  above  all,  by  Sir  Ifaac  Newton,  as  well  as 
by  many  other  illuftrious  philofophers. 

Indeed,  experiments,  within  the  laft  century,  are  come  fo 
much  into  vogue,  that  nothing  will  pafs  in  philofophy,  but  what 
is  either  founded  on  experiments,  or  confirmed  by  them  ;  fo 
that  the  new  philofophy  is  almofl  wholly  experimental. 

Yet  there  are  fome,  even  among  the  learned,  who  fpeak 
of  experiments  in  a  different  manner,  or  perhaps  rather  of 
the  abufe  of  them,  and  in  derifion  of  the  pretenders  to  this 
practice.  Thus,  though  Dr.  Keil  allows  that  philofophy  has 
received  very  confiderable  advantages  from  the  makers  of  expe¬ 
riments  ;  yet  he  complains  of  their  difingenuity,  in  too  often 
wrefting  and  diftorting  their  experiments  and  obfervations  to 
favour  fome  darling  theories  they  had  efpoufed.  Nay  more, 
M.  Hartfoeker,  in  his  Recueil  de  plufieurs  Pieces  de  Phyfique, 
undertakes  to  fhew,  that  luch  as  employ  themfelves  in  the 
making  of  experiments,  are  not  properly  philofophers,  but  as 
it  were  the  labourers  or  operators  of  philofophers,  who  work  un¬ 
der  them,  and  for  them,  furnifhing  them  with  materials  to 
build  their  fyftems  and  hypothefes  upon.  And  the  learned  M. 
Dacier,  in  the  beginning  of  his  difcourle  on  Plato,  at  the  head 
of  his  tranflation  of  the  works  of  that  philofopher,  deals  ftill 
more  feverely  with  the  makers  of  experiments.  He  breaks  out 
with  a  kind  of  indignation  at  a  tribe  of  idly  curious  people, 
whofe  foie  employment  confifts  in  making  experiments  on  the 
gravity  of  the  air,  the  equilibrium  of  fluids,  the  loadftone,  &:c. 
.and  yet  arrogate  to  themfelves  the  noble  title  of  philofophers. 
But  his  honeft  indignation  would  have  exceeded  all  bounds,  had 
he  lived  to  fee  the  contemptible  fall  of  one  of  the  principal  fo- 
cieties  above  mentioned. 

“  The  obje£t  of  experimental  philofophy,”  fays  Dr.  Prieft- 
ley,  “  is  the  knowledge  of  nature  in  general,  or,  more  ftridtly, 
that  of  the  properties  of  natural  fubftances,  and  of  the  changes 
of  thofe  properties  in  different  circumftances.  This  knowledge 
can  only  be  obtained  by  experiment,  or  obfervation  ;  as  that 
day  is  capable  of  becoming  hard  by  means  of  fire,  and  thereby 


being  made  into  bricks,  and  that  by  the  fame  means  limeftone 
can  be  converted  into  quick-lime,  and,  by  the  addition  of  water 
and  fand,  make  mortar.  It  is  by  obfervation  alfo  that  we  dis¬ 
cover  that  (tones  and  other  heavy  bodies  fall  to  the  ground,  and 
that  a  magnet  will  attradt  iron.  In  other  words,  experimental 
philofophy  is  an  inveftigation  of  the  wifdom  of  God  in  the  works 
and  the  laws  of  nature,  fo  that  it  is  one  of  the  greateft  objedts 
to  the  mind  of  man,  and  opens  a  field  of  inquiry  which  has  no 
bounds  ;  every  advance  we  make  l’uggefting  new  doubts  and 
fubjedts  of  farther  inquiry. 

“  The  uniformity  we  difcover  in  the  properties  of  natural 
fubftances  enables  us  to  lay  down  general  rules,  or  principles, 
which,  being  invariable,  we  call  the  laws  of  nature  ;  and  by  our 
knowledge  of  thefe  laws  we  are  able  to  predidt,  and  at  our  own 
pleafure  to  produce,  particular  refults  ;  and  this  is  the  fource  of 
all  the  powers  of  man.  It  is  the  diredtion  we  acquire  of  the 
powers  of  nature  ■,  fo  that,  as  lord  Bacon  obferved,  knowledge 
is  power. 

“  All  arts  and  manufadtures  are  derived  from  fcience.  Thus 
the  dodtrine  of  mechanics  is  an  application  of  the  law  of  gravi¬ 
tation.  Every  thing  we  are  capable  of  doing  by  means  of  the 
(team-engine  is  derived  from  our  knowledge  of  the  properties 
of  water  in  fleam  ;  and  all  the  great  eftedts  of  gunpowder  we 
owe  to  our  knowledge  of  the  compofition,  and  chemical  proper¬ 
ties,  of  that  fubftance. 

“  Every  new  appearance  in  nature  is  preceded  by  fome  new 
circumftance ;  and  to  this,  or  rather  to  lomething  always  at¬ 
tending  it,  we  fay  that  the  appearance  is  owing.  This  circum¬ 
ftance  we  therefore  call  the  caufe,  and  the  new  appearance  the 
eftedt  of  that  caufe.  Thus  we  fay  that  the  union  of  phlogifton 
to  a  particular  kind  of  earth  is  the  caufe  of  its  becoming  a  me¬ 
tal. 

“  It  is  one  of  the  principal  rules  of  philofophizing  to  admit 
no  more  caufes  than  are  neceflary  to  account  for  the  effedts. 
Thus,  if  the  power  of  gravity,  by  which  heavy  bodies  fall  to  the 
earth,  be  fufficient  to  retain  the  planets  in  their  orbits,  we  are 
authorized  to  rejedt  the  Cartefian  vortices.  In  other  words,  we 
muft  make  no  more  general  propofitiuns  than  are  neceflary  to 
comprehend  all  the  particulars  contained  in  them.  Thus,  after 
having  obferved  that  iron  confifts  of  a  particular  kind  of  earth 
united  to  phlogifton,  and  that  it  is  foluble  in  acids  ;  and  that  the 
fame  is  true  of  all  other  metallic  fubftances,  we  fay,  univerfally, 
that  all  metals  confift  of  a  peculiar  earth  and  phlogifton,  and 
that  they  are  all  foluble  in  fome  acid. 

“  Of  the  circumftances  which  occafion  a  change  in  the  pro¬ 
perties  of  bodies,  fome  are  the  addition  of  what  are  properly 
called  fubftances,  or  things  that  are  the  objedfs  of  our  fenfes, 
being  vifible,  tangible,  or  having  weight,  &c.  Thus  the  addi¬ 
tion  of  an  acid  changes  an  alkali  into  a  neutral  fait.  But  other 
changes  are  occafioned  either  by  a  change  of  texture  in  the  fub¬ 
ftance  itfelf,  or  the  addition  of  fomethirfg  that  is  not  the  ob- 
jedt  of  any  of  our  fenfes.  Thus,  a  piece  of  fteel  becomes  a 
magnet  by  the  touch  of  another  magnet,  and  adropofglafs  ac¬ 
quires  the  property  of  flying  afunder  by  a  fmall  fradture,  in  con- 
fequence  of  falling  when  red  hot  into  cold  water.  Such  alfo,  in 
the  opinion  of  fome,  is  the  difference  between  hot  and  cold  fub¬ 
ftances. 

“  Till  the  nature  of  the  caufe  be  afcertained,  it  is  convenient 
to  make  ufe  of  the  term  principle,  as  including  both  of  the 
above-mentioned  caufes  of  the  change  of  properties  in  bodies. 
Thus,  whatever  be  the  real  caufe  of  grayity,  or  of  inflamma¬ 
bility,  we  may  fpeak  of  the  principle  of  gravity,  or  of  inflam¬ 
mability^  whether,  with  Newton,  we  fuppofe  gravity  to  be 
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occasioned  by  a  fluid  pervading  the  whole  univcrfe,  which  he 
termed  aether,  and  whether  inflammability  be  caul'ed  by  the 
prefence  of  a  real  fubftancc  called  phlogifton,  or  not.  In  this 
manner  we  uie  the  letters  x  and  y  to  denote  unknown  quanti¬ 
ties  in  algebra.  < 

“  When  changes  are  made  in  fubftances  by  the  addition  of 
other  fubftances,  they  make  what  is  called  a  chemical  union  ; 
and  in  this  cafe  the  properties  of  the  compound  cannot  with 
any  certainty  be  deduced  from  thofe  of  the  component  parts, 
but  mult  be  afeertained  by  frelh  experiments.  Thus,  from  the 
fpecific  gravities,  or  the  degrees  of  fufibility,  of  two  metals, 
thofe  of  the  compound  cannot  be  predifted.  Neither  water  nor 
acid  of  vitriol  will  Separately  dilfolve  iron,  fo  as  to  produce  in¬ 
flammable  air,  but  both  together  will  do  it.  However,  the 
properties  of  fimilar  compounds  are  limilar  to  one  another. 
Thus,  all  metals  difl[blved  in  acids  are  precipitated  by  mild  al¬ 
kalis.  This  chemical  union  of  two  fubftances  we  aferibe  to  a 
certain  derive  attraction,  or  affinity  that  fubfifts  between  them, 
in  confequence  of  which  they  unite  with  one  another  whenever 
a  proper  opportunity  offers,  in  preference  to  thofe  lubftances  to 
which  they  were  before  united.  Thus  the  vitriolic  acid,  having 
a  ftronger  affinity  with  the  vegetable  alkali  which  is  the  bafisof 
nitre,  will  unite  with  that  alkali,  and  with  it  form  another 
compound,  called  vitriolated  tartar,  while  the  acid  of  nitre, 
being  detached  from  its  bale,  is  collected  feparately. 

“When  two  fubftances  compofe  one  liquid,  and  a  third, 
which  has  a  ftronger  affinity  with  either  of  the  two  parts  than 
they  have  with  each  other,  is  added  to  them,  it  will  unite  with 
that  part,  and  take  its  place  in  the  folution,  while  the  other 
will  in  many  cafes  be  precipitated,  and  may  be  collefted.  Thus 
the  earth  of  alum  is  precipitated  from  a  folution  of  alum,  by 
fait  of  tartar.  This  is  the  cafe  of  fimple  affinity. 

“  When  both  the  lubftances  are  compounds,  the  component 
parts  of  which  have  a  weaker  affinity  with  each  other  than  they 
have  with  thofe  of  the  other  compound,  two  new  combi¬ 
nations  are  formed,  and  this  is  called  a  cafe  of  double  affinity. 
Thus,  when  phlogifticated  alkali  is  poured  into  a  folution  of 
green  vitriol,  the  acid  of  the  vitriol  unites  with  the  alkali, 
while  the  phlogifton  joining  the  calx  of  iron  makes  Pruffian 
blue.  See  the  article  Elective  Attraction. 

“  All  nature  lying  open  to  our  inveftigation,  we  muff;  con- 
flder  the  different  parts  in  fome  order.  But  it  is  not  very  ma¬ 
terial  which  we  adopt,  becaule,  begin  where  we  will,  the  pro¬ 
perties  of  the  fubftances  we  firft  treat  of,  will  be  connected  with 
thole  which  mult  be  particularly  conftdered  afterwards,  the 
changes  in  one  fubftance  being  occafioned  by  its  union  with 
another.  It  will  be  impoffible,  for  example,  to  explain  the 
properties  of  metals  without  confidering  the  acids,  becaufe  by 
their  union  with  acids  very  important  changes  are  made  in  their 
properties. 

“  There  have  been  three  principal  methods  of  arranging  na¬ 
tural  fubftances.  One  is  according  to  the  three  kingdoms,  as  they 
are  called,  intowhich  they  have  beendiftributed,  viz.  the  mine¬ 
ral,  the  vegetable,  and  the  animal.  Another  is  according  to  the 
elements  which  enter  into  their  compofition,  and  a  third  ac¬ 
cording  to  the  form  in  which  they  are  ulually  found,  viz.  aerial, 
fluid  or  folid.  Upon  the  whole  this  laft  appears  to  be  the  moft 
convenient,  efpecially  as  it  is  eafy  to  intermix  general  obferva- 
tions  concerning  the  other  divifions  when  they  are  particularly 
wanted.  The  following  appear  to  be  the  elements  which  com¬ 
pofe  all  natural  fubftances,  viz.  dephlogifticated  air,  or  the 
acidifying  principle  ;  phlogifton,  or  the  alkaline  principle ;  the 
different  earths,  and  the  principles  of  heat,  light,  and  electri¬ 
city.  Befides  thefe,  there  are  the  following  principles  which 
have  not  been  proved  to  be  fubftances,  viz.  attraction,  repul- 
fion,  and  magnetifm.  By  the  help  of  thcl'e  principles  wc  are 
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able,  according  to  the  prefent  ftate  of  natural  knowledge,  to 
explain  all  the  appearances  that  have  yet  occurred  to  us  " 

§  x.  All  the  material  fubftances  of  which  the  univerfe  is  com- 
pofed  are  called  natural  bodies.  What  we  perceive  uniform  and 
invariable  in  thefe  fubftances  we  call  their  properties.  Sorne  of 
thefe  are  general  and  common  to  all  matter,  as  extenfion  ;  others 
are  proper  to  particular  fubftances,  for  inftance  fluidity  :  while 
fotne  appear  to  be  compounded  of  the  general  and  particular 
properties,  and  thus  belong  to  a  ftill  fmaller  number ;  as  the  pro¬ 
perties  of  air,  which  are  derived  from  the  general  property  of 
extenfion  combined  with  thofe  of  fluidity,  elafticity,  &c. 

§  2.  In  taking  a  particular  review  of  the  properties  of  bodies, 
we  naturally  begin  with  that  of  extenfion.  This  manifefts  itfelf 
by  the  three  dimenfions  of  length,  breadth,  and  thicknefs. 
Hence  proceeds  the  diviftbility  of  matter ;  which  the  prefent 
fyftem  fuppofes  to  reach  even  to  infinity  :  but  though  this  pro- 
poll  tion  be  fupported  by  mathematical  demonftrations,  it  is 
impoffible  we  can  either  have  any  diltinCt  idea  of  it,  or  of  the 
oppofite  doftrine,  which  teaches  that  matter  is  compofed  of  ex- 
ceffively  minute  particles  called  atoms,  which  cannot  be  divided 
into  fmaller  ones.  The  fubtilty  indeed  to  which  folid  bodies 
may  be  reduced  by  mechanical  means  is  very  furprifing;  and  in 
fome  cafes  is  fo  great,  that  we  might  be  tempted  to  fuppofe  that 
a  farther  divifion  is  impoffible.  Thus,  in  grinding  a  fpeculum, 
the  inequalities  of  its  furface  are  fo  effectually  worn  off,  that 
the  whole  becomes  in  a  certain  degree  invifible,  ffiowing  not 
itfelf  by  the  light  which  falls  upon  it,  but  the  image  of  other 
bodies ;  but  the  fmaileft  fcratch  which  difturbs  the  equality  of 
the  furface  is  at  once  diftinCtly  vifible. 

§3.  From  the  arrangement  of  thefe  ultimate  particles  of 
matter,  whatever  we  fuppofe  them  to  be,  arife  the  various 
figures  of  bodies  :  and  hence  figure  is  a  property  of  all  bodies  no 
lefs  univerlal  than  extenfion,  unlefs  we  choofe  to  fpeak  of  the 
ultimate  particles  of  matter,  which,  as  they  are  luppofed  to  be 
deftitute  of  parts,  mult  confequently  be  equally  deftitute  of  fi¬ 
gure  ;  and  the  fame  confequence  will  follow  whether  we  adopt 
this  luppofition  or  the  other.  The  figures  of  bodies  are  fo  ex¬ 
tremely  various  and  diffimilar,  that  it  is  impoffible  to  find  any 
two  perfe£tly  alike.  It  is  indeed  the  next  thing  to  impoffible  to 
find  two  in  which  the  diffimilarity  may  not  be  perceived  by  the 
naked  eye;  but  if  it  ffiouldfeem  otherwife,  the  microfcope  will 
quickly  difeover  the  imbecility  of  our  fenfes  in  this  refpeCt.  So¬ 
lidity  is  another  property  eflential  to  all  matter.  By  this  we 
mean  that  property  which  one  quantity  of  matter  has  of  exclud¬ 
ing  any  other  from  the  ipace  which  itfelf  occupies  at  that  time. 
Hence  arifes  what  we  call  reffance,  which  is  always  an  indica¬ 
tion  of  folidity ;  and  no  lefs  fo  in  thofe  bodies  which  we  call 
fluid  than  in  thofe  which  are  the  moft  folid.  This  may  at  firft 
feem  to  be  a  contradiction  ;  but  fluids  yield  only  when  they  can 
get  away  from  the  preflure ;  in  all  other  cafes  they  refill  as  vio¬ 
lently  as  the  moft  lolid  bodies.  Thus  water  confined  in  a  tube 
will  as  effectually  refill  the  impreffion  of  a  pifton  thruft  down 
upon  it  as  though  it  were  the  moft  folid  lubltance.  Air  indeed 
will  yield  for  a  certain  time  ;  but  this,  as  appears  from  feveral 
experiments,  is  entirely  owing  to  a  more  lubtile  fluid,  viz.  that 
of  elementary  fire  being  prefled  out  from  among  its  particles.  As 
long  as  this  fluid  can  be  forced  out,  either  from  among  the  par¬ 
ticles  of  air,  water,  or  any  other  more  grofs  fluid  fubftance,  the 
latter  will  be  found  compreflible,  as  a  heap  of  wet  fajrtd  would 
be  by  fqueezing  the  water  out  from  it :  but  when  we  come  to 
the  molt  fubtile  of  all  elements,  fuch  as  we  fuppofe  that  of 
fire  to  be,  there  cannot  be  any  potfibility  ofcomprelfing  it,  even 
though  we  had  a  veflel  fo  dole  as  to  prevent  it  from  eicaping 
through  its  fides ;  becaufe  its  parts  are  already  as  near  ' each 
other  as  they  can  be. 

§  4.  The  diftance  of  the  parts  of  bodies  from  each  other  is 
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what  we  call  their  porofty,  and  was  formerly  fuppofed  to  be 
owing  to  a  vacuum  interfperfed  between  them;  but  now  it  is 
generally  allowed  that  the  pores  of  folid  bodies  as  well  as  of  fluids 
are  filled  with  an  extremely  fubtile  matter  which  pervades  all 
nature.  The  porofity  of  bodies  with  regard  to  one  another  may 
be  thus  explained.  Wood,  or  a  fponge,  is  porous  with  regard 
to  water  ;  but  water  itfelf  is  porous  with  regard  to  air,  which  it 
abforhs  in  confiderable  quantity.  Both  air  and  water  are  porous 
with  regard  to  the  element  of  fire,  which  produces  very  confi- 
derable  changes  upon  them,  according  to  the  quantity  of  it 
they  contain,  or  the  manner  it  adds  in  their  pores.  This  element 
itfelf,  however,  is  not  porous  with  regard  to  any  other  fubftance. 
Its  pores,  therefore,  if  it  has  any,  mult  be  abfolute  vacuities  de- 
ftitute  of  any  matter  whatever.  Vacuities  of  this  kind  indeed 
are  fuppofed  to  be  absolutely  necefl'ary  to  motion  :  for  though 
we  may  fay,  matter  being  divifible  almo  Rad  infinitum,  that  a  bo¬ 
dy  or  fubftance  more  folid  may  move  in  another  fubftance  that 
is  more  fubtile,  and  that  will  give  way  to  its  motion,  we  muft 
neverthelefs  have  recourfe  to  a  laft  refort,  and  admit  of  an  ulti¬ 
mate  vacuum,  which  will  give  room  fufficient  to  the  leaft  cor- 
pufcle,  that  its  part  A  may  take  the  place  of  its  part  B  without 
the  leaft  refiftance  :  betides,  it  is  not  to  be  imagined,  that  na¬ 
ture,  in  fadt,  admits  of  that  infinite  divifibility  which  our  ima¬ 
gination  can  conceive,  and  that  every  thing  which  is  pofiible  in 
idea,  is  at  all  times  pradticable.  All  that  exifts  is  pofiible,  but 
all  that  is  pofiible,  does  not  however  exift.  By  denfity,  is  un- 
derftood  the  proportion  between  the  extenfion  and  folidity  of  a 
body  ;  one  body  therefore  is  more  denfe  than  another,  when, 
under  the  fame  degree  of  extenfion,  it  contains  more  folid 
matter  :  and  this  quality  arifes  from  condenfation  and  com- 
prefiion.  Elafticity  is  nothing  more  than  that  effort  by  which 
certain  bodies,  when'  com  prefled,  endeavour  to  reftore  themfelves 
to  their  former  ftate  ;  and  this  property  fuppofes  them  com- 
prefiible.  As  all  thefe  natural  properties  of  bodies  are  of  great 
utility  in  explaining  the  principles  of  phyfics  and  in  applying 
them  to  all  the  arts,  experimental  philolophy  proves  their  reality 
by  a  thoufand  examples. 

§  5.  We  difeover  ftill  other  properties  in  bodies  ;  fuch  as  mo¬ 
bility,  which  we  muft  not  here  confound  with  motion.  This 
mobility  arifes  from  certain  difpofitions  which  are  not  in  an 
equal  degree  in  all  bodies  :  from  whence  it  come3  that  fome  are 
more  eafily  moved  than  others  :  and  this  proceeds  from  the  re¬ 
fiftance  to  motion  which  is  perceived  in  all  bodies,  having  regard 
merely  to  their  rnafles  ;  and  this  refiftance  is  called  vis  inertia, 
or  inert  force.  A  body  is  laid  to  be  in  motion  when  it  is  actu¬ 
ally  moving  from  one  place  to  another  ;  or,  whenever  a  body 
changes  its  fituation  with  regard  to  the  objects  that  furround 
it,  either  nearly  or  remotely,  it  is  faid  to  be  in  motion.  There 
are  three  principal  matters  to  be  conlidered  in  a  moving  body; 
its  direction,  its  velocity,  and  the  quantity  of  its  motion  :  and 
here  phyfics  explain  the  force  or  moving  power ;  it  likewife 
diftinguifhes  between  fimple  and  compound  motion.  Simple 
motion'  is  that  which  arifes  from  only  one  force,  or  which  tends 
to  only  one  point.  It  deferibes  the  laws,  and  explains  the  re¬ 
fiftance  of  mediums ;  the  refiftance  of  friction  ;  the  difficulties 
of  a  perpetual  motion  ;  the  alteration  of  direction  occafioned  by 
the  oppofition  of  a  fluid  matter ;  reflected  or  reverberated  mo¬ 
tion  ;  the  communication  of  motion  by  the  ffiock  of  bodies, 
&c.  Compound  motion  is  that  of  a  body  impelled  to  move  by 
feveral  caules  or  powers  which  act  according  to  their  different 
directions.  Phyfics  here  likewife  inveftigates  the  laws  of  mo¬ 
tion  ;  and  is  particularly  applied  to  the  explaining,  under  this 
head,  what  are  called  the  central  forces,  which  produce  a 
motion  that  is  either  circular  or  in  a  curve  line,  and  which 
inceffantly  urge  the  moving  body  either  to  approach  or  recede 
§om  the  centre.  To  diftinguilh  thefe  from  each  other,  the 


former  is  called  the  centripetal  force ,  and  the  latter  the  centrii* 

fugal  farce. 

§  6.  The  powers  of  attraction  and  repulfon  feem  to  be  com¬ 
mon  to  all  matter,,  and  the  component  parts  of  all  fubftances 
are  kept  in  their  places  by  the  due  balance  of  thofe  oppofite 
powers.  .If,  by  any  means,  the  particles  of  any  fubftance  he 
removed  beyond  their  fphere  of  mutual  attraction,  they  repel 
one  another,  as  thofe  of  water  when  it  becomes  fteam.  Of  the 
different  kinds  of  attraction,  that  o {gravitation  feems  to  extend 
to  the  greateft  pofiible  diffance  ;  but  that  which  keeps  together 
the  parts  of  the  fame  fubftance,  thence  called  the  attraction  of 
cobejion,  and  the  different  kinds  of  chemical  attractions,  called- 
affinities,  only  act  at  a  ffrnall  diftance.  Of  the  caufes  uf  thefe 
attractions  we  are  entirely  ignorant.  See  the  article  Attrac¬ 
tion. 

§  7.  By  gravity,  or  ponderofity,  is  to  be  underftood  that  force 
which  occalions  bodies  to  pals  from  a  higher  to  a  lower  place, 
when  nothing  oppofes  their  courfe,  or  when  the  obftacles  are 
not  fufficient  to  flop  them.  Speculative  philolophy  inveftigates- 
its  caufe,  and  perhaps  in  vain.  Experimental  philofophy  con¬ 
tents  itfelf  with  delcribing  the  phenomena,  and  teaching  the 
laws  of  gravity,  which  are  thoroughly  eltabliflied  by  a  thoufand 
reiterated  experiments.  In  order  properly  to  underftand  this 
lubjedt,  we  muft  take  care  not  to  confound  the  term  gravity 
with  that  of  weight.  By  the  former,  we  underftand  that  force 
which  urges  bodies  to  deleend  through  a  certain  fpace  in  a  given 
time.  By  the  latter,  is  meant  the  quantitv  of  a  heavy  body 
that  is  contained  under  the  fame  bulk.  The  phenomena  are 
explained  by  the  experiments  themfelves,  and  by  inferences  de¬ 
duced  from  them. 

§  8.  Hydroftatics  is  a  fcience  of  which  the  objedt  is  the  gra¬ 
vity  and  equilibrium  of  fluids  in  particular.  Though  the  gravity 
of  thefe  bodies  is  the  fame  with  that  of  others,  and  is  lubjedt  to 
the  fame  laws,  yet  their  ftate  of  fluidity  gives  rife  to  particular- 
phenomena,  which  it  is  of  confequence  to  know  But  as  hy¬ 
droftatics  cannot  be  fuccefsfully  treated  on  without  the  afiilt- 
ance  of  calculation,  it  has  been  ranked  among  the  mathematical 
fciences. 

§  9.  We  fay  the  fame  with  regard  to  mechanics  ;  which  is 
the  art  of  employing,  by  the  aid  of  machines,  the  motion  of 
bodies,  in  conformity  to  its  properties  and  laws,  as  well  with- 
regard  to  lol ids  as  fluids,  either  more  commodioufly  or  more 
advantageoufly. 

§  to.  After  it  has  made  the  moft  accurate  experiments,  and  the 
molt  judicious  obfervations,  on  all  thefe  different  lubjedts,  and 
the  properties  of  bodies  in  particular,  experimental  philofophy 
paffes  to  the  examination  of  the  air,  the  water,  fire,  the  wind,, 
colours,  &rc.  The  air  is  a  fluid  with  which  we  are  furrounded 
from  the  inftant  of  our  birth,  and  without  which  we  cannot 
exiff.  It  is  by  the  properties  and  the  influences  of  the  air, 
that  nature  gives  increafe  and  perfedtion  to  all  that  it  produces 
for  our  wants  and  conveniencies  ;  it  is  the  fpirit  of  navigation  T 
found,  voice,  fpeech  itfelf,  are  nothing  more  than  perculfions 
of  the  air  :  this  globe  that  we  inhabit  is  completely  furrounded 
by  air  ;  and  this  kind  of  coverture,  which  is  commonly  called 
the  atmofphere,  has  fuch  remarkable  fundtions,  that  it  evidently 
appears  to  concur  to  the  mechanifm  of  nature.  Experimental 
phyfics,  therefore,  confiders  the  air,  1.  of  itfelf,  independent 
of  its  bulk,  and  the  figure  of  its  whole  body  :  it  examines  its 
effential  properties  ;  as  its  gravity,  denfity,  fpring,  &c.  The 
air  pump  is  here  of  indifpenfable  ttfe;  and  by  this  machine 
phyfics  examines  in  what  manner  fpace,  or  a  vacuum,  is  made. 
It  likewife  ffiows  the  neceffity  of  air  to  the  prefervation  of  ani¬ 
mal  life  ;  the  effedt  it  has  on  found,  fire,  and  gunpowder,  in 
vacuo  ;  and  a  hundred  other  experiments  of  various  degrees  of 
curiofity.  a.  It  confiders  the  air  as  the  terreftrial  atmofphere. 
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fometimes  as  a  fluid  at  reft,  and  fometimes  as  in  motion.  And 
by  tbefe  means  it  accounts  for  the  variation  of  the  mercury  in 
the  barometer,  and  why  it  (inks  in  proportion  as  the  height  of 
the  atmofphere  diminifhes  ;  as  all'o  for  the  figure,  the  extent, 
and  weight  of  the  atmofphere  :  it  (hows  the  method  of  deter' 
mining  the  height  of  mountains,  the  nature  of  found  in  ge¬ 
neral,  of  its  propagation,  and  of  l'onorous  bodies.  The  late  dif- 
coveries  of  l)r.  Prieftley  and  others  have  added  a  new  and 
very  confiderable  branch  to  experimental  philofophy  in  this 
refpeft,  of  which  an  account  is  given  under  the  article 
Aerology. 

§  ix.  It  is  here  alfo,  that  experimental  philofophy  confiders 
the  nature  of  the  ’wind ;  which  is  nothing  more  than  agitated 
air,  a  portion  of  the  atmofphere  that  moves  like  a  current,  with 
a  certain  velocity  and  determinate  d-ireCtion.  This  fluid,  with 
regard  to  its  direction,  takes  different  names  according  to  the 
different  points  of  the  horizon  from  whence  it  comes,  as  eaft, 
weft,  north,  and  fouth.  Winds  are  likewife  diftinguifhed  into 
three  torts  ;  one  of  which  is  called  general  or  conjlant,  as  the 
trade-winds  which  continually  bl  >w  between  the  tropics : 
another  is  the  periodical,  which  always  begin  and  end  within 
a  certain  time  of  the  year,  or  a  certain  hour  of  the  dav,  as  the 
monfoons,  the  land-breezes  and  fea-breezes,  which  arife  con- 
ftantly  in  the  morning  and  evening  ;  and  laftly,  fuch  as  are  ‘va¬ 
riable,  as  well  with  regard  to  their  direction  as  their  velocity  and 
duration. 

According  to  M.  Mariotte,  the  velocity  of  the  nioft  impe¬ 
tuous  wind  is  at  the  rate  of  32  feet  in  a  fecond,  but  Mr.  Der- 
ham  makes  it  66  feet  in  the  fame  time.  The  firft,  doubtlefs, 
meant  the  wind  of  the  greateft  velocity  .that  had  then  come  to 
his  knowledge.  The  invention  of  aerobatic  machines  has  tended 
more  to  (how  the  real  velocity  of  the  wind  than  any  other  in¬ 
vention  as  yet  made  public:  but  all  of  them  move  llower  than 
the  aerial  current ;  fo  that  the  real  velocity  of  the  wind  remains 
yet  undetermined. 

The  force  of  the  wind,  like  that  of  other  bodies,  depends  on 
its  velocity  and  mafs  ;  that  is,  the  quantity  of  air  which  is  in 
motion  :  fo  the  fame  wind  has  more  or  lefs  force  on  any  ob- 
ftacle  that  oppofes  it,  in  proportion  as  that  obltacle  prefents  a 
greater  or  a  lefs  furface:  for  which  reafon  it  is  that  they  fpread 
the  tails  of  a  vellel  more  or  lefs,  and  place  the  wings  of  a 
wind-mill  in  different  directions.  The  machines  by  which 
the  winds  are  meafured,  are  called  anemometers.  They  (liow 
the  direction,  the  velocity,  and  the  duration  of  winds.  It 
is  by  the  agitations  of  the  wind  that  the  air  is  purified  ; 
that  the  feeds  of  trees  and  herbs  are  conveyed  through  the  fo- 
refts  and  fields  ;  that  drips  are  driven  from  one  pole  to  the 
other  ;  that  our  mills  turn  upon  their  axis,  ike.  ;  and  art,  by 
imitating  nature,  fometimes  procures  us  artificial  winds,  by 
which  we  refreth  our  bodies,  invigorate  our  fires,  purify  our 
corn,  &c. 

§  12.  Water  is  an  univerfal  agent,  which  nature  employs  in 
all  her  productions.  It  may  be  confidered  as  in  three  ftates,  1. 
as  a  liquid  ;  2.  as  a  vapour  ;  3.  as  ice.  Thefe  three  different 
ftates  do  not  in  any  manner  change  its  efl’ence,  but  make  it 
proper  to  anfwer  different  ends.  The  natural  (late  of  water 
would  be  that  of  a  folid  body,  as  fat,  wax,  and  all  thofe  other 
bodies  which  are  only  fluid  when  heated  to  a  certain  degree :  for 
water  would  beconftanlly  ice,  if  the  particles  of  fire,  by  which 
it  is  penetrated  in  the  temperate  climates,  did  not  render  it  fluid 
by  producing  a  reciprocal  motion  among  its  parts  ;  and,  in  a 
country  where  the  cold  is  continually  ftrong  enough  to  maintain 
the  congelation,  the  afliltanco  of  art  is  neceftary  to  make  it 
fluid  in  the  fame  manner  as  we  do  lead,  &c.  Water,  when  not 
in  ice,  is  a  fluid  that  is  infipid,  tranfparent,  without  colour, 
and  without  fmell,  and  that  eafily  adheres  to  the  furface  of 
force  bodies,  that  penetrates  many,  and  extinguilhes  fire.  Ex¬ 


perimental  philofophy  inveftigates  the  origin  of  fountains  ;  the 
caufe  of  the  faltnefs  of  the  fea  ;  the  means  of  purifying  water; 
what  is  its  weight,  and  what  are  its  effects  when  heated,  &c. 
It  likewife  examines  this  fluid  in  the  ftate  of  vapour  ;  and  finds 
that  a  drop  of  water,  when  in  vapour,  oocupies  a  fpace  vaftly 
greater  than  it  did  before.  It  explains  the  ceolipi/e  and  its  ef¬ 
fects  ;  fire  engines  ;  and  the  force  of  vapours  that  give  motion 
to  immenfe  machines  in  mines  and  elfewhere,  &c.  and  laftly,  it 
confiders  water  in  the  date  of  ice.  Ice  conlequently  is  more 
cold  than  water ;  and  its  coldnefs  increafes  if  it  continue  to  lofe 
that  matter,  already  too  rare,  or  too  little  aCtive,  to  render  it 
fluid.  Experimental  phyfics  endeavours  to  inveftigate  the  caufes 
of  the  congelation  of  water,  and  why  ice  is  lighter  than  water  ; 
from  whence  it  derives  that  expanfive  force  by  which  it  breaks 
the  containing  veffel  ;  the  difference  there  is  between  the  con¬ 
gelation  of  rivers  and  that  of  (landing  waters  ;  why  ice  becomes 
more  cold  by  the  mixture  of  falts  ;  and  many  other  fimilar  phe¬ 
nomena. 

§  13.  The  nature  of  fire  is  yet  very  much  unknown  to  the 
mod  learned  philofophers.  As  objeCts  when  at  a  great  diftance 
are  not  perceptible  to  our  fenfes,  fo  when  we  examine  them  too 
nearly,  we  ditcern  them  but  confufedly.  It  is  (till  disputed  whe¬ 
ther  fire  be  a  homogene,  unalterable  matter,  deligned,  by  its  pre¬ 
fence,  or  by  its  action,  to  produce  heat,  inflammation,  and 
diflolution,  in  bodies  ;  or  if  its  effence  confift3  in  motion  only, 
or  in  the  fermentation  of  thofe  particles  which  we  call  inflam¬ 
mable,  and  which  enter  as  principles,  in  greater  or  lefs  quan¬ 
tities,  in  the  compofition  of  mixed  bodies.  The  molt  learned' 
inquirers  into  nature  incline  to  the  former  opinion  ;  and  to  have 
recourfe  to  a  matter  which  they  regard  as  the  principle  of  fire. 
They  fuppofe  that  there  is  in  nature  a  fluid  adapted  to  thispur- 
pofe,  created  fuch  from  the  beginning,  and  that  nothing  more 
is  neceftary  than  to  put  it  in  a6tion.  The  numberlefs  expe¬ 
riments  which  are  daily  made  in  eleCtricity  feem  to  favour  this 
opinion,  and  to  prove  that  this  matter,  this  fluid,  this  ele¬ 
mentary  fire,  is  diffufed  through  all  nature,  and  in  all  bodies, 
even  ice  itfelf.  We  cannot  fay  to  what  important  knowledge 
this  great  difeovery  of  electricity  may  lead  if  we  continue  our 
inquiries  concerning  it.  It  appears,  however,  that  we  may 
believe,  without  any  inconvenience  or  abfurdity,  that  fire  and 
light,  confidered  in  their  firft  principle,  are  one  and  the  fame 
fubftance  differently  modified. 

Be  this  matter  however  as  it  may,  experimental  philofophy  is 
employed  in  making  the  moft  ingenious  and  mod  ufeful  re- 
fearches  concerning  the  nature  of  fire,  its  propagation,  and  the 
means  by  which  its  power  may  be  excited  or  augmented ;  con¬ 
cerning  the  phofphorus  and  its  inflammation  ;  fire  excited  by 
the  reflection  of  the  fun’s  rays  from  a  mirror  ;  and  on  the  ef¬ 
fects  of  fire  in  general;  concerning  lightning  and  its  effeCts; 
the  fufion  of  metals  ;  gunpowder  and  its  explofion ;  flame  and 
the  aliments  of  fire  ;  and  an  infinity  of  like  objeCts  which  it 
explains,  or  concerning  which  it  makes  new  difeoveries,  by  the 
aid  of  experiments. 

§  14.  By  the  word  light,  we  underftand  that  agent  by  which, 
nature  affeCts  the  eye  with  that  lively  and  almoft  conftantly 
pleating  fenfation,  which  we  call  feeing,  and  by  which  we  dif- 
cern  the  fize,  figure,  colour,  and  fituation  of  objeCts,  when  at 
a  convenient  diltauce.  All  philofophers  agree,  that  the  light 
which  is  diffufed  in  any  place  is  a  real  body.  But  what  this 
body  is,  and  by  what  means  it  enters  that  place  where  it  is  per¬ 
ceived,  is  a  queftion  about  which  philofophers  are  divided.  Ex¬ 
perimental  philofophy  therefore  is  applied  in  difeovering  or 
proving,  by  an  infinity  of  experiments*  what  is  the  nature  of 
light,  in  what  manner  it  is  propagated,  what  its  velocity  and 
pregreflive  motion.  It  alfo  inveftigates  and  explains  the  prin¬ 
ciples  of  optics  properly  fo  called,  and  (hows  the  directions  which 
light  ohferves  in  its  motions.  From  thence  it  proceeds  to 
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examine  the  principles  of  catoptrics,  and  defcribes  the  laws 
and  effefts  of  refleited  light.  It  next  treats  of  the  principles 
of  dioptrics,  and  explains  the  laws  of  refradted  light;  and  laftly, 
it  teaches,  from  the  principles  of  natural  and  artificial  vifion, 
the  conftruction  of  optical  intfruments,  as  lenfes,  concave  mirrors, 
prilms,  telefcopes,  &c.  &c.  and  thr  ufes  to  which  they  are  applied. 

§  i  5.  By  relolving  or  feparating  the  rays  of  light,  philofophy 
has  obtained  true  and  clear  difcoveries  of  the  nature  of  colours. 
We  are  naturally  led  to  imagine  that  colours,  and  their  different 
degrees,  make  a- part  of  the  bodies  that  prefent  them  to  our 
light ;  that  white  is  inherent  in  fnow,  green  in  leaves  and  grafs, 
and  red  in  a  fluff  dyed  of  that  colour.  But  this  is  far  from  be¬ 
ing  true  If  an  objedt,  which  prefents  any  colour  to  our  fight, 
be  not  illuminated,  it  prefents  no  colour  whatfoever.  In  the 
night  all  is  black.  Colours  therefore  depend  on  light ;  for 
without  that  we  could  form  no  idea  of  them  :  but  they  depend 
alfo  on  bodies  ;  for  of  feveral  objects  prefented  to  the  fame 
light,  forne  appear  white,  others  red,  blue,  8rc.  But  all  t’nefe 
matters  being  l'eparate  from  our  own  bodies,  we  fliould  never 


EXP 

EXPEPJMENTUM  crucis,  a  capital,  leading,  or  decifive 
experiment;  thus  termed,  either  on  account  of  its  being  like  a 
crofs,  or  diredtion-poft  placed  in  the  meeting  of  feveral  roads, 
guiding  men  to  the  true  knowledge  of  the  nature  of  that  thing 
they  are  inquiring  after  ;  or,  on  account  of  its  being  a  kind  of 
torture,  whereby  the  nature  of  the  thing  is  as  it  were  extorted 
by  force. 

EXPHORESIS.  See  Oratory. 

EXPIATION,  a  religious  adt,  by  which  fatisfadlion  or  atone¬ 
ment  is  made  for  the  commiffion  of  fome  crime,  the  guilt  done 
away,  and  the  obligation  to  punifhment  cancelled.  Expiations 
among  the  Heathens  were  of  feveral  kinds ;  as  facrifices  and 
religious  wafhings.  They  were  ufed  for  effacing  a  crime, 
averting  any  calamity,  and  on  numberlefs  other  occafions,  as 
purifying  towns,  temples,  and  facred  places,  and  armies  before 
and  after  battle.  And  they  were  performed  for  whole  cities 
as  well  as  particular  perfons.  The  method  of  expiation  among 
the  Jews  was  chiefly  by  facrifice,  whether  for  fins  of  ignorance, 
or  to  purify  themfelves  from  certain  pollutions. 

Feajl  ofExpiA  ion  among  the  Jews,  called  by  our  tranflators 
the  day  of  atonenient,  was  held  on  the  tenth  day  of  Tifri,  or 
the  feventh  month  of  the  Jewifl)  year,  anfwering  to  part  of  our 
September  and  Odtober.  It  was  inftituted  by  God  himfelf, 
Levit.  xxiii.  27,  &c.  On  that  day  the  high-prieft,  the  figure 
or  type  of  Jefus  Chrifl,  entered  into  the  moft  holy  place,  and 
eonfelied  his  fins ;  and,  after  feveral  ceremonies,  made  an 
atonement  for  all  the  people  to  wafh  them  from  their  fins.  Lev. 
chap.  xvi. 

Expiation,  in  a  figurative  fenfe,  is  applied  by  divines  to  the 
pardon  procured  to  the  fins  of  the  penitent,  by  the  merit  of 
Chrift’s  death.  See  the  article  Christianity. 

EXPIRATION,  in  medicine.  See  Exspiration. 

Expiration  is  alfo  ufed,  figuratively,  for  the  end  of  a  term 
or  time  granted,  agreed  on,  or  adjudged. 

EXPLICIT,  in  the  fchools,  fomething  clear,  diftindl,  formal, 
and  unfolded. 

EXPLOSION,  in  natural  philofophy,  a  fudden  and  violent 
expanfion  of  an  aerial  or  other  elaftic  fluid,  by  which  it  inftantly 
throws  off  any  obftacle  that  happens  to  be  in  the  way,  fome- 
times  with  incredible  force,  and  in  fuch  a  manner  as  to  produce 
the  moft  aftoniff  ing  effedls  upon  the  neighbouring  objects.  Ex¬ 
plofion  differs  from  expanfon,  in  that  the  latter  is  a  gradual  and 
continued  power,  adling  uniformly  for  fome  time  ;  whereas 
the  former  is  always  fudden,  and  only  of  momentary  duration. 

o  _ 


acquire  any  ideas  of  them,  if  the  light,  tranftnitted  or  refledled 
by  thefe  objedls,  did  not  make  them  fenfible  to  us,  by  ftriking 
upon  the  organs  of  our  fight,  and  if  thefe  imprelfions  did  not 
revive  in  us  thofe  ideas  which  we  have  been  ufed  to  exprefs  by 
certain  terms.  For  thefe  reafons  philofophy  eonfiders  colours 
from  three  points  of  view,  1.  as  in  the  light;  2.  in  bodies,  as 
being  coloured  ;  and,  3 .  from  the  relation  they  have  to  our  vi- 
fual  faculties,  which  they  particularly  affeft,  and  by  which  we' 
are  enabled  to  diftinguilh  them. 

It  is  unneceffary  in  this  place  to  fay  more  either  on  colour  in 
particular  or  experimental  philofophy  in  general.  The  dif¬ 
ferent  fubjedts  of  this  colleftive  article  are  particularly  treated 
under  their  proper  heads :  the  reader  will  therefore  turn,  as  he 
has  occafion,  to  Acoustics,  Catoptrics, Chromatics,  Diop¬ 
trics,  Hydrostatics,  Mechanics,  Optics,  Pneumatics, 
Electricity,  Magnetism,  fsV.  fsV.  &c.  Alfo  Aerology, 
Aerostation,  Atmosphere,  Burning  Glafs,  Cold,  Co¬ 
lour,  Freezing,  Evaporation,  Fire,  Fluidity,  Heat„ 
Ignition,  Light,  Sound,  Steam,  Water,  Wind,  &c. 
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The  expanfions  of  folid  fubftances  do  not  terminate  in  violent  ex- 
plofions,  on  account  of  their  flownefs,  and  the  fmall  fpace 
through  which  the  metal,  or  other  expanding  fubltance,  moves  ; 
though  their  ftrength  may  be  equally  great  with  that  of  the  moft 
adlive  aerial  fluids.  Thus  we  find,  that  though  wedges  of  wood, 
when  wetted,  will  cleave  folid  blocks  of  ftone,  they  never  throw 
them  to  any  diftanee,  as  is  the  cafe  with  gun-powder.  On  the 
other  hand,  it  is  feldom  that  the  expanfion  of  any  elaftic  fluid 
burfts  a  folid  fubftance,  without  throwing  the  fragments  of  it 
to  a  confiderable  diftanee,  the  effedls  of  which  are  often  very  ter¬ 
rible.  The  reafons  of  this  may  be  comprifed  in  the  two  fol¬ 
lowing  particulars  :  1.  the  immenfe  velocity  with  which  the 

aerial  fluids  expand,  when  affedled  by  a  confiderable  degree  of 
heat;  and,  2.  their  celerity  in  acquiring  heat  and  being  af 
fedled  by  it,  which  is  much  fuperior  to  that  of  folid  fubftances. 
Thus  air,  heated  as  much  as  iron  when  brought  to  a  white 
heat,  is  expanded  to  four  times  its  bulk  ;  but  the  metal  itfelf 
will  not  be  expanded  the  500th  part  of  that  fpace.  In  the  cafe 
of  gun-powder,  which  is  a  violent  and  well-known  explofive 
fubftance,  the  velocity  with  which  the  flame  moves  is  calcu¬ 
lated  by  Mr.  Robins,  in  his  Treatife  upon  Gunnery,  to  be  no 
lefs  than  7000  feet  in  a  fecond,  or  little  lefs  than  7 9  miles  per 
minute.  Hence  the  impulfe  of  the  fluid  is  inconceivably  great, 
and  the  obilacles  on  which  it  ftrikes  are  hurried  off  with  vaft  ve¬ 
locity,  though  much  lefs  than  that  juft  mentioned  ;  for  a  cannon 
ball,  with  the  greateft  charge  of  powder  that  can  be  conveni¬ 
ently  given,  does  not  move  at  a  greater  rate  than  2400  feet  per 
fecond,  or  little  more  than  27  miles  per  minute.  The  velocity 
of  the  ball  again  is  promoted  by  the  Bidden  propagation  of 
the  heat  through  the  whole  body  of  air,  as  loon  as  it  is  extri¬ 
cated  from  the  materials  of  which  the  gunpowder  is  made ; 
fo  that  it  is  enabled  to  ftrike  all  at  once,  and  thus  greatly  to 
augment  the  momentum  of  the  ball.  It  is  evident  that 
this  contributes  very  much  to  the  force  of  the  explofion,  by 
what  happens  when  powder  is  wetted  or  mixed  wdth  any  fub- 
flance,  which  prevents  it  from  taking  fire  all  at  once.  In  this 
cafe  the  force  of  the  explofion,  even  when  the  fame  quantity 
of  powder  is  made  ufe  of,  is  not  to  be  compared  to  that  of  dry 
powder. 

We  may  conclude,  upon  thefe  principles,  that  the  force  of 
an  explofion  depends,  1.  on  the  quantity  of  elaftic  fluid  to  be 
expanded  ;  2.  on  the  velocity  it  acquires  by  a  certain  degree 
of  heat;  and,  5.  on  the  celerity  with  which  the  degree  of  heat 
affedfs  the  whole  of  the  expanfilc  fluid.  Thefe  three  take  place 
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in  the  greatefl  perfefHon  where  the  ele£lric  fluid  is  concerned ; 
as  in  cafes  of  lightning,  earthquakes,  and  volcanoes.  This 
fluid,  as  is  fhovvn  in  many  parts  of  this  work,  differs  not  from 
elementary  fire  or  the  light  of  the  fun  ;  it  pervades  the  whole 
fyftem  of  nature;  its  expanfion  is  nothing  elfe  than  its  motion 
from  a  centre  towards  a  circumference,  for  it  does  not  feem  ca¬ 
pable  of  any  proper  expanfion  by  a  feparation  of  its  parts  like 
any  other  fluid.  Hence,  when  it  begins  to  expand  in  this  man¬ 
ner,  the  morion  is  propagated  through  it,  with  a  velocity  far 
exceeding  that  of  any  other  fluid  whatever.  Thus,  even  when 
the  quantity  is  exceflively  finall,  as  when  an  electric  fpark  is 
lent  through  a  glafs  full  of  water  or  of  oil,  the  expanfion  is  lb 
violent  as  to  diflipate  the  glafs  into  innumerable  fragments  with 
great  danger  to  the  by-ftanders.  See  farther  under  the  article 
Electricity.  In  violent  lightning,  when  the  electric  fluid 
collects  itfelf  into  balls,  the  flrength  of  the  explofion  is  propor¬ 
tionable  to  the  quantity.  Every  one  has  heard  of  the  prodigious 
effe&s  of  lightning  when  it  happens  to  ltrike  buildings,  trees, 
or  even  the  moft  folid  rocks;  and  in  fome  cafes,  where  the 
quantity  of  electricity  is  dill  greater  than  in  any  llafh  of  light¬ 
ning,  we  hear  of  fliil  more  tremendous  confequences  enfuing. 
Dr.  Prieftley  gives  an  inflance  of  a  large  fire-ball  (undoubtedly 
a  quantity  of  eleCIric  matter)  rolling  on  the  furface  of  the  lea, 
which  after  riling  up  to  the  top-maft  of  a  fhip  of  war,  burft 
with  fuch  violence,  that  the  explofion  refembled  the  dilcharge 
of  hundreds  of  cannon  fired  at  once.  Great  damage  was  done 
by  it ;  but  there  is  not  the  leaf!  doubt  that  moft  of  its  force 
was  lj>ent  on  the  air,  or  carried  down  to  the  fea  by  the  malt  and 
iron-work  of  the  fhip.  Indeed,  confidering  that  in  all  cafes  a 
great  part  of  the  force  of  eleftric  explofions  is  dillipated  in  this 
manner,  it  may  juftly  be  doubted  whether  they  can  be  meafured 
by  any  method  applicable  to  the  menl'uration  of  other  forces. 
Even  in  artificial  eleftricity  the  force  is  prodigioufly  great ;  in- 
fornuch  that  Dr.  Van  Marum  calculated  that  of  the  great  bat¬ 
tery  belonging  to  the  machine  in  Teyler’s  mufeum  to  be  upwards 
of  900  pounds. 

Whenever  the  eleflrical  fluid  a£ls  like  common  fire,  the  force 
of  the  explofions,  though  exceedingly  great,  is  capable  of  men- 
furation  by  comparing  the  diifances  to  which  the  bodies  are 
thrown  with  their  weight.  This  is  moft  evident  in  volcanoes, 
where  the  projections  of  the  burning  rocks  and  lava  manifelt 
the  greatnefs  of  the  power,  at  the  fame  time  that  they  afl'ord  a 
method  of  meafuring  it.  Thefe  explofions,  as  is  fhown  under 
the  article  Volcano,  are  owing  to  extrication  of  aerial  va¬ 
pours,  and  their  refraCtion  by  intenfe  heat.  In  all  of  them  the 
air  is  originally  in  a  ftate  of  decompofition,  viz.  its  invifible  and 
lolid  part  is  joined  with  fome  terreftrial  fubftance.  Thus,  when 
fixed  air,  for  inflance,  is  expoled  to  any  pure  earth  which  at¬ 
tracts  it,  as  calcined  magnefia,  a  decompofition  inllantly  takes 
place.  All  thefe  vapours  are  compofed  of  elementary  fire  and 
fome  invifible  fubftance  capable  of  afiuming  a  folid  form.  The 
decompofition  juft  mentioned  is  therefore  eafily  explained  ;  the 
folid  part  of  the  air  joins  itfelf  to  the  magnefia,  while  the  ele¬ 
mentary  fire  or  latent  heat  is  dillipated,  and  paffes  through  the 
fides  of  the  veffel.  Were  itnqw  in  our  power  luddenly  to  re- 
flore  the  latent  heat  to  the  whole  of  the  fixed  air,  fo  that  it 
would  at  once  afliune  its  former  expanfion,  a  violent  explofion 
would  follow.  This  feems  to  be  precifely  the  cafe  with  the  vol- 
-canic  explofions.  An  immenfe  quantity  of  the  fixed  part  of 
different  aerial  fluids  is  united  to  the  various  fubilances  found 
below  the  furface  of  the  earth.  By  means  of  the  eleCtric  fire 
which  kindles  the  volcanoes,  the  aerial  fluids  are  fuddenly  re- 
ftored  to  their  elaltic  ftate ;  and  not  only  fo,  but  their  natural 
elafticity  is  greatly  augmented,  fo  that  the  explofions  take  place 
with  great  violence.  The  cafe  is  the  fame  with  gunpowder ; 
only  that  the  condenfed  air  in  this  cafe  is  at  firft  of  the  dephlo- 
gifticated  kind,  but  is  quickly  phlogifticated  by  reafon  of  the 
Vol.  III. 
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combuftible  matters  mixed  with  the  nitre,  while  the  beat  pro¬ 
duced  by  the  inflammation  augments  the  elaflicity  of  the  gene- 
rated  air  to  four  times  what  it  ufually  is,  fo  that  the  whole  force  * 
of  the  explofion  is  calculated  at  1000  times  the  prellure  of  the 
common  atmofpherc.  Thus  the  explofions  of  gunpowder  and 
of  volcanoes  are  efl'entially  the  fame.  The  reafon  of  the  extreme 
quicknefs  of  thole  of  gunpowder  is,  that  it  takes  fire  lb  readily 
by  the  intimate  mixture  and  combuftibility  of  all  the  materials. 

In  volcanoes  the  explofions  likewife  follow  one  another  very 
quickly,  and  are  by  no  means  inferior  in  flrength  to  thofe  of 
gunpowder:  but  here  the  quantity  of  vapour  makes  up  for  the 
comparative  flownefs  with  which  it  is  afletled  by  the  heat. 
Thus,  though  we  could  not  by  any  means  contrive  to  fire  can¬ 
non  in  quick  fucceflion  by  means  of  calcareous  earth  as  we  can 
do  with  gunpowder,  yet  in  the  huge  furnace  of  a  volcano  the 
elafiic  matter  is  fupplied  in  fuch  quantities,  that  the  explofions 
arc  in  a  manner  unremitting ;  and  even  in  ordinary  experiments 
the  confinement  of  aerial  vapours  has  often  occafioned  violent 
explofions  in  chemical  vefiels.  In  one  cafe  too  the  extrication 
of  fixed  air  adds  exceflively  to  the  force  of  an  explofion,  viz.  in 
that  of  pulvis  fulmirans.  This  is  compounded  of  fulphur,  falt- 
petre,  and  fait  of  tartar.  The  latter  we  know  contains  much 
fixed  air  :  and  it  is  probable  that  the  violence  of  the  explofion 
is  occafioned  by  this  air;  for  the  greater  quantity  of  it  that  the 
alkaline  fait  contains,  the  greater  force  does  it  explode  with. 
Fulminating  gold  emits  a  quantity  of  phlogifticated  air,  to 
which  its  explofive  power  is  fuppol'ed  to  be  owing,  as  is  explained 
under  the  article  Chemistry  ;  but  that  of  fulminating  lilver 
is  lb  extraordinary,  that  fcarce  any  force  of  aerial  vapour  that 
can  be  extricated  is  likely  to  produee  it,  and  it  feems  probable 
that  eleftricitv  itfelf  has  fome  fhare  in  the  explofion. 

Next  in  flrength  to  the  aerial  vapours  are  thofe  of  aqueous 
and  other  liquids.  The  moft  remarkable  eflebts  of  thefe  are  ob- 
ferved  in  fleam-engines  ;  but  there  is  one  particular  cafe  from 
which  it  has  been  inferred  that  aqueous  fleam  is  vaftly  ilronger 
than  the  flame  of  gunpowder.  This  is  when  water  is  thrown 
upon  melted  copper :  for  here  the  explofion  is  fo  ftrong  as  ai¬ 
med  to  exceed  imagination  ;  and  the  moft  terrible  acci¬ 
dents  have  been  known' to  happen  from  fuch  a  flight  caufe 
as  one  of  the  workmen  fpitting  in  the  furnace  where  copper 
was  melting.  Here,  however,  it  is  moft  probable  that  a  de¬ 
compofition  of  the  water  takes  place.  That  this  element  can  be 
decompofed  or  refolved  into  an  aerial  and  a  lolid  fubftance,.  is 
extremely  probable  from  the  experiments  of  Dr.  Priellley,  as 
well  as  thofe  of  the  French  philolophers.  The  pofition  is  in¬ 
deed  denied  by  the  phlogillians  ;  but  their  arguments  appear 
not  to  be  conclufive;  nor  is  it  a  fa£t  which  militates  in  the  leaft 
againft  their  principles.  On  the  fuppofition  that  the  water  is 
decompofed  in  the  prefent  cafe,  however,  the  phenomenon  in 
queftion  is  eafily  folved.  The  water  being  thrown  in  fubftance 
upon  the  melted  copper,  is  decompofed  by  the  violent  heat ; 
and  one  part  of  it  adheres  to  the  metal,  thus  converting  it  into 
a  kind  of  calx,  while  the  other  is  converted  into  inflammable  or 
fome  other  kind  of  air,  which  expanding  luddenly,  throws  the 
melted  metal  all  about  with  the  greatell  violence  by  means  of 
its  re-a£lion. 

In  order  to  underfland  the  manner  in  which  this  is  accom- 
plifhed,  we  mull  confidcr  fome  of  the  principles  of  Gunnexy 
laid  down  by  Mr.  Robins,  and  related  under  that  article.  On* 
of  thefe  is,  that  though  the  air,  i<i  cafes  of  ordinary  velocity, 
makes  no  great  refiftance,  it  is  far  otherwile  where  the  velocity 
of  the  moving  body  becomes  very  great.  In  all  cafes  of  explb- 
fion  alfo  there  is  in  the  firft  inflance  a  vacuum  made  by  the  ex¬ 
ploding  fluid;  and  confequently  the  weight  of  the  atmofpherc 
is  to  be  overcome,  which  amounts  to  about  15  pounds  on  every 
fquare  inch  of  furface.  Suppofing  the  l'urface  of  the  exploding 
fluid,  then,  on  that  of  melted  copper  to  contain  an  area  of  « 
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fqnare  Inches,  it  meets  with  a  refinance  of  60  pounds  from  the 
— ,  atmofphere,  "and  confequentty  communicates  an  equal  p  l'e  flu  re 
*  to  the  fluid  metal.  Even  this  mult  of  confequence  throw  it 
about,  unlei's  the  fame  prefihre  was  exa  fitly  diffufed  over  every 
part  of  the  furface.  But  much  more  mult  this  effect  be  increafed 
by  the  immenfe  velocity  with  which  the  fluid  moves,  and  by 
which  the  refittanee  of  the  atmofphere  is  augmented  in  a  pro¬ 
digious  degree,  as  is  explained  under  the  article  Gunnery,  The 
elaltic  fluid  generated  is  then  confined  not  only  by  the  fluid 
metal  and  tides  of  the  furnace,  but  by  the  air  itfelf,  which 
cannot  get  outof  the  way  ;  fo  that  the  whole  referable?  a  cannon 
doled  at  the  mouth,  and  filled  with  inflamed  gunpowder. 
Hence  not  only  the  melted  metal,  but  the  furnace  itfelf  and 
the  adjacent  walls  of  the  building,  are  hurried  oft  as  they 
would  be  by  the  firing  of  a  great  quantity  of  gunpowder  in  a 
finall  fpace,  and  which  is  well  known  to  produce  analogous 
effects. 

Dr.  Black  in  explaining  the  phenomenon  in  queftion,  fup- 
pofes  that  the  mere  heat  of  the  metal  applied  to  the  aqueous 
fleam  produces  the  explofion  3  and  in  proof  of  this  alle.ges, 
that  co.pper  imbibes  a  greater  quantity  of  heat  during  fu- 
fion  than  any  other  metal.  Aqueous  fleam,  however,  feems 
to  be  too  flow  for  producing  fuch  fudden  and  violent  ef- 
feCts.  Explofions,  it  is  true,  will  be  occafioned  by  it,  but 
then  it  mufl  be  confined  far  a  very  confiderable  time  3  whereas 
the  effeCts  of  water  thrown  upon  melted  copper  are  inffant- 
aneous. 

It  may  now  be  alked,  Why  fuch  explofions  do  not  take  place 
■with  any  other  metal,  iron  for  inftance,  when  water  is  thrown 
upon  its  furface  in  fufion  ?  In  anfwer  to  this  we  muff:  obferve. 
That  though  water  is  decompofed  by  being  applied  to  red-hot 
iron  in  the.  form  of  fleam,  yet  there  is  a  pollibility,  that  when 
the  fame  element  is  applied  in  fubftance  to  the  fluid  metal,  no 
decompofition  may  enlue.  Something  like  this  indeed  happens 
■with  copper  itfelf 3  for,  notwithftanding  the  violent  effeCts  which 
take  place  on  the  contact  of  water  in  fubftance  with  the  melted 
metal,  no  explofion  happens  though  aqueous  fleam  be  blown 
upon  its  furface.  On  the  contrary,  the  upper  part  of  the  metal 
is  thus  cooled,  and  forms  itfelf  into  cakes,  which  are  afterwards 
taken  off,  and  new  ones  formed  in  the  fame  manner  ;  neither 
does  aqueous  fleam  aft'eCl  red-hot  copper  in  the  manner  that  it 
does  iron  in  the  fame  ftate.  A  decifive  proof  that  the  explofion 
is  not  occafioned  by  the  mere  heat  of  the  aqueous  fleam  may 
he  deduced  from  the  example  of  melted  glafs,  which  produces 
no  explofion  though  we  pour  water  upon  it  in  that  ftate  ;  and 
yet  the  heat  of  melted  glafs-  is  undoubtedly  equal  at  leaft  to 
that  of  melted  copper.  It  muft  be  obferved,  however,  that  in 
all  cafes  where  a  very  hot  body  is  thrown  upon  a  fmall  quan¬ 
tity  of  water  in  fubftance,  an  explofion  will  follow  3  but  here 
the  water  is  confined  and  fuddenly  rarefied  into  fleam,  which 
cannot  get  away  without  throwing  oft  the  body  which  confines 
it.  Examples  of  this  kind  frequently  occur  where  mafons  or 
pther  mechanics  are  employed  in  fattening  cramps  of  iron 
into  ftones  ;  where,  if  there  happens  to  be  a  little  water  in  the 
hole  into  which  the  lead  is  poured,  the  latter  will  fly  out  in 
fuch  a  manner  as  fometimes  to  burn  them  feverely.  Terrible 
accidents  of  this  kind  have  fometimes  happened  in  foundries, 
when  large  quantities  of  melted  metal  have  been  poured  into 
wet  moulds.  In  thefe  cafes,  the  fudden  expanfion  of  the  aqueous 
fleam  has  thrown  out  the  metal  with  violence  5  and  if  any 
decompofition  has  taken  place  at  the  fame  time,  fo  as  to  convert 
the  aqueous  into  an  aerial  vapour,  the  explofion  mufl  be  ftill 
greater.. 

To  this  laft  kind  of  explofion  we  mufl  refer  that  which  takes 
place  on  pouring  cold  water  into  boiling  or  burning  oil  or  tal¬ 
low.  Here  the  cafe  is  much  the  fame  whether  we  pour  the  oil 
on  the  water,,  or  the  water  oh  the  oil.  In  the  former  cafe,  the 
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water  whicn  lies  at  the  bottom  is  rarefied  into  fleam  and  ex¬ 
plodes  3  in  the  latter,  it  finks  down  through  the  oil  by  its  fu- 
perior  fpecific  gravity,  and  explodes  as  it  paffes  along.  In 
either  cale,  however,  the  quantity  of  aqueous  fluid  muft  be  but 
fmall  in  proportion  to  that  of  the  oil  :  a  very  great  quantity 
would  put  out  the  flame,  or  deftroy  the  heat,  in  whatever  way 
we  applied  it. 

Another  kind  of  explofion  is  that  which  takes  place  in  folid 
fubftances,  where  we  can  fcarce  luppofe  either  aqueous  or  aerial 
vapours  to  be  concerned.  The  rnoft  remarkable  of  thefe  are  the 
volcanic  bombs  mentioned  by  Sir  William  Hamilton  in  the  great 
eruption  of  Veiuvius  in  1779.  They  were  large  pieces  of  lava 
which  burft  in  pieces  like  bombs  as  they  fell  to  the  ground  ; 
but  he  does  not  inform  us  whether  their  burfting  was  attended 
with  any  great  violence  or  not.  Indeed,  amidft  fuch  feenes  of 
horror,  and  the  continual  tremendous  explofions  of  the  volcano, 
fmaller  phenomena  of  this  kind  would  probably  be  overlooked. 
Other  examples  are  the  Glass  Tears,  of  which-  an  account  is 
given  under  that  article  5  the  burfting  of  electrical  globes,  when 
put  in  motion  3  of  other  glafs-veffels  fpontaneoufly,  and  feem- 
ingly  without  any  caufe  5  and  laftly,  the  burfting  of  large  caft- 
metal  veffels  in  the  aft  of  cooling.  Thefe  are  all  fo  fimilar  to- 
one  another,  that  it  is  probable  they  depend  on  one  general 
caufe.  All  of  them  agree  in  this  refpeCt,  that  the  extreme 
parts  of  them  are  confiderably  cooled,  while  the  internal  remain 
very  hot.  Thus,  in  the  volcanic  bombs,  the  current  of  air, 
formed  by  their  Iwift  paffage  through  it  in  falling,  neceffarily 
carries  off  a  great  quantity  of  heat  from  the  "parts  which 
are  in  contact  with  it,  while  the  reft  are  fcarce  at  all  cooled. 
The  giafs-tears.  are  artificially  cooled  on  the  outfide  by  drop¬ 
ping  them  upon  water  5  and  in  confequence  of  this,  their  ex¬ 
plofion  is  probably  more  violent  in  proportion  to  their  bulk 
than  that  of  the  volcanic  bombs.  Glafs-veffels  only  burft 
fpontaneoufly  when  they  have  not  been  well  annealed  3  and  we 
know  that  this  bad  annealing  confifts  only  in  applying  cold 
too  fuddenly  to  the  outfide.  Something  like  this  probably  takes 
place  when  caft-iron  veffels  explode  3  and  we  are  certain  it  does 
i'o  with  eleCtrical  globes,  for  thefe  laft  are  not  apt  to  burft  if 
they  have  been  well  annealed.  In  all  cafes,  therefore,  there  is 
a  remarkable  contraction  of  the  outward  furface  by  the  cold, 
while  the  internal  parts  remain  as  much  expanded  as  ever.  In 
this  cafe  there  muft  be  a  continual  effort  of  that  fubtile  fluid 
called  elementary  fire,  from  the  internal  to  the  external  part,  as 
the  contraction  gradually  proceeds  the  contrary  way.  Thus, 
when  a  volcanic  bomb,  for  inftance,  is  cooled  on  the  outfide,  its 
parts  are  confolidatcd  fo  that  the  internal  fluid  has  not  fuch  an 
eafy  paffage  through  it  as  is  neceflary.  In  confequence  of  this 
it  makes  a  greater  effort,  which  is  ftill  farther  augmented  by 
the  cooling  and  contraction  of  the  internal  parts  fqueezino-  the 
fluid  out  from  among  themfelves,  and  forcing  it  to  recoil  upon 
that  in  the  centre,  as  well  as  to  exert  itfelt  agamft  the  external 
part  3  from  which  united  operation  the  effeCt  already  mention¬ 
ed  at  laft  takes  place.  This  explanation,  however,  does  not 
hold  with  refpeCt  to  eieClrical  globes,  giafs-tears,  or  ill-annealed 
glafs:  but  in  order  to  accommodate  it  to  all  thefe,  we  have  on¬ 
ly  to  remember,  that  fire,  and  the  eleCtric  fluid  ading  from  a 
centre  to  a  circumference,  are  not  in  the  leaft  different  3  fo  that 
from  whatever  caufe  the  eleCtric  matter  is  difpoled  to  aCt  in 
this  manner,  the  fame  effeCt  will  follow,  i.  e „  an  explofion  will 
take  place  if  the  fubflance  does  not  afford  an  equally  ready 
paffage  through  all  its  parts,  and  that  whether  any  lenfible  heat 
is  felt  in  it  or  not. 

The  only  other  kind  of  explofion  we  have  to  take  notice  of, 
is  that  produced  by  inflammable  and  dephlogifticated  air,  when 
mixed  together  and  fet  on.  fire.  This  differs  from  any  of  thofe 
hitherto  coniidered,  becaufe  in  reality  there  is  an  abfolute  con- 
denfation  rather  than  an  expanfion  throughout  the  whop:  of  the 
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operation  ;  and  could  the  airs  be  made  to  take  fire  throughout 
their  whole  lubliance  abfolutely  at  the  fame  inftant,  there  would 
be  no  explofion,  but  only  a  fudden  production  of  heat.  From 
this  caufe  alfo  is  derived  a  very  fingular  phenomenon  taken  no¬ 
tice  of  by  Dr.  Prieftley  in  his  late  experiments  on  that  fubjeft, 
recorded  in  the  Phil.  Tranf.  Having  inclofed  feveral  quantities 
of  inflammable  and  dephlogifticated  air  in  a  copper  veflel,  firing 
them  afterwards  by  the  eleftric  fparks,  he  found  that  the  force 
of  the  explofion  was  direfted  more  towards  one  part  of  the  veflel 
than  another ;  leaft  on  that  part  where  the  electrical  difcharge 
was  made,  and  moil  upon  that  which  was  fartheft  from  it.  This 
inequality  was  very  confiderable ;  infomuch  that  he  could  not 
repeat  his  experiments  any  number  of  times  without  injuring 
the  veflel  in  that  part  which  was  fartheft  from  the  difcharge.  The 
reafon  he  gives  for  this  is,  that  the  mixture  was  not  fired  at  the 
fame  inftant,  but  firft  at  the  place  where  the  difcharge  was 
made.  This  firft  explofion  would  have  added  equally  upon 
all  parts  of  the  veflel,  had  it  not  been  for  the  intervention  of  the 
air.  By  the  firft  momentary  explofion,  however,  the  air  in  the 
fartheft  part  of  the  veflel  was  condenfed,  fo  that  the  next  explo- 
fion  was  made  ftronger,  while  the  copper  in  the  forepart  of  the 
veflel  had  the  whole  of  this  ftrong  explofion  to  refift,  the  hinder 
part  being  but  little  concerned,  as  the  air  in  it  was  condenfed 
and  reduced  almoft  to  a  vacuum. 

Though  the  phenomena  of  explofions  are  fometimes  very 
deftnudive,  they  are  likewife  of  confiderable  ufe  in  life,^  by  re¬ 
moving  obftacles  which  could  tcarcely  be  got  the  better  of  by  any 
mechanical  power  whatever.  The  principal  of  thefe  are  the 
blowing  up  of  rocks,  the  feparating  of  ftones  in  quarries,  and 
other  purpofes  of  that  kind.  The  deftruftion  occafioned  by 
them  in  times  of  war,  and  the  machines  formed  upon  the  prin¬ 
ciple  of  explofion  for  the  deftruCtion  of  the  human  race,  are 
well  known  ;  and  if  we  cannot  call  thefe  vjeful,  fome  take  them 
at  leaft  to  be  neceffary  evils.  For  the  production  of  explofion?, 
gunpowder  is  the  only  fubftance  that  has  yet  been  found  to  an- 
fwer ;  neverthelefs,  as  its  ufe  is  attended  with  confiderable  ex¬ 
pence,  feveral  attempts  have  been  made  to  find  out  a  cheap  fub- 
ftitute  for  it.  One  of  the  moft  remarkable  of  thefe  was  by 
mixing  fmall  quantities  of  water  inclofed  in  little  bladders  or 
fome  eafily  deftruCtible  vehicles  along  with  a  charge  of  powder. 
By  this  contrivance  it  was  hoped  that  the  water,  being  converted 
into  vapour  when  the  powder  was  inflamed,  would  augment  the 
force  of  the  explofion  :  but  inftead  of  this,  it  was  found  greatly 
to  diminifh  it.  The  reafon  was  evident,  viz.  that  the  conver- 
fion  of  the  water  into  fteam  required  fo  much  of  the  latent  heat 
of  the  inflamed  gunpowder,  that  enough  was  not  left  to  give 
the  neceflary  expansion  to  the  aerial  fluid  produced.  A  mixture 
of  inflammable  and  dephlogifticated  air  has  alfo  been  tried  ;  but 
the  explofion  here  has  always  been  found  too  weak.  In  mines, 
indeed,  very  terrible  effects  are  produced  by  fuch  a  mixture,  but 
it?  thefe  the  quantity  is  immenfe  ;  fo  that  the  comparative 
weaknefs  of  the  mixture  cannot  be  difeovered.  Electricity 
therefore  teems  to  be  the  only  refource  we  have  ;  except  by  add¬ 
ing  ingredients  to  gunpowder  which  may  increafe  the  ftrength 
of  it.  There  can  be  no  doubt  indeed  that  the  eledtric  fluid  is 
poflefled  of  fufficient  ftrength  to  perform  every  thing  we  could 
defire ;  and  electricians  have  fuppoled,  perhaps  juftly  enough, 
that  a  cannon  charged  with  water  might,  by  means  of  electri¬ 
city,  become  more  dangerous  than  one  charged  with  gunpow¬ 
der  :  but  this  fluid  is  fo  exceedingly  capricious,  fo  impercepti¬ 
ble  and  unmanageable,  that  the  ufe  of  it  cannot  as  yet  be 
thought  practicable,  nor  in  all  probability  ever  will  be  fo. 

The  effeCts  of  explofions,  when  violent,  are  felt  at  a  confi¬ 
derable  diftance,  by  reafon  of  the  concuflions  they  give  to  the 
atmofphere  ;  for,  as  it  has  been  already  hinted,  all  of  them  aCt 
upon  the  atmofpherical  fluid  with  the  very  fame  force  they  ex¬ 
ert  upon  terreftrial  fubftances  fubjeCted  to  their  aCtion.  Sir 
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William  Hamilton  relates,  that  at  the  explofions  of  Vefuvius  in 
1767,  the  doors  and  windows  of  the  houfes  at  Naples  flew 
open  if  unbolted,  and  one  door  was  burft  open  though  it  had 
been  locked.  A  great  quantity  of  gunpowder  being  put  into 
the  ditch  of  a  fortified  city,  and  fet  on  fire,  deftroyed  part  of  the 
wall,  and  broke  down  one  of  the  gates.  The  blowing  up  of 
powder-magazines  or  powder-mills  will  deftroy  buildings  and 
kill  people,  though  certainly  without  the  reach  of  the  flame, 
and  untouched  by  any  part  of  the  fhattered  magazine  or  mill. 
But  the  moft  curious  efteCf  is,  that  they  eletlrify  the  air  and 
even  glafs-windows  at  a  confiderable  diftance.  This  is  always 
obfervabie  in  firing  the  guns  of  the  Tower  at  London  :  and 
fome  years  ago,  after  an  explofion  of  fome  powder-mills  in  the 
neighbourhood  of  that  city,  a  great  number  of  people  were 
alarmed  by  a  rattling  and  breaking  of  their  china-ware;  which 
by  the  vulgar  was  taken  for  a  fupernatural  phenomenon,  but 
undoubtedly  was  owing  to  fome  commotion  in  the  eleCtrical 
fluid  from  the  violent  concuffion  of  the  atmofphere.  In  this 
refpeCt,  however,  the  efi'efts  of  eleCtrical  explofions  thcmfielves 
are  moft  remarkable,  though  not  in  the  uncommon  way  juft 
mentioned  ;  but  it  is  certain,  that  the  influence  of  a  flafh  of 
lightning  is  diffufed  for  a  great  way  round  the  place  where  the 
explofion  happens,  producing  many  very  perceptible  changes 
both  on  the  animal  and  vegetable  creation. 

EXPONENT  of  a  Power,  in  arithmetic  and  algebra,  de¬ 
notes  the  number  or  quantity  exprefling  the  degree  or  elevation 
of  the  power,  or  which  fhows  how  often  a  given  power  is  to  be 
divided  by  its  root  before  it  be  brought  down  to  unity  or  1. 
Thus,  the  exponent  or  index  of  a  fquare  number,  or  the  2d 
power,  is  2  ;  of  a  cube  3  ;  and  fo  on  ;  the  fquare  being  a  pow¬ 
er  of  the  2d  degree ;  the  cube,  of  a  3d,  See.  It  is  otherwile 
called  the  index. 

Exponents,  as  now  ufed,  are  rather  of  a  modern  invention. 
Diophantus,  with  the  Arabian  and  the  firft  European  authors, 
denoted  the  powers  of  quantities  by  lubjoining  an  abbreviation 
of  the  name  of  the  power  ;  though  with  fome  variation,  and  dif¬ 
ference  from  one  another.  The  names  of  the  powers,  and  the 
marks  for  denoting  them,  according  to  Diophantus,  are  as  fol¬ 
low  :  viz. 

Names,  jjovxr,  aelOaor,  hjixjj.tr,  ScviZjj.o<h)>Xjilc, 

Marks,  ',  ’r  ,  JT 

i'vtxy.r.y.'.So';  ,  xvGoki£os,  Sec.  ; 

\j  \J  yj 
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which  we  denote  by 

i,  a,  a 2,  a s,  a 4,  a',  a6,  See.  < 

F.  Lucas  Paciolus,  or  De  Burgo,  for  the  root,  fquare,  cube, 
&c.  ufes  the  terms  cofa,  cenfo,  cubo,  relate  (prirno,  fecundo,  ter  tie, 
&c.),  or  the  abreviations  co.  ee.  cu. ;  and  for  root  or  radica- 
lity. 

Cardan  ufed  the  Latin  contractions  of  the  names  of  the 
powers;  and  other  contemporary,  as  well  as  fucceeding,  au¬ 
thors,  efpecially  the  Germans,  as  Stifelius,  Scheubelius,  Peli- 
tarius,  &c.  ufed  the  like  contractions,  but  femewhat  varied,  as 
thus  : 

'S,  3,  Cf,  3  3,/3,  3cf,  Sec. 

or  1,  3,  cf,  3  3)  f,  3  Cf,  Sec. 

or  1,  H,  q,  Cf,  fs>  .  7^ >  kc- 

Exp.o,  t,  2,  3,  4,  5,  6,  Sec. 

But  befides  that  way,  the  fame  authors  alfo  made  ufe  of  the 
numbers  as  in  the  laft  line  here  above,  and  it  was  Stifelius  who 
firft  called  them  by  the  name  exponent. 

Bombelli,  whole  Algebra  was  publiftied  in  1579,  denotes  the 
res,  or  unknown  quantity,  by  this  mark  .,  and  the  powers  by- 
numeral  exponents  fet  over  it,  thus:  !,  I,  ?,  Sec.  Likewile 

Stevinus,  who  publifhcd  his  Arithmetic  in  1,585,  and  his 
Algebra  foon  afterwards,  has  fuch  another  method,  but  inftead 
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of  -  he  nfes  a  fmall  circle  O,  within  which  he  places  the  nu¬ 
meral  exponent  of  the  power ;  thus  (oj,  0-  (2),  (3;,  : 

and  in  this  way  he  extends  his  notation  to  fractional  exponents, 
and  even  to  radical  ones  ;  thus  (T),  Q,  See. 

Vieta  after  this  ufed  words  again  to  denote  the  powers.  Af¬ 
terwards  Harriot  denoted  the  powers  by  a  repetition  of  the 
root  ;  as  a,  aa,  aaa,  for  the  ift,  3d,  and  3d  powers.  Inttead 
of  which,  Des  Cartes  again  retlored  the  numeral  exponents, 
placing  them  after  the  root,  when  the  power  is  high,  to  avoid 
a  too  frequent  repetition  of  the  letter  of  the  root ;  as  a5  a4,  &c. 
as  at  prelent.  Alio  Albert  Girard,  in  1629,  ufed  the  expo¬ 
nents  to  roots,  thus;  f,  If,  If,  See. 

The  notation  of  powers  and  roots  by  the  prefent  way  of  ex¬ 
ponents,  has  introduced  a  new  and  general  arithmetic  of  expo¬ 
nents  or  powers ;  for  hence  powers  are  multiplied  by  only  add¬ 
ing  their  exponents,  divided  by  fubt rafting  the  exponents, 
railed  to  other  powers,  or  roots  of  them  extracted,  by  multiply¬ 
ing  or  dividing  the  exponent  by  the  index  of  the  power  or  root. 

1  _i  j 

So  az  X  a 3  =  a5,  and  a4  X  a4  =  av  ; 

—  i  — 

a'  a1  =  a -,  and  a4  ~  a7-  =  a4; 

the  2d  power  of  a5  is  a6, 

1  and  the  3d  root  of  as  is  a\ 

This  algorithm  of  powers,  led  the  way  to  the  invention  of  lo¬ 
garithms,  which  are  only  the  indices  or  exponents  of  powers ; 

.  and  hence  the  addition  and  lubtratfion  of  logarithms  anfwer 
to  the  multiplication  and  divifion  of  numbers  ;  while  the  raif- 
ing  of  powers,  and  extracting  of  roots,  is  effected  by  multiply¬ 
ing  the  logarithm  by  the  index  of  the  power,  or  dividing  the  lo¬ 
garithm  by  the  index  of  the  root. 

Exponent  of  a  Iiaiio,  is,  byfome,  underflood  as  the  quotient 
arifing  from  the  divifion  of  the  antecedent  of  the  ratio  bv  the 
eoniequent:  in  which  fen fe,  the  exponent  of  the  ratio  of  3  to 
2  is  \  ;  and  that  of  the  ratio  of  2  to  3  is 

But  others,  and  :hofe  among  the  belt  mathematicians,  under- 
ftand  logarithms  as  the  exponents  ol  ratios  ;  in  which  fenfe 
they  coincide  with  the  idea  of  meafures  of  ratios,  as  delivered  by 
.  Kepler,  Mercator,  Halley,  Cotes,  & c. 

EXPONENTIAL  Calculus,  the  method  of  differencing,  or 
finding  the  fluxions  of,  exponential  quantities,  and  of  lumming 
rip  thofe  differences,  or  finding  their  fluents.  See  Calculus, 
Fluxions,  and  Fluents. 

Exponential  Curve,  is  that  whofe  nature  is  defined  or  ex- 
prefled  by  an  exponential  equation  3  as  the  curve  denoted  by 
ax  —  y,  or  by  a-5  =  y. 

Exponential  Equation,  is  one  in  which  is  contained  an  ex¬ 
ponential  quantity  :  as  the  equation  a%  =  b,  or  xx  —  ab,  Sec. 

■  Exponential  equations  are  commonly  bed  refolved  by  means 
of  logarithms,  viz,  firit  taking  the  log.  of  the  given  equation : 
thus,  taking  the  log.  of  the  equation  a *  =  b,  it  is  a-  X  log.  of 

a  =  log.  of  b ;  arid  hence  x  =  — . 

log.  a 

Alfo,  the  log.  of  the  equation  ax  =  ab,  is  a1  x  log.  of  x  — 
log.  ab ;  and  then  x  is  eafily  found  by  trial  and  error,  or  the 
double  rule  of  pofition. 

Exponential  Quantity,  is  that  \vhofe  power  is  a  variable 
quantity ;  as  the  expreflion  ax,  or  x. 

Exponential  quantities  are  of  feveral  degrees,  and  orders, 
according  to  the  number,  of  exponents  or  powers,  one  over  ano¬ 
ther.  Thus, 

ax  is  an  exponential  of  the  firft  order, 
y 

ax,  is  one  of  the  fecond  order, 

Z 

y  . 

ax  is  one  of  the  3d  order,  and  fo  on. 

•.See  Bernoulli  Opera  tom.  1,  page  18,2,  &c. 
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EXPORTATION,  the  flapping  and  carrying  out  of  the 
kingdom,  wares  and  commodities  for  other  countries.  See  the 
articles  Commerce,  Trade,  and  Shipping. 

EXPOSING,  the  a6l  of  letting  a  thing  to  public  view.  In 
the  Pvomilh  church,  the  lacrament  is  faid  to  be  expofed  when  it  is 
{hewn  in  public  uncovered  on  feftival  days,  and  during  the 
time  of  plenary  indulgences.  Expofing  is  alfo  ufed  with  a  far¬ 
ther  latitude :  thus  we  fay,  It  is  prohibited  to  expofe  fall'e  and 
clipped  money.  Such  a  houfe  (lands  very  high,  and  has  a  deli¬ 
cious  profpedt ;  but  it  is  expofed  to  all  the  four  winds.  Such  a 
city  being  on  the  frontiers  and  not  fortified,  is  expofed  to  the 
inful ts  of  every  party  of  forces. 

Exposing  of  Children,  a  barbarous  cuftom  praftifed  by  moft 
of  the  ancients  excepting  the  Thebans,  who  had  an  exprefs  law 
to  the  contrary,  whereby  it  was  made  capital  to  expofe  chil¬ 
dren  ;  ordaining  at  the  fame  time,  that  fueh  as  were  not  in  a 
condition  to  educate  them  thould  bring  them  to  the  magiftrateS, 
in  order  to  be  brought  up  at  the  public  expence.  Among  the 
other  Greeks,  when  a  child  was  born,  it  was  laid  on  the  ground  ; 
and  it  the  father  defigned  to  educate  his  child,  he  immediately 
took  it  up ;  but  if  he  forbore  to  do  this,  the  child  was  carried 
away  and  expofed.  The  Lacedemonians  indeed  had  a  differ¬ 
ent  cuftom  :  for  with  them  all  new-born  children  were  brought 
before  certain  triers,  who  were  tome  of  the  graved:  men  in  their 
own  tribe,  by  whomthe  infants  were  carefully  viewed ;  and  if  they 
were  found  lofty  and  well-favoured,  they  gave  orders  for  their 
education,  and  allotted  a  certain  proportion  of  land  for  their 
maintenance  ;  but  if  weakly  or  deformed,  they  ordered  them  to 
be  caft  into  a  deep  cavern  in  the  earth,  near  the  mountain  Tay- 
getus,  as  thinking  it  neither  for  the  good  of  the  children  them- 
lelves  nor  for  the  public  interelt,  that  defective  children  (hould 
be  brought  up.  Many  perfons  expofed  their  children  only  be- 
caufe  they  were  not  in  a  condition  to  educate  them,  having  no 
intention  that  they  fhould  perith.  It  was  the  unhappy  fate  of 
daughters  efpecially  to  be  thus  treated,  as  requiring  more 
expence  to  educate  and  fettle  them  in  the  world  than  fons. 

The  parents  frequently  tied  jewels  and  rings  to  the  children 
they  expofed,  or  any  other  thing  whereby  they  might  afterwards 
difeover  them,  if  providence  took  care  for  their  fafety.  Ano¬ 
ther  defign  in  adorning  thefe  infants  was  either  to  encourage 
fuch  as  found  them  to  nourifh  and  educate  them,  if  alive;  or  to 
give  them  human  burial  if  dead.  The  places  where  it  was 
ufual  to  expofe  children  were  fuch  as  people  frequented  moft. 
This  was  done  in  order  that  they  might  be  found,  and  taken  up 
by  compaflionate  perfons  who  were  in  circnmftances  to  be  at 
the  expence  of  their  education.  With  this  intention  the  Egyp¬ 
tians  and  R@mans  chofe  the  banks  of  rivers,  and  the  Greeks 
the  highways. 

EXPOSITION,  in  general,  denotes  the  fetting  a  thing  open 
to  public  view.  See  Exposing.  In  a  literary  lenle,  this  term 
denotes  the  explaining  an  author,  pafiage,  writing,  or  the  like, 
and  fetting  their  meaning  in  an  obvious  and  clear  light. 

EXPOSITOR,  or  Expository,  a  title  which  fome  writere 
have  given  to  alelTer  kind  of  di&ionaries  or  vocabularies,  ferv- 
ing  to  expound  or  explain  the  meaning  of  the  obfeure  or  diffi¬ 
cult  words  of  a  language.  It  is  alfo  ufed  in  the  fame  fenfe  with 
commentary  and  paraphrale. 

EXPOSTULATION,  in  rhetoric,  a  warm  addrefsto  a  per- 
fon  who  has  done  another  fome  injury,  reprefenting  the  wrong 
in  the  itrongeft  terms,  and  demanding  redrefs. 

EX  POST- FACTO,  inlaw,  denotesfomethingdone  after  a  thing 
that  was  committed  before.  An  eftate  granted  may  be  made  good 
by  matter  ex-poft  faBo,  that  was  not  fo  at  firft  by  eledtion,  &c. 

EXPRESSED  oils,  in  chemiffry,  fuch  oils  as  are  obtained 
from  bodies  only  by  preffing.  See  Oil. 

EXPRESSION,  in  rhetoric,  the  elocution,  diflion,  or  choice 
of  words  in  a  difeourfe,  See  Language,  Oratory,  and  Poetry* 
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Expression,  in  mufic.  See  Composition, 

Expression,  in  painting,  a  natural  and  lively  reprefentation 
of  the  fubjeft,  or  of  the  leveral  objefts  intended  to  be  fhown. 
The  expreffion  con  fills  chieffy  in  reprefenting  the  human  body 
and  all  its  parts,  in  the  aftion  fuitable  to  it :  in  exhibiting  in 
the  face  the  feveral  pa  (lions  proper  to  the  figures,  and  obferving 
the  motions  they  imprefs  on  the  external  parts.  See  Paint¬ 
ing. 

Expression,  in  algebra,  is  any  algebraical  quantity,  fimple 

or  compound  ;  as  the  expreffion,  34  or  lab,  or  ^ az  +  ft- 

Expression,  in  medicine,  chemiftry,  Ac.  the  aft  of  ex- 
preffing  or  extrafting  the  juices  or  oils  of  plants,  fruits,  or 
other  matters,  by  fqueezing,  wringing,  or  preffing  them  in  a 
prefs.  After  having  let  the  herbs  infule  a  due  time,  their  iuice 
mull  be  drawn  by  expreffion  in  a  linen  cloth  or  by  a  prefs. 

EXSICCATION,  formed  of  ex,  and  Jiccus  “  dry,”  in  che- 
millry,  Ac.  the  aft  of  drying  up  or  evaporating  the  moifture 
of  a  thing. 

EXSl’I  RATION,  in  phyfic,  that  part  of  refpiration  by 
which  the  air  is  expelled  or  driven  out  of  the  lungs.  See  Re¬ 
spiration. 

EXSUDATION,  or  Exudation,  the  aft  of  fweating  out. 
It  is  in  this  manner  that  gums,  balfams,  Ac.  are  ufually  pro¬ 
duced  from  trees. 

EXTACY,  a  tranfport  which  fufpends  the  funftion  of  the 
l'enfes,  by  the  intenfe  contemplation  of  l'ome  extraordinary  or 
fupernatural  objeft.  In  medicine,  it  denotes  a  fpecies  of  catalep- 
ly,  when  a  perfon  perfeftly  remembers,  after  the  paroxyfm  is 
over,  the  ideas  he  conceived  during  the  time  it  lafted. 

EXTANT,  fomething  that  Hill  fubfifts,  or  is  in  being.-  It  is 
“but  part  of  the  hiftory  of  Livv,  of  the  writings  of  Cicero,  Cae- 
far,  Ac.  that  are  extant :  the  rell  are  loft.  We  have  nothing  ex¬ 
tant  of  Socrates,  though  he  wrote  a  great  deal. 

EXTENSION,  in  philolbphy,  one  of  the  common  and  ef- 
fential  properties  of  body  5  or  that  by  which  it  poffelles  or  takes 
up  fome  part  of  univerfal  fpace,  which  is  called  the  place  of 
that  body.  See  Metaphysics. 

EXTENSOR,  an  appellation  given  to  feveral  mufcles,  from 
their  extending  or  ftretching  the  parts  to  which  they  belong. 
See  Anatomy,  Table  of  the  Mufcles. 

EXTENT,  in  law,  is  ufed  in  a  double  fenfe.  Sometimes  it 
fmnifies  a  writ  or  command  to  the  ffieriff  for  the  valuing  of 
lands  or  tenements  ;  and  lometimes  the  aft  of  the  ftierift',  or 
other  commiffioner,  upon  this  writ. 

EXTENUATION,  the  aft  of  diminiffiing  or  leflening  the 
bulk  or  lubftance  of  a  thing,  elpecially  of  the  human  body.  Fe¬ 
vers,  agues,  long  abftinence,  Ac.  occafion  great  extenuations  or 
emaciations. 

Extenuation,  is  alfo  a  figure  in  rhetoric,  oppofite  to  the 
hyperbole.  The  Greeks  call  it  hilolvc. 

EXTERIOR,  or  External.  See  External. 

EXTERMINATION,  in  general,  the  extirpating  or  de- 
ftroying  fomething. 

Extermination,  or  Exterminating,  in  algebra,  is  the 
taking  away,  or  expelling  of  fomething  frc.m  an  expreffion, 
or  from  an  equation  :  as  to  exterminate  fiurds,  fractions,  or  any 
particular  letter  or  quantity  out  of  equations. 

Thus,  to  take  away  the  fractional  form  from  this  equation 
1  a1  +  x1  ah 

- ==  —7  ;  multiply  each  numerator  by  tne  other’s  deno- 

16  a  J 

minator,  and  the  equation  becomes +  eix*  —  iabc,  out  of 
fractions. 

Alto,  to  take  away  the  radieality  from  the  equation 

a 2  —  xz  —  ic,  raife  each  to  the  2d  power,  and  it  becomes 
—  9X1  =  4ft. 

For  exterminating  any  quantity  out  of  equations)  there  are 
Vol.  III. 


various  rules  and  methods,  according  to  the  form  of  the  equa¬ 
tions  ;  of  which  many  excellent  Ipecimens  may  he  feen  in 
Newton’s  Algebra,  p.  60,  ed.  1738;  or  in  Maclaurin’s  Alge¬ 
bra,  part  1,  chap.  12.  For  example,  to  exterminate  out  of 
thefe  two  equations,  a  +  x  ~  b  +  y, 
and  3#  =.  ix  +  y  5 

fubtraft  the  upper  equation  from  the  under,  fo  (hall  there  arife. 
Zb  — a  —  at  =  ix  —  b ,  then,  by  the  known  methods  of 
tranlpofition,  &c.  there  is  obtained  4/^  —  a  ~  3  v,  and  hence 

—  a 

A-  —  r  • 

li 

EXTERNAL,  a  term  of  relation  applied  to  the  furface  01* 
outfide  of  a  body,  or  that  part  which  appears  or  prefents  itfelf  to 
the  eye,  touch,  Ac.  in  contradiftinftion  to  internal.  It  is  alfo 
ufed  to  fignify  any  thing  that  is  without-fide  a  man,  or  that  is 
not  within  himlelf,  particularly  in  his  mind  3  in  which  fenfe  we 
fay,  external  objefts,  Ac. 

EXTINGUISHMENT,  in  law,  is  a  Confolidation  or  union, 
as  where  one  has  due  to  him  a  yearly  rent  out  of  lands,  and  af¬ 
terwards  purchafes  the  lands  out  of  which  the  rent  arifes  3  in  this 
cafe,  both  the  property  and  the  rent  being  united  in  one  pof- 
feflbr,  the  rent  is  faid  to  be  extinguiffied. 

EXTIRPATION,  formed  of  ex,  and  Jlirps  “  root,”  the  aft 
of  pulling  up  or  deftroying  a  thing  to  the  very  roots.  Among 
the  prayers  of  the  Romiffi  jubilee,  there  is  one  for  the  extirpa¬ 
tion  of  herely. 

Extirpation  iS  alfo  ufed,  in  furgery,  for  cutting  off  any 
part  entirely  3  as  a  wen,  Ac.  or  the  eating  it  away,  as  a  wart, 
Ac.  by  corrofive  applications. 

EXTISPEX,  in  antiquity,  the  perfon  who  drew  pre- 
fages  from  viewing  the  entrails  of  animals  offered  in  facri- 
fice. 

EXTORTION,  inlaw,  is  an  illegal  manner  of  wrefting  any 
thing  from  a  man,  either  by  force,  menace,  or  authority.  It  is 
alfo  the  exaftion  of  unlawful  ufury,  winning  by  unlawful 
games,  and  taking  more  than  is  due  under  pretence  of  right,  as 
exceffive  tolls  in  millers,  Ac.  At  the  common  law,  extortionts 
punifiiable  by  fine  and  imprifonment 3  and  the  ftatute  of  3  Eliz.  i . 
c.  30.  has  enafted,  that  officers  of  juftice  guilty  of  extortion  for 
the  expedition  of  bufinefs,  Ac.  (hall  render  to  the  party  treble 
value.  There  are  likewife  divers  other  ftatutes  for  punifhing 
extortions  of  fheriffs’  bailiffs,  gaolers,  clerks  of  the  affize  and 
of  the  peace,  attorneys,  folicitors,  Ac. 

EXTRACT,  in  pharmacy,  is  afolution  of  the  purer  parts  of 
a  vegetable  inlpiffated,  by  ciiftillation  or  evaporation,  nearly  to 
the  confidence  of  honey. 

Extract,  in  matters  of  literature,  is  fomething  copied  or 
collefted  from  a  book  or  pape.r. 

EXTRAC  FION,  in  chemiftry  and  pharmacy,  the  operation 
by  which  elfences,  tinftures,  Ac.  are  drawn  from  natural  bodies. 
See  Extract. 

Extraction,  in  furgery,  is  the  drawing  any  foreign  matter 
out.  of  the  body  by  the  hand,  or  by  the  help  of  inftruments.  See 
Surgery. 

Extraction,  in  genealogy,  implies  the  ftock  or  family 
from  which  a  perfon  is  delcended.  See  Descent. 

Extraction  of  Hoots,  in  algebra  and  arithmetic,  the  me¬ 
thods  of  finding  the  roots  of  given  numbers  or  quantities.  See 
Algebra,  p.  105,  and  Arithmetic,  p.  322. 

EXTRACTOR,  in  midwifery,  an  inltrument  or  forceps  for 
extrafting  a  child  by  the  head  in  difficult  cafes. 

EXTRAJUDICIAL,  fomething  done  out  of  the  proper 
court,  or  the  ordinary  courfe  of  law.  As  when  judgment  is 
given  in  a  caule,  or  cafe,  not  depending  in  that  court  where 
fuch  judgment  is  given,  or  wherein  the  judge  has  no  jurif- 
diftion. 

EXTRAORDINARII,  amongft  the  Romans,  was  a  body 
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*f  men  confiding  of  a  third  part  of  the  foreign  horfe  and  a  fifth 
of  the  foot,  which  was  feparated  from  the  reft  of  the  forces  bor¬ 
rowed  from  the  confederate  ftates,  with  great  policy  and  caution, 
to  prevent  any  defign  that  they  might  poftihly  entertain  againft 
the  natural  forces.  A  more  choice  body  of  men  were  drawn 
from  among  the  extraordinarii  under  the  name  of  abletti.  See 
Ablecti. 

EXTRAORDINARY,  fomething  out  of  the  common 
courfe.  Thus,  extraordinary  couriers  are  thole  fent  exprefs  on 
lome  urgent  occafion.  An  extraordinary  ambatiador,  or  envoy, 
is  fuch  a  one  as  is  fent  to  treat  or  negotiate  l'ome  fpecial  and 
important  affair,  as  a  marriage,  a  treaty,  confederacy,  &c.  or 
even  on  occafion  of  fome  ceremony,  as  condolence,  congratula¬ 
tion,  See.  A  gazette,  journal,  or  other  news-paper  extraordi¬ 
nary,  is  that  publifhed  after  fome  great  and  notable  event,  con¬ 
taining  the  detail  or  particulars  thereof,  which  are  not  found  in 
the  ordinary  papers. 

EXTRAVAGANTES,  thofe  decretal  epiftles  which  were 
publifhed  after  the  Clementines.  They  were  fo  called,  be- 
caufe  at  firft  they  were  not  digefted  or  ranged  with  the  other  pa¬ 
pal  conftitutions,  but  feemed  to  be,  as  it  were,  detached  from 
the  canon-law.  They  continued  to  be  called  by  the  fame  name 
when  they  were  afterwards  inferted  in  the  body  of  the  canon 
law.  The  firft  extravagantes  are  thofe  of  John  XXII.  fuccef- 
for  of  Clement  V.  The  laft  collection  was  brought  down  to  the 
year  14S3,  and  was  called  the  common  extravagantes,  notwith- 
ftanding  that  they  were  likewife  incorporated  with  the  reft  of 
the  canon  law. 

EXTRAVASATION,  in  contufions,  fractures,  and  other 
accidents  of  the  cranium,  is  when  one  or  more  of  the  blood- 
•veflels  are  broken  or  divided,  whereby  there  is  a  difeharge  of  blood 
into  the  cavity  or  cellular  membrane  of  the  parts  where  fuch 
reffel  is  fituated.  See  Surgery. 

EXTREME- and- Mean  Proportion,  is  when  a  line  or  any 
quantity  is  fo  divided,  as  that  the  whole  line  is  to  the  greater 
part,  as  that  greater  part  is  to  the  lefs  part.  Hence,  in  any 
line  fo  divided,  the  reCtangle  of  the  whole  line  and  the  lefs  feg- 
Dient,  is  equal  to  the  fquare  of  the  greater  fegment. 

Euclid  (hews  how  to  divide  a  line  in  extreme  and-mean  ratio, 
in  his  Elements,  book  2,  prop,  ir,  to  this  effect:  Let  AB  be 
the  given  line  ;  to  which  draw  AE  perpendicular  and  equal  to 
half  AB  ;  in  EA  produced  take  EF  =  EB,  fo  fliall  AF  be 
equal  to  the  greater  part ;  confequently  if  AG  be  taken  equal 
to  AF,  the  line  AB  will  be  divided  in  Gas  required. 


The  fame  may  be  done  otherwife  thus  : 

As  before,  make  AE  (fig.  2.)  perpendicular  and  —  £AB ; 
join  EB,  on  which  take  EC  =  EA,  and  then  take  BD  =  BC, 
fo  fhall  the  line  be  divided  in  D  as  required. 

No  number  can  be  divided  into  extreme  and  mean  propor¬ 
tion,  fo  that  its  two  parts  fhall  be  rational  5  as  is  well  demon¬ 
itrated  by  Clavius,  in  his  Commentary  upon  the  9th  book  of 
Euclid’s  Elements  ;  and  the  fame  thing  will  alfo  appear  from 
the  following  algebraical  folution  of  the  fame  problem  :  Let 
«  denote  the  whole  line,  and  x  the  greater  part ;  then  fhall 

a _ *  be  the  lefs  part,  and  the  reCtangle  of  the  whole  and  lefs 

yart  being  put  equal  to  the  fquare  of  the  greater  part,  gives  this 


equation,  =  a  X  a  - —  x  =  a1  - —  <z.v;  hence  x1  -f-  a x  =  a 9 
and  by  completing  the  fquare,  and  extracting  the  root.  Sec. 

there  is  at  laft  x  — 


Vs  — 


a  the  greater  part  ;  confequently 


.5  -  VS 


a  is  the  lefs  part.  And  as  the  fquare  root 

of  5,  which  cannot  be  exaCtly  extracted,  makes  a  portion  of 
both  thefe  parts,  it  is  manifeft  that  neither  of  them  can  be  ob¬ 
tained  in  rational  numbers. 

Euclid  makes  great  ufe  of  this  problem,  viz,  in  feveral  parts 
of  the  13th  book  of  the  Elements  ;  and  by  means  of  it  he  con- 
ftruCts  that  notable  propofition,  viz.  the  10th  of  the  4th  book, 
which  is  to  conltruCt  an  it'ofceles  triangle  having  each  angle  at 
the  bale  double  the  angle  at  the  vertex. 

EXTREMES  Conjunct,  and  "Extremes  Disjunct,  in  fphe- 
rical  trigonometry,  are  the  former  the  two  circular  parts  that 
lie  next  the  affirmed  middle  part,  and  the  latter  are  the  two  that 
lie  remote  from  the  middle  part.  Thefe  were  terms  applied  by 
lord  Napier,  in  his  univerfal  theorem  for  refolving  all  right- 
angled  and  quadrantal  fpherical  triangles,  and  publifhed  in  his 
Logarithmorum  Canonis  Defcriptio,  an.  1614.  In  this  theorem, 
Napier  condenfes  into  one  rule,  in  two  parts,  the  rules  for  all 
the  cafes  of  right-angled  fpherical  triangles,  which  had  been  fe- 
parately  demonftrated  by  Pitifcus,  Lanfcergius,  Copei'nicus, 
Regiomontanus,  and  others.  In  this  theorem,  negleCting  the 
right  angle,  Napier  calls  the  other  five  parts,  circular  parts, 
which  are,  the  two  legs  about  the  right  angle,  and  the  com¬ 
plements  of  the  other  three,  viz.  of  the  hypothenufe,  and  the 
two  oblique  angles.  Then,  taking  any  three  of  thefe  five  parts, 
one  of  them  will  be  in  the  middle  between  the  other  two,  and 
thefe  two  are  the  extremes  conjunct  when  they  are  immediately 
adjacent  to  that  middle  part,  or  they  are  the  extremes  disjunct 
when  they  are  each  feparated  from  the  middle  one  by  another 
part.  Thus  the  five  parts  being  AB,  AC, 
and  the  complements  of  BC  and  of  the  two 
angles  B  and  C  :  then  if  the  three  parts  be 
AB,  and  the  complements  of  the  angle  B 
and  the  hypothenufe  BC  be  taken,  thefe 
three  are  contiguous  to  each  other,  the  angle 
B  lying  in  the  middle  between  the  other  two: 
therefore  the  comp,  of  B  is  middle  part,  and 
AB  with  the  comp,  of  BC  the  extremes  con¬ 
junct.  But  if -the  three  tides  be  taken  ;  BC  is  equally 
rated  from  the  two  legs  AB  and  AC,  by  two  angles  B  and  C  ; 
and  therefore  thefe  two  legs  AB'and  AC  are  extremes  disjunfh, 
and  the  comp,  of  BC  the  middle  part. 

Napier’s  rule  for  refolving  each  rule  is  in  two  parts,  as  follows  : 
The  rehtangle  contained  by  radius  and  the  line  of  the  middle 
part,  is  equal  to  the  reCtangle  of  the  tangents  of  the  extremes 
conjunct,  or  equal  to  the  reCtangle  of  the  fines  of  the  extremes 
disjunCt;  which  rule  comprehends  all  the  cafes  that  can  hap¬ 
pen  in  right-angled  fpherical  triangles.  In  the  application  of 
this  rule,  the  equal  reCtangles  are  divided  into  a  proportion 
or  analogy,  in  fuch  manner  that  the  term  fought  may  be  the 
laft  of  the  four  terms  that  are  concerned,  and  confequently  its. 
correfponding  term  in  the  fame  reCtangle  muft  be  the  firft  of 
thofe  terms. , 

Extremes,  in  logic,  the  two  extreme  terms  of  the  conclu- 
fion  of  a  fyllogifm  ;  viz.  the  predicate  and  fubjeCt.  They  are. 
called  extremes,  from  their  relation  to  another  term,  which  is  a 
medium  or  mean  between  them.  The  predicate,  as  being 
likewife  had  in  the  firft  propofition,  is  called  the  majus  extremum , 
greater  extreme  ;  and  the  fubjeCt,.  as  being  put  in  the  fecond  or 
minor  propofition,  is  called  the  minus  extremum,  leffer  ex¬ 
treme.  Thus,  in  the  fyllogifm,  man  is  an  animal;  Peter  is  a 
man,  therefore  Peter  is  an  animal ,  the  word  animal  is  the 
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greater  extreme.  Peter  the  lefs  extreme,  and  the  man  the  me¬ 
dium.  See  Syllogism. 

Extreme  Unilion.  See  Unction. 

EXTREMITIES  of  figures,  in  painting,  is  ufed  for  the 
head,  hands,  and  feet.  Thcfe  thould  be  drawn  with  more 
nicety  and  exadlnefs,  or  more  terminated  than  other  parts ; 
which  will  help  to  render  the  action  more  expreffive, 

EXTRINSIC,  among  metaphyficians,  is  taken  in  various 
fenfes.  Sometimes  it  fignifies  a  thing’s  not  belonging  to  the 
eiTence  of  another;  in  which  fenfe,  the  efficient  caufe  and  end 
of  a  thing  are  faid  to  be  extrinfic.  Sometimes  it  fignifies  a 
thing’s  not  being  contained  within  the  capacity  of  another;  in 
which  fenfe,  thole  caufes  are  called  extrinfic  which  introduce 
fomething  into  a  fubjeifl  from  without,  as  when  a  fire  intro¬ 
duces  heat.  Sometimes  it  fignifies  a  thing  added  or  applied  to 
another;  in  which  fenfe  accidents  and  adherents  are  faid  to  be 
extrinfic  to  the  lubjeCts  to  which  they  adhere.  Sometimes  the 
vifion  is  faid  to  be  extrinfic  from  forne  form  which  does  not 
exift  in  that  thing,  but  is  adjacent  to  it,  or  by  fotne  means  or 
other  without  it. 

EXTUBERANCES,  in  furgery,  are  fwellings  or  rifings  up 
in  the  flefli  or  other  parts  of  the  body. 

EXUBERANCE,  compounded  ol  ex,  and  uber  “  plentiful,” 
in  rhetoric,  a  redundancy.  See  Redundance  and  Pleonasm. 

EXUDATION.  See  Exsudation. 

EXVERR/E,  in  antiquity,  a  kind  of  bruffi  ufed  in  cleanfing 
houfes  out  of  ‘which  a  dead  perfon  had  been  carried. 

EXULCERATION,  in  furgery,  the  a£t  or  procefs  of  ulce¬ 
ration,  whether  happening  fpontaneoufiy,  or  caufed  by  fome 
irritating  or  cauftic  application. 

EXUVIAL,  among  naturalifts,  the  caft-off  parts  or  coverings 
of  animals,  as  the  fkins  of  ferpents,  caterpillars,  and  other  infefits. 

Exuviae  is  alfo  ufed  for  fome  (hells  and  other  marine  bodies, 
frequently  found  in  the  bowels  of  the  earth;  fuppofed  to  have 
been  depofited  there  at  the  deluge,  as  being  the  remains  of  once 
living  creatures.  See  Shell,  Fossile,  &c. 

EY,  in  our  old  writers,  the  fame  with  infula  “  an  ifiand from 
which  comes  eyet,  a  lmall  ifiand  or  iflet,  vulgarly  called  cygbt. 

EYCK.  See  Bruges  (John  of.) 

EYE,  in  anatomy.  See  Anatomy,  p.  210.  A  new-born 
child  (hall  be  obferved,  perhaps,  never  to  keep  its  eyes  fixed  on 
any  one  object,  but  continually  changing  from  one  to  another, 
and  if  you  put  your  hand  before  them,  the  child  will  not  wink. 
Hence  fome  have  thought,  that  new-born  infants  have  no 
fight:  but  this  is  a  miftake;  and  the  true  reafon  why  their  eyes 
are  in  peqietual  motion  is,  that  they  have  not  yet  acquired  the 
habit  of  examining  one  thing  at  once  with  their  eyes:  their 
not  winking  at  the  approach  of  the  hand,  arifes  from  their 
want  of  experience  how  eafily  their  eyes  may  be  hurt;  but  in 
a  few  days  they  get  the  habit  of  winking,  fo  that  afterwards 
their  eyes  do  it  fpontaneoufiy  at  the  approach  of  danger.  Ar¬ 
tificial  eyes  are  made  of  concave  plates  of  gold,  (fiver,  glafs,  or 
enamel,  and  are  coloured  fo  as  to  refemble  the  natural  eye. 
They  mud,  when  fixed  in  the  orbit,  be  taken  out  and  cleaned 
every  night,  and  replaced  in  the  morning.  If  no  more  of  a 
difeafed  eye  is  removed  than  what  is  preternaturally  projected, 
or  if  enough  is  left  to  preferve  the  mufcles  unhurt,  the  artifi¬ 
cial  eye  will  have  a  little  motion  from  the  mufcles  that  remain. 
If  the  eye  does  not  fit  well,  it  irritates  and  inflames  the  other 
eye ;  in  which  cafe  it  fitould  be  laid  alkie,  until  one  can  be  had 
that  fits  better. 


Bull's  Eye,  in  Aftronomy.  See  AldebarAn. 

Eye  of  a  Block,  in  naval  affairs,  that  part  of  the  rope-drop 
which  is  fattened  to  fome  neceflary  place  in  the  fifip  :  the  drop 
is  a  fort  of  wreath  or  rope  formed  into  a  ring,  and  fixed  round 
the  block  for  the  double  convenience  of  drengthening  the  block 
and  fadening  it  in  any  place  where  it  is  wanted. 

Eye,  in  agriculture  and  gardening,  fignifies  a  little  bud  or 
ffioot,  inferted  into  a  tree  by  way  of  graft.  See  Engraft¬ 
ing. 

Eye  of  a  Tree,  a  fmall  pointed  knot  to  which  the  leaves 
fticlc,  and  from  which  the  (hoots  or  fprigs  proceed.  See 
Gamma. 

Eye,  a  town  of  Suffolk,  22  miles  from  Ipfwich  and  91  from 
London.  It  may  be  called  an  ifiand,  becaufe  it  is  furrounded 
by  a  brook  near  the  borders  of  Norfolk,  in  the  road  between 
Ipfwich  and  Norwich.  It  was  incorporated  by  king  John; 
has  two.  bailiffs,  10  principal  burgeffes,  24  common-council,  a 
recorder,  and  town-cleric.  It  Is  a  mean-built  place,  with  nar¬ 
row  ftreets.  The  chief  manufacture  is  bone-lace  and  fpinning. 
Here  is,  however,  a  large  handfome  church ;  and  near  it  are 
the  ruinous  walls  of  an  ancient  callle  and  monadery.  The 
market  is  on  Saturday,  the  fair  on  Whit-Monday.  It  has  only 
fent  members  to  parliament  fince  the  reign  of  Edward  IV. 

Eye -Bright.  See  Euphrasia. 

EYMOUTH,  a  town  of  Scotland  in  the  county  of  Berwick, 
formerly  fortified  to  curb  the  garrifon  of  Berwick,  from  which 
place  it  is  didant  fix  miles.  W.  long.  1.  50.  N.  lat.  55.  50, 

EYRAC,  or  Irac,  Arabia,  a  province  of  Turkey  in  Afia, 
345  miles  in  length,  and  190  in  breadth ;  of  which  Bagdad  is 
the  capital. 

Eyrac  Agemi,  the  principal  province  of  Perfia,  anciently 
called  Parthia. 

EYRE,  or  Eire,  in  law,  the  court  of  itinerant  jufticesi  See 
Assize. 

Eyrie,  in  falconry,  a  brood  or  neft,  a  place  where  hawks 
build  and  hatch  their  young. 

EZEKIEL,  a  canonical  book  of  the  Old  Tedament,  refer¬ 
ring  chiefly  to  the  degenerate  manners  and- corruptions  of  the 
Jews  of  thofe  times.  It  abounds  with  fine  fentences  and  rich 
companions,  and  difeovers  a  good  deal  of, learning  in  profane 
matters.  Ezekiel  was  carried  captive  to  Babylon  with  Jecho- 
niah,  and  began  his  prophefies  in  the  fifth  year  of  the  capti¬ 
vity.  He  was  cotemporary  with  Jeremiah,  who  prophefied  at 
the  fame  time  in  Judea.  He  foretold  many  events,  particular¬ 
ly  the  deftruftion  of  the  temple,  the  fatal  catadrophe  of  thofe 
who  revolted  from  Babylon  to  Egypt,  and  the  happy  return  of 
the  Jews  to  their  own  land. 

EZION-gabeh,  a  town  of  Arabia  Petraea. 

EZRA,  a  canonical  book  of  the  Old  Tedament ;  compre¬ 
hending  the  hifiory  of  the  Jews  from  the  time  of  Cyrus’s  edi6V 
for  their  return,  to  the  20th  year  of  Artaxerxes  Longimanus. 
It  fpecifies  the  number  of  Jews  who  returned,  and  Cyrus’s  pro¬ 
clamation  for  the  rebuilding  the  temple,  together  with  the  lay¬ 
ing  its  foundation,  the  obdrudlion  it  met  with,  and  the  finiffi- 
ing  thereof  in  the  reign  of  Darius.  The  illufirious  author  of 
this  book  was  alfo  the  redorer  and  publifiier  of  the  canon  of 
the  Old  Tedament.  See  Bible.  The  books  of  Ezra,  called 
in  the  Engliffi  verfion  the  Firjl  and  Second  Books  of  Efdras, 
though  held  by  fome,  particularly  the  Greeks,  for  canonical,  are 
thrown  by  the  Engliffi  church  into  the  number  of  apocryphall 
books,  being  only  extant  in  Greek. 
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FAB 

FTHE  fourth  confonant,  and  fixth  letter  of  the  alphabet. 

-)  The  letter  F  is  borrowed  from  the  digamma  or  double 
gamma  of  the  iElians,  as  is  evident  from  the  infcription  on 
the  pedeftal  of  the  coloffus  at  Delos;  and  was  undoubtedly 
formed  from  the  old  Hebrew  vau  :  and  though  this  letter  is  not 
found  in  the  modern  Greek  alphabet,  yet  it  was  in  the  ancient 
^one,  from  whence  the  Latins  received  it  and  tranfmitted  it  to  us. 

It  is  formed  by  a  ftrong  expreffion  of  the  breath,  and  ioining 
at  the  fame  time  the  upper-teeih  and  under-lip.  It  has  but 
one  fort  of  found,  which  has  a  great  affinity  with  v  and  pb, 
the  latter  being  written  for  it  by  us  in  all  Greek  words,  as  fbi- 
lofophy,  &c.  though  the  Italians  write  it  Jilofqfia. 

The  Romans  for  fome  time  ufed  an  inverted  F,  inftead 
of  V  confonant,  which  had  no  peculiar  figure  in  their  al¬ 
phabet.  Thus,  in  infcriptions  we  meet  with  TEHMI'NA^IT, 
DI4I,  &c.  Lipfius  and  others  fay,  that  it  was  the  emperor 
Claudius  who  introduced  the  ufe  of  the  inverted  digamma,  or 
^  :  but  it  did  not  long  fubfift  after  his  death ;  for  Quintilian 
obferves,  that  it  was  not  ufed  in  his  time. 

F,  or  fa,  in  mufic,  is  the  fourth  note  in  rifing  in  this  order 
of  the  gamut,  ut,  re,  mi,  fa.  It  iikewife  denotes  one  of  the 
G>  -  yk  keys  in  mufic,  deftined  for  the  bafs. 

F,  in  phyfical  prefcriptions  ftands  for  Fiat,  or  “  Let  it  be 
done.”  Thus  f  s.  a.  fignifies  fiat  fecundum  artem. 

F  was  alfo  a  numeral  letter,  fignifying  40 ;  according  to 
the  verfe,  “  Sexta  quaterdcnos  gerit  qiue  difiat  ab  alpha!'  And 
when  a  dafh  was  added  at  top,  thus  ?,  it  fignified  forty  thou- 
fand. 

F,  in  the  civil  law.  Two  Fs  joined  together  thus,  fij  fignify 
the  pandedts.  See  Pandects. 

F,  in  criminal  law,  a  ftigma  or  brand  put  upon  felons  with 
a  hot  iron,  on  their  being  admitted  to  the  benefit  of  clergy;  by 
flat.  4  H.  7.  c.  1 3. 

FABA,  in  botany.  See  Vicia. 

FABAGO,  in  botany ;  a  fpecies  of  bean-caper,  or  Zygo 

THYLLUM. 

FABER,  in  ichthyology ;  a  fpecies  of  Zeus. 

FABIAN  (Robert,)  an  alderman  of  the  city  of  London, 
and  theriff  in  the  year  1494;  was  a  perfon  of  learning  for  the 
time  he  lived  in,  a  good  poet,  and  author  of  a  Chronicle  of 
England  and  France,  intitled  The  Concordaunce  of  Stories,  in 
two  volumes  folio,  beginning  with  Brute,  and  ending  with  the 
20th  of  Henry  VII.  1504.  It  contains  feveral  curious  parti¬ 
culars  relative  to  the  city  of  London,  not  elfewhere  to  be  found. 
Stowe  calls  it  “  a  painful  labour,  to  the  great  honour  of  the 
city  and  of  the  whole  realm.”  We  are  told  that  Cardinal 
‘Wolfey  caufed  as  many  copies  of  this  book  as  he  could  procure 
to  be  burned,  becaufe  the  author  had  made  too  clear  a  difcovery 
of  the  large  revenues  of  the  clergy.  Fabian  died  in  151a. 

FAB1I,  a  noble  and  powerful  family  at  Rome,  who  derived 
their  name  from  fab  a,  a  bean,  bec-aufe '  fome  of  their  anceftors 
cultivated  this  pulfe.  They  were  once  fo  numerous  that  they 
took  upon  the-mfelves  to  wage  war  againft  the  Veientes.  They 
came  to  a  general  engagement  near  the  Cremera,  in  which  all 
the  family,  confifting  of  306  men,  were  totally  (lain,  year  of 
Rome  277.  There  only  remained  one  whofe  tender  age  had 
detained  him  at  Rome,  and  from  him  arofe  the  noble  Fabii  in 
the  following  ages. 

FABIUS  (Maximus  Rullianus),  was  the  firft  of  the  Fabii 
who  obtained  the  furname  of  Maximus,  for  leflening  the  power 


FAB 

of  the  populace  at  elections.  He  was  mafter  of  horfe,  and  his 
vidtory  over  the  Samnites  in  that  capacity  nearly  coft  him  his 
life,  becaufe  he  engaged  the  enemy  without  the  command  of 
the  dictator.  He  was  five  times  conful,  twice  dictator,  and 
once  cenfor.  He  triumphed  over  feven  different  nations  in  the 
neighbourhood  of  Rome,  and  rendered  himfelf  illufirious  by  his 
patriotifrn. 

Fabius  (Ruftlcus),  an  hiftorian  in  the  age  of  Claudius  and 
Nero.  Fie  was  intimate  with  Seneca ;  and  the  encomiums 
which  Tacitus  paffeS  upon  his  ftyle,  make  us  regret  the  lofs  of 
his  competitions. 

Q.  Fabius  (Maximus),  a  celebrated  Roman,  who  from  a 
dull  and  inactive  childhood  was  raifed  to  the  higheft  offices  of 
the  ftate.  In  his  firft  conlulfhip  he  obtained  a  victory  over 
Liguria,  and  the  fatal  battle  of  Thrafymenus  occafioned  his 
eledtion  to  the  dictatorfhip.  In  this  important  office  he  began 
to  oppofe  Hannibal,  not  by  fighting  him  in  the  open  field,  like 
his  predeceffors,  but  he  continually  haraffed  his  army  by  coun¬ 
termarches  and  ambufeades,  from  which  he  received  the  fur- 
name  of  CunQator,  or  Delayer.  Hannibal  fent  him  word, 
that  “  If  he  was  as  great  a  captain  as  he  would  be  thought,  he 
ought  to  come  into  the  plain  and  give  him  battle.”  But  Fabius 
coldly  replied,  “  That  if  he  was  as  great  a  captain  as  he  would 
be  thought,  be  would  do  well  to  force  him  to  fight.”  Such 
operations  for  the  commander  of  the  Roman  armies  gave  of¬ 
fence  to  fome;  and  Fabius  was  even  accufed  of  cowardice.  He 
however  continued  firm  in  his  firft  refolutions ;  and  patiently 
bore  to  fee  his  mafter  of  horfe  raifed  to  fhare  the  dictatorial 
dignity  with  himfelf,  by  means  of  his  enemies  at  home.  AVhen 
he  had  laid  down  his  office  of  dictator,  his  fucceffors,  for  a 
while,  followed  his  plan  ;  but  the  raftmefs  of  Varro,  and  his 
contempt  for  the  operations  of  Fabius,  occafioned  the  fatal 
battle  of  Cannne.  Tarentum  was  obliged  to  furrender  to  his 
arms  after  the  battle  of  Cannx ;  and  on  that  occafion  the  Car¬ 
thaginian  enemy  obferved  that  Fabius  was  the  Hannibal  of 
Rome.  When  he  had  made  an  agreement  with  Hannibal  for 
the  ranfom  of  the  captives,  which  was  totally  difapproved  by 
the  Roman  fenate,  he  fold  all  his  eftates  to  pay  the  money,  ra¬ 
ther  than  forfeit  his  word  to  the  enemy.  The  bold  prOpofals 
of  young  Scipio  to  go  and  carry  the  war  from  Italy  to  Africa, 
was  rejedted  by  Fabius  as  chimerical  and  dangerous.  He  did 
not,  however,  live  to  fee  the  fuccefs  of  the  Roman  arms  under 
Scipio,  and  the  conqueft  of  Carthage  by  meafures  which  he 
treated  with  contempt  and  heard  with  indignation.  He  died 
in  the  100th  year  of  his  age,  after  he  had  been  five  times  con¬ 
ful,  and  twice  honoured  with  a  triumph.  The  Romans  were 
lb  fenfible  of  his  great  merit  and  fervices,  that  the  expences  of 
his  funeral  were  defrayed  from  the  public  treafury. — His  fon 
bore  the  fame  name,  and  {bowed  himfelf  worthy  of  his  noble 
father’s  virtues.  During  his  confulfhip  he  received  a  vifit  from 
his  father  on  horfeback  in  the  camp.  The  fon  ordered  the  fa¬ 
ther  to  difmount;  and  the  old  man  cheerfully  obeyed,  em¬ 
bracing  his  fon,  and  faying,  “  I  wi filed  to  know  whether  you 
knew  what  it  is  to  be  conlul.”  He  died  before  his  father,  and 
Cunftator  with  the  moderation  of  a  pbilofopher  delivered  a  fu¬ 
neral  oration  over  the  dead  body  of  his  ton. 

Fabius,  ftyled  Plclor,  a  Roman  general  and  hiftorian.  He 
firft  introduced  painting  at  Rome;  and  having  caufed  the  walls 
of  the  temple  of  Flealth  to  be  painted,  fome  authors  have  er- 
roneoutly  reckoned  him  a  painter.  He  died  about  216  B.  C. 
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FABLE,  a  ta'e,  or  feigned  narration,  designed  either  to  in¬ 
draft  or  divert,  difguifed  under  the  allegory  of  an  adtion,  &c. 
Fables  were  the  firft  pieces  of  wit  that  made  their  appearance  in 
the  world ;  and  have  continued  to  be  highly  valued,  not  only  in 
times  of  the  greateftAimplicity,  but  in  the  mod:  polite  ages  of  the 
world.  Jotham’s  fable  of ‘the  trees  is  the  oldeft  that  is  extant, 
and  as  beautiful  as  any  that  have  been  made  fince.  Nathan’s 
fable  of  the  poor  man  is  next  in  antiquity.  We  find  FEfop  in 
the  mold  diftant  ages  of  Greece ;  and  in  the  early  days  of  the 
Roman  commonwealth,  we* read  of  a  mutiny  appeafed  by  the 
fable  of  the  belly  and  the  members.  As  fables  had  their 
rife  in  the  very  infancy  of  learning,  they  never  flourifhed  more 
than  when  learning  was  at  its  greatefi  height  ;  witnefs  Horace, 
Boileau,  and  Fontaine. 

Fable  is  a  good  way  of  giving  counfel,  and  mold  univerfally 
pleating,  becaufe  lead  fhocking  to  our  pride  ;  for,  in  the  read¬ 
ing  of  a  fable,  a  man  thinks  he  is  direfting  himfelf,  whilft  he 
is  following  the  diftates  of  another,  and  confequently  is  not 
fenfible  of  that  which  is  the  mod  unpleafing  circumftance  in 
advice.  Betides,  the  mind  is  never  to  much  pleafed  as  when 
die  exerts  herfelf  in  any  aftion  that  gives  her  an  idea  of  her 
own  abilities  ;  this  natural  pride  of  the  foul  is  very  much  gra¬ 
tified  in  the  reading  of  fable. 

Fables  have  been  long  thought  an  eligible  fpecies  of  reading 
for  children  ;  but  M.  Roufleau,  in  the  firft  vol.  of  his  Emilius, 
has  afiigned  the  moll  convincing  reafons  for  being  of  a  contrary 
opinion.  See  his  curious  difledtion  of  one  of  Fontaine’s  fables, 
undertaken  with  a  view  of  illuftrating  this  fubjeft,  in  our  Trea- 
tife  on  Education,  p.  181. 

Fable,  is  alfo  ufed  for  the  plot  of  an  epic  or  dramatic  poem  ; 
and  is,  according  to  Ariftotle, '  the  principal  part,  and,  as  it 
were,  the  foul  of  the  poem.  See  Poetry. 

FABRI  (Honorius),  a  laborious  Jefuit  born  in  the  diocefe  of 
Betlay,  diftinguifhed  himfelf  by  his  fkill  in  philofophy  and  the 
mathematics,  and  by  writing  a  great  number  of  books.  The 
tneft  curious  of  thele  treat  of  geometry,  optics,  the  loadftone, 
the  motion  of  the  earth,  the  ebbing  and  flowing  of  the  fea,  &c. 
He  died  at  Rome  in  16S8. 

FABRIANO  (Gentile  da),  painter  of  hiftory,  was  born  at 
Verona  in  1 332,  and  became  a  difciple  of  Giovanni  da  Fiefole. 
In  that  early  age  of  painting  he  rendered  himfelf  very  famous, 
and  was  employed  to  adorn  a  great  number  of  churches  and 
palaces  at  Florence,  Urbino,  Siena,  Perufia,  and  Rome,  but 
particularly, in  the  Vatican;  and  one  pifture  of  his  reprefent- 
ing  the  Virgin  and  Child,  attended  by  Jofeph,  which  is  preferved 
in  the  church  of  S.  Maria  Maggiore,  was  highly  commended 
By  Michael  Angelo.  By  order  of  the  Doge  and  Senate  of 
Venice,  he  painted  a  pifture  in  the  great  council-chamber, 
which  was  confidered  as  fo  extraordinary  a  performance,  that 
his  employers  granted  him  a  penfion  for  life,  and  conferred  on 
him  the  higheft  honour  of  their  ftate,  which  was,  the  privilege 
of  wearing  the  habit  of  a  noble  Venetian.  He  died  in  1412. 

FABRIC,  in  general,  denotes  the  ftrufture  or  conftruftion  of 
any  thing;  but  particularly  of  buildings,  as  a  church,  hall, 
houfe,  &c.  See  Architecture. 

Fabric  - Lands,  thofe  formerly  given  towards  rebuilding  or 
repairing  of  cathedrals  and  other  churches;  for  anciently  al- 
moft  every  body  gave  more  or  lefs,  by  his  will,  to  the  fabric  of 
the  parith-church  where  he  dwelt. 

FABRICIUS  (C.),  a  celebrated  Roman,  who  in  his  firft 
■confulfhip,  year  of  Rome  470,  obtained  feveral  viftories  over 
the  Samnites  and  Lucanians,  and  was  honoured  with  a  tri¬ 
umph.  The  riches  which  were  acquired  in  thofe  battles  were 
immenfe,  the  loldiers  were  liberally  rewarded  by  the  conful,  and 
the  treafury  was  enriched  with  400  talents.  Two  years  after, 
Fabricius  went  as  ambaffador  to  Pyrrhus,  and  refuted  with  con¬ 
tempt  prefeuts,  and  heard  with  indignation  offers,  which  might 
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have  corrupted  the  fidelity  of  a  lefs  virtuous  citizen.  Pyrrhus 
had  occafion  to  admire  the  magnanimity  of  Fabricius;  but  his 
aftonithment  was  more  powerfully  awakened  when  he  faw  him 
make  a  difeovery  of  the  perfidious  offers  of  his  phyfician,  who 
pledged  himfelf  to  the  Roman  general  for  a  turn  of  money  to 
poifon  his  royal  matter.  To  this  greatnefs  of  foul  was  added  the 
molt  confummate  knowledge  of  military  affairs,  and  the  greateft 
fimplicity  of  manners.  Fabricius  never  ufed  rich  plate  at  his 
table.  A  fmall  falt-cellar,  the  feet  of  which  were  of  horn,  was 
the  only  filver  veffel  which  appeared  in  his  houfe.  This  con¬ 
tempt  of  luxury  and  ufelefs  ornaments  Fabricius  wiftied  to  in- 
fpire  among  the  people;  and  during  his  cenforfliip  he  banifhed 
from  the  fenate  Cornelius  Rutfinus,  who  had  been  twice  conful 
and  diftator,  becaufe  he  kept  in  bis  houfe  more  than  ten  pounds 
weight  of  filver  plate.  Such  were  the  manners  of  the  con¬ 
queror  of  Pyrrhus,  who  obferved  that  he  wiftied  rather  to  com¬ 
mand  thofe  that  had  money,  than  poffefs  it  himfelf.  He  lived 
and  died  in  the  greateft  poverty.  His  body  was  buried  at  the 
public  charge,  and  the  Roman  people  were  obliged  to  give  a 
dowry  to  his  two  daughters  when  they  had  arrived  to  the  years 
of  maturity. 

Fabricius  (George),  a  learned  German,  born  at  Chemnitz  in 
Mifnia,  in  15 16.  After  a  liberal  education,  he  vifited  Italy  in 
quality  of  a  tutor  to  a  young  nobleman  ;  and,  examining  all 
the  remains  of  antiquity  with  great  accuracy,  compared  them 
with  their  deferiptions  in  Latin  writers.  The  refult  of  thefe 
obfervations  was  his  work  intitled  Roma,  containing  a  deferip- 
tion  of  that  city.  He  afterwards  fettled  at  Mifeiium,  where  he 
conducted  a  great  fchool  to  the  time  of  his  death  in  1571.  He 
was  alto  the  author  ot  a  great  number  of  lacred  Latin  poems, 
wrote  feven  books  of  the  Armais  of  Mifnia,  three  of  the  An¬ 
nals  of  Mcijfen,  and  a  volume  of  Travels. 

Fabricius  (Jerom),  a  celebrated  phyfician  in  the  latter  end 
of  the  j6th  century  (furnamed  Aquapendente,  from  the  place 
of  his  birth),  was  the  difciple  and  fucceffor  of  Fallopius.  He 
chiefly  applied  himfelf  to  furgery  and  anatomy,  which  he  pro- 
fefled  at  Padua  for  40  years  with  extraordinary  reputation.  The 
republic  of  Venice  fettled  a  large  penfion  upon  him,  and  ho¬ 
noured  him  with  a  gold  chain  and  a  ftatue.  He  died  in  1603; 
leaving  behind  him  leveral  works  which  were  much  efteemed, 

Fabricius  (John  Albert),  one  of  the  moft  learned  and  labo¬ 
rious  men  of  his  age,  was  born  at  Leipfic  in  1668.  He  was 
chofen  profeffor  of  eloquence  at  Hamburgh  in  1699,  and  was 
made  doftor  of  divinity  at  Kiel.  His  works  are  numerous; 
and  he  died  at  Hamburgh  in  1736,  after  a  life  fpent  in  the  fe- 
vereft  literary  application  to  colleft  and  publifh  valuable  re¬ 
mains  of  ancient  learning. 

Fabricius  (Vincent),  born  at  Hamburgh  in  1613,  was  a 
good  poet,  a  great  orator,  an  able  phyfician,  and  a  learned  ci¬ 
vilian.  He  was  for  fome  time  counfellor  to  the  bilhop  of 
Lubec,  and  afterward  burgo-mafter  and  fyndic  of  the  city  of 
Dantzic;  from  whence  he  was  13  times  fent  deputy  into  Po¬ 
land,  where  he  died  at  Warfaw  in  1657,  during  the  diet  of  that 
kingdom.  The  moft  complete  edition  of  Fabricius’s  poems  and 
other  works  was  publilhed  at  Leipfic  in  1685,  under  the  direc¬ 
tion  of  his  foil  Frederic  Fabricius. 

Fabricius  (Baron),  one  of  the  fineft  gentlemen  of  his  time, 
and  known  to  the  public  by  his  letters  relating  to  the  tranfac- 
tions  of  Charles  XII.  of  Sweden  during  his  refidence  in  the 
Ottoman  empire;  was  defeended  from  a  good  family  in  Ger¬ 
many.  He  was  taken  early  into  the  fervice  of  the  court  of 
Holftein ;  and  was  fent  in  a  public  charafter  to  the  king  of 
Sweden  whilft  he  was  at  Bender;  where  he  foon  acquired  the 
good  graces  of  that  prince.  He  accompanied  him  in  his  ex- 
ercifes;  gave  him  a  turn  for  reading;  and  it  was  out  of  his 
hand  Charles  fnatched  Boileau’s  fatires,  when  he  tore  out  thofe 
that  reprefented  Alexander  the  Great  as  a  madman.  Fabricius 
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was  alfo  in  favour  with  Staniflaus,  and  with  our  king  George  I. 
whom  he  accompanied  in  his  laft  journey  to  Hanover,  and  was 
with  him  when  he  died.  A  translation,  of  his  letters  was  pub¬ 
lished  in  London  1761. 

FABROT  (Charles  Hannibal),  one  of  the  moft  celebrated 
civilians  of  his  time,  was  born  at  Aix  'in1  1681  ;  and-  acquired 
an  extraordinary  Skill  in  the  civil  and  canon  law,  and  in  the 
belles  lettres.  He  published  the  Baflica,  or  Constitutions  of 
the  Emperors  of  the  Eafl,  in  Greek  and  Latin,  with  learned 
notes,  in  Seven  vol's.  folio ;  and  editions  of  Cedrcnns,  Nicetas, 
Anajlajius,  BibViothcC'ar'ms ,  Conjtamine  Manajfes,  and  Cujas, 
with  learned  and  curious  notes. 

FACE,  the  furface,  orfirft  Side  which  a  body  prefents  to  the 
eye.  We  fay,  the  face  of  the  earth,  of  the  waters,  &c.  Po¬ 
lyhedrons  have  feveral  faces.  A  die,  or  cube,  has  fix  faces. 

Face,  is  particularly  ufed  for  the  vii'age  of  an  animal,  and 
efpecially  of  man  ;  and  comprehends  in  the  latter,  all  that  part 
of  the  head  which  is  not  covered  with  the  common  long  hair. 
The  Latins  call  it  facies,  vulhts,  os,  &c.  The  human  face  is 
called  the  image  of  tie  foul,  as  being  the  feat  of  the  principal 
organs  of  fenle ;  and  the  place  where  the  ideas,  emotions,  &c. 
of  the  foul  are  chiefly  fet  to  view.  Pride  and  difdain  are  Shown 
in  the  eye-brows,  modefty  on  the  cheeks,  majelly  in  the  fore¬ 
head,  &c.  It  is  the  face  Shows  the  fex,  age,  temperament, 
health,  or  difeafe,  &:c.  The  face,  considered  as  the  index  of  the 
paffions,  habits,  &:c.  of  the  perfon,  makes  the  lubjert  of  phy¬ 
siognomy.  See  Physiognomy. 

Face,  among  painters  and  artifts,  is  ufed  to  denote  a  certain 
dimenfion  of  the  human  body,  adopted  for  determining  the  pro¬ 
portion  which  the  feveral  parts  Should  bear  to  one  another  : 
thus  the  different  parts  of  the  body  are  faid  to  con  fill,  in 
length,  of  fo  many  faces.  See  D-rawing. 

Face,  in  the  military  art,  a  word  of  command,  intimating 
to  turn  about:  thus,  face  to  the  right,  is  to  turn  upon  the  left 
heel  a  quarter-round  to  the  right ;  and,  face  to  the  left ,  is  to 
turn  upon  the  right  heel  a  quarter-round  to  the  left. 

FACIES  Hippocratica,  in  medicine,  i3  when  the  noftrils 
are  Sharp,  the  eyes  hollow,  the  temples  low,  the  tips  of  the  ears 
contracted  and  cold,  the  forehead  dry  and  wrinkled,  and  the 
complexion  pale  or  livid.  The  Hippocratic  face  occurs  in  per- 
fons  who  are  actually  dying;  and  is  held  a  lure  indication  of 
a  fpeedy  diffolution. 

FACTION,  a  cabal  or  party  formed  in  a  Slate,  city,  or 
company.  Hiftory  furnishes  innumerable  instances  of  the 
dreadful  effefts  of  factions,  Stirred  up  by  ambitious  men  to  an- 
fwer  fome  private  end  at  the  expence  of  the  community. 

Faction,  in  antiquity,  a  name  given  to  the  different  com¬ 
panies  of  combatants  in  the  circus.  They  were  four,  viz.  the 
white,  the  red,  the  green  and  the  blue;  to  which  Domitian 
added  another  of  purple  colour.  They  were  fo  denominated 
from  the  colour  of  the  liveries  they  wore ;  and  were  dedicated, 
according  to  M.  Aur.  Caliiodorus,  to  the  four  feaibns  of  the 
year  ;  the  green  being  confecrated-  to  fp  ring,  the  blue  to  winter, 
the  red  to  Summer,  and  the  white  to  autumn.  It  appears 
from  ancient  inferiptions,  that  each  fart  ion  had  its  procurators 
and  phyfician ;  and  from  hiltory,  that  party-rage  ran  fo  high 
among  them,  that  in  a  diftenfion  between  two  fatftions,  in  the 
time  of  Juftinian,  almoSt  40,000  men  loft  their  lives  in  the 
quarrel. 

FACTOR,  in  commerce,  is  an  agent  employed  by  merchants 
refiding  at  other  places,  to  buy  or  fell  goods,  or  negotiate  bills, 
or  tranfart  any  kind  of  bufinefs  on  their  account;  and  intitled 
to  a  certain  allowance  for  his  trouble.  A  fupercargo  differs 
from  a  fartor  in  this  :  the  bufinefs  of  the  former  is  limited  to 
the  care  of  a  particular  cargo ;  he  goes  along  with  it,  and  ge¬ 
nerally  returns  when  the  bufinefs  is  completed  :  the  latter  has 
2  fixed  refidejice  abroad,  and  executes  bufinefs  for  different  mer- 
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chant?.  But  their  duties,  and  the  circumstances  for  which- they 
are  accountable,  are  the  lame. 

The  duty  of  a  fartor  is  to  procure  the  belt  intelligence  of 
the  State  of  trade  at  his  place  of  refidence ;  of  the  courfe  of 
exchange;  of  the  quantity  and  quality  of  goods  at  market,, 
their  prefent  price,  and  the  probability  that  it  may  rife  or  fall; 
to  pay  exa<ft  obedience  to  the  orders  of  his  employers ;  to  con¬ 
sult  their  advantage  in  matters  referred  to  his  direction  ;  to  exe¬ 
cute  their  bufinefs  with  all  the  dii’patch  that  circuxnltances  ad¬ 
mit;  to  be  early  in  his  intelligence,  diftinrt  in  his  accounts,, 
and  punrtual  in  his  correspondence. 

A  fartor’s  power  is  either  abfolute  or  limited.  Though  in- 
truSced  with  ample  diferetionary  powers,  he  is  not  warranted  to 
take  unrcafonable  or  unui'ual  mealures,  or  do  any  thing  con¬ 
trary  to  his  employer’s  intereft;  but  it  is  incumbent  on  the  em¬ 
ployer,  if  he  challenge  his  proceedings,  to  prove  that  he  could 
have  done  better,  and  was  guilty  of  wilful  mismanagement. . 
When  a  fartor’s  power  is  limited,  he  mult  adhere  Strirtly  to 
his  orders.  If  he  exceeds  his  power,  though  with  a  view  to  his 
employer’s  interest,  he  is  liable  for  the  conlequence.  For  ex¬ 
ample,  if  he  gives  credit  when  not  empowered,  or  longer  credit 
if  not  empowered,  for  the  lake  of  a  better  price,  and  the  buyer 
proves  inlolvent,  he  is  liable  for  the  debt.  A  fartor  has  no 
power  to  give  credit  nnlefs  authorifed :  but  if  the  goods  con¬ 
signed  be  generally  lold  on  credit  at  the  place  of  consignation,, 
the  fartor  will  be  vindicated  for  felling  at  the  ufual  credit,  un- 
lefs  exprefsly  reftrirted.  Although  opinion  will  never  juftify 
the  fartor  for  departing  from  orders,  neceflity  fometimes  will.. 
If  he  be  limited  not  to  fell  goods  under  a  certain  price,  and  the 
goods  be  perishable,  and  not  in  a  fituation  for  being  kept,  he 
may  fell  them,  to  prevent  their  deftrurtion,  even  under  the. 
price  limited. 

A  fartor  is  never  warranted  to  deal  on  truft,  except  with- 
perfons  in  good  credit  at  the  time.  If  the  employer  challenge 
the  debtors,  it  is  incumbent  on  him  to  prove  that  their  bad  cir¬ 
cumstances  were  known  at  the  time  of  fale;  and  the  fartor 
will  be  vindicated,  if  he  trailed  them  at  the  fame  time  for 
goods  of  his  own.  If  the  fartor  fells  his  employer’s  goods  on 
trait,  and,  after  the  day  of  payment  is  elapfed,  receive  payment 
from  the  purchafer  for  a  debt  of  his  own,  he  becomes  liable  in 
equity  for  the  debt. 

In  cafe  of  bankruptcy,  the  fartor  ought  immediately  to  lay 
attachments,  and  advife  his  employers ;  and  he  cannot  with¬ 
draw  his  attachments,  nor  compound  debts  without  orders.  If 
a  fartor  lolls  goods  belonging  to  different  merchants  to  the 
fame  perfon,  and  the  buyer  proves  infolvent,  they  Shall  bear  the 
lofs  in  equal  proportions ;  and,  if  the  buyer  has  paid  part  before 
his  infolvency,  without  fpecifying  for  which,  the  payment  ought 
to  be  distributed  in  equal  proportions ;  but,  if  the  days  of  pay¬ 
ment  be  fixed,  and  part  of  the  debts  only  due,  the  payment 
ought  to  be  applied,  in  the  firft  place,  to  fuch  debts  as  were 
due. 

If  he  makes  a  wrong  entry  at  the  cuftom-houfe,  and  the 
goods  be  feized  in  confequence  thereol,  he  muft  bear  the  lofs, 
unlels  the  error  be  occasioned  by  a  miftake  in  the  invoice,  or 
letter  of  advice.  The  owner  bears  the  lofs  of  goods  feized  when, 
attempted  to  be  Smuggled  by  his  orders ;  but  the  fartor  com¬ 
plying  with  an  unlawful  order  is  liable  in  fuch  penalties  as  the 
laws  exart.  If  a  fartor  faves  the  duty  of  goods  due  to  a  foreign 
prince,  he  Shall  have  the  benefit;  for,  if  deterted,  he  bears  the 
lofs. 

If  a  fartor  fells  goods  bought  by  his  employer’s  orders  for 
his  own  advantage,  the  employer  may  recover  the  benefit,  and 
the  Sartor  Shall  be  amerced  for  the  fame.  If  a  fartor  receives 
bad  money  in  payment,  he  bears  the  lofs ;  but  if  the  value  of 
the  mony  be  lelfened  by  the  government,  the  employer  bears- 
the  lofs.  A  fartor  is  not  liable  for  goods  fpoiled,  Stolen,  os 
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dertroyed  by  firs.  If  a  faftor  receives  counterfeit  jewels  from 
his  employer,  and  fells  them,  the  employer  is  liable  to  indem¬ 
nify  him  for  any  penalties  he  may  incur. 

If  a  factor  be  ordered  to  make  inlurance,  and  neglect  it,  and 
the  fubjeft  be  loft,  he  is  liable  to  make  it  good,  provided  he  had 
effects  in  his  hands.  If  a  faftor  buys  goods  for  his  employer, 
his  bargain  Ihall  be  binding  on  the  employer. 

In  cafe  of  a  faftor’s  infolvency,  the  owner  may  reclaim  his 
goods ;  and,  if  they  be  fold  on  truft,  the  owner,  and  not  the 
factor's  creditors,  fhall  recover  payment  of  the  debts. 

Factor,  in  multiplication,  a  name  given  to  the  multiplier 
and  multiplicand,  becaufe  they  conftitute  the  product.  See 
Arithmetic,  Chap.  iv. 

FACTORAGE,  called  alfo  commijjlon,  is  the  allowance  given 
to  faftors  by  the  merchant  who  employs  them.  A  factor’s 
coinmitlion  in  Britain,  on  moft  kinds  of  goods,  is  2  ‘  per  cent. : 
on  lead,  and  fome  other  articles,  2  percent.-,  in  Italy,  2  \per 
cent.-,  in  France,  Holland,  Spain,  Portugal,  Hamburgh,  and 
Dantzick,  2  per  cent. ;  in  Turkey,  3  per  cent. ;  in  North  Ame¬ 
rica,  5  per  cent,  on  tales,  and  5  per  cent,  in  returns ;  in  the 
Weft  Indies,  8  per  cent,  for  comroillion  and  ftorage.  In  fome 
places,  it  is  cultomary  for  the  faftors  to  infure  the  debts  for  an 
additional  allowance,  generally  1  \  per  cent.  In  that  cafe,  they 
are  accountable  for  the  debt  when  the  ufual  term  of  credit  is 
expired.  Factorage  on  goods  is  fometimes  charged  at  a  certain 
rate  per  calk,  or  other  package,  meafure,  or  weight,  efpecially 
when  the  faftor  is  only  employed  to  receive  or  deliver  them. 

FACTORY  is  a  place  where  a  confiderable  number  of  fac¬ 
tors  refide,  to  negotiate  for  their  mafters  or  employers.  See 
Factor.  The  moft  confiderable  faftories  belonging  to  the 
Britith  are  thofe  eftablifhed  in  the  Eaft-lndies,  Portugal,  Tur¬ 
key',  8rc.  There  are  alfo  Englifh  faftories  eftablifhed  at  Ham¬ 
burgh  ,  Peterfburg,  D.mtzic,  and  in  Holland ;  all  endowed  with 
eertain  privileges. 

FACTUM,  in  arithmetic,  the  produft  of  two  quantities 
multiplied  by  each  other. 

FACULAS,  in  aftronomy,  certain  bright  and  fhining  parts, 
which  the  modern  aftronomers  have,  by  means  of  telefcopes, 
obferved  upon  or  about  the  lurface  of  the  fun  :  they  are  but 
very  feldom  feen.  The  word  is  pure  Latin  ;  being  a  diminu¬ 
tive  of  fax  “  torch ;”  and  fuppofed  to  be  here  applied  from 
their  appearing  and  difappearing  by  turns. 

FACULTY,  in  law,  a  privilege  granted  to  a  perfon,  by  fa¬ 
vour  and  indulgence,  of  doing  what,  by  law,  he  ought  not  to 
do.  For  granting  thefe  privileges,  there  is  a  court  under  the 
archbiftiop  of  Canterbury,  called  the  court  of  the  faculties.  The 
chief  officer  of  this  court  is  fiyled  mafler  of  the  faculties,  and 
has  a  power  of  granting  difpenfations  in  divers  cafes ;  as,  to 
marry  without  the  bans  being  firft  publiffied,  to  eat  fleffi  on 
days  prohibited,  to  ordain  a  deacon  under  age,  for  a  foil  to  fuc- 
ceed  his  father  in  his  benefice,  a  clerk  to  hold  two  or  more 
livings,  &c. 

Faculty,  in  the  fchools,  a  term  applied  to  the  different 
members  of  an  univerfity,  divided  according  to  the  arts  and 
fciences  taught  there :  thus  in  moft  univerfities  there  are  four 
faculties,  viz.  1.  of  arts,  which  include  humanity  and  philofo- 
phy.  2.  of  theology.  3.  of  phyfic.  And,  4.  of  civil  law. 

Faculty  of  Advocates.  See  Advocates. 

Faculty  is  alfo  ufed  to  denote  the  powers  of  the  human 
mind,  viz.  underftanding,  will,  memory,  and  imagination.  See 
Metaphysics. 

F/ECES,  in  chemiftry,  the  grofs  matter,  or  Pediment,  that 
fettles  at  the  bottom  after  diftillation,  fermentation,  &c.  The 
faeces  of  wine  are  commonly  called  Lf.es. 

Fjeces,  in  medicine,  the  excrements  voided  by  ftool.  See 
Excrements. 

FAENZA,  a  city  of  Romania  in  Italy,  with  a  bilhop’s  fee, 


It  is  an  ancient  place,  and  has  undergone  various  revolutions,. 
The  river  Amona  wafhes  its  walls,  and  partes  between  the  city 
and  the  fuburbs,  which  are  joined  by  a  ftone-bridge  defended  by 
two  good  towers.  The  city  is  remarkable  for  its  earthen  ware, 
which  is  the  beft  in  all  Italy. 

FAEIINUS  (Gabriel),  a  native  of  Cremona  in  Italy,  was  an 
excellent  Latin  poet  and  critic  of  the  16th  century.  He  was  fo 
fkilled  in  all  parts  of  polite  literature,  that  the  cardinal  de  Me- 
dicis,  afterward  pope  Pius  IV.  was  particularly  fond  of  him. 
He  was  the  author  of  fome  Latin  elegies  ;  of  100  Latin  fables, 
felefted  from  the  ancients,  written  in  iambic  verfe  ;  and  of  fe- 
veral  pieces  of  criticilm,  as  Cenfura  emendationum  Lwianarum , 
De  Aletris  Comicis ,  &c.  He  was  remarkably  happy  in  decy¬ 
phering  manuferipts,  and  reftoring  ancient  authors  to  their  pu¬ 
rity  :  he  took  fuch  pains  with  Terence  in  particular,  ffiat  Bent¬ 
ley  has  adopted  all  his  notes  in  the  edition  he  gave  of  that 
writer.  He  died  at  Rome  in  1361 ;  and  Thuanus,  who  wrote 
his  eloge,  fays,  that  the  learned  world  was  greatly  obliged  to 
him,  yet  had  been  ltill  more  fo,  if,  inftead  of  luppreffing  the 
then  unknown  fables  of  Phaedrus,  for  fear  of  lertening  the  value 
of  his  own  Latin  fables,  written  in  imitation  of  iSfop,  he  had 
been  content  with  imitating  them.  M.  Perault,  however,  who 
tranfiated  Faernus’s  fables  into  French,  has  defended  him  from 
this  imputation,  by  affirming  that  the  firft  MS.  of  Phaedrus’s 
fables,  found  in  the  duft  of  an  old  library,  was  not  difeovered 
till  about  30  years  after  Faernus’s  death. 

FAGARA,  iron-wood  ;  a  genus  of  the  monogynia  order, 
belonging  to  the  tetrandria  elals  of  plants ;  and  in  the  natural 
method  ranking  under  the  43d  order,  Dumnfc.  The  calyx  is 
quadrifid,  the  corolla  tetrapetalous,  and  the  capfule  bivalved  and 
monofpermous.  There  are  five  fpecies,  all  natives  of  the  warm 
parts  of  America,  rifing  with  woody  Items  more  than  20  feet 
high.  They  are  propagated  by  feeds ;  but  in  this  country  mud 
be  kept  continually  in  a  ftove. 

FAGE  (Raimond  de  la),  an  excellent  defigner  and  engraver, 
highly  efteemed  by  Carlo  Maratti,  was  born  at  Touloufe  in 
1648.  He  applied  himfelf  to  defigning,  through  inclination, 
in  fpite  of  his  parents;  and  had  no  mafter  nor  any  affiftance: 
but  his  fuperior  talents  fupplied  the  want  of  them,  and  he  be¬ 
came  one  of  the  beft  defigners  in  Europe;  but  his  performances 
on  licentious  lubjefts  are  the  moft  efteemed,.  It  is  reported  of 
this  artift,  that  he  never  made  ufe  of  money,  but  contrafted 
debts  ;  and  when  the  accounts  were  brought  him,  he  drew  upon 
the  back  of  the  bills,  and  bid  the  owners  fell  the  drawings  to 
connoifleurs  for  the  amount,  by  which  they  were  generally  great 
gainers.  Several  of  thofe  drawings  are  in  the  cabinets  of  the 
curious.  He  led  a  loofe,  depraved  life ;  which  his  repeated  de¬ 
baucheries  put  an  end  to  at  the  age  of  42. 

FAENSA,  a  city  and  biffiop’s  fee  of  Italy,  fituated  in  the 
pope’s  territories,  about  30  miles  eaft  of  Bologna.  E.  long. 
12.  38.  and  N.  lat.  44.  30. 

FAGGOT,  in  times  of  popery  here,  was  a  badge  worn  on 
the  fleeve  of  the  upper  garment  of  fuch  perfons  as  had  recanted 
or  abjured  what  was  then  termed  herefy,  being  put  on  after 
the  perfon  had  carried  a  faggot,  by  way  of  penance,  to  fome  ap¬ 
pointed  place  of  folemnity.  The  leaving  off  the  wear  of  this 
badge  was  lometimes  interpreted  a  fign  of  apoftacy. 

Faggots,  among  military  men,  perfons  hired  by  officers, 
whofe  companies  are  not  full,  to  mufter  and  hide  the  deficien¬ 
cies  of  the  company ;  by  which  means  they  cheat  government 
of  fo  much  money. 

FAG1US-  (Paul),  alias  Buchlin,  a  learned  Proteftant  mini- 
fter,  born  at  Rheinzabern  in  Germany  in  1504.  He  was  a 
fchoolmafter  at  Ifna;  but  afterwards  became  a  zealous  preacher, 
and  wrote  many  books.  The  perlecution  in  Germany  mena¬ 
cing  danger  to  all  who  did  not  profefs  the  Romiffi  doftrines,  he 
and  Bucer  came  over  to  England  in  1549,  at  the  invitation,  of 
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*a?dHbifhop  Cranmer,  to  perfeft  a  new  tranflatlon  of  the  fcrip- 
tures.  Fagius,  took  the  Old  Teftament,  and  Bucer  the  New, 
for  their  refpeftive  parts  ;  but  the  defign  was  at  that  time 
fruftrated  by  the  fudden  death  of  both.  Fagius  died  in  1550, 
and  Bucer  did  not  live  above  a  year  after.  Their  bodies  were 
dug  up  and  burned  in  the  reign  of  queen  Mary. 

FAGONIA,  in  botany ;  a  genus  of  the  monogynia  order, 
belonging  to  the  d.ecandria  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  14th  order,  Gruinalcs.  The  calyx 
is  pentaphyllous ;  the  petals  are  five,  and  heart-draped;  the 
capfule  is  quinquelocular,  ten-valved,  with  the  cells  monofper- 
mous.  There,  are  three  fpecies,  natives  of  Spain,  Crete,  and 
Arabia. 

FAGOPYRUM,  or  Buck-wheat.  See  Polygonum. 

FAGUS,  the  beech-tree';  a  genus  of  the  polyandria  order, 
belonging  to  the  monoccia  clafs  of  plants ;  and  in  the  natural 
method  ranking  under  the  50th  order,  Amentacece.  The  male 
calyx  is  quinquefid  and  campanulated  :  there  is  no  corolla ;  the 
ftamina  are  12  :  the  female  calyx  is  quinquedentated :  there  is 
no  corolla;  there  are  three  ftyles ;  the  capfule  (formerly  the 
calyx)  is  muricated  and  quadrivalved  :  the  feeds,  two  in  num¬ 
ber.  There  are  three  fpecies  :  1 .  The  fylvaticus,  or  beech-tree, 
fifes  60  or  70  feet  high,  and  has  a  proportionable  thicknefs, 
brandling  upward  into  a  fine  regular  head,  garnithed  with  oval 
ferrated  leaves,  with  flowers  in  globular  catkins,  fucceeded  by 
angular  fruit  called  maji.  2.  The  caftanea,  or  chefnut-tree, 
hath  a  large  upright  trunk  growing  40  or  50  feet  high,  branch¬ 
ing  regularly  round  into  a  fine  fpreading  head,  garnithed  with 
large  fpear-fhaped  acutely  ferrated  leaves,  naked  on  the  under 
fide,  having  flowers  in  long  amentums,  fucceeded  by  round 
prickly  fruit,  containing  two  or  more  nuts.  3.Thepumila, 
dwarf  chefnut-tree,  or  chinkapin,  rifes  eight  or  ten  feet  high, 
with  a  branching  thrubby  ftem,  and  oval  fpear-thaped  and  acute¬ 
ly  ferrated  leaves,  hoary  on  the  under  fide. 

The  firth  fpecies  is  very  eafily  railed  from  the  maft  or  feed. 
“  For  woods  (fays  Evelyn),  the  beech  rnuft  be  governed  as  the 
oak  : — In  nurferies,  as  the  ath ;  fowing  the  malls  in  autumn, 
or  later,  even  after  January,  or  rather  nearer  the  fpring,  to  pre- 
ferve  them  from  vermin,  which  are  very  great  devourers  of 
them.  But  they  are  likewife  to  be  planted  of  young  feedlings 
to  be  drawn  out  of  the  places  where  the  fruitful  trees  abound.” 
Millar  fays,  the  feafon  for  fowing  the  malls  “  is  any  time  from 
Ofiober  to  February,  only  obferving  to  fecure  the  feeds  from 
vermin  when  early  fowed;  which  if  carefully  done,  the  fooner 
they  are  fown  the  better  after  they  are  fully  ripe.”  Hanbury 
orders  a  futficient  quantity  of  malls  to  be  gathered  about  the 
middle  of  September,  when  they  begin  to  fall  :  thefe  are  to  be 
“  fpread  upon  a  mat  in  an  airy  place  fix  days  to  dry ;  and  after 
that  you  may  either  proceed  to  fow  them  immediately,  or  you 
may  put  them  up  in  bags  in  order  to  fow  them  nearer  the 
fpring  :  which  method  I  would  rather  advife,  as  they  will  keep 
very  well,  and  there  will  be  lefs  danger  of  having  them  dellroyed 
by  mice  or  other  vermin,  by  which  kinds  of  animals  they  are 
greatly  relilhed.”  They  mull  be  fown  in  beds  properly  prepared 
about  an  inch  deep.  Jn  the  firft  fpring  many  of  the  young 
plants  will  appear,  whilll  others  will  not  come  up  till  the  fpring 
following.  Having  flood  two  years  in  the  feminary,  they 
fhould  be  removed  to  the  nurfery,  where  they  may  remain  till 
wanted. 

The  propagation  of  the  fecond  fpecies  is  alfo  chiefly  from 
feeds.  Evelyn  fays,  “  Let  the  nuts  be  firft  fpread  to  fweat, 
then  cover  them  in  land  ;  a  month  being  paft,  plunge  them  in 
water,  and  reject  the  fwimmers;  being  dried  for  30  days  more, 
fand  them  again,  and  to  the  water-ordeal  as  before.  Being 
thus  treated  until  the  beginning  of  fpring  or  in  November,  fet 
them  as  you  would  beans  ;  and,  as  fome  prafiife  it,  drenched 
for  a  night,  or  more,  in  new  milk  3  but  with  half  this  preparation 


they  need  only  to  be  put  into  the  holes  with  the  point  upwards, 
as  you  plant  tulips.  If  you  defign  to  fet  them  in  winter  or 
autumn,  I  counfel  you  to  inter  them  in  their  hulks,  which 
being  every  way  armed,  are  a  good  protefiion  againft  the  moufe, 
and  a  providential  integument.” — “  Being  come  up,  they  thrive 
heft  unremoved,  making  a  great  ftand  for  at  lealt  two  years 
upon  every  tranfplanting  ;  yet  if  needs  you  mull  alter  their 
ftation,  let  it  be  done  about  November.”  Millar  cautions  us 
againft  purchasing  foreign  nuts  that  have  been  kiln-dried,  which 
(he  fays)  is  generally  done  to  prevent  their  fprouting  in  their' 
paffage  ;  therefore  be  adds,  “  If  they  cannot  be  procured  frefh 
from  the  tree,  it  will  be  much  better  to  ufe  thofe  of  the  growth 
of  England,  which  are  full  as  good  to  fow  for  timber  or  beauty 
as  any  of  the  foreign  nuts,  though  their  fruit  is  much  fmaller.” 
He  alfo  recommends  preferving  them  in  fand,  and  proving  them 
in  water.  In  fetting  thefe  feeds  or  nuts  (he  fays),  “  the  beft  wav 
is  to  make  a  drill  with  a  hoe  (as  is  commonly  praftifed  for  kid¬ 
ney-beans)  about  four  inches  deep,  in  which  you  fhould  place 
the  nuts,  at  about  four  inches  diftance,  with  their  eye  upper- 
moft  ;  then  draw  the  earth  over  them  with  a  rake,  and  make  a 
fecond  drill  at  about  a  foot  diftance  from  the  former,  proceeding 
as  before,  allowing  three  or  four  rows  in  each  bed.  In  April 
(he  does  not  mention  the  time  of  fowing)  thefe  nuts  will  appear 
above-ground  ;  you  muft  therefore  obl'erve  to  keep  them  clear 
from  weeds,  efpecially  while  young  :  in  thefe  beds  they  may 
remain  for  two  years,  when  you  fhould  remove  them  into  a  nur¬ 
fery  at  a  wider  diftance.  The  beft  time  for  tranfplanting  thefe 
trees  is  either  in  Obfober  or  the  latter  end  of  February,  but  Oc¬ 
tober  is  the  beft  feafon  :  the  diftance  thefe  fhould  have  in  the 
nurfery  is  three  feet  row  from  row,  and  one  foot  in  the  rows. 
If  thefe  trees  have  a  downright  tap-root,  it  fhould  be  cut  off, 
efpecially  if  they  are  intended  to  be  removed  again  :  this  will 
occafion  their  putting  out  lateral  fhoots,  and  render  them  lefs 
lubjefit  to  mifearry  when  they  are  removed  for  good.  The  time 
generally  allowed  them  in  the  nurfery  is  three  or  four  years, 
according  to  their  growth  ;  but  the  younger  they  are  tranf- 
planted,  the  better  they  will  fucceed.  Young  trees  of  this  fort 
are  very  apt  to  have  crooked  Hems ;  but  when  they  are  tranf- 
planted  out  and  have  room  to  grow,  as  they  increafe  in  bulk 
they  will  grow  more  upright,  and  their  Hems  will  become 
ftraight,  as  I  have  frequently  obfervecl  where  there  have  been 
great  plantations.” — Hanbury  follows  Millar  almoft  literally  ; 
except  that  he  mentions  February  as  the  time  of  fowing  ■  and 
recommends  that  the  young  plants,  a  year  after  they  have  been 
planted  in  the  nurfery,  be  cut  down  to  within  an  inch  of  the 
ground  ;  which  (he  fays)  “  will  caufe  them  to  fhoot  vigoroufly 
with  one  ftrong  and  ftraight  ftem.”  There  is  one  material  ob- 
jebtion  againft  fowing  chefnuts  in  drills,  which  are  well  known 
to  ferve  as  guides  or  condublors  to  the  field-moufe,  who  will 
run  from  one  end  to  the  other  of  a  drill  without  letting  a  Angle 
nut  efcape  her  :  we  rather  recommend  fetting  them  with  a  dib¬ 
ble,  either  promilcuoufly  or  a  quincunx,  at  about  fix  inches  dif¬ 
tance.  Evelyn  fays,  that  coppices  of  chefnuts  may  be  thick¬ 
ened  by  layering  the  tender  young  fhoots  ;  but  adds,  that  “  fuch 
as  fpring  from  the  nuts  and  marrons  are  beft  of  all.”  There  is 
a  ftriped-leaved  variegation  which  is  continued  by  budding ; 
and  the  French  are  laid  to  graft  chefnuts  for  their  fruit  ;  but 
Millar  fays,  fuch  grafted  trees  are  unfit  for  timber.  The  chef¬ 
nuts  will  thrive  upon  almoft  any  foil  which  lies  out  of  the  water’s 
way  ;  but  dillikes  wet  moory  land. 

The  method  of  propagating  the  dwarf  chefnut  is  from  feeds, 
which  we  receive  from  America.  Thefe  fhould  be  planted  in 
drills,  as  foon^  as  they  arrive,  in  a  moift  bed  of  rich  garden- 
mould.  If  the  feeds  are  good,  they  will  come  up  pretty  foon 
in  the  fpring.  After  they  appear,  they  will  require  no  trou¬ 
ble,  except  keeping  them  clean  from  weeds,  and  watering 
them  in  dry  weather.  They  may  ftand  in  the  feed-beu  two 
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years,  and  be  afterwards  planted  in  the  nutfery-ground,  at  a 
foot  alunder  and  two  feet  diftance  in  the  rows  ;  and  here 
-when  they  are  got  ftrong  plants,  they  will  be  fit  for  any 
purpofe. 

In  llatelinefs  and  grandeur  of  outline,  the  beech  excels 
the  oak.  Its  foliage  is  peculiarly  foft  and  pleafing  to  the  eye; 
its  branches  are  numerous  and  fpreading  ;  and  its  ft  cm  grows 
to  a  great  fize.  The  bark  of  the  beech  is  rematkably  fmooth, 
and  of  a  filvery  call :  this,  added  to  the  fplendour  and  fmoothnefs 
of  its  foliage,  gives  a  Itriking  neatnefs  and  delicacy  to  its  general 
appearance.  The  beech,  therefore,  Handing  fingly,  and  fuf- 
fered  to  form  its  own  natural  head,  is  highly  ornamental ;  and 
its  leaves  varying  their  hue  as  the  autumn  approaches,  renders 
it  in  this  point  of  view  ftill  more  defirable.  In  refpe£t  of  actual 
ufe  the  beech  follows  next  to  the  oak  and  the  ath :  it  is  almoft 
as  necelfary  to  the  cabinet-maker  and  turner  as  the  oak  is  to 
the  (hip-builder,  or  the  a(h  to  the  plough  and  cart-wright. 
Evelyn  neverthelefs  condemns  it  in  pointed  and  general  terms; 
becaufe  “  where  it  lies  dry,  or  wet  and  dry,  it  is  exceedingly 
obnoxious  to  the  worm.”  He  adds,  however,  “  but  being  put 
ten  days  in  water,  it  will  exceedingly  retift  the  worm.”  The 
natural  foil  and  fituation  of  the  beech  are  upon  dry,  chalky,  or 
limeftone  heights  :  it  grows  to  a  great  fize  upon  the  hills  of 
Surry  and  Kent ;  as  alfo  upon  the  declivities  of  the  Cotfwold 
and  Stroudwater  hills  of  Gloucefterlhire,  and  dourifiies  ex¬ 
ceedingly  upon  the  bleak  banks  of  the  Wye,  in  Hereford  and 
Monmouth  (hires  ;  where  it  is  much  ufed  in  making  charcoal. 
In  fituations  like  thofe,  and  where  it  is  not  already  prevalent, 
the  beech,  whether  as  a  timbey-tree  or  as  an  underwood,  is  an 
objeft  worthy  the  planter’s  attention. 

The  mad,  or  feeds,  yield  a  good  oil  for  lamps  ;  and  are  a 
very  agreeable  food  to  fquirrels,  mice,  and  fwine.  The  fat  of 
fwine  fed  with  them,  however,  is  foft,  and  boils  away  unlefs 
hardened  by  fome  other  food.  The  leaves  gathered  in  autumn, 
before  they  are  much  injured  by  the  frofts,  make  much  better 
matraffes  than  draw  or  chaff;  and  laft  for  feven  or  eight  years. 
The  nuts,  when  eaten  by  the  human  fpecies,  occafion  giddinefs 
and  headach  ;  but  when  well  dried  and  powdered,  they  make 
wholefome  bread.  They  are  fometimes  roafted,  and  fubftituted 
for  coffee.  The  poor  people  in  Silefia  ufe  the  exp  re  (fed  oil  in- 
ilead  of  butter. 

The  cbefnut  tree  fometimes  grows  to  an  immenfe  fize.  The 
largeft  in  the  known  world  are  thofe  which  grow  upon  Mount 
iEtna  in  Sicily.  See  /Etna.  At  Tortworth  in  Gloucefter- 
(hire,  is  a  chefnut  tree  52  feet  round.  It  is  proved  to  have 
Hood  there  ever  fince  the  year  1 150,  and  was  then  fo  remark¬ 
able  that  it  was  called  the  great  cbefnut  of  Tortworth.  It  fixes 
the  boundary  of  the  manor,  and  is  probably  near  1000  years  old. 
As  an  ornamental,  the  chefnut,  though  unequal  to  the  oak,  the 
beech,  and  the  efculus,  has  a  degree  of  grandeur  belonging  to 
.  it  which  recommends  it  llrongly  to  the  planter’s  attention. 
Its  ufes  have  been  highly  extolled ;  and  it  may  deferve  a  confi- 
derable  (hare  of  the  praile  which  has  been  given  it.  As  a  fub- 
ftitute  for  the  oak,  it  is  preferable  to  the  elm,  for  door-jambs, 
window-frames,  and  fome  other  purpofes  of  the  houfe-car- 
penter,  it  is  nearly  equal  to  oak  itfelf ;  but  it  is  very  apt  to  be 
(hakey,  and  there  is  a  deceitful  brittlenefs  in  it  which  renders 
it  unfafe  to  be  ufed  as  beams,  or  in  any  other  fituation  where 
an  uncertain  load  is  required  to  be  borne.  It  is  univerfally  al¬ 
lowed  to  be  excellent  for  liquor  cafks ;  as  not  being  liable  to 
(hrink,  nor  to  change  the  colour  of  the  liquor  it  contains  :  it 
is  alfo  flrongly  recommended  as  an  underwood  for  hop-poles, 
ftakes,  ixc.  Its  fruit  too  is  valuable,  not  only  for  fwine  and 
deer,  but  as  human  food  :  bread  is  faid  to  have  been  made 
of  it.  Upon  ne  whole,  the  chefnut,  whether  in  the  light 
of  ornament  or  ufe,  is  undoubtedly  an  objeft  of  the  planter’s 
notice. 

Vol.  III. 


FAINT-action,  in  law,  a  feigned  a&ion,  or  fuch  as,  al¬ 
though  the  words  of  the  writ  are  true,  yet,  for  certain  caufes,  the 
plaintiff  has  no  title  to  recover  by. 

Fm^c- Pleader,  inlaw,  a  co vinous,  falfe,  or collufory  man¬ 
ner  of  pleading,  to  the  deceit  of  a  third  perfon. 

FAINTING.  See  Lipothymia. 

FAINTS,  in  the  diftillery,  the  weak  fpirituous  liquor  that 
runs  from  the  ftill  in  rectifying  the  low  wines  after  the  proof- 
fpirit  is  taken  off.  This  term  denotes  alfo  the  laft  runnings  of 
all  fpirits  diftillt-d  by  the  alembic.  The  clearing  the  worm 
is  a  very  eflential  point  in  order  to  the  obtaining  a  pure  fpirit 
by  the  fubfequent  diftillation ;  indeed  all  other  meafures  are  fruit- 
lefs  without  it.  See  Distillation. 

FAIR,  a  greater  kind  of  market,  granted  to  a  town,  by  pri¬ 
vilege,  for  the  more  fpeedy  and  commodious  providing  of  fuch 
things  as  the  place  (lands  in  need  of.  The  word  fair  is  formed 
from  the  French  foire,  which  fignifies  the  fame  thing ;  and  foire 
is  by  fome  derived  from  the  Latin  forum,  “  market  ;*’  by  others 
from  the  Latin  f erics,  becaufe  anciently  fairs  were  alwavs  held 
in  thofe  places  where  the  wakes,  or  feafts  of  the  dedications  of 
churches,  called  f erics,  were  held.  See  Fkrite.  It  is  incident 
to  a  fair,  that  perfons  (hall  be  free  from  being  arrefled  in  it  for 
any  other  debt  or  contrail  than  what  was  contracted  in  the 
fame  ;  or,  at  leaft,  promifed  to  be  paid  there.  Thefe  fairs  are 
generally  kept  once  or  twice  a  year ;  and,  by  ftatute,  they  (hall 
not  be  held  longer  than  they  ought,  by  the  lords  thereof,  on 
pain  of  their  being  feized  into  the  king’s  hands,  &c.  Alfo  pro¬ 
clamation  is  to  be  made,  how  long  they  are  to  continue ;  and 
no  perfon  (hall  fell  any  goods  after  the  time  of  the  fair  is  ended, 
on  forfeiture  of  double  the  value,  one  fourth  to  the  pfofecutor 
and  the  reft  to  the  king.  There  is  a  toll  ufually  paid  in  fairs 
on  the  fale  of  goods,  and  for  ftallage,  picage,  &c. 

Fairs  abroad  are  either  free,  or  charged  with  toll  aud  impoft. 
The  privileges  of  free  fairs  confift  chiefly,  firft,  in  that  all  tra¬ 
ders,  &c.  whether  natives  or  foreigners,  are  allowed  to  enter 
the  kingdom,  and  are  under  the  royal  protection,  exempt  from 
duties,  impofitions,  tolls,  &c.  Secondly,  that  merchants,  in 
going  or  returning,  cannot  be  molefted  or  arrefted,  or  their 
goods  (lopped.  They  are  eftablifhed  by  letters-patent  from  the 
prince.  Fairs,  particularly  free  fairs,  make  a  very  confiderable 
article  in  the  commerce  of  Europe,  efpecially  that  of  the  Medi¬ 
terranean,  and  inland  parts  of  Germany,  &c. 

The  moil  celebrated  fairs  in  Europe  are  thofe,  1.  Of  Francfort, 
held  twice  a-year,  in  fpring  and  autumn  ;  the  firft  commencing 
the  Sunday  before  Palm-Sunday,  and  the  other  on  the  Sunday 
before  the  8th  of  September.  Each  lafts  14  days,  or  two 
weeks ;  the  firft  of  which  is  called  the  week  of  acceptance,  and 
the  fecond  the  week  of  payment.  They  are  famous  for  the  fale 
of  all  kinds  of  commodities  ;  but  particularly  for  the  immenfe 
quantity  of  curious  books  no  where  elfe  to  be  found,  and  whence 
the  bookfellers  throughout  all  Europe  ufed  to  furnifh  them- 
felves.  Before  each  fair,  there  is  a  catalogue  of  all  the  books 
to  be  fold  there,  printed  and  difperfed,  to  call  together  pur- 
chafers  :  though  the  learned  complain  of  many  unfair  practices 
therein :  as  fictitious  titles,  names  of  books  purely  imaginary, 
&c.  befide  great  faults  in  the  names  of  the  authors,  and  the 
titles  of  the  real  books.  2.  The  fairs  of  Leipfick,  which  are 
held  thrice  a-year :  one  beginning  on  the  firft  of  January  ; 
another  three  weeks  after  Ealler  ;  and  a  third  after  Michaelmas. 
They  hold  12  days  a  piece;  and  are  at  leaft  as  confiderable  as 
thofe  of  Francfort.  3.  The  fairs  of  Novi,  a  little  city  in  the 
Milanefe,  under  the  dominion  of  the  republic  of  Genoa.  There 
are  four  in  the  year,  commencing  on  the  fecond  of  February,  the 
fecond  of  May,  the  firft  of  Auguft,  and  fecond  of  September. 
Though  the  commodities  bought  and  fold  here  be  very  confi¬ 
derable  ;  yet,  what  chiefly  contributes  to  render  them  fo  famous, 
is  the  vail  concourle  of  the  moll  confiderablo  merchants  and 
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¥.egoclanfs  of  the  neighbouring  kingdoms,  for  the  tfanfading  of 
affairs  and  fettling  accounts.  4.  The  fairs  of  Riga,  whereof 
there  are  two  in  the  year  ;  one  in  May,  and  the  other  in  Sep¬ 
tember.  They  are  much  frequented  by  the  Englifh,  Dutch, 
and  French  {hips,  as  alio  from  all  parts  of  the  Baltic.  The 
beft  time  for  the  fale  of  goods  at  Riga  is  during  the  fairs.  Since 
the  building  of  the  famous  city  of  Peterlburg,  thefe  fairs  have  fuf- 
fered  fome  diminution.  3.  The  fair  of  Archangel,  during  which 
all  the  trade  foreigners  have  with  that  city,  is  managed.  It 
lafts  a  month,  or  fix  weeks  at  moft,  commencing  from  the 
middle  of  Auguft.  The  Mufcovite  merchants  attend  here  from 
all  parts  of  that  vaft  empire ;  and  the  Englilh,  Dutch,  French, 
Swedilh,  Danifti,  and  other  fhips  in  the  port  of  that  city,  on 
this  occafion,  ordinarily  amount  to  300.  But  this  is  no  free 
fair  as  the  reft  are  :  the  duties  of  exportation  and  importation 
are  very  ftriCtly  paaid,  and  on  a  very  high  footing.  6.  The  fair  of 
St.  Germain,  one  of  the  fuburbs  of  Paris,  commencing  on  the 
third  of  February,  and  holding  till  Eafter;  though  it,  is  only 
free  for  the  firft  fifteen  days.  7.  The  fairs  of  Lyons,  which 
Monf.  du  Chefne,  in  his  Antiquity  of  cities,  would  infinuate, 
from  a  paflage  in  Strabo,  were  eftablilhed  by  the  Romans  ; 
though  it  is  certain,  the  fairs,  as  they  now  ftand,  are  of  a  much 
later  date.  There  are  three  in  the  year,  each  lading  20  days, 
and  free  for  ever.  They  begin  on  Eafter  Monday,  the  26th  of 
July,  and  the  firft  of  December.  8.  Fair  of  Guibray,  a  fuburb 
of  the  city  of  Falaife,  in  the  Lower  Normandy.  It  is  faid  to 
have  been  eftablifhed  by  our  William  the  Conqueror,  in  confi- 
deration  of  his  being  bom  at  Falaife.  It  commences  on  the 
i6lh  of  Auguft  ;  and  holds  15  days  free  by  charter,  and  longer 
by  cuftom.  9.  Fair  of  Beaucaire,  held  partly  in  a  city  of  that 
name,  in  Languedoc,  and  partly  in  the  open  country,  under 
tents,  8cc.  It  commences  on  the  22d  of  July,  and  only  holds 
for  three  days ;  yet  it  is  the  greateft  and  moft  celebrated  of  all 
the  fairs  in  that  part  of  Europe,  both  for  the  concourle  of 
ftrangers  from  all  parts  of  the  world,  and  for  the  traffic  of  all 
kind  of  goods :  the  money  returned  in  thefe  three  days  amounting 
lbmetimes  to  above  fix  millions  of  iivres. 

The  fairs  of  Porto  bell©,  Vera  Cruz,  and  the  Havanna,  are 
the  moft  confiderable  of  all  thofe  in  America.  The  two  firft 
3aft  as  long  as  the  fiota  and  galleons  continue  in  thofe  parts  ; 
and  the  laft  is  opened  as  foon  as  the  (iota  or  galleons  arrive  there 
upon  their  return  for  Spain  ;  this  being  the  place  where  the 
two  fleets  join.  See  Flota,  and  Galleons. 

The  principal  Britifh  fairs  are,  1.  Sturbridge-fair,  near  Cam¬ 
bridge,  by  far  the  greateft  in  Britain,  and  perhaps  in  the  world. 

2.  Brittol  has  two  fairs,  very  near  as  great  as  that  of  Sturbridge, 

3.  Exeter.  4.  Weft  Chefter.  3.  Edinburgh.  6.  Whey  hi  11 ; 

and,  7.  Burfordfair ;  both  for  ftieep.  8.  Pancras  fair,  in  Staf- 
fordfhire,  for  faddle-horfes.  9.  Bartholomew-fair,  at  London, 
for  lean  and  Welch  black  cattle.  10  St.  Faith’s,  in  Norfolk, 
for  Scotch  runts.  11.  Yarmouth  fifhing-fair,  for  herrings,  the 
only  filhing-fair  in  Great  Britain.  12.  Ipfwich  butter-fair.  13. 
Woodborough-hill,  in  Dorfetlflire,  for  weft  country  manu- 
fabtures,  as  kerfeys,  druggets,  &c.  14.  Two  cheefe  fairs  at 

Chipping  Norton  :  with  innumerable  other  fairs,  befides  weekly 
markets,  for  all  forts  of  goods,  as  well  cur  own  as  of  foreign 
growth . 

Fair,  in  fea  language,  is  ufed  for  the  aifpofition  of  the 
wind,  when  it  is  favourable  to  a  {hip's  courfe,  in  opposition  to 
that  which  is  contrary  or  foul  The  term  fair  is  more  compre¬ 
hend  ve  than  large ,  and  includes  about  16  or  18  points  of  the 
compafs  ;  whereas  large  is  confined  to  the  beam  or  quarter, 
that  is,  to  a  wind  which  erodes  the  keel  at  right  angles,  or  ob¬ 
liquely  from  the  ftern,  but  never  to  one  right  a-ftern. 

Faik  Ijle ,  an  itland  of  the  Northern  ocean,  nearly  midway 
between  Shetland  and  Orkney,  from  both  which  its  high  tow¬ 
ering  rocks  are  plainly  difcovered.  On  theE.  fide,  the  duke  cf 


Medina  Sidonia,  admiral  of  the  Spanifti  armada,  was  wrecked 
in  1388. 

¥ AiR-Curvc,  is  a  winding  line,  ufed  in  delinea'ing  {hips, 
whofe  ftiape  is  varied,  according  to  the  part  of  the  ftup  which  it 
is  intended  to  defcribe. 

Fair -Way,  in  fea  language,  the  path  or  channel  of  a  narrow 
bay,  river,  or  haven,  in  whicn  hips  ufually  advance  in  their 
paflage  up  and  down ;  (o  that,  if  any  vefl'cls  are  anchored  therein, 
they  are  faid  to  lie  in  the  fair-way. 

FAIRFAX  (Edward),  natural  fon  of  Sir  Thomas  Fairfax,, 
was  an  Englilh  poet  who  lived  in  the  reigns  of  Elizabeth  and 
James  I.  He  wrote  leveral  poetical  pieces,  and  was  an  accom- 
plifhed  genius.  Dryden  introduces  !'  air  fax  with  Spenfer,  as 
the  leading  writers  of  the  times  ;  and  even  feems  to  give  the 
preference  to  the  former  in  the  way  of  harmony,  when  he  ob- 
ferves  that  Waller  owned  himfelf  indebted  for  the  harmony  of 
his  numbers  to  Fairfax’s  Godfrey  of  Boulogne.  He  died  about 
the  year  1632,  at  his  own  houfe  called  Ne<whall,  in  the  parifh, 
of  Fuyfton,  between  Denton  and  Knarefborough,  and  lies  under 
a  marble  ftone. 

Fairfax  (Sir  Thomas),  general  of  the  parliamentary  forces 
againft  Charles  I.  in  1644.  He  refigned  in  1630 ;  after  which 
he  lived  privately,  till  he  was  invited  by  general  Monk  to  affift 
him  againft  Lambert’s  army.  Pie  cheerfully  embraced  the  oc¬ 
cafion  ;  and,  on  the  3d  of  December  1639,  appeared  at  the  head 
of  a  body  of  gentlemen  of  Yorkfhire ;  when,  upon  the  repu¬ 
tation  of  his  name,  a  body  of  12,000  men  forfook  Lambert  and 
joined  him.  He  was  at  the  head  of  the  committee  appointed 
by  the  houfe  of  commons  to  attend  king  Charles  H.  at  the 
Hague,  to  defire  him  fpeedily  to  return  to  England;  and  having 
readily  aflifted  in  his  reftoration,  returned  again  to  his  feat  in- 
the  country  ;  where  he  lived  in  a  private  manner  till  his  death, 
which  happened  in  1671,  in  the  60th  year  of  his  age.  He 
•wrote,  fays  Mr.  Walpole,  memorials  of  Thomas  lord  Fairfax, 
printed  in  1699;  and  was  not  only  an  hiftorian,  but  a  poet.  In 
Mr.  Thorefby’s  mufeum  were  preferred  in  manufeript  the  fol¬ 
lowing  pieces  :  the  Pfalms  of  Dawd,  tbe  Canticles,,  the  Songs 
of  Motes,  and  other  parts  of  Scripture,  verfified;  a  poem  on 
Solitude  ;  Notes  of  Sermons,  by  his  lordfhip,  by  his  lady 
daughter  of  Horace  lord  Vere,  and  by  their  daughter  Mary  the 
wife  of*George  fecond  duke  of  Buckingham;  and  a  Treatife  on 
the  Shortners  of  Life.  But  of  all  lord  Fairfax’s  works,  fays  Mr, 
Walpole,  the  moft  remarkable  were  the  verfes  he  wrote  on  the 
horfe  on  which  Charles  II.  rede  to  his  coronation,  and  which 
had  been  bred  and  prefen  ted  to  the  king  by  his  iordftiip.  How 
mult  that  merry  monarch,  unapt  to  keep  his  countenance 
on  more  ferious  occafions,  have  fmiled  at  this  awkward  ho¬ 
mage  from  the  old  victorious  hero  of  republican ifrn  and  the 
covenant !  He  gave  a  collection  of  manuferipts  to  the  Bodleian 
library. 

FAIRFORD,  a  town  of  Gioucefterfhire,  with-  a  market  on 
Thurfday.  The  church  was  built  for  the  fake  of  the  glafs, 
taken  in  a  fhip  going  to  Rome.  It  has  28  large  windows,  cu- 
rioufly  painted  with  ft:  rip  Hire  hiftories,  in  extreme  beautiful 
colours,  and  defigned  by  the  famous  Albert  Durer.  It  is  23 
miles  S.  E.  of  Gloucefter,  and  80  W.  by  N.  of  London.  W. 
Ion.  1.  44.  N.  lat.  31.  4-0. 

FAIRY,  In  ancieiWtraditions  and  romances,  fignifies  a  fort 
of  deity,  or  imaginary,  genius,  converfant  on  the  earth,  and 
diltingb idled  by  a  variety  of  fantaftical  aCtions  either  good  or 
bad.  They  were  moft  ufually  imagined  to  be  women  of  an  or¬ 
der  fuperior  to  human  nature,  yet  fabject  to  wants,  pafliorts, 
accidents,  and  even  death;  fprightiyand  benevolent  while  young 
and  handfome  ;  morofe,  peevilh,  and  malignant,  if  ugly,  or  in 
the  declineof  their  beauty  ;  fond  of  appearing  in  white,  whence, 
by  credulous  people,  they  were  often  called  the  qubit e  ladies. 

Concerning  thefe  imaginary  beings,  no  Id’s  a  perfon  than 
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Jcrvaife  of  Tilleberry,  marffial  of  the  kingdom  of  Arles,  who 
Jived  in  the  beginning  of  the  13th  century,  writes  thus  in  a  work 
infcribed  to  the  emperor  Otho  IV.  “  It  has  been  afl'erted  by 
perfons  of  unexceptionable  credit,  that  fairies  ufed  to  chool'e 
themfelves  gallants  from  among  men,  and  rewarded  their  at¬ 
tachment  with  an  affluence  of  worldly  goods  ;  but  if  they  mar¬ 
ried,  or  boa  (led  of  a  fairy’s  favours,  they  as  feverely  fmarted 
for  luch  indifcretion."  The  like  tales  fflll  go  current  in  Lan¬ 
guedoc  ;  and,  throughout  the  whole  province,  there  is  not  a 
village  without  fome  ancient  feat  or  cavern  which  had  the  ho¬ 
nour  of  being  a  fairy's  residence,  or  at  lead  fome  fpring  where 
a  fairy  ufed  to  bathe.  This  idea  of  fairies  has  a  near  affinity 
with  that  of  the  Greeks  and  Romans,  concerning  the  nymphs  ot 
the  woods,  mountains,  and  fprings  ;  and  an  ancient  fcholiaft 
on  Theocritus  fays,  “  The  nymphs  are  demons  which  appear 
on  the  mountains  in  the  figure  of  women  and  what  is  more 
furprifing,  the  Arabs  and  other  orientals  have  their  ginn  and 
peri,  of  whom  they  entertain  the  like  notions.  But  fairies  have 
been  likewife  defcribed  as  of  either  fex,  and  generally  as  of  mi¬ 
nute  liature,  though  capable  of  affirming  various  forms  and  di- 
menfions.  The  molt  charming  reprelentation  imaginable  of 
thefe  children  of  romantic  fancy,  is  in  the  Midfummer-nigbt' s 
dream  of  Shakefpcar ;  in  referring  to  which,  we  lhall  doubt- 
lefs  have  been  anticipated  by  the  recollection  of  almoft  every 
reader. 

Spenfer’s  Fairy  queen  is  an  epic  poem,  under  the  perfons 
and  chara&ers  of  fairies.  This  tort  of  poetry  raifes  a  pleating 
kind  of  horror  in  the  mind,  and  amufes  the  imagination  with 
the  Itrangenefs  and  novelty  of  the  perfons  who  are  reprefented 
in.it;  but,  as  a  vehicle  of  inftruCtion,  judicious  critics  object 
to  it,  as  not  having  probability  enough  to  make  any  moral  im- 
preffion. 

The  belief  of  fairies  dill  fubfids  in  many  parts  of  our  own 
country.  The  “  Swart  fairy  of  the  mine,”  has  fcarce  yet 
quitted  our  fubterraneous  works  ( vide  next  article)  ;  and  Puck  or 
Robin  Good-Fellow  dill  haunts  many  of  our  villages.  And  in 
the  highlands  of  Scotland,  new  bora  children  are  watched  till  the 
chriltening  is  over,  led  they  fhould  be  dolen  or  changed  by  fome 
of  thefe  fantattical  peribnages. 

Fairy  of  the  Mine  ;  an  imaginary  being,  an  inhabitant  of 
mines.  The  Germans  believed  in  two  fpecies  ;  one  fierce  and 
malevolent  ;  the  other  a  gentle  race,  appearing  like  little  old 
men  drcffed  like  the  miners,  and  not  much  above  two  feet  high. 
Thefe  wander  about  the  drifts  and  chambers  of  the  works ;  feem 
perpetually  employed,  yet  do  nothing  ;  fome  feem  to  cut  the 
ore,  or  fling  what  is  cut  into  veffiels,  or  turn  the  windlafs  ;  but 
never  do  any  harm  to  the  miners,  unlefs  provoked;  as  the  fen- 
fible  Agricola,  in  this  point  credulous,  relates  in  his  book  de 
Animantibus  Jubterraneis. 

Fairy  Circle  or  Ring,  a  phenomenon  pretty  frequent  in  the 
fields,  8cc.  fuppofed  by  the  vulgar  to  be  traced  by  the  fairies  in 
their  dances.  There  are  two  kinds  of  it ;  one  of  about  feven 
yards  in  diameter,  containing  a  round  bare  path,  a  foot  broad, 
with  green  grafs  in  the  middle  of  it.  The  other  is  of  different 
extent,  encompalfed  with  a  circumference  of  grafs.  Meffi 
Jellbp  and  Walker,  in  the  Philofophical  Tranfa&ions,  afcribe 
them  to  lightning  ;  which  is  thought  to  be  confirmed  by  their 
being  mod  frequently  produced  after  ftorms  of  that  kind,  as 
well  as  by  the  colour  an  •  brittlenefs  of  the  grals-roots  when  firft 
ebferved.  Lightning,  like  all  other  fires,  moves  round,  and 
burns  more  in  the  extremity  than  in -the  middle  :  tile  feeond 
circle  arifes  from  the  firft,  the  grafs  burnt  up  growing  very  plen¬ 
tifully  afterwards.  Others  maintain  that  thefe  circles  are 
made  by  ants,  which  are  frequently  found  in  great  numbers 
therein.  Mr.  Cavallo  does  not  think  that  lightning  is  at  all 
concerned  in  the  formation  of  them  :  “They  are  not  (fays  he) 
always  of  a  circular  figure  ;  and,  as  I  am ,  informed,  they 
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feem  to  be  rather  beds  of  muffirooms  than  the  effe<5Is  of  light¬ 
ning.” 

FAITH,  in  philofophy  and  theology,  that  affient  which  we 
give  to  a  propofition  advanced  by  another,  the  truth  of  which 
we  do  not  immediately  perceive  from  our  own  reafon  or  expe¬ 
rience  :  or  it  is  a  judgment  or  afient  of  the  mind,  the  motive 
whereof  is  not  any  intrinfic  evidence,  but  the  authority  or  tef- 
timony  of  fome  author  who  reveals  or  relates  it.  Hence,  as  there 
are  two  kinds  of  authorities  and  teftimonies,  the  one  of  God, 
and  the  other  of  man,  faith  becomes  diftinguithed  into  divine 
and  human.  Divine  Faith,  is  that  founded  on  the  authority 
of  God  ;  or  it  is  that  affient  we  give  to  what  is  revealed  by  God. 
The  objedts  of  this  faith,  therefore,  are  matters  of  revelation. 
See  Revelation  and  Religion.  Human  Faith,  is  that 
whereby  ve  believe  what  is  told  us  by  men.  The  object 
hereof  is  matter  of  human  teftimony  and  evidence  See  Meta¬ 
physics. 

Faith,  or  Fidelity,  ( Fidcs ),  was  deified  by  the  ancient  Ro¬ 
mans,  and  had  a  temple  in  the  Capitol  confecrated  to  her  by 
Attilius  Catilinus.  Here  priefts  wore  white  veils :  unbloody 
facrifices  were  offered  to  her,  and  the  greatelt  oaths  were  taken 
in  her  name.  Horace  clothes  her  in  white,  places  her  in  the 
retinue  of  Fortune,  and  makes  her  the  After  of  Juftice,  Od.  24, 
35,  1.  i.  Public  faith  is  reprefented  on  a  great  number  of  me¬ 
dals  ;  fometimes  with  a  bafket  of  fruit  in  one  hand,  and  fome 
ears  of  corn  in  the  other ;  and  fometimes  holding  a  turtle-dove. 
But  the  mod  ufual  l'ymbol  is  two  hands  joined  together.  The 
inlcriptions  are  generally,  Fides  Augujli,  Fides  exercitus,  or  Fules 
militum,  &c. 

FAITHORN  (William),  an  ingenious  Euglifh  artift,  a  na¬ 
tive  of  London,  was  the  difciple  of  Peak  the  painter,  and  work¬ 
ed  with  him  three  or  four  years.  At  the  breaking  out  of  the 
civil  war,  Peak  efpoufed  the  caufe  of  his  fovereign ;  and  Fai- 
thorn,  who  accompanied  his  mafter,  was  taken  prifoner  by  the 
rebels  at  Baringhoufe,  from  whence  he  was  lent  to  London,  and 
confined  in  Alderfgate.  In  this  uncomfortable  fituation  he  ex- 
ercifed  his  graver ;  and  a  fin  all  head  of  the  firft  Villers  duke  of 
Buckingham,  in  the  ltyle  of  Melan,  ts--reckoned  among  his  per¬ 
formances  at  that  time.  The  folicitations  of  his  friends  in  his 
favour  at  laft  prevailed  ;  and  he  was  releafed  from  prifon,  with 
permiffion  to  retire  to  the  continent.  In  .France  he  found  pro- 
teftion  and  encouragement  from  the  Abbe  de  Marolles ;  and 
at  this  time  it  was,  that  he  formed  an  acquaintance  with  Nan- 
teuil,  from  whofe  inftruCtions  he  derived  very  con  fide  ruble  ad¬ 
vantages.  About  the  year  1650  he  returned  to  England,  and 
loon  after  married  the  filler  of  a  Captain  Crcund.  By  her  he 
had  two  fons ;  Henry,  who  was  a  bookfeller,  .and  William  an 
engraver  in  mezzotint-o.  Faithorn  opened  a  fliop  near  Temple- 
bar,  where  he  fold  not  only  his  own  engravings)  bub  thole  of 
other  Englifh  artifts,  and  ■  imported  a  confiderable  number  of 
prints  from  Holland,  France,  and  Italy.  About  the  year  1680 
he  retired  from  his  ffiop,  and  refided  in  Printing-houfe  yard; 
but  he  ftill  continued  to  work  for  the  bookfellers,  efpecially 
Royfton,  Martin,  and  Peak  the  younger,  his  former  mailer's 
brother.  He  painted  portraits  from  the  life  in  crayons;  which 
art  he  learned  of  Nanteuil  during,  his  abode  in  France.  He 
alfo  painted  in  miniature;  and  his  performances  in  both  thefe 
ftyles  were  much  elteemed.  His-  fpirits  were  broken  by  the 
indifcretion  and' diffipation  of  his  Ton  William  ;  and  a  linger¬ 
ing  conlumption  put  an  end  to  his  life  in  r6t>i.  He  wrote  a 
book  upon  drawing,  .graving,  and  etching,  tor  which  ,  he  was 
celebrated  by  his  friend  Thomas.  Flatman,  the  poet. 

FAKIRS,  Indian  monks  or  friars.  They  out-do  the  feverity 
and  mortification  of  the  ancient  anchorets  or  folitarics.  Some 
of  them  make  a  vow  of  continuing  all  their  lifetime  in  one 
pofture,  and  keep  it  effieftually.  Others  never  lie  down;  but 
continue  in  a  ftanding  pofture  all  their  lives,  fupporled  only  by 
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a  flick,  or  rope  under  their  arm-pits.  Some  mangle  their 
bodies  with  fcourges  and  knives.  They  look  upon  themfelves 
to  have  conquered  every  palfion,  and  triumphed  over  the  world; 
and  accordingly  icruple  not,  as  if  in  a  ltate  of  innocence,  to 
appear  entirely  naked  in  public.  The  common  people  of  Taft 
India  are  thoroughly  perfuaded  of  the  virtue  and  innocence  of 
the  fakirs ;  notwithftanding  which,  they' are  accufed  of  com¬ 
mitting  the  moft  enormous  crimes  in  private. 

They  have  alfo  another  kind  of  fakirs,  who  do  not  praftife 
fueh  feverities  :  thefe  flock  together  in  companies,  and  go  from 
village  to  village,  prophefying,  and  telling  fortunes.  They  are 
wicked  villains,  and  it  is  dangerous  for  a  man  to  meet  them  in 
a  lone  place  : ,  neverthelefs  the  Indian  idolaters  have  them  in 
the  utmoft  veneration.  They  make  ufe  of  drums,  trumpets, 
and  other  mufical  inftruments,  to  roufe  their  fouls,  and  work 
themlelves  up  to  an  artificial  ecflacy,  the  better  to  publith  their 
pretended  prophecies.  Some  of  the  votaries  of  thefe  fages 
moft  devoutly  lcifs  their  privy  parts;  and  they  receive  this 
monftrous  declaration  of  rel'peft  with  a  kind  of  ecftatic  plea- 
fure.  The  molt  fober  and  dilcreet  Indians  confult  them  in 
this  prepoftevous  attitude;  and  their  female  votaries  converfe 
with  them  a  confiderable  time  with  the  moft  indecent  free¬ 
dom. 

The  fire  they  burn  is  made  of  cow’s  dung  dried  in  the  fun. 
When  they  are  difpofed  to  fleep,  they  repofe  themfelves  on 
tow’s  dung,  and  fometimes  on  ordure  itfelf.  They  are  fo  in¬ 
dulgent  towards  every  living  creature,  that  they  fuffer  them¬ 
felves  to  be  over-run  with  vermin,  or  ftung  by  inl'etfs,  without 
the  leaft  reluftance  or  complaint. 

It  is  more  than  probable,  thele  Indian  friars  have  fome  fecret 
art  to  lull  their  ferifes  afleep,  in  order  to  render  themfelves  in  a 
great  meafure  infenfible  of  the  exceilive  torments  they  volunta¬ 
rily  undergo.  Ovington  allures  us,  that  “  as  he  was  one  day 
in  an  afl'embly  of  fakirs,  he  oblerved,  that  they  drank  opiates 
.  infufed  in  water ;  the  intoxicating  virtue  whereof  was  enough 
to  turn  their  brain." 

The  garment  of  the  chief  fakirs  confifts  of  three  or  four 
yards  of  orange-coloured  linen,  which  they  tie  round  them,  and 
■  a  tiger’s  fkin,  which  hangs  over  their  fhoulders.  Their  hair  is 
woven  in  trefles,  and  forms  a  kind  of  turban.  The  fuperior  of 
the  fakirs  is  diftinguilhed  from  the  reft  by  having  a  greater 
number  of  pieces  in  his  garment,  and  by  a  chain  of  iron,  two 
yards  long,  tied  to  his  leg.  When  he  defigns  to  reft  in  any 
place,  a  garment  is  fpread  upon  the  ground ;  on  which  he  fits 
and  gives  audience,  whilft  his  difciples  publifh  his  virtues. 
Some  perfons  of  quality  in  India  have  become  fakirs :  among 
others,  five  great  lords  belonging  to  the  court  of  Cha-gehan, 
mogul  of  the  Indies.  It  is  faid,  there  are  about  two  millions 
of  fakirs  in  the  Ealt  Indies. 

FALASHA,  a  people  of  Abyflinia,  of  Jewilli  origin,  de- 
feribed  by  Mr.  Bruce,  who  was  at  great  pains  to  acquaint  him- 
fielf  with  their  hiftory  by  cultivating  the  friendfhip  of  the  moft 
learned  perfons  among  them  he  could  meet  with. 

According  to  the  accounts  received  from  them,  the  Falafha 
are  the  defeendants  of  thofe  Jews  who  came  from  Paleftine  in¬ 
to  Ethiopia,  as  attendants  of  Menilek  the  fon  of  the  queen  of 
Sheba  or  Saba  by  Solomon.  They  agree  in  the  relations  given 
by  the  Abyflinians  of  that  princefs,  which  are  mentioned  under 
the  article  Ethiopia;  but  deny  that  the  pofterity  of  thofe 
who  came  with  Menilek  ever  embraced  the  Chriftian  religion, 
as  the  Abyflinians  fay  they  did.  They  fay,  that  at  the  decline 
of  the  Jewifh  commerce,  when  the  ports  of  the  Red  Sea  fell 
into  the  hands  of  olher  nations,  and  no  intercourfe  took  place 
betwixt  them  and  Jexufalem,  the  Jewilli  inhabitants  quitted 
the  fea-coafts  and  retired  into  the  province  of  Dembea.  While 
they  remained  in  the  cities  on  the  Red  Sea,  they  exercifed  the 
trades  of  brick  and  tile  making,  pottery^  thatching  houfes,  &c. 


and  after  leaving  the  fea-coafts,  they  chofe  the  country  of  Deiri- 
bea  on  account  of  the  plenty  of  materials  Lt  afforded  for  exer- 
cifing  the  trades  they  profeffed.  Here  they  carried  the  art  of 
pottery  to  a  great  degree  of  perfection,  multiplied  exceedingly, 
and  became  very  numerous  and  powerful  about  the  time  that 
the  Abyflinians  were  converted  to  Chriftianitv.  As  this  event 
was  accounted  by  them  an  apoftacy  from  the  true  religion, 
they  now  feparated  themfelves  from  the  Abylfinians,  and  de* 
dared  one  Phineas,  of  the  line  of  Solomon,  their  lung.  Thus 
they  fay,  they  have  ftill  a  prince  of  the  houfe  of  Judah  for  their 
fovereign,  though  their  affertion  is  treated  with  contempt,  and 
a  nick  name  bellowed  on  the  Falalhan  family  by  the  other 
Abylfinians.  About  the  year  960,  the  queen  of  this  people, 
after  extirpating  the  Abylfinian  princes  on  the  rock  Damo,  af- 
fumed  the  fovereignty  of  the  whole  empire,  which  they  retain¬ 
ed  for  fome  time,  as  is  related  in  the  ancient  hiftory;  but 
their  power  being  by  degrees  reduced,  they  were  obliged  to  take 
up  their  refidence  among  the  rugged  mountains  of  Samen ; 
one  of  which  they  chofe  for  their  capital,  and  which  has  ever 
fince  been  called  the  Jews  rock.  About  the  year  1600,  they 
were  almoft  entirely  mined  by  an  overthrow  from  the  Abyffi- 
nians,  in  which  both  their  king  and  queen  were  {lain;  fince 
which  time  they  have  been  in  lubjedion  to  the  emperors  of 
that  country,  but  are  ftill  governed  by  their  own  princes. 
When  Mr.  Bruce  was  in  Abyflinia  they  were  fuppofed  to 
amount  to  about  100,000  effective  men.  Gideon  and  Judith 
were  the  names  of  the  king  and  queen  at  that  time:  and  thefe, 
according  to  our  author,  leem  to  be  preferred  to  others  for  the 
royal  family.  .> 

The  language  of  this  people  is  very  different  from  the  He¬ 
brew,  Samaritan,  or  any  other  which  the  Jews  ever  fpoke  in 
their  own  country.  On  being  interrogated  concerning  it  by 
Mr.  Bruce,  they  laid,  that  it  was  probably  one  of  thofe  fpoken 
by  the  nations  on  the  Red  Sea,  among  whom  they  had  fettled 
at  their  firft  coming.  They  arrived  in  Abyflinia  lpeaking  He¬ 
brew,  and  with  the  advantage  of  having  books  in  that  lan¬ 
guage  ;  but  had  now  forgot  it,  which  indeed  is  not  to  be  won¬ 
dered  at,  as  they  had  loft  their  Hebrew  books,  and  were  intirely 
ignorant  of  the  art  of  writing.  At  the  time  of  their  leaving 
Jerufalem,  they  were  in  polfelfion  both  of  the  Hebrew  and  Sa¬ 
maritan  copies  of  the  law ;  but  when  their  fleet  was  deftroyed 
in  the  time  of  Rehoboam,  and  no  farther  communication  with 
Jerufalem  took  place,  they  were  obliged  to  ufe  tranflations  of 
the  feriptures,  or  thofe  copies  which  were  in  polfelfion  of  the 
Ihepherds,  who,  they  fay,  were  all  Jews  before  the  time  of  So¬ 
lomon.  On  being  a  fired,  however,  where  the  Ihepherds  got 
their  copy,  and  being  told,  that,  notwithftanding  the  invafion 
of  Egypt  by  Nebuchadnezzar,  there  was  ftill  a  communication 
with  Jerufalem  by  means  of  the  Ilhmaelite  Arabs  through  Ara¬ 
bia,  they  frankly  acknowledged  that  they  could  not  tell ;  nei¬ 
ther  had  they  any  memorials  of  the  hiftory  either  of  their  own 
or  any  other  country ;  all  that  they  believed  in  this  cafe  being 
derived  from  mere  tradition,  their  hiftories,  if  any  exifted, 
having  been  deftroyed  by  the  famous  Mooriih  Captain  Gragne. 
They  lay,  that  the  firft  book  of  feripture  they  ever  received  was 
that  of  Enoch ;  and  they  place  that  of  Job  immediately  after 
it,  fuppofing  that  patriarch  to  have  lived  foon  after  the  flood. 
They  have  no  copy  of  the  Old  Teftament  in  the  Falalfia  lan¬ 
guage,  what  they  make  ufe  of  being  in  that  of  Gee z.  This  is 
fold  to  them  by  the  Abylfinian  Chriftians,  who  are  the  only 
feribes  in  that  country.  No  difference  takes  place  about  cor¬ 
ruptions  of  the  text ;  nor  do  the  Falalha  know  any  thing  of 
the  Jewifh  Talmud,  Targum,  or  Cabala. 

FALCADE,  in  the  manege,  the  motion  of  a  horfe  when  he 
throws  himfelf  upon  his  haunches  two  or  three  times,  as  in 
very  quick  curvets  5  which  is  done  in  forming  a  flop  and  half 
flop.  See  Stof. 
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FALCATED,  fomething  in  the  form  of  a  fickle:  thus,  the 
moon  is  faid  to  be  falcated  when  (he  appears  horned. 

FALCO,  in  ornithology,  a  genus  belonging  to  the  order  of 
accipitres,  the  characters  of  which  are  thefe:  the  beak  is 
crooked,  and  furnifhed  with  wax  at  the  bafe:  the  head  is  thick - 
fet  with  feathers,  and  the  tongue  is  cloven.  The  eagle  and 
hawk  form  this  genus.  See  plate  18. 

1  The  Icucvccphahis,  bald,  or  white-headed  eagle  of  Catefby, 
is  afh-coloured,  with  the  head  and  tail  white ;  the  iris  of  the 
eye  is  white,  over  which  is  a  prominence  covered  with  a  yel¬ 
low  thin ;  the  bill  and  the  cere  or  wax  are  yellow,  as  are 
likewife  the  legs  and  feet ;  and  the  talons  are  black.  Though 
it  is  an  eagle  of  fmall  fize,  it  weighs  nine  pounds,-  is  ftrong 
and  full  of  fpirit,  preying  on  lambs,  pigs,  and  fawns.  They 
always  make  their  nefts  uear  the  fea  or  great  rivers,  and  ufually 
upon  old  dead  pine  or  cyprefs  trees,  continuing  to  build  an¬ 
nually  on  the  fame  tree  till  it  falls.  Though  he  is  fo  formi¬ 
dable  to  all  birds,  yet  he  fuffers  them  to  build  near  his  royal  neft 
without  moleftaticn  ;  particularly  the  fifhing  hawk,  herons,  &c. 
which  all  build  on  high  trees,  and  in  fome  places  are  fo  near 
one  another,  that  they  appear  like  a  rookery.  The  nefts  are 
very  large  and  very  fetid,  owing  to  the  relics  of  their  prey. 
Lawfon  fays  they  breed  very*  often,  laying  again  under  their 
callow  youngj  whole  warmth  hatches  the  eggs.  In  Bering’s 
ille  they  make  their  nefts  on  the  cliffs  near  fix  feet  wide  and 
one  thick  ;  and  lay  two  eggs  in  the  beginning  of  July.  This 
fpecies  inhabits  both  Europe  and  America ;  but  is  more  com¬ 
mon  in  the  latter.  Bolides  ftefii.  it  feeds  alfo  on  fiih.  This, 
however,  it  does  not  procure  for  itfelf;  but  fitting  in  a  conve¬ 
nient  fpot,  watches  the  diving  of  the  ofprey  into  the  water  after 
a  fifh ;  which  the  moment  it  has  feized  the  bald  eagle  follows 
dole  after,  when  the  ofprey  is  glad  to  efcape  by  dropping  the 
filli  from  his  bill ;  and  fuch  is  the  dexterity  of  the  former,  that 
it  often  feizes  the  prey  before  it  can  fall  to  the  ground.  Catelby 
fays  the  male  and  female  are  much  alike. 

2.  The  ojffragus ,  or  fea-eagle,  with  yellow  wax,  and  half- 
feathered  legs:  it  is  about  the  fize  of  a  peacock;  the  feathers 
are  white  at  the  bafe,  iron-coloured  in  the  middle,  and  black 
at  the  points;  and  the  legs  are  yellow.  It  is  found  in  feveral 
parts  of  Great  Britain  and  Ireland.  Mr.  Willughby  tells  us, 
that  there  was  an  eyrie  of  them  in  Whinfiekl  Park,  Weftmore- 
land  ;  and  the  bird  fuaring  in  the  air  with  a  cat  in  its  talons 
(which  Barlow  drew  from  the  very'  fact  which  he  faw  in  Scot¬ 
land)  is  of  this  kind.  The  cat’s  refiftance  brought  both  ani¬ 
mals  to  the  ground,  when  Barlow  took  them  up ;  and  after¬ 
wards  caufed  the  event  to  be  engraved  in  the  36th  plate  of  his 
eolleftion  of  prints.  Turner  fays,  that  in  his  days  this  bird 
was  too  well  known  in  England ;  for  it  made  horrible  deftruc- 
tion  among  the  fith.  All  authors  indeed  agree,  that  it  feeds 
principally  on  fifh,  which  it  takes  as  they  are  fwimming  near 
the  furface,  by  darting  itfelf  down  upon  them;  not  by  diving 
or  fwimming,  as  feme  authors  have  pretended,  who  furnifli  it 
for  that  purpofe  with  one  webbed  foot  to  fwim  with,  and  an¬ 
other  divided  foot  to  take  its  prey  with.  Martin,  fpcaking  of 
what  he  calls  the  great  eagles  of  the  Weftern  Ifies,  fays,  that, 
they  fatten  their  talons  in  the  back  of  the  nth,  commonly  of 
falrnon,  which  are  often  above  the  water,  or  very  near  the  fur- 
face.  Thofe  of  Greenland  will  even  take  a  young  leal  out  of 
the  water.  Turner,  above  mentioned,  fays,  that  the  fifh'ermen 
were  fond  of  .anointing  their  baits  with  the  fat.  of  this  bird, 
imagining  that  it  had  a  peculiar  alluring  quality :  they  were 
even  fuperftitious  enough  to  believe,  that  whenever  the  fea- 
eagle  hovered  over  a  piece  of  water,  the  fifh  (as  if  charmed) 
would  rife  to  the  furface  with  their  bellies  upwards;  and  in 
that  manner  prefent  themfelves  to  him.  It  alio  preys  on  wa¬ 
ter  fowl.  This  fpecies  is  alfo  frequent  in  North  America,  and 
was  alfo  met  with  in  Botany  ifiand  by  Captain  Cool;. 
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3.  The  chryfa'e'toi,  or  golden  eagle,  weighs  about  12  pour  ’s, 
and  is  in  length  about  three  feet,  the  wings  when  extent  eft 
meafuring  about  feven  feet  four  inches.  The  fight  and  fenle 
of  fmelling  are  very  acute  :  the  head  and  neck  arc  clothed  with 
narrow,  ffiarp-pointed  feathers,  of  a  deep  brown  colour  border¬ 
ed  with  tawny;  the  hind  part  of  the  head  in  particular  is  of 
a  bright  ruff  colour.  Thefe  birds  are  very  deftruftive  to  fawns. 
Iambs,  kids,  and  ali  kinds  of  game;  particularly  in  the  breed¬ 
ing  feafon,  when  they  bring  a  vaft  quantity  of  prey  to  their 
young.  Smith,  in  his  hiftory  of  Kerry,  relates,  that  a  poor 
man  in  that  county  got  a  comfortable  fubfiitence  for  his  fa¬ 
mily,  during  a  fummer  of  famine,  out  of  an  eagle’s  neft,  by 
robbing  the  eaglets  of  the  food  the  old  one  brought;  whole 
attendance  he  protrafted  beyond  the  natural  time,  by  clipping 
the  wings  and  retarding  the  flight  of  the  former.  It  is  very 
unfafe  to  leave  infants  in  places  where  eagles  frequent;  there 
being  inftances  in  Scotland  of  two  being  carried  oft"  by  them ; 
but,  fortunately,  the  theft  was  dilcovered  in  time,  and  the  chil¬ 
dren  were  reftored  unhurt  out-of  the  eagles  nefts.  In  order  to 
extirpate  thefe  pernicious  birds,  there  is  a  law  in  the  Orkney 
ifies,  which  intitles  every  perfon  that  kills  an  eagle  to  a  hen  out 
of  every  houfc  in  the  parifh  where  it  was  killed.  Eagles  feem 
to  give  the  preference  to  the  carcafes  of  dogs  and  cats.  Peo¬ 
ple  who  make  it  their  bufinefs  to  kiil  thofe  birds,  lay  one  or 
other  of  thefe  carcafes  by  way  of  bait ;  and  then  conceal  them¬ 
felves  within  gunfiiot.  They  fire  the  inftant  the  eagle  alights; 
for  ftie,  that  moment,  looks  about  before  {he  begins  to  prey. 
Yet,  quick  as  her  fight  may  be,  her  ienfe  of  hearing  feems  ftill 
more  exquifite.  If  hooded  stows  or  ravens  happen  to  be  nearer 
the  carrion,  and  refort  to  it  firft,  and  give  a  tingle  croak,  the 
eagle  is  certain  of  inftantly  repairing  to  the  fpot. 

Eagles  are  remarkable  for  their  longevity,  and  for  their 
power  of  fuftaining  a  long  abftinence  from  food.  Mr.  Keyfier 
relates,  that  an  eagle  died  at  Vienna  after  a  confinement  of  104. 
years.  This  pre-eminent  length  of  days  probably  gave  occafion 
to  the  faying  of  the  Pfalmift,  “  Thy  youth  is  renewed  like  the 
eagle’s.”  One  of  this  fpecies,  which  was  nine  years  in  the  pof- 
fcfiion  of  Owen  Holland,  Efq.  of  Conway,  lived  32  years  with 
the  gentleman  who  made  him  a  prefent  of  it;  but  what  its 
age  was  when  the  latter  received  it  from  Ireland  is  unknown. 
The  fame  bird  alfo  furni files  us  with  a  proof  of  the' truth  of 
the  other  remark  ;  having  once,  through  the  negleft  of  fer- 
vants,  endured  hunger  for  21  days  without  any  fuftenance 
whatever. 

4.  The  fulvus,  or  white  tailed  eagle  of  Edwards,  has  the 
whole  plumage  of  a  duiky  brown  :  the  bread  marked  with  tri¬ 
angular  (pots  of  white,  but  which  are  wanting  in  the  Britifti 
kind  :  the  tail  is  white,  tipt  with  black  ;  blit  in  young  birds 
duiky,  blotched  with  white:  the  legs  are  covered  to  the  toes 
with  loft  raft-coloured  feathers.  Thefe  birds  inhabit  ITudfon’s 
bay  and  northern  Europe  as  far  as  Dronthei-m.  They  are 
found  on  the  higheft  rocks  of  the  Uralian  chain,  where  it  is  not 
covered  with  wood;  but  are  moft  frequent  on  the  Siberian, 
where  they  make  their  neft  on  the  loftieft  rocks.  They  are  ra¬ 
ther  inferior  in  ftze  to  the  fea-cagle;  but  are  generous,  fpirited, 
and  docile.  The  independent  Tartars  train  them  for  the  chafe 
of  hares,  foxes,  antelopes,  and  even  wolves.  T  his  practice  is  of 
considerable  antiquity;  for  Marco  Polo,  the  great  traveller  of 
1269,  oblerved  and  admired  the  diverlion  of  the  great  chain 
of  Tartary;  who  had  feveral  eagles,  which  were  applied  to  the 
fame  purpofes  as  we  have  here  delcribed.  The  Tartars  alfo  efteem 
the  feathers  of  the  tail  as  the  heft  they  have  for  pluming  their 
arrows.  This  fpecies  is  frequent  in  Scotland ;  where  it  is  call¬ 
ed  the  black  eagle,  from  the  dark  colour  of  its  'plumage.  It 
is  very  deftrutilive  to  deer,  which  it  will  feize  between  the 
horns;  and  by  inceifantly  beating  it  about  the  eyes  with  its 
wings,  foon  makes  a  prey  of  the  haralfed  animal.  The  eagles 
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in  the  'He  of  Rum  have  nearly  extirpated  the  flags  that  ufed 
to  abound  there.  They  generally  build  in  cliffs  of  rocks  near 
the  deer-forefts ;  and  make  great  havock  not  only  among  them, 
but  alio  among  the  white  hares  and  ptarmigans.  Mr.  Wil- 
lughhy  gives  the  following  curious  account  of  the  neft  of  this 
Ipecies.  “  In  the  year  of  our  Lord  1668,  in  the  woodlands 
near  the  river  Darwent,  in  the  peak  of  Derbylliire,  was  found 
an  eagle's  neft  made  of  great  Hicks,  retting  one  end  on  the  edge 
of  a  rode,  the  other  on  two  birch  trees ;  upon  which  was  a 
layer  of  rufhes,  and  over  them  a  layer  of  heath,  and  upon  the 
heath  rufhes  again  j  upon  which  lay  one  young  one  and  an  addle 
egg;  and  by  them  a  lamb,  a  hare,  and  three  heath  poults.  The 
neft  was  about  two  yards  fquare,  and  had  no  hollow  in  it.  The 
young  eagle  was  black  as  a  hobby,  of  the  fhape  of  a  gofhawk, 
aimott  of  the  weight  of  a  goofe,  rough-footed,  or  feathered 
down  to  the  foot :  having  a  white  ring  about  the  tail.” 

5.  The  cyaneas,  or  hen-harrier,  with  white  wax,  yellow  legs, 
a  whitifli  blue  body,  and  a  white  ring  round  the  eyes  and  throat. 
It  is  the  blue  hawk  of  Edwards,  and  is  a  native  of  Europe  and 
Africa.  Thefe  birds  are  extremely  defiruftive  to  young  poul¬ 
try  and  to  the  feathered  game  :  they  fty.near  the  ground,  flam¬ 
ming  the  furface  in  fearch  of  prey.  They  breed  on  the  ground, 
.and  neyer  are  obferved  to  fettle  on  trees. 

6.  The  albiulia,  or  cinereous  eagle,  is  inferior  in  fize  to  the 
golden  eagle;  the  head  and  neck  are  of  a  pale  afh-colour;  the 
body  and  wings  cinereous,  clouded  with  brown ;  the  quill  fea¬ 
thers  yery  dark ;  the  tail  white :  the  legs  feathered  hut  little 
below  the  knees,  and  of  a  very  bright  yellow.  The  male  is  of 
a  darker  colour  than  the  female.  The  bill  cf  this  Ipecies  is 
rather  ftraighter  than  is  ulual  in  the  eagle;  which  fecras  to 
have  induced  Linnaeus  to  place  it  among  the  vultures.  But 
Mr.  Pennant  obferves,  that  it  can  have  no  title  to  be  ranked 
with  that  genus,  the  charafteriftical  mark  of  which  is,  that  the 
head  and  neck  are  either  quite  bare,  or  only  covered  with  down ; 
whereas  this  bird  is  wholly  feathered.  This  fpecics  is  in  fize 
equal  to  the  black  eagle,  and  inhabits  Europe  as  high  as  Ice¬ 
land  and  Lapmark.  It  is  common  in  Greenland,  but  does  not 
extend  to  America ;  or,  according  to  Mr.  Pennant,  if  it  does, 
it  varies  into  the  white-headed  eagle,  to  which  it  has  great  af¬ 
finity,  particularly  in  its  feeding  much  on  fifth ;  the  Danes 
therefore  call  it  Fijhs-orn.  It  is  common  in  the  fouth  of  Rullia, 
and  about  the  Volga,  as  far  as  trees  will  grow;  but  is  very 
ftcarce  in  Siberia.  It  inhabits  Greenland  the  whole  year,  fit¬ 
ting  on  the  rocks  with  flagging  wing,  and  flies  {lowly.  It 
makes  its  neft  on  the  lofty  clifls,  with  twigs,  lining  the  middle 
with  moffes  and  feathers;  lays  two  eggs;  and  fits  in  the  latter 
end  of  May  or  beginning  of  June.  Thefe  birds  prey  on  young 
teals,  which  they  leize  as  they  are  floating  on  the  water;  but 
frequently,  by  fixing  their  talons  in  an  old  one,  the)-  are  over¬ 
matched,  and  drawn  down  to  the  bottom,  fereaming  horribly. 
They  feed  alfo  on  fifth,  efpecially  the  lumpfifh,  and  a  fort  of 
trout ;  on  ptarmigans,  auks,  and  eider  ducks.  They  fit  on 
the  tons  of  rocks,  attentive  to  the  motion  of  the  diving  birds; 
and  with  quick  eyes  obf'erve  their  cour'le  by  the  bubbles  which 
rife  to  the  furface  of  the  water,  and  catch  the  fowls  as  they 
rife  for  breath.  The  Greenlanders  ufe  their  flans  for  clothing 
next  to  their  bodies ;  eat  the  flefti ;  and  keep  the  bill  and  feet 
for  amulets.  They  kill  them  with  the  bow;  or  take  them  in 
nets  placed  in  the  fnow  properly  baited  ;  or  tempt  them  by  the 
fat  of  feals,  which  the  eagles  eat  to  an  excefs  which  occafions 
fuch  a  toroidity  as  to  make  them  an  eafy  prey  They  are  com¬ 
mon  in  Scotland  and  the  Orkneys ;  where  they  feed  on  fifti,  as 
well  as  on  land  animals. 

7.  The  crying  eagle  (Ar6L  Zool.  p.  215.),  with  a  dufky  bill 
and  yellow  cere;  the  colour  of  the  plumage  is  a  ferruginous 
brown;  the  coverts  of  the  wings  and  ftcapulars  are  elegantly 
varied  with  oval  white  fpots ;  the  primaries  dufky,  the  ends  of 


the  greater,  white  ;  the  breaft  and  belly  are  of  a  deeper  colcur 
than  the  reft  of  the  plumage,  lfreaked  downwards  with  dull 
yellow;  the  tail  is  dark  brown,  tipt  with  dirty  white;  the  legs 
are  feathered  to  the  feet,  which  are  yellow.  The  length  of  the 
bird  is  two  feet. — This  fpecies  is  found  in  many  parts  of  Eu¬ 
rope,  but  not  in  Scandinavia;  is  frequent  in  Rutiia  and  Siberia  ; 
and  extends  even  to  Ivamtfchatka.  It  is  lefts  generous  and 
fpirited  than  other  eagles,  and  is  perpetually  making  a  plain¬ 
tive  noife;  from  which  it  was  ftyled  by  the  ancients  planed  & 
clanga:  and  andtaria ,  from  its  preying  on  ducks,  which  Pliny 
deferibes  with  great  elegance.  The  Arabs  ufed  to  train  it  for 
the  chafe;  but  its  quarry  was  cranes  and'other  birds ;  the  more 
generous  eagle  being  flown  at  antelopes  and  various  quadru¬ 
peds.  rL  ills  fpecies  was  itfelf  an  object  of  diverfion,  and  made 
the  game  of  even  fo  fmall  a  falcon  as  the  fparrow  hawk; 
which  would  purfue  it  with  great  eagernefs,  foar  above,  then 
fall  on  it,  and  fattening  with  its  talons,  keep  beating  it  about 
the  head  with  its  wings,  till  they  both  fell  together  to  the 
ground.  This  Sir  John  Chardin  has  feen  praflifed  about 
Tauris. 

8.  The  mi Ivus,  or  kite,  is  a  native  of  Europe,  Afia,  and 
Africa.  This  fpecies  generally  breeds  in  large  forefts  or  woody 
mountainous  countries.  Its  neft  is  competed  of  flicks,  lined 
with  feveral  odd  materials,  fuch  as  rags,  bits  of  flannel,  rope, 
and  paper.  It  lavs  two,  or  at  molt  three,  eggs;  which,  like 
thole  of  other  birds  of  prey,  are  much  rounded  and  blunt  at 
the  fmaller  end.  They  are  white,  fpotted  with  dirty  yellow. 
Its  motion  in  the  air  diftinguifhes  it  from  all  other  birds,  being 
fo  fmooth  and  even  that  it  is  fcarce  perceptible.  Sometimes  it 
will  remain  quite  motionlcfs  for  a  confiderable  fpace  ;  at  others 
glide  through  the  Iky  without  the  lealt  apparent  adlion  of  its 
wings;  from  thence  deriving  the  old  name  of  glead  or  flede, 
from  the  Saxon  glida.  They  inhabit  the  north  of  Europe,  as 
high  as  Jarllberg,  in  the  very  fouth  of  Norway;  but  do  nct-ex- 
tend  farther.  They  quit  Sweden  in  flocks  at  the  approach  of 
winter,  and  return  in  fpring.  Some  of  them  winter  about 
Aftrakan,  in  lat.  46.  30  :  but  the  far  greater  part  are  luppofed 
to  retire  into  Egypt,  being  leen  in  September  palling  by  Con- 
ftantinople  in  their  way  from  the  north ;  and  agaiu  in  April 
returning  to  Europe,  to  flmn  the  great  heats  of  the  eaft.  They 
are  obferved  in  vnft  numbers  about  Cairo,  where  they  are  ex¬ 
tremely  tame,  and  feed  even  on  dates,  probably  for  want  of 
other  food.  They  alfo  breed  there;  fo  that,  contrary  to  the 
nature  of  other  rapacious  birds,  they  increafc  and  multiply 
twice  in  the  year;  once  in  the  mild  winters  of  Egypt,  and  a 
lecond  time  in  the  lummers  of  the  north.  It  makes  its  ap¬ 
pearance  in  Greece  in  the  fpring;  and  in  the  early  ages,  fays 
Ariftophanes,  “it  governed  that  country ;  and  men  fell  on 
their  knees  when  they  were  firft  bleffed  with  the  fight  of  it, 
becaufe  it  pronounced  the  flight  of  winter,  and  told  them  to 
begin  to  {hear  their  vernal  fleeces.”  In  Britain  they  are  found 
the  whole  year.  Lord  Bacon  obferves,  that  when  kites  fly 
high,  it  portends  fair  and  dry  weather. 

9.  The  gentilis,  or  gentil  falcon,  inhabits  the  north  of  Scot¬ 
land,  and  was  in  high  efteem  as  a  bold  and  fpirited  bird  in  the 
days  of  falconry.  It  makes  its  neft  in  rocks  :  it  is  larger  than 
the  gofhawk  ;  the  head  of  a  light  r-uft  colour,  with  oblong  black 
fpots;  the  whole  under  fide  from  chin  to  tail  white,  tinged 
with  yellow;  the  back  of  a  brown  colour ;  the  tail  barred  with 
four  or  five  bars  of  black,  and  as  many  of  afn-colour ;  the  very 
tips  of  all  the  tail  feathers  white. 

10.  The  fubbuteo,  or  hobby,  was  ufed  like  the  keftrel  in  the 
humbler  kind  of  falconry;  particularly  in  what  was  called  dar¬ 
ing  cf  larks  :  the  hawk  was  calf  off ;  the  larks,  aware  of  their 
moil  inveterate  enemy,  were  fixed  to  the  ground  for  fear  ;  by 
which  means  they  became  a  ready  prey  to  the  fowler,  who  drew 
a  net  over  them.  The  back  of  the  bird  is  brown  ;  the  nape  .of 
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the  neck  white  ;  and  the  belly  pale,  with  oblong  brown  (pots. 
It  is  a  bird  of  paflage  ;  but  breeds  in  Britain,  and  migrates  in 
October. 

1 1.  The  but co,  or  buzzard,  is  the  moft  common  of  the  hawk 
kind  in  England.  It  breeds  in  large  woods  ;  and  ufually  builds 
on  an  old  crow’s  neft,  which  it  enlarges,  and  lines  with  wool 
and  other  foft  materials.  It  lays  two  or  three  eggs,  which  are 
fometimes  perfectly  white,  fometimes  fpolted  with  yellow. 
The  cock  buzzard  will  hatch  and  bring  up  the  young  if  the  hen 
is  killed.  Ihe  young  keep  company  with  the  old  ones  for  fome 
little  time  after  they  quit  the  neft;  which  is  not  ufual  with 
other  birds  of  prey,  who  always  drive  away  their  brood  as  foon 
as  they  can  fty.  The  buzzard  is  very  Iluggiftt  and  inaftive,  and 
is  much  lefs  in  motion  than  other  hawks;  remaining  perched  on 
the  fame  bough  for  the  greateft  pait  of  the  day,  and  dwelling 
3t  molt  times  near  the  fame  place.  It  feeds  on  birds,  rabbits, 
moles,  and  mice  ;  it  will  alio  eat  frogs,  earthworms,  and  in¬ 
fers.  This  bird  is  fubjeeb  to  fome  variety  in  its  colour.  Some 
have  the  breaft  and  belly  of  a  brown  colour,  and  are  only 
marked  acrofs  the  craw  with  a  large  white  crelcent ;  but  ufually 
the  breaft  is  of  a  yellowish  white,  fpotted  with  oblong  ruft-co- 
loured  fpots,  pointing  downwards  :  the  back  of  the  head,  neck, 
and  coverts  of  the  wings,  are  of  a  deep  brown,  edged  with  a 
pale  ruft-colour  :  the  middle  of  the  back  covered  only  with  a 
thick  white  down.  The  tail  is  barred  with  black,  and  alli- 
colour,  and  fometimes  with  ferruginous. 

12.  The  tbnmnculus,  or  keftrel,  breeds  in  the  hollows  of  trees, 
in  the  holes  of  high  rocks,  towers,  and  ruined  buildings.  It 
feeds  on  field- in  ice,  finall  birds,  and  infects ;  which  it  will 
difeover  at  a  great  diftance.  This  is  the  hawk  that  we  fo  fre¬ 
quently  fee  in  the  air  fixed  in  one  place  ;  and,  as  it  were,  fan¬ 
ning  it  with  its  wings  ;  at  which  time  it  is  watching  for  its 
prey.  Vf  hen  falconry  was  in  ufe  in  Great  Britain,  this  bird 
was  trained  for  catching  finall  birds  and  young  partridges.  It 
is  eafily  diftinguifhed  from  all  other  hawks  by  its  colours.  The 
crown  of  the  head  and  the  greater  part  of  the  tail  are  of  a  fine 
light  grey;  the  back  and  coverts  of  the  wing  of  a  brick-red,  ele¬ 
gantly  fpotted  with  black  :  the  whole  under  fide  of  the  bird  of 
a  pale  ruft-colour  fpotted  with  black. 

13.  The  fufjlator,  with  yellowilh  wax  and  legs  ;  the  body  is 
of  a  brownith  white  colour ;  and  the  covers  of  the  eyes  are 
bony.  He  has  a  flefliy  lobe  between  the  noftrils  ;  which,  when 
angry  or  terrified,  he  inflates  till  his  head  becomes  as  big  as 
his  whole  body.  He  is  a  native  of  Surinam. 

14.  The  cachtnnans,  or  laughing  hawk,  has  yellowifh  legs 
and  wax,  and  white  eye-brows;  the  body  is  variegated  with 
brown  and  white  ;  and  it  has  a  black  ring  round  the  top  of  the 
head.  It  makes  a  laughing  kind  of  noife  when  it  obferves  any 
perfon,  and  is  a  native  of  America. 

15.  The  columbarius ,  or  pigeon-hawk  of  Catefby,  weighs 
about  fix  ounces.  The  bill  is  black  at  the  point,  and  whitifh 
at  the  bale  ;  the  iris  of  the  eye  is  yellow  ;  the  bale  of  the  upper 
mandible  is  covered  with  a  yellow  cere  or  wax ;  all  the  upper 
part  of  the  body,  wings,  and  tail,  are  brown.  The  anterior 
vanes  of  the  quill-feathers  have  large  red  fpots.  The  tail  is 
marked  with  large  regular  tranfverle  white  lines  ;  the  throat, 
breaft,  and  bell)',  are  white,  mixed  with  brown  ;  the  fmall  lea¬ 
thers  that  cover  the  thighs  reach  within  half  an  inch  of  the  feet, 
and  are  white,  with  a  tinefture  of  red,  belet  with  long  fpots  of 
brown  ;  the  legs  and  feet  are  yellow.  It  inhabits  America, 
from  Hudfon’s  bay  as  low  as  South  Carolina.  In  the  laft  it  at¬ 
tains  to  a  larger  fize.  In  Hudfon’s  bay  it  appears  in  May  on 
banks  of  the  river  Severn,  breeds,  and  retires  fouth  in  autumn. 
It  feeds  on  fmall  birds  ;  and,  on  the  approach  of  any  perfon, 
flies  in  circles,  and  makes  a  great  {bricking.  It  forms  its  nett 
in  a  rock,  or  fome  hollow  tree,  with  (ticks  and  gratis  ;  and  lines 
it  with  feathers ;  and  lays  from  two  to  four  eggs,  white  fpotted 
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with  red.  In  Carolina  it  preys  on  pigeons,  and  young  of  the 
wild  turkies. 

16.  The  furcatus,  or  fwallow-tailcd  hawk,  has  a  black  bill, 
lefs  hooked  than  ufual  with  rapacious  birds :  the  eyes  are  large 
and  black,  with  a  red  iris  :  the  head,  neck,  breaft,  and  belly,  are 
white  ;  the  upper  part  of  the  back  and  wings  a  dark  purple  ; 
but  more  dufky  towards  the  lower  parts,  with  a  tincture  of 
green.  The  wings  are  long  in  proportion  to  the  body,  and, 
when  extended,  meafure  four  feet.  The  tail  is  dark  purple 
mixed  with  green,  and  remarkably  forked.  This  moft  elegant 
fpecics  inhabits  only  the  fouthern  parts  of  North  America  ;  and 
that  only  during  fummer.  Like  {wallows,  they  feed  chiefly 
flying  ;  for  they  are  much  on  wing,  and  prey  on  various  fort's  of 
infedts.  They  alfo  feed  on  lizards  and  ferpents ;  and  will  kill 
the  largelt  of  the  regions  it  frequents  with  the  utmoft  eafe. 
They  quit  North  America  before  winter,  and  are  fuppofed  to 
retreat  to  Peru. 

17.  HaTuetus,  the  fithing-hawk  of  Catefby,  or  the  ofprey, 
weighs  three  pounds  and  a  quarter ;  it  mealures,  from  one  end  of 
the  wing  to  the  other,  five  feet  and  a  half.  The  bill  is  black,  with 
a  blue  cere  or  wax  ;  the  iris  of  the  eve  is  yellow,  and  the  crown 
of  the  head  brown,  with  a  mixture  of  white  feathers  ;  from  each 
eye,  backwards,  runs  a  brown  ftripe :  the  back,  wings,  and 
tail,  are  of  a  dark  brown  ;  the  throat,  neck,  and  belly,  white  ; 
the  legs  and  feet  are  rough  and  fcaly,  and  of  a  pale  blue  colour; 
the  talons  are  black,  and  nearly  of  an  equal  fize  ;  the  feathers 
of  the  thighs  are  fhort,  and  adhere  clofe  to  them,  contrary  to 
others  of  the  hawk  kind,  which  nature  feems  to  have-dsfigned 
for  the  more  eafily  penetrating  the  water.  Notwithftanding 
the  ofprey  is  fo  perfecuted  by  the  bald  eagle,  yet  it  always 
keeps  near  its  haunts.  It  is  a  fpecies  of  vaft  quicknefs  of 
fight;  and  will  fee  a  fith  near  the  furface  from  a  great  dif¬ 
tance;  defeend  with  prodigious  rapidity,  and  carry  the  prey 
with  an  exulting  feream  high  into  the  air.  The  eagle  hears  the 
note,  and  inftantly  attacks  the  ofprey  :  who  drops  the  fitli, 
which  the  former  catches  before  it  can  reach  the  ground  or  wa¬ 
ter.  The  lower  parts  of  the  rivers  and  creeks  near  the  tea,  in 
America,  abound  with  thefe  eagles  anci  hawks,  where  fuch  di¬ 
verting  contefis  are  often  feen.  It  fometimes  happens  that  the 
ofprey  perifhes  in  taking  its  prey ;  for  if  it  chances  to  fix  its  ta¬ 
lons  in  an  over- grown  fitli,  it  is  drawn  under  water  before  it  can 
difengage  itfelf,  and  is  drowned. 

18.  The  Iceland  falcon  or  gyrfalco  (Lin.)  has  a  ftrong  bill, 
much  hooked,  the  upper  mandible  lharply  angulatcd  on  the 
lower  ed^es,  with  a  blueifh  wax  :  the  head  is  of  a  very  pale  ruft- 
colour,  ftreaked  downwards  with  dufky  lines  :  the  neck,  breaft, 
and  belly,  are  white,  marked  with  cordated  fpots  ;  the  thighs 
white,  crofted  with  fhort  bars  of  deep  brown  :  the  back  and  co¬ 
verts  of  the  wings  are  dulky,  fpotted,  and  edged  with  white  ; 
the  exterior  webs  of  the  primaries  dutky  mottled  with  reddifh 
white,  the  inner  barred  with  white  :  the  feathers  of  the  tail  are 
crofted  with  14  or  more  narrow  bars  of  dufky  and  white;  the 
dufky  bars  regularly  oppofing  thofe  of  white :  the  wings,  when 
doled,  reach  almoft  to  the  end  of  the  train  :  the  legs  are  ftrong 
and  yellow.  The  length  of  the  wing,  from  the  pinion  to  the  tip, 
is  fixteen  inches.  This  fpecies  is  an  inhabitant  ot  Iceland,  and 
is  the  molt  efteemed  of  any  for  the  l'port  of  falconry. 

19.  The  fufeus,  or  Greenland  falcon,  has  dufky  i rides  ;  lead- 
coloured  wax  and  feet ;  brown  crown,  marked  with  irregular 
oblong  white  fpots ;  whitifti  forehead,  blackith  cheeks  ;  the  hind 
part  of  the  head  and  throat  white ;  breaft  and  belly  of  a  yellowifh 
white,  ftriped  downwards  with  dufky  ftrCaks  ;  the  back  dufky, 
tinged  with  blue,  the  ends  of  the  feathers  lighted,  and  fprinkled 
over  with  a  few  white  fpots,  efpecinlly  towards  the  rump;  the 
wings  of  the  fame  colours,  variegated  beneath  with  white  and 
black ;  the  upper  part  of  the  tail  dutky  crofted  very  faintly  with 
paler  bars,  the  under  fide  whitifti.  It  inhabits  all  parts  of 
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Greenland,  from  the  remoteft  hills  to  thofe  which  impend  over 
the  tea.  They  are  even  feen  on  the  iflands  of  ice  remote  from 
fhofe.  They  retire  in  the  breeding- feafon  to  the  fartheft  part  of 
the  country,  and  return  in  autumn  with  their  young.  They 
breed  in  the  tame  manner  as  the  cinereous  eagle,  but  in  more 
diflant  places  ;  and  lay  from  three  to  five  eggs.  The  tail  of  the 
young  is  blade,  with  great  brown  fpots  on  the  exterior  webs. 
They  prey  on  ptarmigans,  auks,  and  all  the  fraall  birds  of 
the  country.  They  have  frequent  dilputes  with  the  raven,  but 
feldom  come  off  viftors ;  for  the  raven  will,  on  being  attacked, 
fling  itfelf  on  its  back  ;  and  either  by  defending  itlelf  with  its 
claws,  or  by  calling,  with  its  croaking,  numbers  of  others  to 
its  help,  oblige  the  falcon  toretire.  The  Greenlanders  ufe  the 
Akin,  among  others,  for  their  inner  garments  ;  the  wings  for 
brufhes  ;  the  feet  for  amulets  :  but  feldom  eat  the  flefh,  unlels 
compelled  by  hunger 

20.  The  gyrfalco7i\ Br.  Zool.  n°  47.)  has  a  yellow  wax ;  the 
bill  blueifh,  and  greatly  hooked  ;  the  eye  dark  blue  ;  the  throat 
of  a  pure  white  :  the  whole  body,  wings,  and  tail,  of  the  fame 
colour,  moft  elegantly  marked  with  dufky  bars,  lines,  or  fpots, 
leaving  the  white  the  far  prevailing  colour.  There  are  in- 
ftances,  but  rare,  of  its  being  found  entirely  white.  In  fome, 
the  whole  tail  is  eroded  by  remote  bars  of  black  or  brown  ;  in 
others,  they  appear  only  very  faintly  on  the  middle  feathers  : 
the  feathers  of  the  thighs  are  very  long  andunfpotted  :  the  legs 
ftrong,  and  of  a  light  blue.  Its  weight  is  45  ounces  Troy  : 
length  near  two  feet;  extent,  four  feet  two.  This  fpecies  has 
the  fame  manners  and  haunts  with  the  former.  It  is  very  fre¬ 
quent  in  Iceland;  is  found  in  Lapmark  and  Norway;  and 
rarely  in  the  Orknies  and  North  Britain.  In  Afia,  it  dwells 
in  the  higheft  points  of  the  Urallian  and  other  Siberian  moun¬ 
tains,  and  dares  the  coldeft  climates  throughout  the  year.  It  is 
kept  in  the  latitude  of  Pcterfburgb,  uninjured  in  the  open  air 
during  the  fevered:  winters.  This  fpecies  is  pre-eminent  in  cou¬ 
rage  as  well  as  beaut}',  and  is  the  terror  of  other  hawks.  It 
was  flown  at  all  kinds  of  fowl,  how  great  foever  they  were ; 
but  its  chief  game  ufed  to  be  herons  and  cranes. 

The  three  laft  fpecies  are  in  high  efteem  for  fport.  They  are 
referved  for  the  kings  of  Denmark  ;  who  fend  their  falconer 
with  two  attendants  annually  into  Iceland  to  purchafe  them. 
They  are  caught  by  the  natives ;  a  certain  number  of  whom  in 
every  diftrift  are  licenfed  for  that  purpofe.  The  Iceland  fal¬ 
cons  will  lad  10  or  12  years;  whereas  thofe  of  Norway,  and 
other  countries,  feldom  are  fit  for  fport  after  two  or  three  years 
ufe.  Yet  the  Norwegian  hawks  were  in  old  times  in  great  re¬ 
pute  in  this  kingdom,  and  even  thought  bribes  worthy  of  a 
king. 

21.  The  aviporus,  with  black  wax,  yellow  legs,  half  naked, 
the  head  of  an  afh  colour,  and  having  an  afh-colourcd  firipe  on 
the  tail,  which  is  white  at  the  end.  It  is  the  honey-buzzard  of 
Ray,  and  had  its  name  from  the  combs  of  wafps  being  found 
in  its  neft.  It  is  a  native  of  Europe,  and  feeds  on  mice,  lizards, 
frogs,  bees,  &c.  It  runs  very  fwiftly,  like  a  hen. 

a  2.  The  ceruginofus,  or  moor-buzzard,  with  greenith  wax,  a 
greyifh  body,  the  top  of  the  head,  nape  of  the  neck,  and  legs, 
yellowifh ;  is  a  native  of  Europe,  and  frequents  moors,  marfliy 
places,  and  heaths  :  it  never  foars  like  other  hawks  ;  but  com¬ 
monly  fits  on  the  ground  or  on  fmall  bulhes.  It  makes  its  nefl 
in  the  midft  of  a  tuft  of  grafs  or  ruflies.  It  is  a  very  fierce  and 
voracious  bird  ;  and  is  a  great  deftroyer  of  rabbits,  young 
wild-ducks,  and  other  water-fowl.  It  preys,  like  the  ofprey, 
on  fifh. 

■23 .  The  palumbarius,  with  black  wax  edged  with  yellow ; 
yellow  legs,  a  brown  body,  the  prime  feathers  of  the  tail  marked 
with  pale  ftreaks,  and  the  eye-brows  white.  It  is  the  golhawk 
of  Ray ;  and  was  formerly  in  high  efteem  among  falconers, 
■being  flown  at  cranes,  geefe,  pheafants,  and  partridges.  It 


breeds  in  Scotland,  and  builds  its  neft  in  trees.  It  is  very  de- 
ftrudtive  to  game,  and  dathes  through  the  woods  after  its  quarry 
with  vaft  impetuofity  ;  but  if  it  cannot  catch  the  objeft  of  its 
purfuit  almoft  immediately,  defifts,  and  perches  on  a  bough  till 
fome  new  game  p relents  itfelf.  This  fpecies  is  common  in 
Mufcovy  and  Siberia.  They  extend  to  the  river  Amur;  and 
are  ufed  by  the  emperor  of  China  in  his  lporting  progreftes,  at¬ 
tended  by  his  grand  falconer,  and  1000  of  the  fubordinate. 
_ Every  bird  has  a  filver  plate  fattened  to  its  foot,  with  the  name 
of  the  falconer  who  had  the  charge  of  it;  that  in  cafe  it  fhould 
be  loft,  it  might  be  brought  to  the  proper  perfon ;  but  if  he 
could  not  be  found,  the  bird  is  delivered  to  another  officer, 
called  the  guardian  of  loft  birds  ;  who  keeps  it  till  it  is  demanded 
by  the  falconer  to  whom  it  belonged.  That  this  great  officer 
may  the  more  readily  be  found  among  the  army  of  hunters  who 
attend  the  emperor,  he  eredts  a  ftandard  in  the  moft  confpicu- 
ous  place. 

24.  The  77'f/s,  or  fparrow  hawk,  with  green  wax,  yellow  legs, 
a  white  belly  undulated  with  grey,  and  the  tail  marked  with 
blackifh  belts.  This  is-  the  moft  pernicious  hawk  we  have ; 
and  makes  great  havock  among  pigeons  as  well  as  partridges. 
It  builds  in  hollow  trees,  in  old  nefts  of  crows,  large  ruins,  and 
high  rocks  :  it  lays  four  white  eggs,  encircled  near  the  blunter 
end  with  red  fpecks. 

25.  The  minutus,  with  white  wax,  yellow  legs,  and  the  body 
white  underneath.  It  is  the  leaft  hawk  of  Briifon,  being  about 
the  fizeofa  thrufti ;  and  is  found  on  the  ill  and  ofMelita. 

There  are  near  100  other  fpecies  diltinguifhed  by  ornitholo- 
glftk  Among  thefe  are  two  deferibed  by  Mr.  Bruce  ;  one  of 
which  deferves  particular  notice,  as  being  not  only  the  largeft  of 
the  eagle  kind,  but,  in  our  author’s  opinion,  the  largeft  bird 
that  flies.  He  calls  it  the  golden  eagle ;  by  the  natives  it  is 
vulgarly  called  abon  duchn,  or  father  long-beard.  This  bird, 
from  wing  to  wing,  was  8  feet  4  inches  ;  from  the  tip  of  his 
tail  to  the  point  of  his  beak  when  dead,  4  feet  7  inches.  He 
was  remarkably  fhort  in  the  legs,  being  only  four  inches  from 
the  joining  of  the  foot  to  where  the  leg  joins  the  thigh,  and 
from  the  joint  of  the  thigh  to  the  joining  of  his  body  fix  inches. 
The  thicknefs  of  his  thigh  was  little  lets  than  four  inches  ;  it 
was  extremely  mufcular,  and  covered  with  flefti.  His  middle 
claw  was  about  two  inches  and  a  half  long,  not  very  fharp  at 
the  point,  but  extremely  ftrong.  From  the  root  of  the  bill  to 
the  point  was  three  inches  and  a  quarter,  and  one  inch  and 
three  quarters  in  breadth  at  the  root.  A  forked. bruth  of  ftrong 
hair,  divided  at  the  point  into  two,  proceeded  from  the  cavity 
of  his  lower  jaw  at  the  beginning  of  his  throat.  Elis  eve  was 
remarkably  fmall  in  proportion  to  his  bulk,  the  aperture  being 
fcarcely  half  an  inch.  .  The  crown  of  his  head  was  bare  or  bald, 
as  was  alfo  the  front  where  the  bill  and  fkull  joined.  This 
is  the  defeription  given  by  Mr.  Bruce,  of  one  of  thefe  birds, 
which  he  had  fhot. 

FALCON,  or  Faucon,  a  bird  of  prey  of  the  hawk  kind, 
fuperior  to  all  others  for  courage,  docility,  gentlenefs,  and  no- 
blenels  of  nature.  See  Falco.  Several  authors  take  the 
name  falcon  to  have  been  occafioned  by  its  crooked  talons  or 
pounces,  ^which  refemble  a  "falx  or  fickle.  Giraldus  derives  it 
a  falcando,  becaufe  it  flies  in  a  curve.  The  falcon,  or  falcon 
gentle,  is  both  for  the  fift  and  for  the  lure.  In  the  choice,  take 
one  that  has  wide  noftrils,  high  and  large  eye-lids,  a  large 
black  eye ;  a  round  head,  fomewhat  full  on  the  top ;  barb  fea¬ 
thers  on  the  clap  of  the  beaks,-  which  fhould  be  fhort,  thick, 
and  of  an  azure  colour ;  the  breaft  large,  round,  and  fleffiy; 
and  the  thighs,  legs;  and  feet,  large  and  ftrong  ;  with  the  fear  of 
the  foot  loft  and  blueifh  :  the  pounces  fhould  be  black,  with 
wings  long  and  eroding  the  train,  which  fhould  be  fhort  and 
very  pliable.  The  name  falcon  is  confined  to  the  female:  for 
the  male  is  much  fmaller,  weaker,  and  lefs  courageous,  than  the 

4 


F  A  L 


F  A  L 


[  393  1 


female;  and  therefore  is  denominated  tajfel,  or  tire  el  ft.  The  fal¬ 
con  is  excellent  at  the  river,  brook,  and  even  field  ;  and  flies 
chiefly  at  the  larger  game,  as  wild-goofe,  kite,  crow,  heron, 
crane,  pye,  (hoveler,  8cc.  For  further  particulars,  fee  Falcon¬ 
ry,  and  Hawking.  The  cuftom  of  carrying  a  falcon  about 
extended  to  many  countries,  and  was  efteemed  aditlinilion  of  a 
man  of  rank.  The  Welch  had  a  faying,  that  you  may  know  a 
gentleman  by  his  hawk,  horfe,  and  greyhound.  In  fart,  a  per- 
fon  orVanlc  feldom  went  without  one  on  his  hand.  Harold,  af¬ 
terwards  king  of  England,  is  painted  going  on  a  molt  import¬ 
ant  tmbafl'y,  with  a  hawk  on  his  hand  and  a  dog  under  his 
arm.  Henry  VI.  is  reprefented  at  his  nuptials,  attended  by  a 
nobleman  and  his  falcon.  Even  the  ladies  were  not  without 
them  in  earlier  times  ;  for  in  an  ancient  fculpture  in  the  church 
of  Milton  Abbas/  in  Dorfetfliire,  appears  the  confort  of  king 
Athelflan  with  a  falcon  on  her  royal  fid  tearing  a  bird. 

FALCONER,  a  perfon  who  brings  up,  tames,  and  manages 
birds  of  prey;  as  falcons,  ljawks,  8rc.  See  Hawking.  The 
grand  feignor  ufually  keeps  6000  falconers  inhis  fervice.  The 
French  king  has  a  grand  falconer,  which  is  an  office  difmem- 
bered  from  that  of  great  hunt,  grand  venur.  Hillorians  take 
notice  of  this  poll  as  early  as  the  year  1250. 

A  falconer  fhould  be  well  acquainted  with  the  quality  and 
mettle  of  his  hawks,  that  he  may  know  which  of  them  to  fly 
early  and  which  late.  Every  night  after  flying  he  thonld  give 
them  calling  ;  one  while  plumage,  fometimes  pellets  of  cotton, 
and  at  another  time  phyfic,  as  he  finds  neceflary.  He  ought 
alfo  every  evening  to  make  the  place  clean  under  the  porch, 
that  by  her  calling  he  may  know  whether  fhe  wants  fcouring 
upwards  or  downwards.  Nor  mull  he  forget  to  water  his  hawk 
every  evening,  except  on  luch  days  as  lire  has  bathed  ;  after 
which,  at  night,  (he  fhould  be  put  into  a  warm  room,  having  a 
candle  burning  by  her,  where  fhe  is  to  fit  unhooded,  if  lhe  be 
not  ramage,  that  fhe  may  pick  and  prune  herl'elf. — A  falconer 
fhould  always  carry  proper  medicines  into  the  field,  as  hawks 
frequently  meet  with  accidents  there.  Neither  mult  he  forget 
to  take  with  him  any  of  his  hawking  implements  ;  and  it  is  ne- 
cefiary  he  fhould  be  rtcilful  in  making  lures,  hoods  of  all  forts, 
jelles,  bewets,  and  other  furniture.  Neither  ought  he  to  be 
without  his  coping  irons,  to  cope  his  hawk’s  beak  when  over¬ 
grown,  and  to  cut  her  pounces  and  talons  as  there  lhall  be  occa- 
fion  :  nor  Ihould  his  cauterizing  irons  be  wanting. 

Falconer  (William),  an  ingenious  Scots  failor,  who,  about 
the  year  1762,  came  up  to  London  with  a  pretty  pathetic 
poem,  called  the  Shipwreck,  founded  on  a  difafter  of  his  own 
experience.  The  publication  of  this  piece  recommended  him  to 
the  late  duke  of  York  ;  and  he  would  in  all  probability  have 
been  fuitably  preferred,  if  a  fecond  fhipwreck,  as  may  be  fup- 
poled,  had  not  proved  fatal  to  him,  and  to  many  gentlemen  of 
rank  and  fortune  with  whom  he  failed.  In  1766,  he  went  out  a 
volunteer  in  the  Aurora  frigate  fent  to  carry  Meflfrs.  Vanfittart, 
Scrafton,  and  Ford,  the  fupervifors  appointed  to  regulate  our 
Eall  India  fettlements  ;  which  vefi'el,  after  it  had  touched  at  the 
Cape  of  Good  .Hope,  was  never  more  heard  of.  Before  his 
departure  he  publifhed  a  very  ufeful  marine  dictionary,  in  one 
vol.  4to. 

FALCONRY,  the  art  of  training  all  manner  of  hawks,  but 
more  el'pecially  the  larger  ones  called  falcons,  to  the  exercife  of 
hawking.  See  Hawking. 

FALKIA,  in  botany  ;  a  genus  of  the  trigynia  order,  be¬ 
longing  to  the  hexandria  clal’s  of  plants.  The  calyx  is  mono- 
phyllous  ;  the  corolla  monopetalous ;  the  feeds  four  in  num¬ 
ber. 

FALKIRK,  a  handfome  town  of  Stirlingfhire,  in  Scotland, 
chiefly  fupported  by  the  great  marftets  for  Highland  cattle, 
called  tryfls,  which  are  held  in  its  neighbourhood  thrice  a  year: 
r <000  head  of  cattle  are  fometimes  fold  at  one  tryft  :  thefe,  for 
" Vol.  III. 


the  mod  part,  are  fent  to  England,  and  fattened  for  the  butcher. 
At  Falkirk,  in  1746,  the  rebels  defeated  the  king’s  forces.  It 
is  nine  miles  S.  of  Stirling.  W.  Ion.  4.  58.  N.  lat.  55.  57. 

FALKLAND,  a  borough  of  Fifefhire,  in  Scotland,  at  the 
foot  of  one  of  the  beautiful  green  hills  called  the  Lomond3. 
Here  are  the  magnificent  ruins  of  a  royal  palace,  fome  apart¬ 
ments  of  which  are  flill  inhabited.  Falkland  has  fome  linen  ma- 
nufarture,  but,  like  moft  fmall  inland  towns,  its  inhabitants 
are  chiefly  employed  in  agriculture.  It  is  20  miles  N.  of  Edin¬ 
burgh.  W.  I011.  .3.7.  N.  lat.  56.  18. 

Falkland  ljl-ands,  near  the  ftraits  of  Magellan,  in  South 
America,  were  difeovered  by  Sir  Richard  Hawkins  in  1594  ; 
and,  in  1764,  lord  Egmont,  then  firll  lord  of  the  admiralty, 
fent  commodore  Byron  to  take  pofleffion  of  them  in  the  name 
of  his  Britannic  majefly.  The  commodore,  accordingly,  made 
a  fettlement  on  a  part  which  he  called  Port  Egmont  ;  but,  in 
1770,  the  Spaniards  forcibly  difpoflefied  the  Englilh  garrifon. 
This  produced  an  armament  on  the  part  of  the  Britifh  court  $ 
but  the  a  flair  was  fettled  by  a-  convention,  in  conl'equence  of 
which  the  Englifh  regained  poffeflion  of  the  place  ;  which,  how¬ 
ever,  in  1774,  it  was  thought  proper  to  abandon.  W.  Ion. 
6o°.  S.  lat.  52°-. 

FALL,  the  defeent  of  a  heavy  body  towards  the  centre  of  the 
earth.  It  is  alfo  the  name  of  a  meafure  of  length  ufed  in  Scot¬ 
land,  containing  fix  ells. 

Falls/ Man,  iufacred  hillory, that  terrible  event  by  which 
fin  and  death  were  introduced  into  the  world.  Many  have 
been  the  fuppofitions  and  conjertures  upon  this  lubjert  in  gene¬ 
ral  ;  and  fome  have  fo  far  indulged  their  fancy  in  the  circum- 
flances  of  the  fall,  that  they  have  perverted  the  whole  nar¬ 
ration  of  Mofes  into  a  fable  full  of  the  moft  fhameful  extra¬ 
vagancies. 

FALLACY,  a  deception,  fraud,  or  falfe  appearance.  The 
Epicureans  deny  that  there  is  any  fuch  thing  as  a  fallacy  of  the 
fenfes  :  for,  according  to  them,  all  our  fenfations  and  percep¬ 
tions,  both  of  fenfe  and  phantafy,  are  true ;  whence  they  make 
fenfe  the  primary  criterion  of  truth.  The  Cartefians,  on  the 
other  hand,  maintain,  that  we  ihould  fufpert  as  falfe,  or  at  moft 
as  dubious,  every  thing  that  prefents  itfeif  to  us  by  means  only 
of  the  external  ienfes,  becaufe  they  frequently  deceive  us.  They 
add,  that  our  fenfes,  as  being  fallacious,  were  never  given  us 
by  nature  for  the  difeovery  of  truth,  or  the  contemplation  of 
the  principles  of  things ;  but  only  for  pointing  out  to  us  what 
things  are  convenient  or  hurtful  to  our  bodies.  The  Peripatetics 
keep  a  middle  courfe.  They  fay,  that  if  a  fenfible  objert  be 
taken  in  its  common  or  general  view,  the  fenfe  cannot  be  deceived 
about  it;  but  that  if  the  objert  be  taken  under  its  fpecific 
view,  the  fenfe  may  be  miftaken  about  it,  from  the  want  of  the 
difpofitions  neceflary  to  a  juft  fenfation,  as  a  difoider  in  the  or¬ 
gan,  or  any  thing  uncommon  in  the  medium  :  thus,  in  fome 
diforders  of  the  eye,  all  objerts  appear  yellow ;  a  ftick  in  water 
appears  broken  or  crooked,  &e. 

FALLING  sickness,  or  Epilepsy.  See  Medicine. 

FALLiNG-Starr.  See  Star. 

FALLOPiAN  tubes,  in  anatomy,  two  durts  arifing  from 
the  womb,  one  on  each  fide  of  the  fundus,  and  thence  extended 
to  the  ovaries,  having  a  confiderable  {hare  in  conception.  They 
are  called  tub  if,  from  their  form,  which  bears  fome  refemblance 
to  a  trumpet ;  and  their  denomination,  Fallopianee,  they  take 
from  Gabriel  Fallopius,  mentioned  in  the  next  article.  See 
Anatomy,  p.  209. 

FALLOPIUS  (Gabriel),  a  moft  celebrated  phyfician  and 
anatoinill,  was  born  at  Modena  in  Italy,  in  the  year  1523,  and 
defeended  of  a  noble  family.  He  made’  feveral  difeoveries  in 
anatomy,  one  of  which  was  that  of  the  tubes,  called  from  him 
the  Fallopian  tubes.  He  travelled  through  the  greatelt  part  of 
Europe,  and  obtained  the  chararter  of  being  one  of  the  ableft 
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ptiyfirhns  of  bis  age.  lie  was  made  profeffor  of  anatomy  at 
Pita  in  the  year  1548,  and  at- Padua  in  the  year  1551  :  here  he 
died  in  1562,  aged  39.  His  writings,  which  are  numerous, 
were  firft  printed  feparately,  and  afterwards  collected  under  the 
title  of  “-Opera  genuina  onania,  tarn  praftica  quam  theoretica, 
in  tres  tomos  diftv/outa.”  They  were  printed  at  Venice  in  158J, 
and  in  1606  ;  at  Francfort-  in  1600,  cum  operum  appendice ;  and 
in  1606,  in  folio. 

FALLOW,  a  pale  red-colour,  like  that  of  brick  half-burnt; 
fuch  is  that  of  a  fallow-deer. 

Fallow -Field,  or  F allow- ground ;  land  laid  up,  or  that  has 
been  untilled  for  -a  contiderable  time. 

FALLOWING  of  l and,  a  particular  method  of  improving 
land.  See  Husbandry. 

FALMOUTH,  a  feaport  of  Cornwall,  with  a  market  on 
Tburfday.  About  two  centuries  ago,  there  were  not  more 
than  two  or  three  houfes,  but  it  is  now  governed  by  a  mayor, 
four  aldermen,  and  a  town  clerk.  It  has  a  very  noble  and  ex¬ 
tensive  harbour,  communicating  with  a  number  of  navioable 
creeks  ;  and  it  is  a  liourifhing  town  of  great  traffic,  which  has 
been  much  improved  by  its  being  the  ftation  of  the  packets  to 
Spain,  Portugal,  and  America.  The  entrance  of  the  harbour 
is  defended  by  the  c.aftle  of  St.  Mawes  and  Pendennis.  It  is 
10  miles  S.  of  Truro,  and  268  W.  by  N.  of  London.  W.  Ion. 
4.  57.  N.  lat.  50.  8. 

FALSE,  in  general,  denotes  fometbing  contrary  to  tmth, 
or  not  what  it  ought  to  be  :  thus  we  fay  a  falfe  aftion,  falfe 
weights,  falfe  claim,  &:c. 

False  Action,  if  brought  againft  one  whereby  he  is  call  into 
prifon,  and  dies  pending  the  fuit,  the  law  gives  no  remedy  in 
this  cafe,  becaufe  the  truth  or  falfehood  of  the  matter  cannot 
appear  before  it  is  tried:  and  if  the  plaintiff  is  barred,  or  non- 
fuited  at  common  law,  regularly  all  the  punilhment  is  amerce¬ 
ment. 

False  Imprifonment  is  a  trefpafs  committed  againft  a  perfon, 
by  arrefting  and  impriloning  him  without  juft  caufe,  contrary 
to  law;  or  where  a  man  is  unlawfully  detained  without  legal 
procefs  :  and  it  is  all’o  ufed  for  a  writ  which  is  brought  for  this 
trefpafs.  Ifa  perfon  be  any  way  unlawfully  detained,  it  is  falfe 
imprifonment ;  and  confiderable  damages  are  recoverable  in 
thofe  aftions. 

False  News,  fpreading  of,  in  order  to  make  difeord  between 
the  king  and  nobility,  or  concerning  any  great  officer  of  the 
realpn,  is  pnnilhable  by  common  law  with  fine  and  imprifon- 
ment ;  which  is  confirmed  by  ftatutes  Weftm.  1.3  Edw.  I. 
cap.  34.  2  Ric.  II.  flat.  1.  cap.  5.  and  12  Ric.  II.  cap.  11, 

False  Oath.  See  Perjurv. 

False  Prophecy.  See  Prophecy. 

False  Quarter,  in  farriery.  See  Quarters. 

False  Bay,  a  bay  lying  to  the  eaftward  of  the  Cape  of  Good 
Hope;  frequented  by  veffels  during  the  prevalence  of  the 
north-wefterly  winds,  which  begin  to  exert  their  influence  in 
May,  and  render  it  dangerous  to  remain  in  Table  bay.  It  is 
terminated  to  the  eaftward  by  Falfe  Cape,  and  to  the  weftward 
by  the  Cape  of  Good  Hope.  It  is  18  miles  wide  at  its  entrance, 
and  the  two  capes  bear  due  eaft  and  weft  from  each  other. 

FALSI  crimen,  in  the  civil  law,  is  fraudulent  fubornation 
©r  concealment,  with  defign  to  darken  or  hide  the  truth,  and 
make  things  appear  otberwile  than  they  are.  The  crimen  falfi 
is  committed  :  1.  By  words,  as  when  a  witnefs  fwears  falfely. 

2.  By  writing,  as  when  a  man  antedates  a  contraft,  or  the  like. 

3.  By  deed,  as  when  he  fells  by  falfe  weights  and  meafures. 

FALSIFY,  in  law,  is  ufed  for  proving  any  thing  to  be  falfe. 

Hence  we  find  the  term  falfifying  a  record,  for  ftiowing  it  to 
be  erroneous.  Thus  lawyers  teach,  that  a  perfon  purchafing 
land  of  another,  who  is  afterwards  outlawed  of  felony,  &c. 
may  falfify  the  record,  not  only  as  to  the  time  wherein  the  fe¬ 


lony  is  fuppofed  to  have  been  committed,  but  alfo  as  to  the  point 
ot  the  offence.  But  where  a  man  is  found  guilty  by  verdift,  a 
purchafer  cannot  falfify  as  to  the  offence;  though  he  may  for 
the  time  where  the  party  is  found  guilty  generally  in  the  indict¬ 
ment,  becaufe  the  time  is  not  material  upon  evidence. 
FALSTAFF.  See  Fastolff. 

FALX,  in  anatomy,  a  part  of  the  dura  mater,  defeending 
between  the  two  hemifpheres  of  the  brain,  and  feparating  the 
fore-part  from  the  hinder.  It  is  called/k/.r,  i.  e.  “  fickle,"  be- 
caute  of  its  curvature,  occafioned  by  the  convexity  of  the  brain. 
It  divides  the  brain  as  low  as  the  corpus  callplum.  See  Ana¬ 
tomy,  p.  202. 

FAME,  a  heathen  goddefs,  celebrated  chiefly  by  the  poets. 
She  is  feigned  to  have  been  the  laft  of  the  race  of  Titans  prt*- 
duced  by  the  earth,  to  have  her  palace  in  the  air,  and  to  have  a 
vaft  number  of  eyes,  ears,  and  tongues.  She  is  mentioned  by 
Hefiod,  and  particularly  deferibed  by  Ovid  and  Virgil. 

FAMES  canina,  the  lame  with  Bulimy. 

FAMIA,  or  Afamia,  the  modern  name  of  one  of  the  an¬ 
cient  Apameas.  See'AFAMEA. 

FAMILIARS  of  the  Insuisition,  perfons  who  afliff  in  ap¬ 
prehending  fuch  as  are  accufed,  and  carrying  them  to  prifon. 
They  are  affiftants  to  the  inquifitor,  and  called  familiars,  be¬ 
caufe  they  belong  to  his  family.  In  fome  provinces  of  Italy 
they  are  called  crofs-hearers,  and  in  others  the  fcbolars  of  St. 
Peter  the  martyr  ;  and  they  wore  a  crofs  before  them  on  the 
outlide  garment.  They  are  properly  bailiffs  of  the  inquifition  ; 
and  this  vile  office  is  efteemed  fo  honourable,  that  noblemen  in 
the  kingdom  of  Portugal  have  been  ambitious  of  poffeffmg 
it.  Nor  is  this  furprifmg,  when  it  is  confidered  that  Innocent 
III.  granted  very  large  indulgences  and  privileges  to  thefe  fa¬ 
miliars;  and  that  the  fame  plenary  indulgence  is  granted  by  the 
pope  to  every  Angle  exercife  of  this  office,  as  was  granted  by  the 
Lateran  council  to  thofe  who  fuccoured  the  Holy  Land.  When 
feveral  perfons  are  to  be  feized  at  the  fame  time,  thefe  familiars 
are  commanded  to  order  matters,  that  they  may  know  nothing  of 
one  another’s  being  apprehended  ;  and  it  is  related,  that  a  father 
and  his  three  fons,  and  three  daughters,  who  lived  together  in 
the  fame  houfe,  were  carried  prifoners  to  the  inquifition,  with¬ 
out  knowing  any  thing  of  one  another’s  being  there  till  feven 
years  afterwards,  when  they  that  were  alive  were  releafed  by  an 
aft  of  faith. 

FAMILY,  denotes  the  perfons  that  live  together  in  one 
houfe,  under  the  direftion  of  one  head  or  chief  manager.  It 
alfo  fignifies  the  kindred  or  lineage  of  a  perfon  ;  and  is  ufed  by 
old  writers  for  a  hide  or  portion  of  land  fufficient  to  maintain 
one  family.  See  Hide. 

Family,  in  natural  hiftory,  a  term  ufed  by  authors  to  ex- 
prefs  any  order  of  animals,  or  other  natural  produftions  of  the 
fame  clafs.  See  Class  and  Order. 

FAMINE,  dearth,  or  fcarcity  of  food.  For  prefervatives 
againft  hunger  in  times  of  famine,  fee  Hunger. and  Food. 

FAN,  a  machine  ufed  to  raife  wind,  and  cool  the  air  by  agi¬ 
tating  it.  That  the  ufe  of  the  fan  was  known  to  the  ancients  is 
very  evident  from  what  Terence  lays,  “  Cape  hoc  fiabelium,  et 
«i ventulum  buic  fic  facito and  from  Ovid,  Art.  Amand.  i.  161* 
“  Profuit  et  tenues  <ventos  movijfe  llabello.”  The  fans  of  the  an¬ 
cients  were  made  of  different  materials ;  but  the  moft  elegant 
were  compofed  of  peacocks’  feathers,  or  perhaps  painted  lo  as  to 
reprefent  a  peacock’s  tail. 

_The  cuftom  which  now  prevails  among  the  ladies  of  wearing 
fans,  was  borrowed  from  the  eaft,  where  the  hot  climate  renders 
the  ufe  of  fans  and  umbrellas  indifpenlably  neceffary.  In  the 
eaft  they  chiefly  ufe  large  fans  made  of  feathers,  to  keep  off  the 
fun  and  flies.  In  Italy  and  Spain  they  have  a  large  fort  of 
fquare  fans,  fufpended  in  the  middle  of  their  apartments,  and 
particularly  over  the  tables  :  thefe,  by  a  motion  at  firft  giver 
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them,  and  which  they  retain  a  long  time  on  account  of  their 

ferpendicular  fufpe'nfion,  help  to  cool  the  air  and  drive  off'  flies. 

n  the  Grevk  church,  a  fan  is-  put  into  the  hands  of  the  deacons 
in  the  ceremony  of  their  ordination,  in  allufion  to  a  part  of  the 
deacon’s  office  in  that  church,  which  is  to  keep  the  flies  off  the 
priefts  during  the  celebration  of  the  facrainent. 

What  is  called  a  f.-n  amangft  us  and  throughout  the  chief 
parts  of  Europe,  is  a  thin  piece  of  paper,  taff'ety,  or  other  light 
Cuff,  cut  femicircularly,  and  mounted  on  feveral  little  flicks  of 
wood,  or  ivory.  If  the  paper  be  Angle,  the  flicks  of  the  mounting 
adhere  on  the  leaff  ornamental  Ade  :  if  double,  the  flicks  are 
placed  betwixt  them.  Before  they  proceed  to  place  the  flicks, 
which  they  call  mounting  the  fan,  the  paper  is  firft  plaited  in 
fuch  a  manner,  as  that  the  plaits  may  be  alternately  inward  and 
outward.  The  two  outer  flicks  are  bfgger  and  ftronger  than  the 
others;  and  the  number  of  the  whole  is  ulually  22. 

Fan  is  alfo  an  inftrument  to  winnow  corn.  The  machine 
ufed  for  this  purpole  bv  the  ancients  feems  to  have  been  of  a 
form  Arnilar  to  ours.  The  fan,  which  Virgil  calls  myftica  van- 
nus  lacchi,  was  ufed  at  initiations  into  the  myfteries  of  the  an¬ 
cient s  :  for,  as  the  perfons  who  were  initiated  into  any  of  the 
myfteries,  were  to  be  particularly  good,  this  inftrument,  which 
leparates  the  wheat  from  the  chaff',  was  the.fitteft  emblem  that 
could  be  of  l'etting  apart  the  good  and  virtuous  from  the  vicious 
and  ufelefs  part  of  mankind.  It  is  figuratively  applied  in  a 
fimilar  manner  in  Lukeiii.  iy. 

FANATICS,  wild,  enthuAaffic,  viAonary  perfons,  who  pre¬ 
tend  to  revelation  and  infpiration.  The  ancients  called  thole 
fanatici  who  palled  their  time  in  temples  (fan a),  and,  being  of¬ 
ten  feized  with  a  kind  of  enidmAaffn,  as  if  infpired  by  the  divi¬ 
nity,  (bowed  wild  and  antic  geftures.  Prudentius  reprefents 
them  as  cutting  and  (ladling  their  arms  with  knives.  Shaking 
the  head  was  alfo  common  among  the  fanatici;  for  Lampridius 
informs  us,  that  the  emperor  Heliogabalus  was  arrived  to  that 
pitch  of  madnefs,  as  to  {hake  his  head  with  the  gajhcd  fanatics. 
Hence  the  word  was  applied  among  us  to  the  anabaptifts, 
quakers,  &c.  at  their  firtt  rife,  and  is  now  an  epithet  given  to 
the  modern  prophets,  muggletonians,  &c. 

FANCY,  or  imagination.  See  Imagination. 

FAN  IONS,  in  the  military  art,  frnall  flags  carried  along 
with  the  baggage. 

FANSHAW  (Sir  Richard),  famous  for  his  embaffies  and 
writings,  was  the  tenth  andyoungeft  fon  of  Sir  Henry  Fanfhaw 
of  Ware-park  in  Hertfordfihire,  where  it  is  luppofed  he  was  born 
about  the  year  1607.  He  diftinguilhed  himfelf  fo  early  bv  his 
abilities,  that  in  1635  he  was  taken  into  government  employ¬ 
ments  by  king  Charles  I.  and  fent  reAdent  to  the  court  of  Spain  ; 
whence  being  recalled  in  the  beginning  of  the  troubles  in  1641, 
he  adhered  to  the  royal  intereft,  and  was  employed  in  feveral 
important  matteis  of  ffate.  During  his  vacant  hours  he  wrote 
many  poems,  and  made  feveral  tranllations.  At  the  reftoration 
it  was  expelled  he  would  have  been  made  one  of  the  fecretaries 
of  flate  :  however,  he  was  made  mafter  of  the  requeffs  ;  a  ffation 
in  thofe  times  of  confiderable  proAt.  Afterwards,  on  account 
of  his  fki!l  in  the  Latin  language,  he  was  made  fecretary  for 
that  tongue.  In  1661  hewas  fent  envoy  to  the  king  of  Portu¬ 
gal.  In  1662  he  was  again  fent  to  that  court  with  the  title  of 
ambaffador,  and  negotiated  the  marriage  of  his  mafter  king 
Charles  II.  with  the  infanta  Donna  Catherina.  Upon  his  re¬ 
turn  he  was  made  one  of  the  privy  council.  In  1664  hewas 
fent  ambaffador  to  both  the  courts  of  Spain  and  Portugal ;  at 
which  time  the  foundation  of  peace  betwixt  thofe  crowns  and 
England  was  laid  by  him.  His  conduit  during  his  former 
employments  in  thofe  courts  gained  him  fuch  high  efteem 
there,  that  his  reception  was  magnificent,  ex"eeding  all  that 
were  before,  which  thofe  kings  declared  was  not  to  be  a 
precedent  to  fuccceding  ambafladors.  Pie  died  at  Madrid  in 


1666,  on  the  very  day  he  had  fixed  for  fetting  out  on  his  return 
to  England.  Befides  fome  original  poems,  and  others,  trantla- 
tions,  he  publiflied  a  tranflation  of  Bathifta  Guarini’s  PaJfor 
fido,  and  another  of  the  Lujiad  of  Camoens.  Among  his  poll- 
humous  publications  are,  “  Letters  during  his  embalfles  in 
■Spain  and  Portugal  ;  with  his  life  prefixed.” 

FANTASTA,  in  the  Italian  mufic,  dignifies  fancy-,  and  is- 
ufed  for  a  compofition  wherein  the  compofer  ties  himfelf  to  no 
particular  time,  but  ranges  according  as  his  fancy  leads,  amidft 
various  movements,  different  airs,  &c.  This  is  otherwife  called 
the  capricious  ftyle  :  before  fonatas  were  ufed,  there  were  many 
of  this  kind,  fome  of  which  remain  even  now. 

FANUM,  among  the  Romans,  a  temple  or  place  conflcrated 
to  fome  deity.  The  deified  men  and  women  among  the  hea¬ 
thens  had  likewife  then  fana  ;  even  the  great  philofopher  Ci¬ 
cero  erebled  one  to  his  daughter  Tullia. 

FARANDMAN,  a  traveller,or  merchant  ftranger,  to  whom, 
by  the  laws  of  Scotland,  juftice  ought  to  be  done  with  all  expe¬ 
dition,  that  his  bufmefs  or  journey  be  not  hindered. 

FARCE,  was  originally  a  droll,  petty  (how,  or  entertain¬ 
ment,  exhibited  by  charlatans,  and  their  buffoons,  in  the  open 
ftreet  to  gather  the  crowd  together.  The  word  is  French,  and 
Agnifies  literally,  “  force-meat  or  fluffing.”  It  was  applied  on 
this  occafion,  no  doubt,  on  account  of  the  variety  ofjefts,  gibes, 
tricks,  &c.  wherewith  the  entertainment  was  interlarded.  Some 
authors  derive  farce  from  the  Latin  facetia  ;  others  from  the 
Cel  tic  farce,  “  mockery;”  others  from  the  Latin  farcire,  “  to 
fluff.”  At  prefent  it  is  removed  from  the  ftreet  to  the  theatre  ; 
and  inftead  of  being  performed  by  merry-andrews  to  amufe  the 
rabble,  is  abled  by  comedians  and  becomes  the  entertainment 
of  a  polite  audience.  Poets  have  reformed  the  wildnefs  cf  the 
primitive  farces,  and  brought  them  to  the  tafte  and  manner  of 
comedy.  The  diff  erence  between  the  two  on  our  ftage  is,  that 
comedy  keeps  to  nature  and  probability,  and  therefore  is  con¬ 
fined  to  certain  laws  preferibed  by  ancient  critics ;  whereas  farce 
difallows  of  all  laws,  or  rather  fets  them  afide  on  occafion.  Its 
end  is  purely  to  make  a  laugh  ;  and  it  flicks  at  nothing  which 
may  contribute  thereto,  however  wild  and  extravagant.  Hence 
the  dialogue  is  ufually  low,  the  perfons  of  inferior  rank,  the 
fable  or  atdion  trivial  or  ridiculous,  and  nature  and  truth  every¬ 
where  heightened  and  exaggerated  to  afford  the  more  palpable 
ridicule. 

FAR.CY,  or  Farcin,  a  difeafe  appearing  like  frnall  buds  on 
the  fkin  in  horfes,  and  fometimes  in  oxen,  &c.  See  Far¬ 
riery. 

FARDING-deal,  the  fourth  part  of  an  acre  of  land.  Sec 
Acre. 

FAREWELL-cape,  the  moft  foutherly  promontory  of 
Greenland,  in  W.long.  50°,  and  N.lat.  6o°, 

FARIN,  or  Farm.  See  Farm. 

FARINA,  a  Latin  term  fignifying  meal,  or  the  flour  of 
corn.  See  Corn. 

Farina  Fcscundans,  among  botaniffs,  the  fuppofed  impreg¬ 
nating  meal  or  duff  on  the  apices  or  antberm  of  flowers.  See 
Pollen.  The  manner  of  gathering  the  farina  of  plants  for  mi- 
crofcopical  obfervations  is  this  :  Gather  the  flowers  in  the  midft 
of  a  dry  funfhiny  day  when  the  dew  is  perteftly  off,  then  gently 
fliake  off  the  farina,  or  lightly  brufli  it  off  with  a  foft  hair-pen¬ 
cil,  upon  a  piece  of  white  paper;  then  take  a  Angle  talc  or 
ifinglafs  between  the  nippers,  and,  breathing  on  it,  apply  it  in- 
ftantly  to  the  farina,  and  the  moifture  of  the  breath  will  make 
that  light  powder-  flick  to  it.  If  too  great  a  quantity  be  found 
adhering  to  the  talc,  blow  a  little  of  it  off;  and,  it  there  is  too 
little,  breathe  upon  it  again,  and  take  up  mere.  When  this  is 
done,  put  the  talc  into  the  hole  of  a  Aider,  and,  applying  it  to 
the  microfcope,  fee  whether  the  little  grains  arc  laid  as  you 
defire  3  and  if  they  are,  cover  them  up  with  another  talc,  and 
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fix  the  ring  ;  but  be  careful  that  the  talcs  do  not  prefs  upon  the 
farina  in  fuch  a  manner  as  to  alter  its  form. 

FARLEU,  money  paid  by  the  tenants  in  the  weft  of  Eng¬ 
land,  in  lieu  of  a  heriot.  In  fome  manors  of  Devonfhire, 
farleu  is  often  diftinguifhed  to  be  the  belt  goods,  as  heriot  is 
the  beft  beaft,  payable  at  the  death  of  a  tenant. 

FARM,  farin,  or  Ferm,  (Firma),  inlaw,  fignifies  a  little 
country  meftuage  or  diftridt ;  containing  houfe  and  land,  with 
other  conveniencies  ;  hired,  or  taken  by  leaie,  either  in  writing, 
or  parole  under  a  certain  yearly  rent.  See  Lease.  This  in 
divers  parts  is  differently  termed  :  in  the  north,  it  is  a  tad  ; 
in  Lancafhire,  a  fermeholt ;  in  Eflex,  a  nvike,  &c.  In  the  cor- 
mpted  Latin,  firma  fignified  a  place  inclofed  or  {hut  in  : 
whence,  in  fome  provinces,  Menage  obferves,  they  call  cloferie , 
or  clojiire,  what  in  others  they  call  a.  farm.  Add,  that  we  find 
locate  ad  firmam,  to  fignify  to  let  to  farm  ;  probably  on  account 
of  the  fure  hold  the  tenant  here  has  in  comparifon  of  tenants  at 
will. 

Spelman  and  Skinner,  however,  choofe  to  derive  the  word 
farm  from  the  Saxon  fearme,  or  feor  me,  that  is,  viflus,  “  pro- 
vifion;”  by  reafon  the  country  people  and  tenants  anciently 
paid  their  rents  in  victuals  and  other  necelfaries,  which  were  af¬ 
terwards  converted  into  the  payment  of  a  fum  of  money.  Whence 
a  farm  was  originally  a  place  that  furnifhed  its  landlord  with 
provifions.  And  among  the  Normans  they  ftill  diftinguiffi 
between  farms  that  pay  in  kind,  i.  e.  provifions,  and  thofe 
which  pay  iri  money  :  calling  the  former  fimply  fermes,  and 
the  latter  blanche  ferme,  “  white  ferm.”  See  Blanche  forme. 

Spelman  (hows,  that  the  word  firma  anciently  fignified  not 
only  what  we  now  call  a  farm,  but  alfo  a  feaft  or  entertainment, 
which  the  farmer  gave  the  proprietor  or  landlord,  for  a  cer¬ 
tain  number  of  days,  and  at  a  certain  rate,  for  the  lands  he  held 
of  him.  Thus  fearme  in  the  laws  of  king  Canute  is  rendered  by 
Mr.  Lambard,  viflus  :  and  thus  we  read  of  reddere  firmam 
vnhts  no  fits,  and  reddebat  unum  diem  de  firma  ;  which  denote 
provifion  for  anight  and  a  day,  the  rents  about  the  time  of  the 
Conqueft  being  all  paid  in  provifions  :  which  cuftom  is  faid  to 
have  been  firft  altered  under  King  Henry  I.  We  alfo  fay  to 
farm  duties,  impofts,  &c. 

Culture  of  a  Farm.  See  Husbandry. 

Farm,  as  connedted  with  gardening,  and  fufeeptible  of  em- 
bellifhment.  See  Gardening.  In  {peculation,  it  might  have 
been  expedted  that  the  firft  eflays  of  improvement  fhould  have 
been  on  a  farm,  to  make  it  both  advantageous  and  delightful; 
but  the  fadt  was  otherwife :  a  fmall  plot  was  appropriated  to 
pleafure;  the  reft  was  referved  for  profit  only.  And  this  may, 
perhaps,  have  been  a  principal  caufe  of  the  vicious  tafte  which 
long  prevailed  in  gardens.  It  was  imagined  that  a  fpot  fet 
apart  from  the  reft  fhould  not  be  like  them  :  this  conceit  intro¬ 
duced  deviations  from  nature,  which  were  afterwards  carried  to 
Rich  an  excefs,  that  hardly  any  objedts  truly  rural  were  left 
within  the  enclofure,  anu  the  view  of  thofe  without  was  gene¬ 
rally  excluded.  The  firft  ftep,  therefore,  towards  a  reforma¬ 
tion,  was  by  opening  the  garden  to  the  country,  and  that  im¬ 
mediately  led  to  aifimilating  them  ;  but  ftill  the  idea  of  a  fpot 
appropriated  to  pleafure  only  prevailed,  and  one  of  the  lateft 
improvements  has  been  to  blend  the  ufeful  with  the  agreeable  ; 
even  the  ornamental  farm  was  prior  in  time  to  the  more  ru¬ 
ral  ;  and  we  have  at  laft  returned  to  fimplicity  by  force  of  re¬ 
finement. 

Some  of  the  greateft  beauties  of  nature  are  to  be  found  in  the 
fields,  and  attend  an  ordinary  flate  of  cultivation  :  wood  and 
water  may  there  be  exhibited  in  feveral  forms  and  difpofitions ; 
we  may  enlarge  or  divide  the  inclofures  ;  and  give  them  fueh 
fhapes  and  boundaries  as  we  pleafe ;  every  one  may  be  an  agree¬ 
able  fpot;  together,  they  may  compofe  beautiful  views  ;  the 
arable,  the  pafture,  and  the  mead,  may  fucceed  one  another  ; 


and  now  and  then  a  little  wild  may  be  intermixed  without  im¬ 
propriety  ;  every  beauty,  in  fliort,  which  is'  not  unufual  in  an 
inclofed  country,  whether  it  arife  from  negledt  or  improvement, 
is  here  in  its  place. 

The  buildings,  alfo,  which  are  frequent  in  fiich  a  country, 
are  often  beautiful  obiedts  ;  the  church  and  the  manfion  are 
confiderable  ;  the  farm-yard  itlelf,  if  an  advantageous  fituation 
be  chofen  for  it ;  if  the  ricks,  and  the  barns,  and  the  out- 
houfes,  are  ranged  with  any  defign  to  form  them  into  groups, 
and  if  they  are  properly  blended  with  trees  ;  may  be  made  a 
piiSturefque  competition.  Many  of  them  may  be  detached  from 
the  group,  and  difperfed  about  the  grounds  :  the  dove-cote,  or 
the  dairy,  may  be  feparated  from  the  reft ;  they  may  be  elegant 
in  their  forms,  and  placed  wherever  they  will  have  the  beft  ef¬ 
fect.  A  common  barn,  accompanied  by  a  clump,  is  fometimes 
pleating  at  a  diitance  ;  a  Dutch  barn  is  fo  when  near;  and  an 
hay-ftack  is  generally  an  agreeable  circumftance  in  any  pofition. 
Each  of  thefe  may  be  fingle  :  and  befides  thefe,  all  kinds  of  cot¬ 
tages  are  proper.  Among  fo  many  buildings,  fome  may  be 
converted  to  other  purpofes  than  their  conftrudtion  denotes; 
and,  whatever  be  their  exterior,  may  within  be  made  agreeable 
retreats  for  refrefliment,  indulgence,  or  Ihelter. 

With  fuch  opportunities  of  improvement,  even  to  decoration 
within  itfelf,  and  with  advantages  of  profpedt  into  the  country 
about  it,  a  fnnple  farm  may  undoubtedly  be  delightful.  It  will 
be  particularly  acceptable  to  the  owner,  if  it  be  clofe  to  his  park 
or  his  garden  :  the  objedts  which  conftantly  remind  him  of  his 
rank,  impofe  a  kind  of  conftraint ;  and  he  feels  himfelf  relieved, 
by  retiring  fometimes  from  the  fplendour  of  a  feat  into  the  fim¬ 
plicity  ot  a  farm  :  it  is  more  than  a  variety  of  feene  ;  it  is  a 
temporary  change  of  fituation  in  life,  which  has  all  the  charms  of 
novelty,  eafe,  and  tranquillity,  to  recommend  it.  A  place, 
therefore,  can  hardly  be  deemed  perfedt,  which  is  not  provided 
with  fuch  a  retreat. 

A  fenle  of  the  propriety  of  fuch  improvements  about  a  feat, 
joined  to  a  tafte  for  the  more  fimple  delights  of  the  countiy, 
probably  fuggefted  the  idea  of  an  ornamental  farm,  as  the  means 
of  bringing  every  rural  beauty  within  the  verge  of  a  gar¬ 
den.  This  idea  has  been  partially  executed  very  often  ;  but  no 
where,  perhaps,  fo  completely,  and  to  fuch  an  extent,  as  at 
Woburn  farm,  near  Weybridge  in  Surry. 

FARMER,  he  that  tenants  a  farm,  or  is  lefiee  thereof. 
Alfo  generally  every  lefl'ee  fur  life,  years,  or  at  will,  is  called 
farmer.  As  this  word  implies  no  myltery,  except  it  be  that 
of  hulbandry,  hufbandman  is  the  proper  addition  for  a  farmer. 

Farmer,  in  mining,  is  the  lord  of  the  field,  or  one  that  farms 
the  lot  and  cope  of  the  king. 

EARN  islands,  two  groups  of  little  iflands  and  rocks,  17 
in  number,  lying  oppofite  to  Bamborough  caftle  in  Northum¬ 
berland.  At  low  water  the  points  of  feveral  others  are  vifible 
befides  thofe  above  mentioned.  The  neareft  iOand  to  the  fliore 
is  called  the  Houfe -ijl and,  and  lies  exadtly  one  mile  and  68 
chains  from  the  coaft.  The  moft  diftant  is  about  feven  or  eight 
miles.  Their  produce  is  kelp,  feathers,  and  a  few  feals,  which 
the  tenant  watches  and  {hoots  for  the  fake  of  the  oil  and  ikins. 
Some  of  them  yield  a  little  grafs  that  may  ferve  to  feed  a  cow  or 
two  ;  which  the  people  tranfpoft  over  in  their  little  boats.  The 
largeft  or  Houfe  iiland  is  about  one  mile  in  compafs,  and  has  a 
fort  and  a  light-houle.  It  contains  about  fix  or  feven  acres  of 
rich  pafture  ;  and  the  fhore  abounds  with  good  coals  which  are 
dug  at  the  ebb  of  tide.  St,  Cuthbert  is  faid  to  have  palled  the 
two  laft  years  of  his  life  on  this  ifland.  A  priory  of  Bene- 
didtines  was  afterwards  cftabliftied  here,  for  fix  or  eight  monks, 
fubordinate  to  Durham.  A  fquare  tower,  the  remains  of  a 
church,  and  fome  other  buildings,  are  ftill  to  be  feen  on  this 
ifland ;  and  a  ftone  cotfin,  which  is  pretended  to  be  that  of  St. 
Cuthbert.  At  the  north  end  of  the  ifle  is  a  deep  ch^fm,  from 
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the  top  to  the  bottom  of  the  rock,  communicating  \yith  the 
fea  ;  through  which,  in  tempelluous  weather,  the  water  is 
forced  with  great  violence  and  noife,  and  forms  a  fine  jet  d'eau 
ot  60  feet  high.  It  is  called  by  the  inhabitants  of  the  opposite 
coaft,  the  Churn.  One  of  the  idands  in  the  mod  dillant  group 
is  called  the  Pinnacles,  from  fame  vaft  columnar  rocks  at  the 
fouth  end,  even  at  their  tides,  flat  at  the  tops,  and  entirely  co¬ 
vered  with  guillemots  and  lhags.  The  fowlers  pats  from  one  to 
the  other  ot  thele  columns  by  means  of  a  board,  which  they 
place  from  top  to  top,  forming  a  narrow  bridge  over  Inch  a 
dreadful  gap  that  the  very  fight  of  it  flrikes  one  with  horror. 

FARM  HAM,  a  town  in  Surry,  with  a  market  on  Thurfday. 
It  is  feated  on  the  river  Wey,  and  has  a  caftle,  fituated  on  an 
eminence,  where  the  bifhop  of  Winchefler  ufually  refides  ;  but 
it  is  now  much  decayed.  The  houfes  are  handfome;  and  it  is 
remarkable  ^>r  one  of  the  greatelt  wheat  markets  in  England, 
and  for  the  tale  ot  the  fined  hops,  grown  in  plantations  round 
it,  and  which  bear  a  much  greater  price  than  thofe  of  Kent. 
It  is  12  miles  \V.  of  Guildlord,  and  39  W.  S.  W.  of  London. 
W.  Ion.  o.  46.  N.  lat.  51.  16. 

FA  I!  NOV  IANS,  in  ecclefiafiieal  hi  dory,  a  feCtof  Socinians, 
fo  called  trom  Staniflaus  Farnovius,  who  feparated  from  the 
other  Unitarians  in  the  year  1368,  and  was  followed  by  feveral 
perfons  eminent  for  their  learning.  This  fed!  did  not  laft  long; 
for,  having  loll  their  chief,  who  died  in  161  3,  it  was  lcattercd 
abroad  and  reduced  to  nothing.  Farnovius  was  engaged  by 
Gonefius  to  prefer  the  Arian  fyflem  to  that  of  the  Socinians,  and 
cont'equently  aflerted,  that  Chrift  had  been  produced  out  of 
nothing  by  the  Supreme  Being  before  the  creation  of  this  tcr- 
reftrial  globe.  His  fentiments  concerning  the  Holy  Ghoft  are 
not  certainly  known  :  however,  it  appears  that  he  warned  his 
difciples  againft  paying  the  tribute  of  religious  worfliip  to  the 
Divine  Spirit. 

FARQUHAR  (George),  an  ingenious  poet  and  dramatic 
writer,  the  foil  of  a  clergyman  in  Ireland,  was  born  at  Lon¬ 
donderry  in  1678.  He  was  fent  to  Trinity  college,  Dublin  ; 
but  his  volatile  difpofition  not  relifhinga  college  life,  he  betook 
h  mfelf  to  the  tiage  ;  where,  having  dangerouily  wounded  a 
brother-a&or  in  a  tragic  lcene,  by  forgetting  to  change  his  fword 
for  a  foil,  it  {hocked  him  fomuch  that  he  left  the  Dublin  theatre 
and  went  to  London.  Here  he  procured  a  lieutenant’s  com- 
milfion  by  the  intereft  of  the  earl  of  Orrery  ;  which  he  held  fe¬ 
veral  years,  and  gave  many  proofs  both  of  courage  and  conduit 
In  r6yfl,  be  wrote  his  firft  comedy  called  Love  and  a  Bottle-, 
Which,  for  its  fprightly  dialogue  and  bufy  feenes,  was  well  re¬ 
ceived.  In  the  beginning  of  the  year  1700,  which  was  the  ju¬ 
bilee  year  at  Rome,  he  brought  out  his  Conjlant  Couple,  «r  A 
Trip  to  the  Jubilee;  and  fuitedMr.  Wilks’s  talents  lb  well  in  the 
character  of  Sir  Harry  Wildair,  that  the  player  gained  alinoft 
as  much  reputation  as  the  poet.  This  tempted  him  to  continue 
it  in  another  comedy  called  Sir  Harry  Wildair,  or  The  Sequel 
of  the  1  rip  to  the  Jubilee  ;  in  which  Airs.  Oldfield  acquired 
great  applaufe.  In  1702  he  publifhed  his  mifcellanies,  which 
contain  a  variety  of  humorous  fallies  of  fancy.  In  1703  ap¬ 
peared  The  Ineonjleint,  or  The  (Cay  to  vain  him  ;  in  1704,  a  farce 
called  The  Stage-coach  ;  in  1705,  The  Twin  Rivals;  and  in 
1 706,  '1  be  Recruiting  Officer,  founded  on  his  own  obfervations 
while  on  a  recruiting  party  at  Shrewtbury,  His  lafl  comedy 


was  The  Beaux  Stratagem,  of  which  he  did  not  live  to  enjoy  the 
fulliuccefs.  Mr.  l'arquhar  married  in  1703.  Before  that  time 
his  manner  of  life  had  been  rather  dilfipatcd.  The  lady,  there¬ 
fore,  who  afterwards  became  his  wife,  having  fallen  violently 
in  love  with  him,  but  judging  that  a  gentleman  of  his  humour 
would  not  eafily  be  drawn  into  .the  trammels  of-  matrimony, 
contrived  to  have  it  given  out  that  flie  was  poflefled  of  a  large 
fortune  ;  and  finding  means  afterwards  to  let  Air.  l’arquhar 
know  her  attachment  to  him,  intereft  and  vanity  got  the  better 
of  his  pallion  for  liberty,  and  the  lady  and  he  were  united  in 
the  hymeneal  bands.  But  how  great  was  his  difappointment, 
when  he  found  all  his  prolpedts  overclouded  l'o  early  in  life  (for 
he  was  then  no  more  than  24),  by  a  marriage  from  which  he 
had  nothing  to  expend  but  an  annual  increafe  of  family,  and  an 
enlargement  of  expence  in  confequence  of  it  far  beyond  what 
his  income  would  fupport  !  Yet,  to  his  honour  be  it  told, 
though  he  found  himfelf  thus  deceived  in  a  moft  eft’ential  parti¬ 
cular,  he  never  was  known  once  to  upbraid  his  wife  with  it j 
but.  generoufly  forgave  an  impofition  which  love  for  him  alone 
had  urged  her  to,  and  even  behaved  to  her  with  all  the  ten- 
dernefs  and  delicacy  of  the  moft  indulgent  hufband.  Mrs.  Far- 
quhar,  however,  did  not  very  long  enjoy  the  happinefs  file  had 
purchaled  by  this  ftratagem  ;  for  the  circumftances  that  attended 
this  union  were  in  fume  refpedt  perhaps  the  means  of  fhortening 
the  period  of  her  hutband’s  life.  For,  finding  himfelf  cnnfi- 
derably  involved  in  debt  in  confequence  of  their  increafing  fa¬ 
mily,  he  was  induced  to  make  application  to  a  certain  noble 
courtier,  who  had  frequently  profelled  the  greateft  friendlhip  for 
him,  and  given  him  the  ftrongeft  aflurances  of  his  intended  fer- 
vices.  This  pretended  patron  repeated  his  former  declarations  ; 
but,  exprefling  much  concern  that  he  had  nothing  at  prelent 
immediately  in  his  power,  advifed  him  to  convert  his  cominiflion 
into  money  to  anfwer  his  prefent  occafions,  and  allured  him 
that  in  a  fhort  time  he  would  procure  another  for  him.  Far- 
quhar,  who  could  not  bear  the  thoughts  of  his  wife  and  family 
being  in  diltrefs,  followed  this  advice,  and  fold  his  commiflion  ; 
but,  to  his  great  mortification  and  difappointment,  found,  on  a 
renewal  of  his  application  to  this  inhuman  nobleman,  that  he 
had  either  entirely  forgotten,  or  had  never  intended  to  perform, 
the  proinile  he  had  made  him.  This  diftradting  fruftration  of 
all  his  hopes  fixed  itfelf  fo  ftrongly  on  our  author’s  mind,  that 
it  loon  brought  on  him  a  fure,  though  not  a  very  Hidden,  de- 
clenfion  of  nature,  which  at  length  carried  him  oft  the  fiage  of 
life  in  1 707,  before  he  arrived  at  30  years  of  age.  His  comedies 
are  fo  diverting,  and  the  characters  lb  natural,  that  his  plays 
ftill  continue  to  be  reprel’cnted  to  full  houfes. 

FARRIER,  one  whofe  employment  is  to  flioe  horfes,  and 
cure  them  when  difeafed  or  lame.  It  is  very  extraordinary,  that, 
for  many  ages,  two  employments  requiring  the  exercife  of  fuch 
very  oppofitc  talents  ftionld  have  been  continued  in  the  fame 
perfon.  Yet  this  has  been  the  calc,  till  within  a  very  few  years, 
that  a  college  has  been  eftablilhcd  near  London,  called  the  Ve- 
TEiUNAiiY  College,  for  the  inftrudlion  of  young  men,  of 
good  education,  in  the  art  of  curing  the  difeafes  to  which  horfes, 
horned  cattle,  and  other  uleful  animals  are  1  abject.  Common 
farriers  do  infinite  mifehief  not  only  by  treating  the  complaints 
of  horfes  ignorantly,  but  by  deftroying  their  feet  by  cutting  atvay 
the  hoof  in  Ihoeing. 


FARRIERY, 


THE  art  of  curing,  palliating,  or  preventing  the  difeafes  of 
horfes,  called  of  late  years,  and  fince  the  fubjedl  has  em¬ 
ployed  the  attention  of  fcientific  perfons,  the  Veterinary  Art, 
VOL.  III. 


The  pradlice  of  this  ufeful  art  has  been  aimed!  entirely 
confined  to  a  let  of  men  who  are  totally  ignorant  of  ana¬ 
tomy  and  the  general  principles  of  medicine.  It  is  trot  tilery 
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fore  l'urprifing,  that  their  prefcriptlons  fhould  be  equally  as  ab- 
furd  as  the  reafons  they  pretend  to  give  for  adminiltering  them. 
It  cannot  indeed  be  expected,  that  farriers,  who  are  almoft  uni- 
verfaily  illiterate  men,  fhould  make  any  real  progrefs  in  this 
important  branch  of  knowledge.  They  prel'cribe  draughts  and 
balls,  they  rowel,  cauterife,  &c.  without  being  able  to  give  any 
other  reafon  for  their  practice,  but  that  their  fathers  did  fo 
before  them.  How  then  can  fuch  men  be  expe&ed  to  deduce 
the  caufeof  a  difeafe  from  its  fymptoms,  or  form  a  rational  me¬ 
thod  of  cure,  when  they  are  equally  ignorant  of  the  oeconomy 
of  the  animal  and  the  operation  of  drugs  ? 

The  miferable  date  of  this  ufeful  art,  hbwever,  has  given 
rife  to  an  inftitution,  likely,  as  we  have  obferved  in  the  fore¬ 
going  article,  to  lead  to  a  l'yftem  of  practice  formed  on  rational 
principles  ;  and  conduced  by  men  of  talents  and  integrity 
throughout  the  kingdom. 

Notwithftanding  the  idle  prejudices  which  have  for  fo  many 
ages  difcouraged  men  of  education  from  undertaking  to  remedy 
the  dil’eafes  of  brute  animals,  we  are  not  without  inftances  of 
fome  few  laudable  efforts  of  the  kind.  The  treatifes  publilhed 
by  Gibl'on,  Bracken,  Bartlet,  and  others,  tended,  at  the  time  they 
were  written,  to  throw  confiderable  light  on  a  fubjedt  till  then 
-clouded  in  the  darkeft  obfcurity.  Thefe  writers  certainly  gave  to 
farriery  l'ometbing  of  the  air  of  a  fcience  ;  but  the  prevailing 
notion,  that  its  practice  was  unworthy  of  men  of  education, 
and  more  efpecially  derogatory  to  medical  practitioners,  who 
alone  were  likely  to  make  any  confiderable  improvements  in  it, 


rendered  their  judicious  fy (terns  productive  of  very  limited  be¬ 
nefits  to  the  community. 

The  principal  merit  of  tbofe  writers  who,  at  an  early  period* 
thus  publifhed  fucceffively  their  remarks  on  the  practice  of  far¬ 
riery,  was  that  which  indeed  conftitutes  the  principal  merit  of 
later  works  on  the  fubjedt,  namely,  the  adaptation  of  medicine 
and  forgery,  as  practiced  in  their  days,  to  the  dileafes  of  brute 
animals.  It  mult  be  obferved  however,  that  even  medicine 
and  furgery  have  undergone  many  and  great  revolutions  and 
improvements  ;  and  of  courfe,  however  meritorious  at  the  time 
they  were  publifhed,  theljftems  of  Gibfon,  Bracken,  See.  cannot 
claim  our  firlt  attention  in  this  place  ;  and  the  lefs  fo,  as,  in. 
imitation  of  the  French  and  other  veterinary  inftitution3  in  dif¬ 
ferent  parts  of  Europe,  we  have  not  only  a  regular  feminary  in 
which  farriery  is  lcientifically  taught,  but  the  fubjeft  alfo  has 
of  late  years  employed  the  pens  of  leveral  gentlemen  in  the  prac¬ 
tice  of  medicine  and  furgery.  From  the  writings  of  the  latter 
therefore,  we  propofe,  though  not  entirely,  yet  chiefly,  to  draw 
the  materials  of  our  treatife  ;  and  as  Anatomy  mult  be  acknow¬ 
ledged  the  true  bafts  on  which  the  veterinary  art  is  founded,  we 
(hall  not  enter  on  tjiofe  fubjects  which  ufuaily  take  the  lead  in 
modern  fy  trims  of  farriery,  till  we  have  hr  ft  deferibed  the  Ana¬ 
tomy  of  the  House,  for  which,  and  the  delineations  annexed, 
we  are  chiefiv  indebted  to  the  liberality  of  Mr.  D.  Blaine,  au- 
thor  of  an  elegant  work  on  this  fubjedt  now  publifhing  in 
numbers. 


PART  I.  OF  THE  ANATOMY  OF  THE  HORSE. 


IN  a  great  many  refpedts  the  anatomy  of  the  horfe  bears  fo 
clofe  an  analogy  to  that  of  the  human  fubjedt,  that  the  general 
deferiptions  of  the  one  will  apply  pretty  accurately  to  the  other. 
Thus,  the  horfe  is  an  animal  made  up,  like  the  human  fubjedt, 
of  folids  and  fluids ;  he  is  compofed  of  bone,  cartilage,  ligament, 
fibres,  membranes,  arteries,  veins,  nerves,  alflorlents,  muflcles, 
glands,  Ik c.  It  is  therefore  luperfluous  to  enter  minutely  into 
fuch  inquiries  here  as  may  with  little  variation  be  found  in  ano¬ 
ther  place  ;  and  for  this  reafon  we  Ihall  refer  the  reader  to  the 
article  Anatomy  in  every  inltance  where  the  fimilarity  happens 
to  occur.  Thus  the  Explanation  of  the  general  terms  of  Anatomy 
in  p.  161,  may.  be  now  confulted,  as  well  as  the  ift  Sedtion  of 
Part  I.  which  treats  Of  the  Bones  In  general,  their  ftrudture, 
ufes,  Ac.  all  which  apply  with  equal  truth  to  the  anatomy  of 
the  horfe. 

Sect.  I.  Of  the  Skeleton. 

The  fkeleton  of  the  horfe  may  be  divided  into  the  head, 
trunk,  and  extremities ;  and  fuch  divifion,  when  treating  of 
the  bones,  appears  more  convenient  than  into  fore-hand,  hind-' 
hand,  &c,  which  fome  have  adopted.  In  plate  19,  the  letters  and 
figures  on  the  engraving  of  the  fkeleton  refer  to  the  following 
defeription ;  where  the  more  ftriking  parts  of  the  bones  only  are 
noticed,  as  each  bone  will  undergo  a  feparate  and  individual  exa¬ 
mination.  a  a  a  a,  fhow  the  os  frontis,  or  forehead  bone,  h  h,  the 
parietal,  or  vertical  bone,  c  c  c,  the  occipital,  by  fome  called 
the  knoll  bone,  d  d,  the  temporal  bone,  made  up  of  two  parts, 
a  fquamous  and  petrous,  e  e,  maxilla  fuperior,  or  anterior,  f 
jugal.  Or  cheek  bone,  g g,  nafal,  or  bones  of  the  nofe.  b,  os 
unguis,  i  i  i,  pofterior  jaw,  or  maxilla  pofterior.  Thefe  are  all 
the  bones  forming  the  head  that  appear  on  a  fide  view. 

The  following  figures  refer  to  particular  parts  op' the  bones, 
viz.  1.  the  petrous  portion  of  the  temporal  bone,  a  hollow  pro- 
refs,  which  forms :  2.  the  meatus  auditorius,  or  opening  to  the 


ear.  3.  the  maxillary  procefs  of  the  temporal  bone.  4.  the  cunei¬ 
form  procefs  of  the  occipital.  3.  the  zygomatic  procefs  of  the 
temporal,  joined  to  the  jugal  procefs,  and  forming  the  zygoma, 
or  arch  of  this  part.  6.  the  occipital  protuberance.  7.  the  orbit, 
or  cavity  of  the  eye.  8.  the  coronoid  procefs  of  the  pofterior 
or  lower  jaw.  9.  the  condoloid  procefs  that  articulates  the 
pofterior  jaw  with  the  head.  10.  a  hole,  called  fuperciliary 
foramen,  from  which  the  frontal  nerve  and  artery  pafs.  ri.  a 
procefs  of  the  frontal  bone  joining  with  the  zygomatic  procefs 
of  the  temporal.  12.  a  hole  tranfmitting  a  nerve  and  artery 
to  furnifh  the  face.  13.  a  third  foramen,  from  which  proceeds 
a  branch  of  the  fifth  pair  of  nerves,  and  an  artery.  14.  the- 
grinders.  15.  The  tufhes.  16.  The  nippers. 

The  cervical  or  neck  bones. 

A  A  A,  Ac.  The  fever,  cervical  or  neck  vertebrae,  the  firft  of 
•which,  b,  is  called  the  atlas ;  as  the  fecond  of  them  is  termed 
dentata;  c,  marks  the  tranfverle- procefs  of  the  firlt;  as  d d  d  d 
d  d,  do  the  fame  proceffes  of  the  other  fix  :  e  e  e,  &c.  the  fu¬ 
perior  or  anterior  oblique  proceffes  of  the  fix  laft,  in  the.  firft  it 
is  wanting;  fff,  Ac.  their  inferior  or  pofterior  oblique  pro- 
ceffes ;  g  g  g,  Ac.  the  fpinous  proceffes  of  the  fame. 

The  remainder  of  the  bones  of  the  fpine.  a  a  a  a  a  a,  Ac. 
the  eighteen  dorfal  vertebrae ;  b,  their  fpinous  proceffes ;  c, 
their  tranlyerfe  proceffes;  d,  their  upper  or  anterior  oblique  pro¬ 
ceffes;  e,  their  lower  or  pofterior  oblique  procefles;  f,  the  car-, 
tilage  interpoled  between  each  dorfal  and  lumbar  vertebra ;  one 
only  is  marked,  but  will  lerve  as  a  guide  for  the  reft. 

B  C  D  E  F  G.  The  lumbar  vertebrae,  or  thole  of  the  loins,. 
The  fame  delcription  anfwers  to  thefe  as  to  the  dorfal,  the  great 
length  of  their  tranfverfe  proceffes  only  being  noticed. 

1,  2,  3,  4,  5,  Thefe  mark  the  five  pieces,  of  which  the  facrurtv, 
is  compofed  in  the  young  fubjedt,  but  by  age  becomes  one  en¬ 
tire  bone.  J>  2,  3;  Ac.  to  18.  the  eighteen  bones  of  the  tail.. 
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The  loves  of  the  thorax  and  Jbonlder  blades. 

A  A.  The  fternum  :  1,2,  3,  4.  5,  6,  7,  8,  the  eight  true  ribs, 
fo  called  as  their  cartilages  are  immediately  attached  to  the 
fternum;  jj,  io,  ii,  12,  13,  14,  15,  16,  17,  18,  the  falfe  ribs, 
fo  called  from  their  cartilages  not  being-  inferted  into  the  fter- 
num,  but  into  e,ch  other ;  a ,  the  head  that  articulates  with  the 
tranfverfe  procefs  of  the  fii  it  vertebra  of  the  back ;  b,  the  an¬ 
terior  part  of  the  head  that  is  connected  to  the  body  of  the 
feventh  vertebra  of  the  neck ;.  the  fame  defeription  anfwers  for 
each  other  rib. 

A-  A.  The  fcapula  or  fhoulder  blade ;  a,  the  fuperior,  or 
more  properly  anterior  fpinatus  folia  ;  c,  the  fpitie  which  divides 
thefe  two  folia,  and  from  which  they  take  their  name;  d,  the 
upper  coda  ;  e,  lower  coda ;  f,  the  neck  :  g,  coracoid  apophylis : 
at  the  upper  part  is  fecn  a  line,  ihewing  the  extent  of  the  car¬ 
tilage  of  the  fcapula. 

Bones  of  the  fore  legs. 

IS.  The  humerus,  or  bone  of  the  arm  ;  i,  its  head  that  arti¬ 
culates  with  the  dioulder  blade  ;  k,  its  external  condyle  ;  /,  the 
folia,  or  cavity  receiving  the  radius;  m,  that  which  receives  the 
cubitus.  C.  the  cubitus  or  ulna;  this  in  the  young  fubjedt  is 
a  didin£t  bone,  but  in  the  grown  horfe  is  faitened  to  the  radius ; 
h,  the  procefs  called  oleeranon,  forming  the  elbcw.  D.  the  ra¬ 
dius;  0,  its  upper  end;  p,  its  lower  extremity,  forming  a  part 
of  the  knee.  E.  the  carpus,  which  in  the  horfe  is  formed  of 
feven  bones ;  the  trapezium,  which  in  the  human  forms  the 
eighth,  is  wanting  in  the  horfe;  this  part,  forming  the  wrilt 
of  man,  is  by  long  cudom  called  the  knee  of  the  animal.  F. 
the  metacarpus,  or  diank  bones,  to  each  of  which  are  joined 
two  imperfett  metacarpal  bones  marked  g,  called  by  the  French 
epineux ;  r,  r,  the  feflamoid  bones.  G.  the  padern  bones.  H. 
the  coronet,  or  little  padern  bones.  1.  the  coffin  bone.  There 
is  another  feffamoid  or  fmall  bone  within  the  curve  of  the  coffin 
bone ;  this  will  be  deferibed  in  another  place. 

The  pelvis  and  hinder  extremities ,  or  legs , 

K.  The  pelvis,  compoled  of  three  bones  in  the  young  fubjeft, 
which  are  a  a  a  a  a,  the  iliium  ;  b  b  b,  the  ifehium ;  c  c  c,  the 
pubis;  d,  foramen  magnum.  L.  the  femur:  e,  its  head,  ar¬ 
ticulating  with  the  acetabulum,  or  cavi-ty  in  the  pelvis;  ff f 
the  great  trochanter;  g,  the  linea  afpera  ;  k  k,  the  patella,  or 
ftifle,  but  more  properly  the  knee  bone.  M.  the  tibia.  N.  the 
fibula ;  this,  as  in  the  cubitus  or  ulna,  is  firmly  attached  to  the 
tibia,  and  is  an  inconf.derable  bone,  compared  with  that  of  the 
human.  O.  the  tarfus,  confiding  of  fix  bones,  the  great  cunei¬ 
form  bone  being  wanting,  which  in  the  human  forms  the  fe¬ 
venth ;  b  b,  the  calcaneum.  P  P,  p  p,  the  metatarfus,  which 
follow  the  fame  defeription  as  the  anterior  extremities. 

Sect.  II.  Of  the  Muscles. 

The  mufcles  of  the  horfe  and  other  quadrupeds  are  made  up 
of  bundles  of  red  fibres,  and  referable  the  mufcles  of  the  hu¬ 
man  fubjeft  fo  entirely,  in  regard  to  their  druifture  and  func¬ 
tions,  that  it  is  not  necefiary  to  enter  into  a  defeription  of  them 
here.  Every  thing  that  the  reader  can  require,  by,  way  of  in¬ 
troduction  to  this  part  of  the  fubjeft,  may  be  found  under  the 
article  Anatomy,  te6t.  I.  of  Part  II.  We  {hall  therefore  proceed 
to  fpeak  of  the  references  which  belong  to  the  mulcular  figure 
of  the  horfe,  in  plate  20. 

lit  the  bead ! 

abed,  The  lateral  dilator  of  the  nodril  and  upper  lip  ;  b  c, 
its  infertion  into  the  upper  lip  and  nodril ;  d,  its  origin,  f  the 
anterior  dilator  of  the  nodril.  g  h  i  k,  the  orbicular  mufcle  of 
the  mouth ;  g,  the  part  belonging  to  the. lower  lip ;  b ,  the  Con¬ 


ner  of  the  mouth;  z,  the  part  belonging  to  the  upper  lip;  It, 
fibres  which  tend  upwards  to  the  infertion  of  the  nafal  mufcles 
of  the  upper  lip.  /  vi  n  0,  the  long  nafal  mufcle  of  the  upper 
lip ;  /  zzz  v,  the  fieffiy  part;  m,  its  origin  ;  at  n,  the  tendon  be¬ 
gins  ;  o,  the  tendon,  p  p  <7,  the  mafleter.  r  8  8,  buccinator. 
s  t,  the  broad  ligaments  of  the  eye-lids,  which  are  membranous 
elongations  formed  by  the  union  of  the  periofteum  of  the  or¬ 
bits,  and  pericranium  along  both  edges  of  each  orbit,  u  u  w, 
the  ciliaris  mufcle;  w,  its  origin,  xy,  a  mufcle  belonging,  in 
part,  to  the  alee  narium  z,  but  chiefly  to  the  concha  narium  in¬ 
ferior  ;  x,  its  infertion  into  the  alse  narium ;  y ,  its  origin,  by  a 
fmall  tendon  from  the  bone  along  the  nafal  mufcle  of  the  upper 
lip  ;  below  x,  it  pafl’es  under  the  alae  narium  to  the  infide  of  the 
nodril,  and  is  there  inferted  into  the  concha  narium  inferior. 
z,  aloe  narium.  &,  feptum  narium.  22  3,  the  temporal 
mufcle;  3,  its  infertion  into  the  coronary  procefs  of  the  under 
jaw  bone.  4  4,  mufcular  fibres  which  extend  and  draw  out¬ 
wards  the  pituitary  membrane  3.  5>  membrana  pituitaria. 

6  7  7,  a  mufcle  called  caninus,  or  elevator  of  the  corner  of  the 
mouth,  arilingfrom  the  upper  jaw  bone  under  the  mufcle  x y, 
and  inferted  at  7  7  into  the  buccinator.  910,  the  deprelfor  of 
the  lower  lip  ;  it  arifes  along  with  the  buccinator,  and  is  almoft 
divided  into  two  mufcles,  one  fuperior,  the  other  inferior,  for 
the  patfage  of  nerves  and  blood-veflels  to  the  lower  lip ;  the  fu¬ 
perior  arifes  tendinous,  and  is,  inferted  fieffiy  into  the  lower  lip 
laterally;  the  inferior  arifes  fieffiy,  and  is  inferted  tendinous 
nearer  the  middle  of  the  lower  lip.  12,  the  elevator  of  the  chin. 
13,  a  nerve  going  to  the  alae  narium.  14,  vena  angularis,  which 
is  a  branch  of  the  vena  jugularis  externa  anterior.  13,  arteria 
angularis.  16,  a  branch  of  the  vena  temporalis.  17  17,  two 
valves,  in  a  branch  of  the  jugular  vein.  18,  branches  of  the 
nervus  maxillaris  inferior.  They  are  branches  of  the  third 
branch  of  the  fifth  pair  of  nerves.  18,  the  falivary  du6t.  20, 
the  anterior  cartilage  of  the  outer  ear.  21,  the  outer  ear.  22 
23,  a.  mufcle  arifing  from  the  anterior  cartilage  at  22,  and  in- 
ferted  at  23  into  the  outer  ear.  24,  a  mufcle  which  arifes  by 
two  fleftiy.  heads  from  the  internal  furface  of  the  anterior  car¬ 
tilage,  and  is  inferted  into  the  lower  convex  part  of  the  external 
ear  near  the  root,  nearer  the  pofterior  edge  than  the  anterior. 
It  affifts  the  pofterior  part  of  the  retrahens  in  a<5tion.  23,  a 
mufcle  which  is  a  fort  of  antagonift  to  that  marked  24;  it  arifes 
from  the  ridge  of  the  occiput  under  the  retrahens,  and  is  in¬ 
ferted  into  the  ear  at  23.  It  helps  to  turn  the  opening. of  the 
ear  forwards.  26  26  26  c,  the  parotid  gland. 

In  the  neck. 

a  b  c,  Sterno  maftoidseus,  or  fterno  maxillaris :  it  arifes  from; 
the  top  of  the  fternum  at  b,  and  is-  inferted  by  a  Hat  tendon 
into  the  lower  jaw  bone,  under  the  parotid  gland  at,  or  near,  c, 
is  likewiie  inferted  into  the  root  of  the  procelfus  maftoidaeus  by 
a  flat  tendon,  d,  the  fpungy,  fatty  fubftance  of  the  mane  cut' 
dire&ly  down  the  middle,  and  the  left  fide  remaining  on  to  {hew 
its  thicknefs.  e,  ligamentum  colli,  f f,  caracohyoidseus ;  it 
arifes  from  the  upper  and  internal  fide  of  the  humerus,  betwixt* 
the  infertions  of  the  fublcapularis  and.  teres  major  by  a  flat 
membranous  tendon-;  it  begins  to  be  fleftiy  as  it  comes  from 
under  the  ferratus  minor  anticus,  and  is  inferted  into  the  os 
hyoides.  g,  fternohyoidaeus.  hi,  tranfverfalis ;  h,  the  tendi¬ 
nous  part ;  i,  a  fieffiy  part,  k  /,  the  tendon  of  the  trachelo- 
maftoidaeus;  a  fafeia  or  membranous  part,  m  »,  reiftus  in* 
ternus  major  capitis ;  in,  its  loweft  origin  from  the  tranfverfe 
procefs  of  the  fourth  vertebra  of  the  neck,  and  the  part  p,  of 
the  longus  colli,  which  origin  is  fonietimes  continued  down  al¬ 
moft  as  low  as  the  lower,  part  of  the  tranfverfe  procefs  of  the 
fifth.  0000,  inter  tranfverfales  rainores  colli ;  they  rim  from  1 
the  tranfverfe  procefs  of  one  vertebra  to  the  tranlverfe  procefs- 
of  th£  next  to  it.  p  q,  longus  colli,  r  s  t  u  iv,  lpknius.;  r 
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the  part  coming  from  the  origin  of  this  mufcle,  which  is  from 
the  expansion  common  to  it,  and  the  ferratus  minor  polticus, 
&rc.  It  arifes  tendinous  from  the  ligamentum  colli  under  the 
rhomboides,  and  ficiby  about  the  fuperior  part  of  the  neck. 
At  s  it  is  inferted  into,  or  attached  to  the  tranfverfalis ;  at  t, 
to  the  tendon  of  the  trachelomaftoidreus ;  n,  the  part  which 
goes  to  be  inferted  into  the  occiput.  It  is  all'o  inferted  into  the 
tranfverfe  procelfes  of  the  fifth,  fourth,  and  third  vertebrae  of 
the  neck,  by  fiat,  ftrong  tendons  which  run  on  the  internal  fide 
of  the  mufcle  :  it  is  externally  flefhy  within  a  minute  or  two 
of  thefe  infertions.  x,  fternothyroidscus.  y,  hyothyroida-us. 
a,  cricothyroidreus.  &,  the  lower  conftriftor  of  the  pharynx, 
i  x,  vena  jugularis  communis,  a,  vena  jugularis  externa  an¬ 
terior.  3,  vena  jugularis  externa,  pofterior,  or  fuperior.  4, 
part  ot  the  carotid  artery,  or  carotis  communis.  3,  glandulae 
claviculares,  or  axillares  (in  this  animal,  as  there  are  no  cla¬ 
vicles)  or  cervicales  inferiores  or  thoracicae  luperiores  lympha¬ 
tics.  They  are  lymphatic  glands.  6  6  6  6,  branches  of  the 
cervical  nerves  accompanied  with  arteries  which  are  diftributed 
to  the  mufculus  levator  humeri  proprius,  &c.  and  integuments. 
7,  branches  of.  the  cervical  arteries  and  veins  coming  out  of  the 
Iplenius  to  go  to  the  trapezius  and  integuments. 

Mufcjes  hi  the  neck  and  trunk,  which  are  inferted  into  the 

fcapula. 

a  a  h,  Rhomboides  ;  a  a,  the  origin  from  the  ligamentum 
colli :  it  has  another  origin  from  the  fuperior  fpines  of  the  ver¬ 
tebrae  of  the  back :  b,  its  infection,  or  the  part  going  to  be  in¬ 
ferted  into  the  fcapula.  c  d  c  f,  lerratus  minor  antieus  ;  c  d, 
the  flefhy  part  arifing  near,  c,  from  the  fternum,  and  part  of  the 
tlfft  rib,  and  from  the  cartilaginous  endings  of  the  fecond, 
third,  and  fourth  ribs,  near  their  joining  to  the  fternum  ;  and 
is  inferted  into  the  fuperior  cotta  near  the  bafis  l'capulae  and  ten¬ 
dinous  furtace  of  the  tupra  fpinatus ;  and  is  connedted  to  the 
teres  minor  by  the  fafeia  e  f,  which  is  tent  from  this  mufcle  over 
the  infra-fpinatus  l'capul;E  and  fupra-fpinatus  fcapulse  to  its 
outer  edge.  Its  flat  tendon  may  be  feparated  fome  part  of  the 
■way  to  the  bafis  and  fpine  of  the  fcapula  from  the  tendinous 
furface  of  the  fupra-fpinatus  fcapulae.  g  h  i  k  l  0  p,  lerratus 
major  antieus  ;  g,  part  of  its  infertion  on  the  external  part  of 
the  fcapula  ;  the  reft  of  its  infertion  poffefl'es  about  one  half  of 
the  internal  part  of  the  fcapula ;  b,  the  part  which  arifes  from 
the  tranfverfe  procels  of  the  third  vertebra  of  the  neck ;  i,  that 
from  the  fourth;  k,  that  from  the  fifth  ;  /,  that  from  the  fixth ; 
0,  its  origin  from  the  feventh  rib ;  p,  from  the  eighth.  This 
mufcle  arifes  from  the  fix  fuperior  ribs,  alfo  within  about  five 
minutes  of  the  cartilages.  Il  does  not  adhere  to  the  intercoftals 
as  if  pafl'es  over  them  ;  but  at  the  extremity  of  its  origin  fends 
off  a  membranous  tendon  over  the  intercoftals,  towards  the 
fternum  :  it  arifes  all  the  way,  from  its  firft  beginning,  from 
the  external  furface  of  the  ribs  up  to  the  infertion  of  the  ten¬ 
dons  of  the  i'acro  lumbalis. 

Mufcles,  See.  inferted  into  the  humerus  and  cubit. 

X  1234556,  Pedforalis;  1  1,  its  origin  from  the  linea 
alba  abdominis ;  x  2,  its  origin  from  the  lower  part  of  the 
fternum ;  3  its  origin  from  the  fuperior  part  of  the  fternum ; 
the  part  3  4,  whicK  is  the  luperior  part  of  this  mufcle,  fends  a 
fiat  membranous  tendon  in  betwixt  the  biceps  and  levator  hu¬ 
meri  proprius,  to  which  it  is  joined  before  its  infertion  into  the 
humerus 5356,  the  fiat  tendon  cut  off  at  3  3  ;  the  external 
part  below  this  runs  down  the  cubit,  ab.cae  f,  fupra-lpina- 
tus  Icapulae ;  it  continues  its  origin  from  the  fcapula  from  a  to 
about  b,  and  is  inferted  at  c,  into  the  head  of  the  os  humeri, 
and  capfular  ligament  on  the  outfide  of  the  origin  of  the  biceps 
cubiti ;  and  by  the  other  half  into  the  head  and  capfular  liga¬ 
ment  of  the  os  humeri,  or  the  infide  of  the  origen  of  the  biceps 


cubiti ;  the  lower  part  is  covered  by  a  tendinous  fafeia  which 
runs  from  the  fupra-fpinatus  to  the  ferratus  minor  antieus,  and 
binds  that  mufcle  in  its  place;  it  is  pretty  ftrong  at  d,  but 
ftronger  at  c,  below  the  protuberating  part  of  the  humerus ;  at 
e  f  a  fafeia  runs  over  this  mufcle  from  the  ferratus  minor  an- 
ticus  to  the  teres  minor,  h  i  k  1  m  n,  infra-fpinatus  fcapulae  ; 
from  h,  to  i,  are  marked  traces  of  the  fuperior  part  of  the  tra- 
pezius’s  infertion  on  the  furface  of  this  mufcle,  it  is  attached 
to  it  at  i,  but  ftrongly  inferted  into  it  near  b ;  h  k,  marks  the 
infertion  of  the  fuperior  part  of  the  trapezius  upon  this  mufcle  ; 
/,  the  beginning  of  its  origin  from  the  dorfum  l'capulae,  and  the 
cartilage  on  the  border  of  that  bone  ;  i  k  in,  marks  of  the  infe¬ 
rior  outline  of  this  mufcle,  where  it  is  bounded  by  the  teres 
minor,  but  not  ealily  diftinguilhed,  by  real'on  of  the  tendinous 
furface  by  which  they  are  both  covered  and  attached  together ; 
v,  its  llrongeft  tendon,  by  which  it  is  ltrcngly  inferted  into  the 
protuberating  part  of  the  humerus  under  the  tendinous  expan- 
fion  which  goes  from  the  teres  minor  to  the  Idler  anterior  law 
mufcle.  The  lines  upon  this  mufcle  mark  the  direction  of  fome 
of  the  principal  fibres  of  the  tendinous  covering,  op  q  q, 
teres  minor;  0,  its  origin  along  with  the  triceps  cubiti ;  pr  its 
infertion  into  the  fafeia  arifing  from  the  humerus ;  q  q,  its  iu- 
fertion  into  the  humerus  ;  from  q  to  k,  it  fends  oft  a  falcia  that 
connects  it  to  the  ferratus  minor  antieus.  The  outline  is  much 
obfeured  by  the  fafeia  or  tendinous  covering  of  part  of  this  mufcle 
and  the  infra-fpinatus  with  the  fupra-fpinatus,  which  connects 
them,  k  p  marks  the  cutting  oft'  of  the  membranous  tendon 
of  the  fuperior  part  of  the  trapezius,  as  k  k  marks  it  upon  the 
infra-fpinatus.  rrsttuw,  latiifimus  dorfi ;  rrstt,  its  fiat 
tendon  ;  r  r,  its  origin  from  the  l'pinal  procelfes  of  the  back ; 
at  r  s,  this  tendon  is  cut  away  from  its  attachment  to  the  fai'cia 
lata;  and  at  r  I,  it  is  entirely  cut  away  to  uncover  the  glntaei; 
ttu  w,  the  flefhy  part ;  t  t,  the  origin  of  the  carnous  fibres. 
r,  r  u,  mark  the  traces  of  the  inferior  part  of  the  trapezius  in- 
clol'ed  betwixt  the  tendon  of  this  mufcle,  and  a  tendinous  fafeia 
which  covers  them  both  together ;  the  laid  fafeia  being  cut  off 
at  r  u,  and  left  on  the  latiflimus  dorfi,  leaves  the  marks  of  the 
trapezius  very  plain  ;  t  u  u,  fhews  the  direction  of  the  fibres  of 
the  tendinous  fafeia  which  conneds  this  part  of  the  mufcle  to 
the  triceps  cubiti :  thefe  fibres  run  over  the  infra-fpinatus  to¬ 
wards  the  infertion  of  the  trapezius  h  k ;  w,  the  flefhy  part 
going  to  be  inferted  into  the  humerus  ;  5  I,  the  aponeurofis 
which  runs  towards  the  obliquus  del'cendens,  and  feems  to  be 
loft:  upon  it,  degenerating  into  a  membrane. 

In  the  Trunk. 

IIIIIKKKLM,  Obliquus  externus,  or  defeendens  abdominis; 
II1II,  the  place  where  the  thickeft  carnous  part  ceafes  to  arile 
from  the  ribs,  and  begins  to  ran  over  them  without  adhering  to 
them  or  the  intercoftals  ;  KKK,  the  ending  or  infertion  of  the 
carnous  part  into  the  tendinous  part;  L,  the  linea  alba,  or  ftrong 
broad  aponeurofis,  formed  by  this  and  the  internal  oblique  muf¬ 
cle  ;  it  is  like  a  broad,  ftrong  ligament,  much  refembling  that 
of  the  neck,  forming  a  fort  of  rugre  which  appear  on  its  ex¬ 
ternal  furface,  running  from  above  downwards  :  it  has  a  com¬ 
munication  with  the  lerratus  major  antieus  by  an  aponeurofis, 
which  arifes  from  that  mufcle  ;  its  firft  or  fuperior  origin  is  from 
the  fifth  rib,  it  arifes  tendinous  from  the  back  part  of  the  infer¬ 
tions  of  the  indentations  of  the  faw  mufcle  into  the  ribs,  and 
at  its  origin  receives  the  infertion  of  the  lower  part  of  the  in¬ 
dentations  of  the  faw  mufcle ;  it  arifes  from  the  pofterior  or 
inferior  labeum  or  edge  of  the  eighth  rib,  near  all  the  way  from 
I  to  the  infertion  of  one  of  the  indentations  of  the  fuperior,  or 
lefl'er,  pofterior  ferratus;  from  the  pofterior  labeum  of  the 
ninth,  almoft  as  high  as  where  an  indentation  of  the  Idler  fer¬ 
ratus  poftericus  is  inferted  in  the  luperior  or  anterior  labeum  of 
the  fame  rib;  it  alfo  arifes  from  the  tenth;  and,  in  this  fub- 
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jeCt,  oppofite  to  the  Infertlon  of  the  ferratus  minor  pofiieus,  it 
aril'es  trom  all  the  ribs  below  that  from  the  part  where  the  in¬ 
dentations  of  the  ferratus  major  polticus  are  infcrted,  or  a  little 
higher  than  that  more  externally,  which  is  the  cafe  generally 
with  the  three  or  four  laft  digitations,  but  moft  as  they  are  the 
lowed,  and  runs  over  the  indentations  of  the  law  mufcle  ;  thefe 
digitations  continue  their  origin  from  the  ribs  all  the  way  down 
to  the  part  marked  1 1 J  1 1,  and  unite  with  the  intercoftal  mufcles 
in  their  pafiage;  this  mufcle  has  a  communication  with  the 
latiffimus  dorli  by  an  aponeurotis,  which  is  fent  over  it  by  that 
mufcle ;  I  r  marks  the  cutting  away  of  the  tendon  of  the  latif- 
fimus  dorli  to  uncover  the  glutaei,  &c.  it  is  inferted  into  the  os 
illium  and  os  pubis  and  to  its  fellow  by  the  linea  alba. 

The  blood-veficls  and  nerves  which  are  marked  on  the  thorax 
are  thofe  which  were  diftributed  to  the  parts  taken  oft'  as  the 
membrana-camofa,  &c.  and  integuments  ;  the  nerves  come 
from  the  nervi  dorfales  or  coftales  and  nervi  lumbares  ;  the  ar¬ 
teries  from  the  arterise  inter-coftales  inferiores  and  arteriae 
lumbares;  the  veins  from  the  venae  intercoltales  and  venae 
lumbares. 

In  the  right  upper  Limb. 

N  O  P,  Triceps  brachii ;  N  the  head,  which  is  called  extenfor 
longus  major;  O  the  ftiort  head  of  the  triceps,  called  the  ex¬ 
tender  brevis  ;  P  the  head  called  brachialis  extender  longus 
minor.  The  ftiort  head  O  arifes  from  the  humerus,  the  other 
two  from  the  fcapula  ;  its  inlertion  is  into  the  ancon.  QRS 
biceps  brachii,  or  coraco  radialis ;  Q  the  belly  of  the  ftiort 
head;  R  the  belly  of  the  long  head  ;  S  the  fafeia  of  this  mufcle, 
which  is  fent  down  upon  the  mufcles  on  the  cubit.  aAbcdecgb , 
a  fafeia  or  ftrong  membranous  production  lying  over  the  ex¬ 
tending  mufcles  on  the  cubit  ;  a  A  its  origin  from  the  edge  of 
the  triceps  from  the  levator  humeri  proprius,  and  from  the  two 
protuberating  parts  of  the  humerus,  betwixt  which  it  is  extended 
like  a  ftrong  ligament,  and  gives  origin  to  fome  of  the  fleftiy 
fibres  of  the  extenfor  carpi  radialis  ;  it  is  inferted  into  the  radius 
at  h  ch  \  at  leh  into  the  ligament;  and  being  expanded  over  all 
the  extending  mufcles  which  lie  on  the  cubit,  is  inferted  into  the 
internal  fide  of  that  bone,  all  along  the  bounds  of  the  bending 
mufcles  on  that  fide  ;  there  lies  under  it  the  extenfor  carpi  radi¬ 
alis,  of  which  el  is  the  fleftiy  part ;  e  t  f  the  tendon ;  b  c  extenfor 
digitorum  communis;  g  what  is  analogous  to  the  extenfors  of  the 
thumb. 

This  fafeia  is  attached  to  the  upper  edge  of  the  extenfor 
digitorum  communis,  and  may,  perhaps,  be  properly  called  a 
flat  tendon,  ariting  common  to  this  mufcle,  and  the  extenfor 
carpi  radialis,  and  fending  an  expanfion  not  only  over  but  alfo 
under  them,  and  being  attached  to  the  bone  on  each  fide  down 
to  the  carpus,  and  alfo  to  the  ligaments  that  bind  down  the 
tendons,  running  over  the  carpus,  it  makes  a  continued  cafe 
for  them  from  their  originations  down  to  the  carpus,  confining 
them  lteady  in  their  proper  places.  It  communicates  with  the 
fafeia  of  the  biceps  mufcle,  and  with  it  is  inferted  into  the  ten¬ 
don  of  the  extenfor  carpi  radialis.  f,  the  tendon  of  the  extenfor 
carpi  radialis  inferted  into  the  metacarpal  bone,  i,  the  tendon 
of  the  extenfor  digitorum  communis  going  to  its  inlertion  into 
the  coffin  bone,  m  n  0  0  P/>  q  r  s  t,  an  expanfion  arifing  at  0  0  from 
the  articulating  ligament,  and  at  n  from  the  olecranon  :  it  re¬ 
ceives  an  addition  from  the  longus  minor,  and  internal  protu¬ 
berance  of  the  humerus,  and  expanfion  of  the  biceps  mufcle, 
then  delcends  over  the  bending  mufcle  down  to  the  ligaments  on 
the  carpus,  to  which  it  is  attached,  as  well  as  to  the  bones  of 
the  cubit  on  each  fide  of  the  bounds  of  the  bending  mufcles ; 
the  different  directions  of  its  fibres  being  marked  as  at  q,  r,  &c. 
and  its  infertion  into  the  bone  on  the  external  fide  as  at  Pot  b  y 
it  then  runs  into  the  ligaments.  It  gives  rife  to  He  thy  fibres 
of  the  mufcle  m,  which  is  analogous  to  the  extenfor  minimi 
VoL.  III. 


digiti,  all  the  way  from  the  out-line  f]  mb  to  the  bone  where 
the  expanfion  is  inferted.  It  has  a  ftrong  infertion  at  P  into 
that  protuberating  bone  of  the  carpus  called  the  os  pififorme  or 
orbiculare,  and  another  betwixt  the  tendons  s  s  of  the  flexor 
carpi  ulnaris,  befides  its  conjunction  with  the  ligaments  on  the 
carpus  to  which  it  is  a  confiderable  addition  ;  t  a  part  of  the 
expanfion  which  appears  like  a  number  of  fmall  tendons.  At 
2;  a  ligament  arifes  which  joins  the  tendon  m  near  m  w,  and 
goes  along  with  it  to  be  inferted  into  the  great  paftern.  A  (len¬ 
der  ligament  arifes  about  P  which  covers  the  tendon  m  and  then 
runs  betwixt  it  and  the  tendon  i  to  be  inferted  into  the  upper 
and  anteriorpart  of  the  great  paftern.  h  b  ¥  p  unu  xy y  z,  liga¬ 
ments  which  bind  down  the  tendons  lying  upon  the  carpus. 
16  h  hyy  u,  ?.  ligament  whofe  fibres  run  in  a  tranfverfe  direction 
over  the  anterior  part  of  'the  carpus  to  which  the  carnous 
membrane  adheres  at  u ;  at  16  the  ligament  hhyy  16  adheres 
to  the  burfal  ligament ;  xnv  the  infertions  of  the  articular  li¬ 
gament  ;  betwixt  c  and  h  is  a  ligament  proper  to  the  extenfor 
digitorum  communis,  inferted  at  two  protuberating  parts  of 
the  radius,  one  on  each  fide  the  channel  in  which  the  tendon 
lies  ;  p  2  to,  a  ligament,  the  fibres  of  which  run  in  the  upper 
part  tranfverfe,  in  the  lower  rather  obliquely  downwards,  it 
lies  on  the  lateral  or  external  part  of  the  carpus,  it  was  covered 
in  table  the  firft  by  the  production  of  the  membrana  carnofa,  and 
pertoralis,  but  rather  the  membrana  carnofa,  as  it  lies  on  the 
external  part.  1  2,  a  ligament  arifing  at  1  and  inferted  at  2  w; 
it  helps  to  bind  down  the  projecting  bone  of  the  carpus,  and 
ferves  as  a  ftay  to  it  when  the  flexor  carpi  ulnaris  is  in  aCtion  : 
there  is  a  large  vein  protuberating  tinder  it.  3,  a  ligament 
which  helps  to  bind  down  the  tendons  of  the  fublimis  and  pro¬ 
fundus.  4,  the  tendon  of  the  profundus.  5,  the  tendon  of  the 
fublimis.  6,  a  vein  arifing  from  under  the  hoof  called  vena 
plantaris  externa.  7,  nervus  plantaris  externus.  9,  an  arti¬ 
cular  ligament.  10,  a  ligament  fent  from  the  interofleus  and 
inferted  into  the  tendon  of  the  extenfor  digitorum  communis, 
which  it  binds  down.  1 1,  12,  the  horny  part  of  the  hoof ;  1  r, 
the  fuperior  part  ;  12,  the  foie,  or  inferior  part  going  under 
the  coffin  bone.  13,  a  fubftance  refembling  the  villous  furface 
of  a  mufti  room  arifing  from  the  coffin  bone,  received  by  the  like 
arifing  from  the  hoof,  which  it  mutually  receives. 

In  the  right  lower  Limb. 

a  b  ccdddDefgg  h  ikl  Shew  the  fafeia  lata  ;  a  its  origin 
from  the  ilium  ;  h  its  anterior  fleftiy  belly  ;  D  the  pofteriof 
fteftiy  belly,  over  which  the  fafeia  lata  fends  a  ftrong  membrane, 
as  well  as  under,  fo  that  it  is  received  or  contained  in  a  dupli- 
cature  of  the  fafeia  lata;  the  fibres  dd  d  D  c  arifing  from  the 
fuperior  or  external  fafeia,  and  delcending  to  be  inferted  into 
the  inferior  on  its  external  fide  ;  the  part  a  b  c  arifes  front  the 
fpine  of  the  os  ilium  internally  tendinous;  fleftiy  fibres  arifing 
from  that  flat  internal  tendon,  and  delcending  to  be  inferted 
chiefly  into  the  infide  of  the  fafeia  in  the  angle  edgg-,  the 
fleftiy  part  in  the  fuperior  angle  d  being  thickeft,  it  gradually 
diminillies  till  it  is  loft  in  the  line  the  dark  colour  of  the 
fleftiy  fibres  make  fome  appearance  in  this  angle  though  the 
fafeia  is  very  ftrong,  but  not  near  fo  much  as  the  part  a  b g,  be— 
caufe  the  covering  of  that  is  little  more  than  a  common  mem¬ 
brane  ;  the  line  a  e,  makes  the  place  where  the  fafeia  lata  i$ 
cut  off  before  it  paffes  betwixt  this  mufcle  and  the  glutseus  ex¬ 
ternus  to  be  inferted  into  the  anterior  coda  of  the  os  ilium  ;  dew 
marks  the  place  where  the  production  of  the  fafeia  lata,  which 
is  fent  over  "this  mtffcle,  is  cut  off;  and  ddd,  the  place  where 
it  joins  to  the  broad  tendon  of  this  mufcle  in  which  place  it  is 
cut  off;  c  f,  thews  the  place  where  the  fafeia  lata  is  cut  from 
Its  conjunction  with  what  may  be  called  the  broad  tendon  ot 
this  mufcle,  in  order  to  pafs  down  over  the  leg  and  foot  ;  at  b, 
the  tendinous  furfiice  ol  the  reCtus  cruris  makes  its  appearanctv 
.<5  K 
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through  the  tendon  of  this  mufele  ;  i  k,  (hews  the  tendon  or 
ligament  which  binds  the  patella  to  the  tibia  protuberating  ; 
J,  the  ligament  which  binds  the  patella  to  the  external  protu¬ 
berance  of  the  os  femoris.  This  mufele  is  inferted,  by  a  ftrong 
tendon,  into  the  tibia  at  z,  adhering  to  the  tendon  of  the  an¬ 
terior  and  middle  part  of  the  biceps  mufele  in  its  way  ;  its  ad- 
hefion  is  all  the  way  from  i  to  the  fuperiof  4,  where  it  has  a  little 
infertion  into  the  patella,  mn  0  op,  gluteus  externus  ;  m,  a 
flefhy  origin  from  the  ligament  which  runs  betwixt  the  fpinal 
and  tranfverfe  procefies  of  the  os  facrum  3  mi 1,  the  place  where 
the  fafeia  lata  is  cut  off  from  the  production  which  it  fends  under 
this  mufele,  or  from  its  attachment  to  the  tendinous  fnrface  of 
the  internal  part  of  this  mufele,  which  arifes  from  the  ligament 
running  betwixt  the  os  facrum  and  ilchium  ;  and  which  receives 
firft  the  infertion  of  thofe  tlefhy  fibres  which  arife  betwixt  it 
and  the  ends  of  the  fpinal  procefies  of  the  os  facrum  from  the 
fame  ligament,  and  then  the  fibres  m  n  0  0,  which  arife  from 
the  fafeia  lata  and  defeend  obliquely  inwards  and  downwards 
to  be  inferted  into  it  ;  00,  the  place  where  this  mufele  ceafes 
to  arife  from  the  fafeia  lata  and  goes  to  be  inferted  at  />,  into 
the  lateral  protuberance  of  the  thigh  bone  ;  it  fends  off  a  fafeia 
over  the  pofterior  part  of  the  thigh  bone,  which  runs  in  a  tranf¬ 
verfe  direction,  and  into  which  the  pyramidalis  is  inferted,  or 
joins  in  with  it  before  its  infertion  into  the  fuperior  or  rather 
pofterior  part  of  this  protuberance,  q  Q.r  s  t,  gluteus  medius  3 
q  rs,  its  origin  from  the  tendinous  furface  of  the  facro  lumbalis3 
s,  its  origin  from  the  ilium  3  qQrs,  the  part  which  is  co¬ 
vered  by  its  own  proper  membrane,  and  does  not  adhere  to  the 
tendon  of  the  latiftimus  dorfi,  &c.  nor  fafeia  lata  5  qQ.t,  the 
part  which  receives  fiefhy  fibres  from  the  fafeia  lata,  going  un¬ 
der  the  gluteus  externus  to  be  inferted  into  the  great  trochanter. 
ikl  uuw  vj  x  y  z,  344577889  11,  biceps  cruris3  u  u  to  to, 
mark  the  fuperior  or  anterior  head  where  it  arifes  by  flefliy 
fibres  from  the  fafeia  lata ;  its  principal  origin  is  from  the  li¬ 
gaments  which  run  from  the  fpinal  to  the  tranfverfe  procefies  of 
the  os  facrum,  and  from  thence  to  the  tubercle  of  the  ilchium  3 
■t v  5_y  z,  mark  the  inferior  or  pofterior  head,  where  it  arifes  by 
carnous  fibres  from  the  fafeia  lata  5  its  principal  origin  is  from 
the  tubercle  of  the  ilchium  beginning  at  the  extremity  of  that 
tubercle  from  the  inferior  angle,  and  continuing  its  origin  by  a 
flat  ftrong  tendon  about  fix  minutes  along  the  inferior  edge  of 
that  bone  ;  this  tendon  is  continued  down  from  the  tubercle  to¬ 
wards  5  betwixtjy  and  z,  from  which,  a  little  abovejq  the  fiefhy 
fibresj  5  7  h  begin  to  arife  3  but  the  fiefhy  part  x  z  7,  begins 
its  origin  from  the  tubercle,  and  continues  it  down  the  faid  ten¬ 
don  5  wwl 4,  the  fiefhy  part  of  the  anterior  head  where  it 
does  not  arife  from  the  fafeia  lata,  it  is  inferted  into  the  patella 
and  fuperior  and  anterior  part  of  the  tibia  j  betwixt  p  and  w 
are  marked  tendinous  fibres  which  bind  the  anterior  part  of  this 
mufele  to  the  external  gluteus ;  and  a  little  below  that  it  is  in¬ 
ferted  into  the  thigh  bone  by  a  flat  tendon,  and  by  this  infertion 
the  anterior  part  of  this  mufele  is  kept  from  ftarting  too  much 
forwards,  the  fibres  of  this  tendon  or  ligament  running  in  al- 
moft  a  tranfverfe  direction  5  the  part /a  4  Iw,  lies  under  a  fafeia 
fent  from  the  anterior  part  of  the  pofterior  head,  to  the  tendon 
of  the  mufculus  fafeia  lata,  which  is  cut  off  at  <iv f ,  and  on  which 
the  direction  of  its  fibres  is  marked  3  x  z  $y  w  lq  7,  the  fiefhy 
part  of  the  pofterior  head  where  it  does  not  arife  from  the 
fafeia  lata  3  /i  8  8  9  4  7  7,  the  tendon  of  the  pofterior  head  which 
joins  the  tendon  of  the  anterior  head  near  the  patella,  and  is 
likewife  inferted  at  i  8  8  into  the  anterior  part  of  the  tibia  all 
the  way  down  to  the  ligament  common  to  the  extenfor  longus 
digitorum  pedis,  and  tibialis  anticus,  and  into  part  of  the  upper 
edge  of  that  ligament  and  forms  the  tendon  11  with  the  fafeia 
lata  (which  is  cut  off  at  3  9)  and  is  inferted  into  the  os  calcis  5 
7  7  3  1S  ftrongeft  part  of  the  pofterior  tendon  which  is  in¬ 
ferted  into  the  os  calcis.  15,  the  tendon  of  the  plantaris.  16 


17  17  iS  T9,  femi-tendinofus  ;  j 6,  its  origin  frorx  the  liga¬ 
ment  which  runs  betwixt  the  fpines  of  the  facrum  and  the  if- 
chium,  from  the  ligament  betwixt  the  fpinal  and  tranfverfe  pro¬ 
ceffes  of  the  os  coccygis ;  16  17  17,  marks  the  part  which 
receives  flefliy  fibres  from  the  fafeia  lata  ;  18,  the  flefliy  part 
which  does  not  adhere  to  the  fafeia  lata  3  19,  the  tendinous  pro¬ 
duction  which  wraps  over  the  gemellus  to  join  in  with  the  fafeia 
lata  and  tendon  of  the  biceps  cruris  3  the  lines  16  17,  betwixt 
this  mufele  and  the  biceps  mark  the  fafeia  lata  where  it  runs  in 
betwixt  thefe  mufcles  3  the  pofterior  of  the  two  lines  marks  the 
cutting  oft'  of  the  part  of  the  fafeia  which  runs  over  the  femi- 
fiendinolusto  the  large  addu&or  of  the  thigh  :  its  principal  in¬ 
fertion  is  by  a  flat  tendon  into  the  fuperior  and  anterior  part  of 
the  tibia  internally,  it  is  alfo  attached  to  the  plantaris  near  the 
bottom  of  its  fiefhy  part  by  a  flat  tendon  or  expanfion.  22, 
(hows  the  large  addudlor  of  the  thigh.  24  25  2  $  26  27  30  31 
3  2  33  34,  ligaments  which  bind  down  the  tendons,  &c.  on  the 
tarfus,  the  inferior  and  anterior  part  of  the  leg  or  tibia,  and  the 
fuperior  part  of  the  metatarfus  laterally  and  anteriorly  3  24.25 
25,  a  ftrong  ligament  common  to  the  tendon  of  the  extenfor. 
longus  digitorum  pedis  and  tibialis  anticus  3  at  24,  it  falls  off 
to  be  very  thin,  but  continues  to  receive  fome  origin  of  ten¬ 
dinous  fibres  from  the  tibia  for  forne  way  upwards,  which  run 
internally  till  they  are  loft  in  the  tendinous  expanfion  of  the 
biceps  mufele,  &c.  which  is  inferted  into  the  upper  internal' 
edge  of  this  ligament  pretty  ftrongly,  but  falls  away  to  little  or 
nothing  in  its  way  towards  the  external  lateral  part  of  this  li¬ 
gament  3  from  24  downwards  this  ligament  ftrengthens  as  it 
defeends  towards  25  2  5,  where  it  is  thick  and  ftrong  :  its  origin 
on  the  external  lateral  part  of  the  tibia  is  marked  25  33  :  there 
is  another  ftrong  ligament  marked  26,  proper  to  the  tendon  of 
the  extenfor  longus  digitorum  pedis,  which  fhews  itfelf  under 
the  common  membranous  ligament  27,  which  covers  it,  and 
the  articular  ligament  as  well  as  blood-veflels,  &c.  upon  the  tar¬ 
fus,  and  is  attached  to  the  ligament  24  25  2  5  ;  at  25  25  3  at 
30,  are  marked  the  direCtioxs  of  tendinous  fibres,  in  this  li¬ 
gament,  which  arife  from  the  bones  of  the  tarfus  and  defeend 
obliquely  inwards  and  downwards  ;  3  1  marks  fibres  arifing  from 
the  fplint  bone,  or  a  bone  of  the  metatarfus,  and  running 
tranfverfely  over  the  anterior  part  of  the  metatarfus,  joins  in 
with  the  part  30  ;  it  is  inferted  into  the  fuperior  and  anterior 
part  of  the  metatarfal  bone  3  34  marks  fome  little  appearance, 
by  protuberation,  of  a  ligament  common  to  the  tendon  37,  and 
the  blood-velfels  marked  143  32  marks  a  ligament  proper  to 
the  faid  tendon  37,  *ts  origin  and  infertion  being  both  from  the 
tibia.  35,  a  ligament  which  binds  down  the  tendons  of  the 
flexors.  3636,  extenfor  longus  digitorum  pedis.  37  37,  pe- 
roneus  anticus.  38,  flexor  digitorum  pedis.  39,  a  branch  of 
the  arteria  tibialis  anterior.  40,  plantaris.  41,  flexor  digi  * 
torum  pedis.  42  46,  vena  plantaris  externa.  43,  nervus  plan¬ 
taris  externus.  44,  the  interofleus,  &c.  45,  a  ligament  fent 

from  the  interofleus,  &c.  by  which  the  tendon  of  the  extenfor; 
longus  digitorum  pedis  36,  is  bound  down,  otherwife  it  would 
ftart  fr^m  the  bone  when  the  fetlock  joint  gives  much  way.  47 
48,  the  horny  part  of  the  hoof  3  47,  the  fuperior  part ;  48,  the 
foie,  or  inferior  part  going  under  the  coffin  bone.  49,  a  fijbftanca 
refembling  the  villous  furface  of  a  mufhroom -arifing  from  the 
coffin  bone,  received. by  the  like  arifing  from  the  hoof,  which  , 
it  mutually  receives. 

*  In  the  internal  fide  of  the  left  lower  Limb. 

a,  The  tendon  of  the  retftus  cruris,  b,  vaflus  internus.  c  d, 
fartorius.  ee  f  gracilis,  gbk.l,  femi-tendinolus ;  g  the 
flefhv  part  5  k  1  the  tendon  which  is  inferted  into  the  tibia  at  k-f 
at  l  it  fends  off  a  tendon  to  the  gemellus,  to  which,  at  0,  the, 
fhfeise  are  attached,  m  m  m,  gemellus  5  m  a  flefliy  part ;  un¬ 
der  n  lies  the  tendon  over  which  the  tendon  of  the  plantaris. 
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Is  twifte;]".  n,  a  tendon  formed  by  that  going  off'  from  the  fe- 
mi-tendinofus  at  /,  and  by  another  tendinous  fafcia.  o p  q  r  s, 
the  fal'cise  which  are  inferted  into  the  os  calcis  gemellus  and 
plantaris;  o  the  place  where  the  falcia  lata  is  cut  off';  p  the 
part  going  to  be  inferted  into  the  os  calcis  on  the  external  fide; 
the  part  q  joins  with  the  part  r  to  be  inferted  into  the  os  calcis 
at  s.  t  it  u  zu  x  ,  the  tendon  of  the  plantaris  coming  from  un¬ 
der  the  fafeias  and  twilling  over  the  gemellus  at  t-,  a  part 
which  it  lends  oft'  to  the  os  calcis,  which  makes  a  fort  of  liga¬ 
ment  to  bind  in  the  tendon  of  the  flexor  digilorum  pedis;  it  is 
fpread  a  little  upon  the  ligament  899,  and  inferted  into  it 
near  its  origin  from  the  os  calcis  about  8.  y ,  the  tendon  of  the 
flexor  digitorum  pedis  lying  under  the  thin  ligament  marked 
3  5  on  the  right  leg  in  this  table;  the  bounds  of  it  are  here 
marked  though  it  falls  off  gradually  into  nothing  more  than  a 
common  membrane,  and  is  infenfibly  loll  as  it  defeends  from 
about_y;  the  lowetl  part  of  its  infertion  into  the  fplint  bone  is 
about  y,  but  is  here  hid  by  the  blood  veiled,  z  1,  the  tibialis  ' 
anticus  appearing  under  the  fafcia.  233,  the  ligament  mark¬ 
ed  24  25  25  33  36,  in  this  table  of  the  right  leg;  3  3,  its  in- 
lertion  into  the  tibia.  4,  the  ligament  marked  30  ori  the  right 
lower  limb  in  this  table.  5,  a  ligament  which  covers  the  ten¬ 
don  of  the  tibialis  pofticus  ariling  from  the  pofterior  and  infe¬ 
rior  part,  or  internal  inferior  angle,  and  inferting  itfelf  into  the 
articular  ligament  99.  6  6  7,  a  ligament  ariling  at  7  from 

the  aftragalus,  and  inferted  at  6  6,  into  a  cartilage  lying  under 
the  tendon  of  the  flexor  digitorum  pedis,  which,  affilted  by  an¬ 
other  ligament  on  the  other  fide  the  limb,  confines  it  in  its 
place.  Thefe  ligaments  feem  to  be  a  part  of  the  fafcia  which 
covers  the  mufcles  on  the  external  fide  of  the  limb,  which  (paff- 
ing  under  the  tendon  of  the  flexor  digitorum  pedis)  forms  a 
cartilaginous  fubftance  as  it  paffes  and  is  a  fmooth  proper  bed 
for  that  tendon  to  Aide  upon.  8  9  9,  a  ftrong  ligament  wrhich 
binds  the  os  calcis  to  the  aftragalus,  os  naviculare,  offa  cunei- 
formia,  and  fplint-bone,  arifing  from  a  protuberance  about  8, 
and  inferted  into  the  other  bones  of  the  tarfus  and  metatarfus 
about  99.  99,  The  articular  ligament  which  binds  the  tibia 

to  the  bones  of  the  tarfus.  10  11,  a  ligament,  running  over 
the  tendon  of  the  plantaris,  inferted  into  the  ligament  899, 
and  fplint-bone.  It  is  marked  33  on  the  right  leg  in  this 
table.  12  12  12,  a  fort  of  ligamentous  fafcia  betwixt  which 
and  the  burfal  ligament  the  mucilaginous  glands  are  contained. 

13  the  ligament  proper  to  the  tendon  of  the  extenfor  longus  di¬ 
gitorum  pedis,  marked  26  in  the  right  limb  in  this  table. 

14  15  1 6  17,  the  tendon  of  the  extenfor  digitorum,  at  14  going 
to  be  inferted  into  the  lail  bone  of  the  toe,  or  coffin  bone:  it 
receives  the  ligament  19  at  the  part  16,  and  the  ligament  20 
at  the  part  17;  and,  in  its  paffage  down  the  toe,  it  adheres  to 
the  burfal  ligaments  under  21  and  20.  It  is  marked  -5  in  table 
the  firft.  18,  interoffeus,  kc.  19,  the  ligament  marked  d  in 
table  the  firft.  It  arifes  from  the  interoffeus,  kc.  and  is  infert¬ 
ed  into  the  tendon  of  the  extenfor  longus  digitorum  pedis,  and 
binds  it  down.  20,  a  ligament  which  arifes  from  the  internal- 
lateral  and  inferior  part  of  the  firft  bone  of  the  toe,  and  is  in¬ 
ferted  into  the  tendon  of  the  flexor  digitorum  pedis,  and  binds 
it  to  this  fide,  as  46  on  the  right  lower  limb,  doth  the  fame 
tendon  to  the  other  fide.  21,  vena  fapphena.  22,  nervus 
fciaticus  internus.  23,  nervus  plantaris  internus.  24,  vena 
plantaris  interna.  25  2 6,  the  horny  part  of  the  hoof;  25,  the 
fuperior  part ;  26,  the  foie  or  inferior  part  going  under  the 
coffin  bone.  27,  a  fubftance  refembling  the  villous  furface  of 
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a  muftiroom  arifing  from  the  coffin  bone,  received  by  the  like 
arifing  from  the  hoof,  which  it  mutually  receives. 

In  the  left  upper  Limb. 

c,  Part  of  the  biceps  which  fends  an  expanfion  over  the  bend¬ 
ing  mufcles  lying  upon  the  cubit,  def  the  expanfion  mark¬ 
ed  mnoopVqrsst,  on  the  left  upper  limb  in  this  table. 
g  g,  the  fafcia  marked  aKbcdeegb  on  the  left  upper  limb 
in  this  table,  b,  the  tendon  of  the  muffle  which  is  analogous  - 
to  the  extending  mufcles  of  the  thumb,  marked  g  on  the  right 
upper  limb  in  this  table,  iikl >n,  the  ligament  marked  16 

h  byy  u,  on  the  left  upper  limb  in  this  table  :  the  articular  li¬ 

gament  appears  under  this  :  from  k  to  7  this  ligament  commu¬ 
nicates  with  the  fafcia  def.  no,  a  ligament  arifing  at  n,  and 
inferted,  about  0,  like  the  ligament  marked  1  2  on  the  right 
upper  limb  in  this  table,  p,  the  ligament  rnaked  3  on  the 

right  upper  limb  in  this  table.  It  is  a  continuation  of  the 

ligaments  marked  ho  on  the  right,  and  1  2  on  the  left  upper 
limb  in  this  table;  it  is  here  fomething  thinner  than  the  liga¬ 
ments  n  0  and  1  2,  but  as  it  defeends  down  the  limb  is  foon  in- 
fenfibly  loft  in  a  membrane,  q,  the  tendon  of  the  profundus, 
r,  the  tendon  of  the  fublimis.  s,  a  vein  arifing  from  under  the 
hoof,  called  vena  plantaris  interna,  t,  nervus  plantaris  in¬ 
ternus.  zu  x,  the  tendon  of  the  extenfor  digitorum  communis; 
zu,  the  part  which  is  fent  oft'  from  the  principal  tendon  to  be 
inferted  into  the  fuperior  and  internal  part  of  the  great  pattern ; 
x,  the  principal  tendon  inferted  into  the  coffin  bone,  but  in  its 
way  is  attached  to  the  coronary  bone  on  its  anterior  and  fupe¬ 
rior  part,  y,  a  ligament  which  arifes  from  the  interoffeus,  &c. 
and  is  inferted  into  the  tendon  of  the  extenfor  digitorum  com¬ 
munis,  which  it  binds  down,  z,  the  interoffeus,  &c.  1  2,  the 

horny  part  of  the  hoof;  1,  the  fuperior  part ;  2,  the  foie  or  in¬ 
ferior  part  going  under  the  coffin  bone.  3,  a  fubftance  refem¬ 
bling  the  villous  furface  of  a  muftiroom  arifing  from  the  hoof, 
received  by  the  like  arifing  from  the  coffin  bone,  which  it  mu-  . 
tually  receives. 

Sect.  III.  Of  the  Cavities  of  tie  Chest  and  Belly.  . 

The  bodies  of  moll  animals  are  furniflied  with  three,  princi-  - 
pal  cavities,  for  the  prefervation  of  the  organs  immediately 
effential  to  their  exiltence. — Thefe  are  the  Head,  Chest,  and 
Belly.  Having  in  the  annexed  engravings  given  a  view  of 
the  parts  contained  in  the  two  laft  of  thefe  .cavities;  we  fhall 
proceed  to  fpeak  generally  of  their  contents. 

The  thorax,  or  cheft,  is  formed  fuperiorly,  by.  the  dorfal  ver- 
tebrae ;  inferiorly,  by  the  fternum  or  bread  bone,  and  enfiform 
cartilage;  laterally,  by  the  ribs;  and  pofteriorly,  it  is  bounded 
by  the  diaphragm  or  midriff.  In  figure  it  is,  rather  conical 
with  its  bale  or  largeft  part  towards,  the  abdomen,  and.  its  apex 
oppofed  to  the  neck.  It  is  proportionably  much  fmaller  than 
the  human,  and  differing  confiderably  in  form,  being  very  much 
contracted  at  its  lower  (a)  part  near  the  fternum. 

This  cavity  is  not  at  all  times  of  equal  magnitude;  being  al¬ 
ternately  larger  and  fmaller..  This  dilatation  and  contraction, 
is  for  the  receptionand  expulfton  of  air;  and  is  performed  by 
means  of  mufcles  . placed  between  the  ribs,  named  intercoftal; 
which  draw  the  ribs  forward,  and,  dilate  the  cheft  from  fide  to  , 
fide.  The  diaphragm  a  ill  Its  likewil'e  by  prefling  the  contents 
of  the  belly  backwards,  thereby  enlarging  the  cavity.  The  cef- 
fation  of  thefe  actions,  produces  the  return  of  the  cavity  to  its 
original  fize,  The  reception  of  air  into  the  cavity  during  its 


(a)  It  mull  be  remembered,  that  whenever  we  fpeak  of  parts  as  anterior,  pofterior,  &c.  &cc.  we  fpeak  of  them  as  relative  to 
their  real  fituation  in  the  horfe,  in  his,  natural  pofture.  The  difference  in  the  pofition  of  the  human  and  brute,  as  well  as  of  tha 
animal  when  proftrate  for  the  purpofes  of  diffeCtion,  mull  be  always  kept  in  mind ;  particularly  by  thofe  who  are  in  the  habits, 
of  reading  hiunan  anatomy,  3 
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enlargement,  is  termed  infpiratien ;  and  its  expulfion  on  its 
contraction  exfpiratmi ;  which  actions  form  the  function  we 
underhand  by  refpiration,  which  will  be  found  more  fully  confi- 
dered  under  the  article  Anatomy,  p.  192. 

Sect.  IV.  Of  the  Contents  of  the  Chest. 

The  abeft  being  opened  by  railing  the  fternum  :  there  ap¬ 
pears  a  fmooth  polifhed  membrane,  the  pleura,  attached  to 
its  upper  iurface.  This  membrane  is  there  double,  but  unites 
about  an  inch  above  the  fternum  :  and  the  fpace  between  the 
double  reflection  is  filled  by  cellular  fubftance  (b)  pofteriorly, 
and  by  the  thymus  gland  anteriorly. 

This  fpace  is  called  the  inferior  mediaftinum  :  the  two  lami¬ 
na  then  feparating,  pafs  over  the  pericardium,  and  over  the 
veflels,  to  be  reflected  on  the  lungs.  After  having  palled  over 
the  lungs;  one  portion  goes  over  the  fpine  on  one  fide,  the 
other  portion  over  the  fpine  of  the  other  fide ;  leaving  in  this 
divifion  a  tubular  opening,  filled  by  the  aorta,  cava,  vena  azy¬ 
gos,  thoracic  duCt,  and  oefophagus.  This  forms  the  luperior 
mediaftinum.  There  are  therefore  two  reflections  of  the  pleura 
on  each  fide;  one  clofe  under  the  ribs,  the  other  in  contaCt  with 
the  lungs.  A  bag  is  formed  by  this  reflection  ;  but  the  lung  is 
not  contained  within  it,  as  is  ufually  defcribcd,  but  a  fmall  quan¬ 
tity  of  water,  the  liquor  pleurae. 

If  this  bag  be  cut  into,  the  lung  on  that  fide  is  rendered  for  a 
time  ufelefs,  by  the  air  being  admitted  and  preventing  its  ex- 
panfion ;  but  the  diftinCt  reparation,  formed  by  the  reflections 
of  the  pleura,  prel'erves  the  functions  and  powers  of  the  other 
lung  entire  :  without  which  wife  provifion,  accidents  and  dif- 
eafes  of  thefe  parts  would  be  more  injurious,  and  more  fre¬ 
quently  fatal.  The  pleura  has  few  arteries  and  veins ;  nor  has 
it  but  little  fenfibility  if  any,  when  uninflamed  :  but  under  in¬ 
flammation,  as  is  feen  in  pleurify,  peripneumony,  &c.  it  has  a 
great  degree  of  it. 

The  mediaftinum,  is  Amply  the  junCtion  of  the  two  lamina 
of  the  pleura,  dividing  by  diftinCt  partitions  the  cavity  of  the 
cheft. 

At  the  anterior  and  inferior  divifion  of  the  pleura,  isfituated 
the  thymus  gland  (c)  ;  being  under  the  aorta  and  vena  cava, 
near  to  their  firft  divifions.  It  appears  compofed  of  two  lobes 
of  confiderable  magnitude,  and  faintly  red  in  the  colt;  but 
much  darker,  and  lels  in  fize  in  the  grown  horfe  ;  and  fcarcely 
difcernible  in  old  age.  It  was  thought  to  be  largeft  in  fize  fome 
months  after  foaling  ;  but  it  is  now  proved  to  exift  larger  in  the 
foetal  colt  previous  to  birth,  than  at  any  period  afterwards  (d). 
From  this,  though  its  ufe  (e)  is  not  fully  underltood,  it  appears 
more  eflential  to  the  exiftence  of  the  animal  previous  to  birth, 
than  afterwards.  It  is  fupplied  with  veflels  called  arteriae  and 
venae  thymicae,  and  with  nerves  from  a  neighbouring  plexus  (f). 


The  lungs,  when  inflated,  are  faid  to  refemble  the  figure  of 
the  cloven  foot  of  the  ox.  They  are  fpongy  in  their  texture, 
being  every  where  full  of  little  cavities,  which  are  the  minute 
ramifications,  or  diftribution  of  veflels  termed  bronchial,  arifing 
from  one  common  trunk  called  the  trachea  or  windpipe.  By 
means  of  thefe  veflels,  air  is  received  throughout  the  fubftance 
of  the  lungs ;  depofiting  its  vital  part,  it  is  returned  from 
thence,  and  frelli  air  admitted.  The  lungs  move  freely  within 
the  cheft,  or  rather  readily  obey  its  motions.  In  this  they  are 
affifted  by  their  being  divided  into  lobes,  or  feparate  portions ; 
and  further,  by  the  fluid  contained.  In  both  the  living  and 
dead  ftate,  they  leave  no  fpace  between  their  furfaccs  and  that 
of  the  inner  part  of  the  cheft ;  but  are  always  diftended  by  the 
air  to  the  capacity  of  the  cavity.  Their  functions,  and  parti¬ 
cular  firudture,  are  more  fully  explained  under  Anatomy, 
p.  192. 

Between  the  lungs  is  placed  the  heart,  fupported  in  its  fitua- 
tion  by  various  attachments.  ’  It  is  covered  by  a  membrane 
called  pericardium. 

The  pericardium  firft  loofely  invefts  the  heart,  then  pafles 
clofe  over  its  l'urface,  giving  it  a  fecond  covering.  Between 
the  one  reflection  and  the  other  is  contained  a  quantity  of 
water,  called  liquor  pericardii.  The  pericardium  where  it 
loofely  invefts  the  heait,  is  more  denle  than  the  pleura.  It  has 
few  arteries  or  veins,  and  apparently  little  fenfibility.  Its  in¬ 
ternal  furface  is  that  which  pours  out  the  liquor  pericardii. 

The  heart  is  of  an  elliptical  form:  its  anterior  and  fuperior 
part  is  called  its  balls;  its  pofterior  and  inferior  part  its  apex. 
The  balls  is  confined  by  veflels ;  the  apex  is  loole,  and  ftrikes 
again!!  the  intercollal  mufcles,  giving  the  pulle  from  the  heart. 
It  has  four  cavities  within  it  :  two  placed  in  the  right  fide,  and 
two  in  the  left.  The  firft  are  for  the  circulation  through  the 
lungs;  the  fecond  for  that  through  the  other  parts  of  the  body. 
The  cavities  on  the  right  are  divided  from  thofe  on  the  left,  by 
a  feptum  or  partition.  Fora  more  particular  defeription  of  this 
organ,  with  its  functions,  fee  Anatomy,  p.  193. 

Fig.  1.  in  plate  21.  reprefents  fuch  of  the  abdominal  vifeera, 
or  contents  of  the  belly,  as  appear  immediately  on  the  integu¬ 
ments  being  removed  ;  and  fuch  of  the  thoracic  vifeera,  or  con¬ 
tents  of  the  cheft,  as  become  evident  on  railing  the  fternum. 
a  a  a  a  a,  the  Ikin.  h  b  h  h,  the  integuments  thrown  back, 
confifting  of  mufcles,  tendons,  and  peritoneum,  c  c  c  c,  the 
moft  extenfive  of  the  large  inteftines,  called  the  colon,  d  d  d, 
the  ligamentous  bands  of  the  colon,  drawing  it  into  folds,  e,  one 
of  the  fmall  inteftines.  f  f,  the  diaphragm,  a  large  mulcle, 
dividing  the  cheft  fiom  the  abdomen,  g  g  g,  the  lungs,  b,  the 
heart,  i  i  i,  the  pericardium,  a  bag  furrounding  the  heart,  con¬ 
taining  a  quantity  of  fluid  ;  it  is  here  opened  to  fhew  the  heart. 
k  k,  the  ribs.  //,  the  fternum.  m,  the  enfiform  cartilage. 


(b)  By* cellular  fubftance,  is  meant,  an  univerfal  conne&ing  membrane,  fpread  over  moft  parts  of  the  body  ;  compofed  of  cells 
filled  with  an  oily  fluid  called  fat.  This  membrane  differs  in  thicknefs,  according  to  the  number  of  its  lamina  and  its  fituation. 
In  fome  places  it  ferves  as  a  covering  to  parts  ;  in  others  as  a  connecting  medium.  The  cells  of  this  membrane  diftended  give 
that  puffed,  appearance  to  veal  and  other  meats,  when  blown  up  by  the  butchers. 

(c)  So  called  from  Dionis  an  ancient  anatomift,  who  thought  it  refembled  a  leaf  of  thyme.  By  fome  of  the  French  anatomifts 
it  is  termed  fagoue  or  fweetbread  ;  by  which  lalt  name  it  is  known  to  our  butchers,  and  many  of  our  farriers. 

(d)  Vide  Elemens  d’Hippiatrique. 

(c)  Morgagni  has  remarked  a  milky  fluid  within  its  fubftance,  which  Monf.  Bourgelat  has  likewife  obferved  to  exift  in  colts  ; 
and  moreover,  that  this  has  fometimes  been  red.  Bellingerus  fancied  he  had  difeovered  a  duCI  running  from  it  to  the  jaw.  Ver- 
celloni  likewife  thought  he  had  difeovered  a  fimilar  one  ;  with  this  difference,  that  his  united  with  the  trachea.  A  celebrated 
anatomift,  of  the  name  of  Pozzius,  was  of  opinion  that  the  ufe  of  the  thymus,  was  to  fill  up  the  fpace  occupied  after  birth,  by 
the  increafe  of  the  lungs  and  their  inflation  ;  and  this  opinion  was  received  by  Senec  and  Lieutaud,  as  well  as  by  fome 
later  anatomifts. 

(f)  La  Foflfe  informs  us  that  this  gland  in  colts,  fometimes  becomes  difeafed  and  fuppurates,  oceafioning  their  death :  fhpiffd 
they  recover,  an  indolent  fteatomous  tumour  remains  during  life.  Vide  DiCt.  d’Hippiatrique. 
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Sect.  V.  Of  the  Cavity  of  tie  Belly, 

The  abdomen,  or  cavity  of  the  belly,  is  much  the  larged  of 
the  three,  forming,  when  its  contents  are  removed,  an  extenfive 
oval  vault ;  bounded  anteriorly  by  the  diaphragm,  poderiorly 
by  the  bones  of  the  pelvis,  fuperiorly  by  the  vertebrae,  laterally 
by  the  ribs,  and  inferiorly  by  the  abdominal  mufcles ;  fo  that 
the  fuperior  and  anterior  part  is  generally  called  the  back,  and 
poderiorly  the  loins  ;  the  lateral  parts  the  fides,  more  poderiorly 
the  flanks ;  and  the  inferior  portion,  throughout  its  whole  length, 
the  belly.  But  thefe  divifions  being  more  properly  exterior,  and 
withal  too  indeterminate;  it  was  necell'ary  to  make  others,  that 
the  fituation  of  the  vifeera,  or  the  peculiar  part  of  the  abdomen 
affeCted  under  difeafe,  might  be  eafily  deferibed  :  and  thefe  di¬ 
vifions  are  now  generally  received  and  made  ufe  of. 

The  abdomen  is  divided  into  four  regions.  The  epigadric, 
umbilical,  and  hypogadric  inferiorly ;  and  the  lumbar  fupe¬ 
riorly.  Jn  the  human,  thefe  again  admit  of  fubdivifions  ;  but 
thofe  we  have  already  mentioned,  are  fudicient  to  anfwer  every 
ufeful  purpofe  in  the  horfe  (a). 

The  epigadric  region  begins  at  the  enfiform  cartilage  or  end 
of  the  bread-bone,  and  extends  to  within  about  fix  inches  of 
the  umbilicus  or  navel :  within  its  limits  are  fituated  the  liver, 
the  domach,  the  pancreas,  parts  of  the  colon,  of  the  fpleen,  of 
the  duodenum,  of  the  aorta,  and  vena  cava. 

The  umbilical  region  begins  where  the  epigadric  ends,  at 
about  fix  inches  before  the  navel,  to  the  fame  didance  behind  it ; 
fo  that  its  extent  is  about  twelve  inches.  It  contains  great  part 
of  the  l'mall  inteftines,  the  caecum,  parts  of  the  colon,  of  the 
aorta,  and  vena  cava,  with  a  portion  of  the  mefentery,  and 
omentum. 

From  the  extent  of  the  umbilical  region,  that  is  fix  inches 
behind  the  navel,  to  the  bottom  of  the  pelvis,  and  whole  pofie- 
riorpartof  the  belly,  is  the  hypogadric  region  ;  containing  the 
reCtum,  bladder,  part  of  the  colon,  the  iliac  vedels,  and  parts  of 
generation. 

The  lumbar  region  is  that  which  is  fituated  as  it  were  upon 
thefe ;  and  is  formed  from  the  hollows  left  on  each  fide  of  the 
lpine,  from  the  beginning  of  the  abdomen  nearly  to  the  end.  It 
includes  the  kidneys  and  their  appendages,  the  emulgent  vefiels, 
part  of  the  ureters,  and  greater  part  of  the  fpleen. 

Sect.  VI,  Of  the  Contents  of  the  Cavity  of  the  Belly. 

t  The  whole  of  the  abdominal  cavity  is  lined  by  a  membrane, 
which  is  termed  peritoneum  ;  it  not  only  lines  the  cavity,  but 
inveds  the  whole  of  its  contents,  by  being  reflected  over  them. 
It  pollefles  but  few  vefiels  or  nerves ;  when  wounded  therefore  it 
bleeds  but  little,  nor  does  it  adord  much  pain,  except  under  in¬ 
flammation,  when  it  becomes  very  fenfible.  It  fecretes  a  fluid 
of  a  ferous  nature,  for  the  lubrication  of  the  vifeera,  and  for  the 
prevention  of  adhjefions  :  this  may  become  fo  much  increafed  in 
quantity  as  to  caufe  dropfy.  By  its  attachments  it  preferves  the 
parts  it  inveds,  in  their  piroper  and  true  fituation ;  which 
fieems  to  be  its  principal  ufe. 

The  vifeera  of  the  belly  are  divided  ufually  into  three  clafles. 

I.  Thole  defiined  to  convert  the  food  into  nutriment  by  forming 
the  chyle.  2.  The  parts  concerned  in  the  formation  of  urine-. 

3.  The  organs  contributing  to  the  formation  and  growth  of  the 

colt. 

The  fird  clafs  is  by  far  the  moft  extenfive  and  numerous. 
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comprehending  the  domach,  intefiines,  liver,  pancreas,  fpleen, 
thoracic  duCt,  omentum,  and  mefentery.  The  fecond  clafs  takes 
in  the  kidneys,  renal  glands  (b),t he  ureters,  urinary  bladder,  and 
urethra.  The  third  clafs  comprifes,  in  the  male,  the  vafa  defe- 
rentia,  the  veficulae  feminales,  tedicles,  and  penis  (c).  In  the 
female,  the  ovaria,  uterus,  and  vagina. 

The  principal  organ  concerned  in  digeflion,  or  the  converting 
the  food  into  nutriment,  is  the  domach.  This  is  a  bag  whofe  in¬ 
ternal  furface  in  the  horfe  is  partly  membranous,  and  partly 
cuticular;  in  form  refembling  a  bagpipe,  but  not  fo  much  in 
the  horfe  as  in  the  human.  It  is  fituated  behind  the  diaphragm, 
acrofs  the  left  fide  of  the  abdomen,  within  the  epigadric  region  ,• 
its  right  portion  covered  by  the  liver,  its  left  by  the  fpleen,  and 
its  whole  inferior  furface  reds  on  the  fmail  intefiines.  The  do¬ 
mach  has  two  curvatures ;  a  greater  and  a  lefl'er  :  it  has  like- 
wife  two  openings,  a  recipient,  called  cardiac,  on  its  left,  and' 
an  expellent,  named  pyloric,  on  its  right  portion  near  the' 
fpine. 

To  the  recipient  orifice  is  attached  the  oefophagus  ;  a  mem¬ 
branous  and  mufcular  canal,  conducting  the  food  from  the 
mouth,  through  the  throat  and  thorax,  into  the  domach  ;  where 
it  undergoes  the  neceflitry  changes  for  forming  it  into  chyle, - 
that  milky  fluid  which  is  taken  up  by  the  laCteal  vedels-  for  the 
nourilliment  of  the  body.  See  Anatomy,  p>.  200. 

The  intefiines  are  a  long  membranous  tr-aCt  or  canal,  begin¬ 
ning  at  the  expellent  orifice  of  the  domach,  and  receiving  itsdi- 
geded  contents.  They  form  many  circumvolutions  round  the 
abdomen,  and  at  length  end  at  the  anus.  They  are  divided  in¬ 
to  fmail  and  large.  The  lm alt  intefiines  are  the  duodenum, 
jejunum,  and  ileum.  The  large  intefiines  are  the  caecum,  co¬ 
lon,  and  reCtum.  The  intefiines  are  bound  down-  to  the  fpine 
by  the  mefentery,  which  is  a  production  of  the  peritoneum,  but 
the  intefiines  have  yet  room  fudicient  for  performing,  the  mo¬ 
tion  termed  peridaltic. 

The  periltaltic  motion  is  a  gradual  contraction  of  the  intef¬ 
tines  from  before  backwards,  thereby  expelling  their  contents. 
This  force  alone  not  being  diffident  for  the  expulfion  of  the  fe¬ 
culent  matter;  nature  has  dill  farther  aflified  the  animal  with  a. 
fluid  that  ferves  as  a  ltimulus  to  the  intefiines..  This  is  gene¬ 
rated  within  the  liver. 

The  liver  is  a  large  gland  fituated  behind  the  diaphragm  ; 
the  greateft  part  in  the  right  fide  of  the  epigadric  region ;  di¬ 
vided  into  feveral  lobes.  It  feparates  from  the  blood  a  fluid 
called  bile. 

The  bile  of  the  horfe  is  not  contained  in  ar  refervoir  or  trail 

O 

bladder,  as  in  mod  other  animals  ;  but  is  confitantly  furnithed  to 
the  intefiines  by  means'of  a  duCt  entering  into  the  duodenum, 
called  the-gall  duCt.  , 

The  pancreas  is  along  glandular  body  attached  to  part  of  the 
duodenum  and  domach,  and  lying  acrofs  the  abdomen.  It 
fecretes  a  fluid  called  pancreatic  juice.  Its  duCt  enters  the  duo¬ 
denum  with  the  gall  duCt.  This  fluid  is-  fuppofed  to  alii  It  in 
diluting  the  contents  of  the  inteftines. 

The  fp fee n  is  a  foft  fpongy-  vifeus  of  a  blueilh  colour, 
which  is  found  to  dilfer  in  fize  in  diderent  fubjeCts.  It  is 
attached  to  the  domach  by  vedels  ;  it  extends  down  the  left  fide 
to  the  kidney  of  that  fide,  to  which  it  is  attached.  Its  excretory 
duCt  has  not  yet  been  difeovered,.  and  this  renders  its  ufe  doubt¬ 
ful  ;  it  is  however  thought  to  alfid  in  digeftion. 


fa)  La  Fofie  likewife  has  made  other  fubdivifions,  which  feem  to  have  led  him  into  error.  Vide  DiCt.  d'Hippiatrique. 

(h)  Though  the  ufe  of  the  renal  glands  is  not  perfectly  afeertained,  yet  their  fituation  and  other  circumftanees  warrant  us  fo 
clafs  them  with  the  urinary  organs. 

(c)  Though  the  penis  and  tedicles  are  not  within  the  cavity  of  the  abdomen,  yet  they  are  ufually  dufcribed  with  its 
eontents. 
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There  is  continually  feparating  from  the  blood  an  aqueous 
faline  fluid,  named  urine.  This  is  effected  by  means  of  the 
-kidneys,  which  are  two  glandular  bodies,  fituated  one  on  the 
right,  the  other  on  the  left  fide  of  the  lumbar  region.  They 
■differ  a  little  from  each  other  in  (liape.  The  right  approaches 
a  triangular  form;  but  the  left  refembles,  as  in  the  human,  the 
fhape  of  a  kidney  bean,  and  is  fituated  a  little  more  poiterioriy 
than  the  right. 

The  ureters  are  the  excretory  duifts  of  the  kidneys  ;  extend¬ 
ing  to  the  lateral  and  fuperior  parts  of  the  bladder,  into  which 
they  are  inferted. 

The  bladder  is  a  bag  or  refervoir  for  the  urine.  It  is  fituated 
in  the  cavity  of  the  pelvis  ( a )  ;  with  its  largell  extremity  to¬ 
wards  the  abdomen,  and  its  fmallelt  or  neck  towards  the  but¬ 
tocks.  When  the  bladder  is  diftended  to  a  certain  degree  it 
contrails,  and  the  urine  is  forced  out  through  the  urethra. 

Fig.  2.  in  plate  21.  reprefents  the  two  cavities  of  the  cheft 
and  belly  ;  with  fuch  of  their  contents  as  are  immediately  feen, 
when  the  parts  reprefented  in  the  former  plate  (the  heart, 
lungs,  and  inteftines)  are  removed.  A,  the  ilomach  nearly  in 
its  natural  fituation ;  upon  its  furface  are  feen  its  veffels. 
B  B  B,  the  lobes  of  the  liver.  C,  the  omentum  or  caul,  attached 
to  the  Ilomach  throughout  its  whole  length,  covering  the  pan¬ 
creas  entirely,  and  in  part  the  fpleen.  At  one  part  it  is  held 
back  by  a  pin,  forced  into  the  l'ubltance  of  the  fpleen,  to  fhew  the 
renal  gland.  D,  the  lpleen.  EE,  the  kidneys.  F,  part  of  the 
redlum.  G  G,  the  ovaria.'  H,  the  uterus  or  womb.  /,  the 
bladder  ditlended  with  urine.  K  K,  the  diaphragm ;  or  mid¬ 
riff,  a  large  muffle  dividing  the  cheft  and  belly,  a  a  a,  the 
aorta  defcendens,  feen  in  both  cavities,  b,  vena  cava  deffen- 
dens ;  it  is  not  feen  plainly  in  this  view  in  the  cheft,  therefore 
is  not  diftinguilhed.  c  c,  the  emulgent  veins,  emptying  their 
blood  into  the  vena  cava.,  d  d,  the  emulgent  arteries,  arifing 
from  the  aorta,  e  e,  the  fpermatic  arteries  and  veins,  united 


by  a  cellular  fubftance  focn  after  their  origin,  dlftributed  to  the 
ovaria.  f  f,  the  ureters,  arifing  from  the  kidneys,  and  inferted 
into  the  tides  of  the  bladder  rather  fuperiorly.  g  g,  the  iliac- 
veffels,  being  the  bifurcations  of  the  aorta  and  vena  cava, 
b  b,  the  cavity  of  the  pelvis,  7,  part  of  the  duodenum  or  firft 
inteftine,  with  which  the  expellent  orifice  of  the  ftomach  is 
united,  k,  the  gall  duft,  feen  arifing  from  the  liver,  and  in¬ 
ferring  itfelf  obliquely  into  the  duodenum.  /,  ligamentum  fuf- 
penforium,  one  of  the  ligaments  attaching  the  liver  to  the  dia¬ 
phragm.  m  m,  capfulse  renales  or  renal  glands,  defcribed  in 
old  anatomical  books  as  deputy  kidneys  ;  receiving  veffels  front 
the  emulgent  artery  and  vein.  71  n,  the  cefophagus,  or  canal 
for  the  pafiage  of  the  food  into  the  ftomach.  0,  the  afcending 
aorta,  p,  the  afcending  vena  cava,  q,  the  divifion  of  thefe 
veffels  into  branches,  the  principal  of  which  are,  r  r,  the  fub  - 
coital  arteries  cut  off,  furnilhing  with  blood  the  fore  legs, 
s  s,  fubcoftal  veins  cut  off,  returning  the  blood  from  the  fore 
legs,  ttttt,  jugular  veins,  returning  the  blood  from  the  head. 
u  u  u  u,  carotid  arteries,  carrying  blood  to  the  head.  <u,  a 
pipe,  fupporting  thefe  laft  veffels  to  render  them  more  diftinfit. 
<it>  w,  the  trachea  or  windpipe,  the  portion  entering  into  the 
cheft  is  removed,  .r,  the  cefophagus  or  gullet,  brought  from 
its  fituation  behind  the  trachea,  and  fupported  with  a  knife, 
y  y  y  y,  the  integuments  of  the  abdomen  thrown  back. 

What  has  been  already  faid  on  the  anatomy  of  the  horfe  being 
fufficient  for  every  practical  purpofe,  we  forbear  entering  into 
its  minutiae  farther  than  is  requifite  in  a  treatife  on  farriery. 
We  might  go  on  indeed  to  deffribe  the  ftrufture  and  functions 
of  the  different  viffera,  of  the  organs  of  generation,  &c.  but  thefe 
diftuffions  would  extend  this  part  of  our  fubjeft  to  the  ex- 
clufion  perhaps  of  matter  of  greater  utility  :  we  therefore  proceed 
to  fpeak  of  the  various  means  by  which  the  prevention  of  the 
difeales  of  horfes  may  be  effected,  and  of  the  general  effefls  of 
medicine  on  them. 


PART  II.  OF  THE  MANAGEMENT  OF  HORSES  WITH  REGARD  TO  FOOD 

AND  MEDICINE. 


Sect.  I.  Of  Food,  Diet,  Exercife,  &c. 

t .  IT  ought  to  be  laid  down  as  a  general  rule,  to  give  horfes 
as  few  medicines  as  poffible  ;  and  by  no  means  to  comply  with 
tiie  ridiculous  cutiom  of  tome,  who  are  frequently  bleeding, 
purging,  and  giving  balls,  though  their  horfes  be  in  perfect 
health,  and  have  no  indication  that  requires  fuch  treatment. 

2.  Proper  management  in  their  feeding,  exercife,  and  dreff- 
ing,  will  alone  cure  many  diforders,  and  prevent  moft ;  for 
the  fimplicity  of  a  horff’s  diet,  which  chiefly  confifts  of  grain 
and  herbage,  when  good  in  kind,  and  difpenled  with  judgment, 
fecures  him  from  thofe  complicated  diforders  which  are  the  ge¬ 
neral  effects  of  intemperance  in  the  human  body. 

3.  In  France,  Germany,  and  Denmark,  horfes  are  feldom 
purged ;  there  they  depend  much  on  alteratives  ;  the  ufe  of  the 
liver  of  antimony  we  have  from  the  French,  which  is  in  general 
a  good  medicine  for  that  purpofe,  and  may,  in  many  cafes,  be 
fubftituted  in  the  room  of  purging. 

4.  As  hay  is  fo  material  an  article  in  a  horfe’s  diet,  great 
care  fhould  be  taken  to  procure  the  beft  :  when  it  is  not  extra¬ 
ordinary,  the  dull  fhould  be  well  fhook  out  before  it  is  put  in  the 
rack  ;  for  fuch  hay  is  very  apt  to  prove  unwholefome. 

3.  Beans  afford  the  flrongeft  nourithment  of  all  grain;  but 


are  fitted:  for  laborious  horfes,  except  on  particular  occafions. 
In  fome  feafons  they  contain  a  kind  of  infe6t  called  the  red 
bugs,  which  are  thought  to  be  (dangerous ;  the  beft  method  in 
fuch  a  cafe  is  to  procure  them  well  dried  and  fplit. 

6.  Bran  fcalded  is  a  kind  of  panada  to  a  fick  horfe  :  but  no¬ 
thing  is  worfe  than  a  too  frequent  ufe  of  it,  either  dry  or  fcald¬ 
ed  ;  for  it  relaxes  and  weakens  the  bowels  too  much.  The 
botts  in  young  horfes  may  be  owing  to  too  much  mufty  bran 
and  chatf,  given  with  other  foul  food  to  make  them  up  for  fale; 
particular  care  therefore  fhould  be  taken  that  the  bran  be  always 
fweet  and  new. 

7.  Oats  well  ripened  make  a  more  hearty  and  durable  diet 
than  barley,  and  are  much  better  fuited  to  the  eonftitutions  of 
Britith  horfes.  A  proper  quantity  of  cut  ftraw  and  hay  mixed 
with  them,  is  fometimes  very  ufeful  to  horfes  troubled  with 
botts,  indigeftion,  &c. 

8.  Horfes  who  eat  their  litter,  fhould  particularly  have  cut 
ftraw  and  powdered  chalk  given  them  with  their  feed  ;  as  it  is 
a  fign  of  a  depraved  ftomach. 

9.  The  fait  marfhes  are  good  pafture  for  horfes  who  have  been 
furfeited,  and  indeed  for  many  other  diforders :  they  purge 
more  by  dung  and  urine  than  any  other  pafture,  and  make  after¬ 
wards  a  firmer  flefh ;  their  water  is  for  the  moft  part  brackifh. 


{a)  The  cavity  of  the  pelvis  is  all  that  pofterbr  part  of  the  abdomen 
and  pubis. 


furrounded  by  the  bones  of  the  iffhium,  ileum. 
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and  of  courfe,  as  well  as  the  grafs,  Impregnated  with  falls  from 
the  fea*water. 

10.  A  lummer’s  graf9  is  often  neceffary  ;  more  particularly 
to  horfes  glutted  with  food,  and  which  ufe  little  exercife  :  but 
a  month  or  two’s  running  is  proper  for  molt ;  thofe  efpecially 
that  have  been  worked  hard,  and  have  11  iff  limbs,  fwelled  legs, 
or  wind -galls.  Horfes  whole  feet  have  been  impaired  by  quit- 
tors,  bad  Ihoeing,  or  any  other  accidents,  are  alio  molt  relieved 
at  grafs.  Thofe  lameneffes  particularly  require  turning  out  to 
gral's,  where  the  mufcles  or  tendons  are  contracted  or  ftirunk  ; 
for  by  the  continual  gentle  exercife  in  the  field,  with  the  affilt- 
ance  of  a  patten-lhoe  on  the  oppofite  foot,  the  fhortened  limb  is 
kept  on  the  itretch,  the  waited  parts  are  reltored  to  their  ordi¬ 
nary  dimenlions,  and  the  limb  again  recovers  its  ulual  tone  and 
Itrength. 

11.  The  fields  which  lie  near  great  towns  and  are  much 
dunged,  are  not  proper  palture  for  horfes ;  but  on  oblervation 
appear  very  injurious  to  them,  if  they  feed  thereon  all  the  Cum¬ 
mer. 

12.  Horfes  may  be  kept  abroad  all  the  year,  where  they  have 
a  proper  liable  or  Ihed  to  Ihelter  them  from  the  weather,  and 
hay  at  all  times  to  come  to.  So  treated,  they  are  feldom  fick  ; 
their  limbs  are  always  clean  and  dry  ;  and,  with  the  allowance 
of  corn,  will  hunt,  and  do  more  bulinefs  than  horfes  kept  con- 
ltantly  within  doors. 

13.  If  horfes,  when  taken  from  grafs,  Chould  grow  hot  and 
coltive,  mix  bran  and  chopt  hay  with  their  corn  ;  and  give  them 
fometimes  a  feed  of  fcalded  bran  for  a  fortnight,  or  longer  :  let 
their  exercife  and  diet  be  moderate  for  fome  time,  and  increafe 
both  by  degrees. 

14.  When  horfes  are  foiled  in  the  liable,  care  Ihould  be 
taken  that  the  herbage  is  young,  tender,  and  full  of  fap  ; 
whether  it  be  green  barley,  tares,  clover,  or  any  thing  elfe  the 
feafon  produces;  and  that  it  be  cut  frelh  once  every  day  at  lealt, 
if  not  oftener. 

15.  When  horfes  loly  their  fleth  much  in  foiling,  they  Ihould 
in  time  be  taken  to  a  more  folid  diet :  for  it  is  not  in  foiling  as 
in  grazing;  where,  though  a  horfe  lofes  his  fleth  at  firft,  yet  af¬ 
ter  the  grafs  has  purged  him  he  foon  grows  fat. 

16.  Young  horfes,  who  have  not  done  growing,  mult  be  in¬ 
dulged  more  in  their  feeding  than  thofe  come  to  their  maturity; 
but  if  their  exercife  is  fo  little  as  to  make  it  neceffary  to  abridge 
their  allowance  of  hay,  a  little  frelh  Itraw  Ihould  confiantly  be 
put  in  their  racks  to  prevent  their  nibbling  the  manger,  and 
turning  crib-biters ;  they  Ihould  alfo  be  fometimes  Itrapped  back 
in  order  to  cure  them  of  this  habit. 

17.  It  is  obvious  to  every  one,  what  care  Ihould  be  taken  of  a 
horfe  after  violent  exercife,  that  he  cool  not  too  fait,  and  drink 
no  cold  water,  &c.  for  which  reafon  we  fhall  wave  particular 
directions. 

18.  Molt  horfes  fed  for  fale  have  the  interftices  of  their  muf¬ 
cles  fo  filled  with  fat,  that  their  true  fhapes  are  hardly  known. 
For  which  reafon  a  horfe  juft  come  out  of  the  dealer’s  hands 
fhould  at  firft  be  gently  ufed.  He  ought  to  lofe  blood,  and 
have  his  diet  lowered,  though  not  too  much  :  walking  exercife 
is  molt  proper  at  firft,  two  hours  in  the  day ;  in  a  week  or  fort¬ 
night  two  hours  at  a  time,  twice  a-day  ;  after  this  ufage  for  a 
month,  bleed  him  again,  and  give  him  two  or  three  times 
a-week  fcalded  bran,  which  will  prepare  him  for  purging  phy- 
fic,  that  may  now  be  given  fafely,  and  repeated  at  the  ufual  in¬ 
tervals. 

19.  When  a  horfe  comes  out  of  a  dealer’s  hands,  his  cloath- 
ing  mult  be  abated  by  degrees,  and  care  taken  to  put  him  in  a 
moderately  warm  liable  ;  otherwife  the  fudden  tranfition  would 
be  attended  with  the  worft  confequences. 

Sect.  II.  Of  Blood-letting. 

Horses  that  Hand  much  in  the  liable,  and  are  in  full  feed. 
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will  fometimes  require  bleeding  ;  efpecially  if  their  eyc3  look 
heavy,  red,  and  inflamed  ;  as  alfo  when  their  fleth  feels  hot¬ 
ter  than  ufual,  and  when  they  mangle  their  hay. 

1  oung  horfes  Ihould  alfo  bo  bled  when  they  are  Ihedding  their 
teeth,  as  it  takes  off  thofe  feverifh  heats  they  are  then  fubjeCt  to. 
But  the  cafes  that  chiefly  require  bleeding,  are  colds,  fevers  of 
molt  kinds,  falls,  bruiles,  injuries  of  the  eyes,  ttrains,  and  all  in¬ 
flammatory  difeafes. 

It  is  right  to  bleed  a  horfe  when  be  begins  to  grow  flelhy  at 
grafs,  or  at  any  other  time  when  he  looks  heavy ,  and  it  is  ge¬ 
nerally  proper  to  bleed  before  purging.  When  it  is  determined 
on,  let  your  horle  always  be  bled  by  meafure,  that  you  may 
know  what  quantity  you  take  away  :  two  or  three  quarts  are 
always  enough  at  one  time ;  when  you  repeat  it,  allow  for  the 
nature  of  the  diforder  and  the  borfe’s  conltitution. 

Although  the  operation  of  blood-letting  is  pretty  well  known, 
yet  there  are  many  untoward  accidents  that  frequently  happen 
from  the  unikilful  and  unexperienced  in  performing  it.  The 
following  directions  and  cautions  on  Ibis  bead  are  extracted 
from  Mr.  Clark’s  very  judicious  Treatife  on  tbc  Prevention  of 
Difeafes  incidental  to  Horfes. 

As  horfes  are  naturally  timorous  and  fearful,  which  is  too 
frequently  increafed  by  bad  ufage  and  improper  chaltifement, 
they  require  in  fome  cafes,  particularly  in  this  of  bleeding,  to 
be  taken  unawares  or  by  furprife,  and  the  orifice  made  into  the 
vein  before  their  fears  are  alarmed.  For  this  reafon,  the  fleam 
and  blood-ftick,  as  it  is  called,  have  been  long  in  ufe,  and  in 
fkilful  hands  are  not  improper  inftruments  for  the  purpofe;  al¬ 
though  with  many  practitioners  the  fpring-fleam  would  be 
much  fafer,  and  on  that  account  ought  to  be  preferred.  When 
a  lancet  is  ufed,  the  inftant  the  horfe  feels  the  point  of  it,  he 
raifes  or  Ibakes  his  head  and  neck,  in  order  to  Ihun  the  inftru- 
ment  before  the  operator  has  time  to  make  a  proper  orifice, 
which  frequently  proves  too  fmall  or  too  large ;  for  this  rea¬ 
fon,  thofe  who  have  tried  the  lancet  have  been  obliged  to  lay  it 
afide. 

Many  perfons  tie  a  ligature  or  bandage  round  the  neck,  in 
order  to  raife  the  vein,  and  that  they  may  ftrike  the  fleam  into 
it  with  the  greater  certainty ;  but  a  flight  view  of  its  effects  irt 
preventing  this,  and  its  other  confequences,  will  Ihow  the  im¬ 
propriety  of  the  praCtice. 

When  a  ligature  is  tied  round  the  neck  previous  to  bleeding 
in  the  jugular  veins,  it  is  to  be  obferved,  that  it  Hops  the  circu¬ 
lation  in  both  veins  at  the  fame  time ;  hence  they  become  tur¬ 
gid  and  very  full  of  blood,  infomuch  that  they  feel  under  th* 
finger  like  a  tight  cord ;  arid  as  the  parts  around  them  are  loots 
and  foft,  when  the  Itroke  is  given  to  the  fleam,  the  vein  by  its 
hardnefs  or  tightnels  flips  to  one  fide,  of  courfe  it  eludes  the 
ftroke;  hence  a  deep  wound  is  made  by  the  fleam  to  no  pur- 
pofe,  and  this  is  fometimes  too  frequently  repeated.  Unfkilful 
people  have  likewife  a  cuftora  of  waving  or  lhaking  the  blood- 
ftick  before  they  ftrike  the  fleam  in  view  of  the  horfe,  whole  eye 
is  fixed  on  that  inftrument ;  and  when  they  intend  to  give  the 
ftroke,  they  make  a  greater  exertion  :  hence  the  horfe  being 
alarmed  by  its  motion,  raifes  his  head  and  neck,  and  a  difap- 
pointment  follows.  The  ftniggle  that  enfues  by  this  means 
prolongs  the  operation  ;  the  ligature  at  the  lame  time  being 
Hill  continued  round  the  neck,  a  total  ftagnation  of  the  blood 
in  the  veffels  of  the  head  takes  place ;  and  hence  it  frequently 
happens,  that  the  horfe  falls  down  in  an  apoplectic  fit.  In  fuch 
cafes  the  operator  being  difconcerted,  generally  defifts  from  any 
farther  attempts  to  draw  blood  at  that  time,  under  the  idea  that 
the  horfe  was  vicious  and  unruly,  although  the  very  treatment 
the  horfe  had  juft  undergone  rendered  bleeding  at  this  time  the 
more  neceffary,  in  order  to  make  a  fpeedy  revulfion  from  the 
veffels  of  the  head.  Therefore,  a  ligature  or  bandage  ought 
never  to  be  ufed  till  fuch  time  as  the  opening  is  made  into  the. 
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vein ;  and  even  then  it  will  not  be  neceflary  at  all  times  if  the 
horfe  can  ftand  on  his  feet,  as  a  moderate  preflure  with  the  fin¬ 
ger  on  the  vein  will  make  the  blood  flow  freely;  but  if  the 
horfe  is  lying  on  the  ground,  a  ligature  will  be  neceflary.  But 
farther,  the  concuffion  or  fhock  the  horfe  receives  from  his  fall¬ 
ing  down  in  the  above  fituation,  which  will  always  happen  if 
the  ligature  is  too  long  continued,  may  caule  a  blood-velTel  with¬ 
in  the  head  to  burft,  and  death  may  be  the  conlequence. 

Another  cuftom  equally  abfurd  is  allowing  the  blood  to  fall 
in  a  dunghill  amongft  ftraw,  in  dry  fand,  or  in  dry  dull:,  by 
which  means  no  diltindt  idea  can  be  formed  of  the  quantity  that 
is  or  ought  to  be  taken  away.  In  fuch  cafes  horfes  have  fallen 
down  in  a  fwoon  from  the  lofs  of  too  much  blood,  before  the  ope¬ 
rator  thought  of  flopping  the  orifice.  For  this  and  a  variety 
of  other  realbns  which  might  be  mentioned,  a  meafure,  as  above 
obferved,  ought  always  to  be  ufed,  in  order  to  afcertain  the  quan¬ 
tity  of  blood  that  is  taken  away. 

In  pinning  up  the  orifice,  fome  have  a  cuflom  of  raifing  or 
drawing  out  the  Ikin  too  far  from  the  vein  ;  hence  the  blood 
flows  from  the  orifice  in  the  vein  into  the  cellular  lubftance  be¬ 
tween  it  and  the  Ikin,  which  caufes  a  large  lump  or  levelling  to 
take  place  immediately  :  this  frequently  ends  in  what  is  called 
a  /welled  neck  -,  a  fuppuration  follows,  which  proves  both  tedi¬ 
ous  and  troublefome  to  cure.  In  cafes  where  a  horfe  may  be 
tied  up  to  the  rack  after  bltVding  in  the  neck,  pinning  up  the 
external  orifice  may  be  difpenled  with ;  but  when  a  horfe  is* 
troubled  with  the  gripes  or  any  other  acute  difeale,  in  which 
he  lies  down  and  tumbles  about,  it  is  neceflary  that  the  orifice 
be  pinned  up  with  care,  in  order  to  prevent  the  lofs  of  too  much 
blood. 

As  the  neck  or  jugular  vein  on  the  near  fide  is  commonly 
opened  for  conveniency  by  thofe  who  are  right-handed,  the 
young  pradlitioner  fhould  learn  to  perform  on  both  tides  of  the 
neck.  This  he  will  find  in  practice  to  be  not  only  ufeful  but 
neceflary,  as  he  may  frequently  have  occafion  to  "draw  blood 
from  horfes  in  very  awkward  fituations;  he  will  likewife  find 
his  account  in  it  in  a  variety  of  cafes,  which  it  is  needlels  here 
to  particularize. 

The  proper  place  for  making  the  opening  in  the  neck  or  ju¬ 
gular  vein  is  likewife  neceflary  to  be  attended  to :  for  when 
the  orifice  is  made  too  low,  or  about  the  middle  of  the  neck, 
where  the  vein  lies  deep  under  the  mufcular  teguments,  the 
wound  becomes  difficult  to  heal,  and  frequently  ends  in  a  fup¬ 
puration,  with  a  jetting  out  of  proud  flefh  from  the  orifice; 
which,  unluckily,  is  as  unfkilfully  treated  in  the  common  me¬ 
thod  of  cure,  viz.  by  introducing  a  large  piece  of  corrofive  fub- 
limate  info  the  wound  :  this  not  only  deftroys  the  proud  flefh 
in  the  lips  of  the  wound,  but  a  confiderable  portion  of  the  flefh 
around  it;  and  in  farriery  it  is  called  corehng  cut  the  vein.  It 
frequently  happens,  that  this  corrofive  application  defiroys  the 
vein  likewife ;  and  fometimes  violent  hemorrhages  follow,  fo 
as  to  endanger  the  life  of  the  animal. 

The  mod  proper  place  for  making  the  opening  in  the  jugular 
v^ins  is  where  the  teguments  are  thinneft,  which  is  about  a 
hand-breadth  from  the  head,  and  about  one  inch  below  the 
branching  or  joining  of  the  vein  which  comes  from  the  lower 
jaw,  and  which  may  be  diftiinflly  feen  when  any  preflure  is 
made  on  the  main  branch  of  the  vein. 

In  performing  the  operation  with  a  fleam,  the  operator  fhould 
hold  the  fleam  between  the  fore-finger  and  thumb  of  the  left 
hand ;  with  the  fecond  finger  he  is  to  make  a  flight  preflure  on 
the  vein,  and’  before  it  becomes  too  turgid  or  full  make  the 
opening  ;  the  fame  degree  of  preflure  is  to  be  continued  on  the 
vein,  till  fuch  time  as  the  quantity  of  blood  to  be  taken  away 
is  received  into  a  proper  meafure. 

Another  great  error,  which  generally  prevails  in.  opening  the 
reins  with  a  fleam,  is  the  applying  too  great  force,  or  giving 


too  violent  a  ftroke  to  it,  by  which  jt  is  forced  through  the  op- 
polite  fide  of  the  vein  :  hence  there  is  danger  of  wounding  the 
coats  of  the  arteries,  as  they  generally  lie  under  the  veins ;  or, 
in  fome  particular  places,  of  wounding  the  tendons,  efpecially 
when  this  operation  is  performed  in  the  legs,  thighs,  &c.  Ia 
the  veins,  commonly  called  the  plate  veins ,  under  the  breaft,  the 
confequences  are  frequently  very  troublefome  to  remove,  and  in 
fome  cafes  prove  fatal.  Mr.  Gibfon,  in  his  treatife  on  the 
difeafes  of  horfes,  mentions  a  cafe  of  a  fine  horfe  that  was 
blooded  in  the  plate  veins  for  a  lamenefs  of  the  thoulder,  which 
was  followed  with  a  hard  oval  fwelling  about  the  fize  of  a  goole 
egg,  which  extended  upwards  on  the  bresft,  and  likewife  down 
the  leg,  attended  with  exceflive  pain,  fever,  deadnefs  in  the 
horle’s  looks,  and  all  the  other  fymptoms  of  a  beginning  mor¬ 
tification. 

In  order  to  avoid  the  confequences  fometimes  attending  thefe 
local  operations  in  the  bread,  legs,  &e.  and  as  horfes  are  more 
or  lei's  troublefome  and  reftlels,  whereby  accidents  of  this  kind 
may  happen,  it  will  perhaps  be  advileable,  in  moft  cafes  of 
lamenefs,  See.  to  draw  blood  from  the  larger  veins  in  the  neck 
only,  where  there  is  lei's  danger  of  accidents,  more  efpecially  if 
a  fpring  fleam  is  ufed  :  for  although  it  might  be  of  fome  ad¬ 
vantage  in  particular  cafes  to  draw  blood  as  near  the  affedted 
part  as  poflible,  yet  the  bad  confequences  frequently  attending 
it  ought  to  counterbalance  any  advantages  that  may  be  expedted 
from  it,  efpecially  as  the  quantity  of  blood  drawn  from  the 
fmall  veins  is  but  inconfiderable,  and  of  courfe  no  great  benefit 
can  be  expected  from  it  in  horfes  when  they  are  difeafed. 

The  principal  view  in  drawing  blood  is  the  lefferring  of  its- 
quantity,  by  which  the  remaining  mafs  circulates  with  more 
freedom  in  the  veflels ;  it  likewife  takes  off  the  inflammatory 
tendency  of  the  blood,  removes  fpafms,  &c.  and  prevents  other”- 
bad  confequences  that  may  follow,  efpecially  in  plethoric  habits  : 
and  it  ought  always  to  be  remembered,  that  when  the  figns  or 
fymptoms  of  a  dileafe  are  taken  from  the  motion  of'  the  blood, 
the  diforders  arifing  from  it  depend  upon  its  circulation  "being 
either  increafed  or  diminiflied  :  hence,  therefore,  all  the  changes 
which  take  place  in  the  texture,  quantity,  and  quality  of  the 
blood,  are  attended  with  a  diminution  or  increafe  of  its  velo¬ 
city. 

Although  the  cafes  which  may  require  bleeding  are  nume¬ 
rous,  yet  one  general  caution  is  neceflary,  namely,  never  to  take 
away  blood  but  when  it  is  ablblutely  neceffary;  for  it  is  a  fluid 
that  may  be  eafily  taken  away,  but  cannot  be  fo  eafily  replaced; 
betides,  "the  practice  of  bleeding  frequently,  or  at  ftated  times,, 
is  exceedingly"  improper,  as  it  difpoles  the  body  to  become  lax, 
weak,  and  plethoric.  In  bleeding,  therefore,  a  due  regard  muff 
always  be  had  to  the  conftitution,  age,  ftrength,  &c.  of  horfes, 
and  the  ftate  or  habit  of  body  they  are  in  at  the  time. 

Although  we  ought  to  be  fparing  of  drawing  blood  from 
horfes  on  trifling  occafions  when  they 'may  be  faid  to  be  in 
health,  yet  when  cafes  occur  that  do  require  it,  it  may  notf 
only  fafely,  but  ufefully,  be  recommended  to  take  away  a, 
greater  quantity  at  once  than  is  generally"  done;,  that  is,  from 
fix  to  eight  pounds,  which  will  be  about  three  or  four  quarts  . 
Englifh  meafure,  according  to  the  urgency  of  the  fymptoms, 
&c.  at  the  time,  ftrength  and  age  of  the  horfe  confidered.  For 
as  horfes  are  very  fubjedt  to  inflammatory  difeafes  and  thdfe 
that  are  of  the  fpafmodic  kind,  and  as  bleeding  plentifully  re¬ 
laxes  the  whole  lyftem  in  thefe  cafes,  the  taking  away  a  fmall 
quantity  of  blood,  about  one  quart  or  two  pounds,  is  in  fadV 
trifling  with  the  difeafe ;  the  horfe  is  faid  to  have  been  blooded, 
and  that  fatisfies  his  owner  and  the  farrier;  time  is  loft;  the 
difeafe  acquires  ftrength;  it  will  then  be  beyond  the. power  of 
art  to  mitigate  or  to  conquer  it:  hence  the  horfe  falls  a  facrifice 
to  timidity  and  ignorance.  It  is  to  be  remembered,  that  in¬ 
flammatory  dileales,  particularly  when  the  bowels  are  a  defied, 
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make  a  very  rapid  progrefs  in  horfes ;  and  if  they  are  not 
overcome  at  the  beginning  by  bleeding  plentifully,  the  horfe 
commonly  dies  in  24  or  40  hours  of  a  gangrene  and  mortifica¬ 
tion  in  the  inteftines. 

Sect.  III.  Of  Purging. 

Purging  is  often  necetlary  in  grofs  full  horfes,  in  fome  rlif- 
orders  of  the  ftomach,  liver,  &c.  but  lhould  be  directed  with 
caution,  liefore  a  purge  is  given  to  any  horfe,  it  is  neceil'ary 
fome  preparation  fhould  be  made  for  it,  in  order  to  render  the 
operation  more  fafe  and  efficacious  :  thus  a  horfe  that  is  full  of 
fieth  (lioukl  firft  be  bled,  and  at  the  fame  time  have  his  diet 
lowered  for  a  week,  efpecially  thole  that  haVe  been  pampered 
for  l'ale;  feveral  malhes  of  fcalded  bran  fficuld  alfo  previouily  be 
given,  in  order  to  open  the  bowels,  and  unload  them  of  any  in¬ 
durated  excrement,  which  lbmetimes  proves  an  obffacle  to  the 
working  of  the  phyfic,  by  creating  great  ficknefs  and  griping. 

Let  it  be  remembered,  that  a  horfe  is  purged  with  difficulty; 
that  the  phyfic  generally  lies  24  hours  in  the  guts  before  it 
works;  and  that  the  tract  of  bowels  it  has  to  pals  through  is 
above  .30  yards,  all  lying  horizontally ;  conlequently  refinous 
and  other  improper  drugs  may,  and  often  do,  by  their  violent 
irritation,  occasion  excelfive  gripings  and  cold  fweats,  (have  off 
the  very  mucus  or  lining  of  the  guts,  and  bring  on  inflamma¬ 
tions,  which  often  terminate  in  mortifications  and  death.  It  is 
remarkable  too,  that  the  ftomach  and  guts  of  a  horfe  are  but 
thin,  compared  to  fome  other  animals  of  the  fame  bulk,  and 
therefore  perhaps  more  liakle  to  irritation. 

Horfes  kept  much  in  the  liable,  who  have  not  the  proper  be¬ 
nefit  of  air  and  exercife  in  proportion  to  their  food,  fhould  in 
fpring  have  a  mild  purge  or  two  after  a  previous  preparation 
by  bleeding,  lowering  their  diet,  and  lealded  malhes.  Horfes 
that  fall  oft  in  their  appetite,  whether  it  proceeds  from  too  full 
feeding,  or  ingendering  crudities  and  indigefted  matter,  fhould 
have  a  mild  purge  or  two.  Horfes  of  a  hot  temperament  will 
not  bear  the  common  aloetic  purges ;  their  phyfic  therefore 
fhould  be  mild  and  cooling.  Purging  is  always  found  very 
beneficial  in  ftubbom  dry  coughs:  but  mild  mercurials  joined 
with  them  make  them  yet  more  efficacious.  Horfes  of  a  watery 
conffitution,  who  are  fubjeft  to  fwelling  legs,  that  run  a  (harp 
briny  ichor,  cannot  have  the  caufes  removed  any  way  fo  effec¬ 
tually  as  by  purging. 

The  firlt  purge  you  give  to  a  horfe  fliould  be  mild,  in  order 
to  know  his  conffitution.  It  is  a  miltaken  notion,  that  if  a 
proper  prepared  purge  does  not  work  to  expectation,  the  horfe 
will  be  injured  by  it;  for  though  it  does  not  pafs  by  ltool,  its 
eperation  may  be  more  efficacious  as  an  alterative  to  purify  the 
blood,  and  it  may  pafs  by  urine  or  other  fecretions.  Purging 
medicines  are  very  luccel'sfully  given  in  l'mall  quantities,  mixed 
with  others;  and  aCt  then- as  alteratives.  If  mercurial  phyfic 
is  given,  care  fliould  be  taken  that  it  be  well  prepared;  and 
warmer  clothing  and  greater  circumfpeftion  are  then  required. 

Purges  fliould  be  given  early  in  the  morning  upon  an  empty 
ftomach:  about  three  or  four  hours  after  the  horfe  lias  taken  it, 
he  lliould  have  a  feed  of  fcalded  bran ;  and  a  lock  or  two  of 
hay  may  ihen  be  put  into  his  rack.  The  fame  day  give  him 
two  more  tnafhes;  but  fhould  he  refufe  warm  meat,  he  may  be 
allowed  raw  bran.  All  his  water  fhould  be  milk-warm,  and 
have  a  handful  of  bran  lqueezed  in  it;  but  if  he  refufes  to 
drink  white  water,  give  it  him  without  bran.  Early  the  qpxt 
morning  give  him  another  inafh;  but  if  he  refufes  to  eat  it,  give 
him  as  much  warm  water  us  he  will  drink:  let  him  be  proper¬ 
ly  clothed,  and  rode  gently  about.  This  fliould  be  done  two 
or  three  times  a-day,  unlefs  he  purges  violently;  once  or  twice 
will  then  be  l’ufiicicnt :  at  night  give  him  a  feed  of  oats  mixed 
with  bran. 

During  the  working,  a  horfe  fhould  drink  plentifully;  but  if 
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he  will  not  drink  warm  water,  he  nftTft  be  indulged  with  cold, 
rather  than  not  drink  at  all.  We  fhall  here  infert  fome  gene¬ 
ral  forms  of  purges. 

Take  focotorine  aloes  ten  drams,  jalap  and  fait  of  tartar 
each  two  drams,  grated  ginger  one  dram,  oil  of  cloves 
30  drops;  make  them  into  a  ball  with  fyrup  of  buck¬ 
thorn.  Or, 

Takc  aloes  and  cream  of  tartar  each  one  ounce,  jalap  two 
drams,  cloves  powdered  one  dram,  fyrup  of  buckthorn  a 
fuflicient  quantity.  * 

Or  the  following,  which  has  an  eftabliflied  character  among 
(port  f'men : 

Take  aloes  from  ten  drams  to  an  ounce  and  a  half,  myrrh 
and  ginger  powdered  each  half  an  ounce,  oil  of  atiileed 
half  a  drain. 

When  mercurial  phyfic  is  intended,  give  two  drams  of  calo¬ 
mel  over  night,  mixed  up  with  half  an  ounce  of  liquorice  pow¬ 
der  and  a  little  honey,  and  the  purging  ball  the  next  morning. 

The  following,  when  it  can  be  afforded,  is  a  very  gentle  and 
effectual  purge,  particularly  for  fine  delicate  horfes ;  and  if  pre¬ 
pared  with  the  Indian  rhubarb,  will  not  be  expensive. 

Take  of  the  lined:  focotorine  aloes  one  ounce,  rhubarb  pow¬ 
dered  half  an  ounce  or  fix  drams,  ginger  grated  one  dram; 
make  into  a  ball  with  fyrup  of  rofes. 

The  following  purging  drink  may  be  given  with  the  utmoft 
fafety ;  it  may  be  quickened  or  mr.de  (Longer,  by  adding  an 
ounce  more  fenna,  or  two  drams  of  jalap. 

Take  fenna  two  ounces;  boil  it  in  a  pint  of  fpring  water  half 
an  hour,  or  till  a  third  of  the  liquor  is  wafted  ;  pour  off, 
and  diftolve  in  it  four  ounces  of  Glauber's  falts,  and  two 
or  three  of  cream  of  tartar. 

This  lafl  phyfic  is  cooling,  eafy,  and  quick  in  its  operation; 
and  greatly  preferable  in  all  inflammatory  cafes  to  any  othef 
purge,  as  it  operates  alfo  by  urine. 

When  horfes  lol'e  their  appetite  after  purging,  it  is  neceflary 
to  give  them  a  warm  ftomach-drink  made  of  an  infufion  of  ca¬ 
momile-flowers,  anifeeds,  and  ginger  :  or  the  cordial  bail  sftay 
be  given  for  that  purpofe. 

Should  the  purging  continue  too  long,  give  an  ounce  of  cKa. 
fcordium  in  an  Englifh  pint  of  Port-wine ;  and  repeat  it  once 
in  12  hours,  if  the  purging  continues.  Plenty  of  gum-arabic 
water  fliould  alfo  be  given;  and  in  cafe  of  violent  gripes,  fat 
broth  clylters  or  tripe  liquor  fhould  be  often  thrown  up,  with 
a  teafpoon-full  or  two  of  laudanum  in  each. 

The  arabic  folution  may  be  thus  prepared. 

Take  of  gum  arabic  and  tragacanth  of  each  four  ounces, 
juniper- berries  and  carraway -feeds  of  each  an  ounce,  cloves 
bruited  half  an  ounce;  funnier  gently  in  a  gallon  of  water 
till  the  gums  are  dillblved:  give  a  quart  at  a  time  in  half, 
a  pail  of  water;  but  if  he  will  not  take  it  freely  this  way, 
give  it  him  often  in  a  horn. 

When  a  purge  does  not  work,  but  makes  the  horfe  (well,  and 
refufe  his  food  and  water,  which  is  Sometimes  the  effect  of  bad 
drugs  or  catching  cold,  warm  diuretics  are  the  only  remedy; 
of  which  the  following  are  recommended. 

Take  a  pint  of  white  wine,  nitre  one  ounce;  mix  with  it  a 
dram  of  camphire,  dillblved  in  a  little  rectified  fpirit  of 
wine;  then  add  two  drains  of  oil  of  juniper,  and  the  lame 
quantity  of  unreiti tied  oil  of  amber,  and  four  ounces  of 
honey,  or  fyrup  of  marlhmallows. 

When  a  horfe  f wells  with  much  phyfic,  do  not  fufTer  him  to 
be  rode  about  till  he  has  tome  vent;  but  rather  lead  him  gently 
in  hand  till  Some  evacuation  is  obtained. 

As  it  is  observed,  that  horfe*  more  willingly  take  fweet  and 
palatable  things  than  thole  that  are  bitter  and  of  an  ill  talle, 
care  fhould  be  taken  that  the  latter  be  given  in  balls,  and  that 
their  drinks  be  always  contrived  to  be  as  little  naul’eous  as  pof- 
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fible,  and  fweetened  either  with  honey  or  liquorice.  Thofe  that 
are  prepared  with  grofs  powders  are  by  no  means  fa  agreeable  to 
a  horfe  as  thofe  made  by  infufion  ;  as  the  farmer  often  clam 
the  mouth,  irritate  the  membranes  about  the  palate  and  throat, 
and  frequently  occalion  the  cough  they  are  intended  to  prevent. 

Balls  fnould  be  of  an  oval  fhape,  and  not  exceed  the  fize  of  a 
pullet’s  egg  :  when  the  dofe  is  larger,  it  fhor.id  be  divided  into 
two;  and  they  ihould  be  dipped  in  oil,  to  make  them  flip  down 
the  eafier. 

The  following  cathartic  balls  are  recommended  by  Mr. 
Taplin  ;  the  ingredients  of  which  are  differently  proportioned, 
fa  as  to  fait  different  drcumftances  in  refpect  to  ftrength,  age, 
Aze,  and  con  Hi  tut  ion  : 

1.  Socotcrine  aloes  one  ounce  :  Indian  rhubarb  two  drachms ; 

*  jalap  and  cream  of  tartar  each  one  drachm  ;  ginger  (in 

powder)  two  fcruples  ;  effontia!  oil  of  cloves  and  anifeed 
each  twenty  drops;  iyrup  of  buckthorn  a  fufficient  quantity 
to  form  the  balls. 

2.  Socotorine  aloes  ten  drachms  ;  rhubarb,  jalap,  and  ginger, 
each  two  drachms  ;  cream  of  tartar  three  drachms,  and  ly- 
rup  qf  buckthorn  to  make  the  hall. 

Q.Barbadoes  aloes  nine  drachms:  jalap,  Caftile  foap,  and 
cream  of  tartar,  of  each  two  drachms  ;  diagrydium  and 
ginger  (in  powder)  each  a  drachm  ;  fyrup  of  buckthorn 
fa  Indent  to  make  the  ball. 

4.  Barbadoes  aloes  ten  drachms  ;  Caftile  foap  and  jalap  (in 
powder)  of  each  half  ail  ounce ;  cream  of  tartar  and  ginger 
each  two  drachms  ;  oil  of  anifeed  forty  drops;  of  cloves 
twenty  drops ;  which  form  into  a  ball  with  fyrup  of  rofes. 

One  remark  we  cannot  help  making  on  the  two  laft  of  thefe 
compofitions  of  Mr.  Taplin,  and  which  indeed  applies  to  many 
formulae  in  cur  books  of  farriery  ;  which  is,  that  a  great  che¬ 
mical  error  is  committed  in  joining  cream  of  tartar  with 
fjup. 

Sect.  IV.  Of  Clysters. 

Clysters  adminiftered  to  horfes,  fays  Mr.  Clark,  in  his  Ob¬ 
servations,  p.  287,  arc  , of  greater  importance  in  relieving  them 
from  many  acute  complaints,  than  is  generally  imagined  ;  and 
it  were  to  be  wiflied,  that,  in  place  of  the  more"  expenftve 
cordial  drenches,  &c.  which  are  but  too  frequently  given  in 
moll  of  thefe  cafes,  a  fimple  clylter  of  warm  water,  or  thin 
water-gruel,  were  fubftituted  in  their  Head  ;  the  latter  proving 
of  great  benefit,  whilft  the  former  too  frequently  prove  hurtful. 

Clyfters  ferve  not  only  to  evacuate  the  contents  of  the  in- 
teftines,  but  alio  to  convey  very  powerful  medicines  into  the 
fyftem,  when  perhaps  it  is  not  practicable  to  do  it  by  the  mouth  : 
for  although  they  are  only  conveyed  into  the  larger  inteftines, 
and  perhaps  hardly  penetrate  into  the  fmaller  ;  itill  they  are 
extremely  ufeful,  by  fomenting  as  it  were  the  latter,  and  at  the 
fame  time  by  faftening  the  hardened  excrement  that  is  accu¬ 
mulated  in  the  former,  and  rendering  it  fo  foft  as  to  be  expelled 
out  of  the  body,  by  which  flatulencies  or  other  offending  mat¬ 
ters  that  may  be  pent  up  in  them  are  Iikewife  expelled.  Befides, 
By  their  warmnefs  and  relaxing  powers,  they  aft  as  a  fomenta¬ 
tion  to  the  bowels  :  hence  they  may  be  of  confiderable  fervice 
in  removing  fpafmodic  conftriclions  in  the  bowels,  carrying  off 
flatulencies,  and  in  preventing  inflammation  in  the  inteftines, 
&c.  ;  or,  by  conveying  opiates  to  the  parts  affefted,  give  fpeedy 
relief  in  colics,  8cc. 

The  ufe  of  emollient  clyfters  in  fevers  is  confiderable.  They 
aft  by  revulfion,  and  relieve  the  head  when  too  much  affefted. 
Befides,  by  throwing  in  a  quantity  of  diluting  liquor  into  the 
inteftines,  it  not  only  relaxes  and  cleanfes  them,  but  may  be 
laid  to  cool  the  body  in  general  ;  at  the  fame  time,  a  confi¬ 
derable  portion  of  the  liquid  is  abforbed  and  conveyed  into  the 
mafs  of  blood,  by-wlucb  means  it  is  diluted  ;  and,  in  particular 


complaints  In  the  bowels,  clyfters  give  almoft  immediate  relief, 
a?  the  remedies,  when  judicioufly  prescribed,  pals  immediately, 
to  the  parts  affefted,  with  little  or  no  alteration  from  the  powers 
of  the  body. 

Nor  is  the  ufe  of  clyfters  confined  to  medicines  only  :  food  and 
nouriflnnent  may  be  conveyed  into  the  fyftem  in  this  way,  when, 
a  horfe  is  unable  to  fwallow  any  thing  "by  the  mouth.  "  Horfes 
have  frequently  been  fupported  for  leveral  days  together  by  nou- 
rilhing  clyfters,  made  of  thick  water-gruel,  during  violent  in¬ 
flammations  or  tumors  in  the  throat,  till  fuch  time  as  they  have 
been  difeufted  or  fuppurated. 

Nor  will  thefe  e {lefts  appear  ftrange  to  thofe  who  have  an  ac¬ 
quaintance  with  the  anatomical  flruftitre  of  the  bodv.  For  the 
fake  of  thofe  who  have  not,  it  may  juft  be  fuflicient  to  obferve, 
that  certain  vefiels  called  lafteals,  whole  mouths  open  into  the 
inner  cavity  of.  the  inteftines,  abforb  or  drink  up  the  chyle  or 
nouri foment  that  is  produced  from  the  food,  and  convey  it  into 
the  mafs  of  blood.  The  fame  procefs  takes  place  when  nou- 
rilhment  is  conveyed  into  the  inteftines  by  the  anus  or  fundament: 
only  the  food  requires  to  be  fo  far  prepared,  broken  down  and  di¬ 
luted  with  water,  as  to  render  it  fit  to  be  abforbed  by  the  vefiels 
mentioned  above. 

In  adminiftering  clyfters,  it  ought  always  to  be  obferved,  that 
the  contents  of  the  clylter  be  neither  too  hot  nor  too  cold,  as 
either  of  thefe  extremes  will  farprile  the  horfe,  and  caufe  him 
toejeft  or  throw  it  out  before  it  has  had  time  to  have  anv  eff'eft. 
Previous  to  introducing  the  clyfter  pipe,  the  operator,  after 
anointing  his  hand  and  arm  with  oil,  butter,  or  hog’s-lard, 
(obferving,  at  the  fame  time,  that  the  nails  of  his  fingers  are 
fhort),  may  introduce  it  into  the  reftum,  and  draw  out  the 
hardened  dung  gradually.  This  operation,  in  farriery,  is  termed 
back-racking  ;  and  becomes  the  more  neceflary,  as  it  frequently 
happens  that  a  great  quantity  of  hardened  dung  is,  in  fame  cafes, 
collected  in  the  reftum,  and  which  the  horfe  cannot  void  eafily 
without  afliftance  of  this  kind. 

The  compofition  of  clyfters  foould  be  extremely  fimple  :  on 
that  account  they  will  be  eafily  prepared,  and  as  eafily  admi¬ 
niftered,  provided  the  operator  is  furnifacd  with  a  fuitable  in- 
fi.ru ment  for  the  purpole.  The  generality  of  clylter-pipcs  that 
are  ufed,  are  by  far  too  fmall  and  too  fhort  :  although  it  may 
appear  a  kind  of  paradox,  yet  it  is  a  faft,  that  a  clyfter-pipe  of 
a  larger  fize  than  the  ordinary'  ones,  and  of  a  proper  thicknefs, 
is  much  eafier  introduced  into  the  anus  than  one  that  is  confi- 
derably  fmaller.  It  is  Iikewife  obvious,  that  when  the  pipe  is 
too  fhort,  it  renders  clyfters  of  no  ufe,  becaufe  it  cannot  convey 
the  clyfters  fo  far  up  into  the  inteftines  as  is  neceflary  for  them 
to  be  retained  ;  a  fmall  fhort  pipe  of  fix  or  eight  inches  long,  is 
not  capable  of  conveying  the  injeftion  to  the  end  of  th«  reftum, 
which,  in  a  horfe  of  a  middling  fize,  is  about  16  or  18  incheslong. 

But  farther,  after  the  hardened  dung  is  taken  out  of  the 
reftum  by  the  operation  above  mentioned,  the  bladder  being 
diftended  and  full  of  urine,  it  cannot  exert  its  contracting  power 
immediately,  fa  as  to  expel  its  contents;  it  therefore  preifes  up 
the  empty  reftum,  and  farms  as  it  were  a  kind  of  tumor  in 
it  :  if  the  pipe  is  too  fhort,  it  cannot  reach  beyond  this 
rifing  in  the  reftum,  which  forms  as  it  were  a  declivity 
back  towards  the  .anus;  and  hence  the  liquor  regurgitates  or 
flows  back  at  the  anus  as  fcon  as  it  is  difeharged  from  the  pipe. 

The  fmallnefs  of  the  bag  or  bladder,  which  is  generally  pro¬ 
portioned  to  that  of  the  pipe,  is  another  very  material  objcdlion 
to  thefe  inftrurnents,  as  it  feldom  contains  one  quart  of  liquid; 
from  which  circumltance,  very  little  benefit  can  be  derived  from 
the  ufe  of  them  in  fuch  large  inteftines  as  thole  of  a  horfe.  Dr. 
Bracken,  in  his  fir  ft  volume,  page  203,  has  a  very  judicious  re¬ 
mark  on  the  ufe  of  clyfters.  He  oblerves,  that  “  the  colon  of 
a  horfe  feems  to  be  three  guts,  by  reafon  of  the  two  n cults  of 
about  half  a  yard  each,  is  drawn  up  into  many  cells  or  purfes  by 


FARRIERY. 


means  of  two  ligaments,  one  of  which  runs  along  the  upper  and 
the  other  the  under  tide  of  it,  which,  with  the  afliftance  of  a 
valve  or  flap  at  its  beginning,  hinder  the  excrements  either  from 
returning  back  into  the  Small  guts,  or  falling  too  foon  down¬ 
wards,  before  the  chyle  or  milky  fubftance  prepared  from  the 
fpod  be  lent  into  its  proper  vefl'els.  And,  indeed,  the  crecum 
or  blind  gut,  which  is  the  firft  of  the  three  larger  guts,  teems  to 
be  fo  contrived  in  the  manner  of  a  valve,  to  hinder  the  aliment 
and  chyle  from  palling  too  foon  into  the  colon  ;  for,  if  the  ali¬ 
ment  and  chyle  were  not  in  fome  meafure  hindered  in  their  paf- 
fage  through  thefe  large  guts,  the  body  could  not  be  fufliciently 
fupplied  with  nourifliment.  The  firft  of  thele  colons  is  about  a 
yard  and  a  half  in  length,  the  fecond  about  a  yard,  and  the 
third,  or  that  part  which  joins  the  intefiinum,  ref  turn  near  fix. 
yards  in  length ;  fo  that  the  colon  of  a  horfe  14  hands  high,  may 
be  faid  to  be  nearly  eight  yards  and  a  half  long  ;  and,  from  it, 
along  the  reftuni  or  Straight  gut  to  the  anus,  where  the  ex¬ 
crements  are  difeharged,  is  not  above  half  a  yard  ;  fo  that  it  is 
plain,  clyfters  operate  inoftly  in  the  colon  ;  though  I  mull  fay 
they  are  given  in  too  fmall  quantities  ;  for  what  fignifies  two 
quarts  of  liquor  in  a  gut  nine  yards  long,  and  four  or  five  inches 
diameter,  in  a  natural  date  ;  but  in  the  colic,  it  is  fo  diftended 
with  flatulencies,  that  its  diameter  exceeds  feven  or  eight 
inches,  as  I  have  frequently  obferved  in  thofe  dying  of  that 
diftemper.’* 

Large  Syringes  are  frequently  ufed  for  the  purpofe  cf  giving 
clyfters  ;  but  of  all  the  inftruments  ever  invented,  they  feem 
the  moft  improper  for  horfes.  The  fhortnefs  and  fmallnefs  of 
their  ivory  pipes,  are  not  only  a  material  objection  agninlt  the 
ufe  of  them,  but  theyr  are  apt  to  tear  and  wound  the  gut  ;  for  if 
a  horfe  Should  prove  refllefs,  either  from  pain,  as  in  cafes  of  the 
gripes,  or  from  vicioufnels,  the  Syringe  and  pipe  being  quite 
inflexible,  in  the  liruggle  to  throw  up  the  injection  the  gut  may 
be  wounded  or  hurt,  by  which  a  difeharge  of  blood  and  other 
bad  confequences  may  follow.  But  even  if  there  was  not  the 
leaft  chance  of  their  hurting  the  horle  or  wounding  the  gut,  yet 
the  force  with  which  they  throw  up  the  liquor,  always  caufes  a 
furprile,  of  courfe  a  refiltance,  attended  with  a  vigorous  effort 
to  throw  it  out  ;  which  indeed  frequently  happens  before  the 
pipe  of  the  lyringe  is  withdrawn,  and  frequently  upon  the 
operator. 

The  moft  proper  inflrument  for  the  giving  of  clyfters,  is  a 
Ample  bag  or  ox-bladder,  which  will  hold  two  or  three  quarts, 
tied  to  the  end  of  a  wooden  pipe  about  14  or  1  jj  inches  long,  one 
inch  and  a  half  diameter  where  the  bag  is  tied,  and  of  a  gradual 
taper  to  the  extremity,  where  the  thicknels  lhould  Suddenly  in¬ 
crease,  and  be  rounded  oil  at  tire  point,  and  made  as  fmooth  as 
poflible  j  the  perforation  or  hole  through  the  pipe  may  be  made 
fufliciently  large,  fo  as  to  admit  the  end  of  a  common  funnel, 
for  pouring  in  the  liquor  into  the  bag.  By  the  flexibility  of  the 
bladder  at  the  end  of  this  inflrument,  no  danger  can  happen  to 
the  horfe  ;  the  clyfter  is  conveyed  fo  far  up  into  the  inteflines 
that  it  will  be  retained ;  it  caufes  no  fufprife  (provided  the  li¬ 
quor  be  neither  too  hot  nor  too  cold,  but  milk  warm),  as  no 
other  force  is  required  to  throw  it  up  than  the  holding  the  bag 
a  little  higher  than  the  level  of  the  pipe  ;  by  which  means  the 
liquor  flows  gently  into  the  gut,  without  any  furprife  to  the 
horfe.  After  ufing  the  bag,  it  may  be  blown  full  of  wind, 
a  cork  put  into  the  pipe,  and  hung  up  in  fome  dry  place  to 
prevent  it  from  rotting  ;  by  which  means  it  will  latt  a  conti- 
derable  time. 

Clyfters  are  dlftinguiflied  by  different  names,  which  denote 
the  quality  of  the  ingredients  of  which  they  are  compofed,  as 
emollient,  laxative,  diuretic,  anodyne,  &c.  As  the  more  ge¬ 
neral  ufe  of  clyfters,  in  the  pra&ice  of  farriery,  would  be  at¬ 
tended  with  the  moll  falutary  etle£ts,  efpecially  in  acute 
dilcafcs,  where  the  fpeedieft  afliftance  is  pcceffary,  we  Shall 


41  S' 

here  Subjoin  fome  few  formulae  for  composing  them,  toge¬ 
ther  with  the  cafes  in  which  they  may  be  adminiltered  with  ad¬ 
vantage. 

1.  Emollient  clyjler.  Two  or  three  quarts  of  thin  water- 
gruel,  falad  oil  and  conrfe  fugar,  of  each  fix  ounces.  Dif- 
l'olve  the  fugar  in  the  water  gruel,  then  add  the  falad  oil. 
Give  it  milk  warm. 

2.  Laxative  clyjler.  Two  or  three  quarts  of  thin  water- 
gruel,  Glauber’s  falts  eight  ounces,  falad  oil  fix  ounces. 

When  Glauber's  falts  are  not  at  hand,  common  fait  may  be 
ufed  in  its  Head. 

A  great  variety  of  receipts  might  be  added  for  making  clyfters, 
compofed  of  the  infufion  of  different  herbs,  feeds,  &c.  But  the 
above  ingredients  are  always  e^fily  got ;  and  they  will  be  found 
to  anfwer  all  the  intentions  required  under  this  head,  which  is 
to  foften  the  hardened  excrements,  to  lubricate  the  inteftmes, 
and,  by  exciting  a  gentle  Stimulus,  promote  a  free  difeharge  of 
their  contents  ;  which,  when  once  obtained,  feldotn  fails  of 
giving  relief  in  inflammatory  cafes,  fpaflns,  &c. 

3.  Purging  clyjler.  Infufe  two  ounces  of  fenna  In  two  quarts 
of  boiling  water;  {train  it  off;  then  add  Syrup  of  buckthorn 
and  common  oil,  of  each  four  ounces. 

This  .clyfter  will  operate  more  briSkly  than  the  former,  and, 
on  that  account,  may  be  preferred  when  an  immediate  or  fpeedy 
difeharge  is  neceffary. 

4.  Anodyne  clyjler.  The  jelly  of  ftarch,  or  infufion  of  linfeed, 
one  pint  ;  liquid  laudanum,  one  ounce  or  about  two  table 
fpoon  fuls. 

When  there  is  reafon  to  apprehend  inflammation  in  the  bowels, 
opium  may  be  given  in  place  of  laudanum,  from  20  to  ,50  grains, 
in  proportion  to  the  urgency  of  the  Symptoms  ;  it  ought  to  be 
well  triturated  or  rubbed  in  a  mortar,  with  a  little  of  the  liquid, 
till  it  has  thoroughly  diffolved.  The  fmallnefs  of  the  quantity 
of  liquid  here  recommended,  gives  it  the  better  chance  of  being 
the  longer  retained,  as  the  good  efFedts  to  be  derived  from  the 
opium  depend  entirely  on  this  circumltance.  This  ijlyfter  is 
proper  to  be  given  in  violent  gripings,  attended  with  purging, 
in  order  to  blunt  the  fnarpneis  of  the  corroding  humours,  and  to 
allay  the  pain  ufnally  attending  in  fuch  cafes.  The  ftarch  will 
in  tome  meafure  Supply  the  deficiency  of  the  natural  mucus,  or 
covering  of  the  inteflines,  which  has  been  carried  off  by  violent 
purging.  It  may  be  repeated,  if  the  Symptoms  continue  vio¬ 
lent,  only  diminishing  the  quantity  of  laudanum  or  of  the 
opium.  • 

fy  Nourijhing  clyjler.  Thick  water-gruel  three  quarts. 

When  clyfters  of  this  kind  are  found  neceffary,  they  may  be 
given  four  or  five  times  in  the  day,  according  as  circum fiances 
may  require ;  they  are  of  considerable  Service  in  cates  where  the 
horfe  cannot  eat  fufliciently  to  Support  him*  or  Swallow  any  thing; 
from  inflammation  of  the  throat,  jaws,  &c.  or  in  convulsions, 
attended  with  a  locked  jaw,  &c. 

0.  Diuretic  clyjler.  Venice  turpentine  two  ounces  ;  Caftile 
foap  one  ounce.  Diifolve  the  leap  in  two  quarts  of  warm 
water  ;  then  add  the  turpentine,  after  it  has  been  well  beat 
up  with  the  yolks  of  two  eggs. 

The  diuretic  clyfter  is  of  great' ufe  in  the  Strangury,  and  ob¬ 
structions  in  the  urinary  pall  ages  ;  and  as.it  is  immediately  ap¬ 
plied  to  the  parts  affeCted,  it  Seldom  Sails  of  giving  relief,  and 
has  a  much  better  effect  when  prefcribed  in  this  manner  than 
when  given  by  the  mouth :  by  this  latt  way  it  mixes  with 
the  whole  rnafs  of  fluids,  and  may  lol’e.a  considerable  portion 
of  its  diuretic  quality  before  it  reaches  the  kidneys;  but,  by 
being  adminiltered  in  the  form  of  a  clyfter,  it  is  readily  ab- 
forbed  by  the  neighbouring  vefl’els,  and  promotes  a  free  difeharge 
of  urine. 

It  would  be  needlefs  to  add  more  forms  of  clyfters,  as  thofe-. 
above  mentioned  will  anfwer  moft  cafes,  without  any  material 
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alteration,  but  what  may  be  eafily  fupplied  by  the  judicious 
practitioner. 

There  are  a  variety  of  cafes  where  clyfters  may  be  admini- 
ftered  with  great  fuccefs,  befides  thofe  already  hinted  at  ;  as 
in  inflammatory  fevers,  fpafmodic  conftriCtions,  and  colicky 
complaints  in  the  bowels  ;  in  recent  coughs,  apoplexy,  con- 
vulfions,  paralytic  complaints,  or  levelling  of  the  belly  whether 
from  air  pent  up  in  tire  bowels  or  from  hardened  excrements  ; 
in  cafes  where  horfes  are  troubled  with  worms,  as  the  alcarides 
which  lodge  in  the  lower  part  of  the  inteftines,  or  when  bott- 
worms  are  oblerved  flicking  in  the  anus,  or  voided  with  the 
dung  ;  in  very  coftive  habits,  before  laxative  or  opening  medi¬ 
cines  are  given  by  the  mouth  :  in  wounds  which  penetrate  deep 
— 4nto  the  muicular  or  tendinous  parts,  or  in  the  belly,  &c.  in  in¬ 
flammations  of  the  eyes,  or  when  the  head  feems  particularly 
affe&ed;  in  inflammatory  fwellings  on  any  part  of  the  body, 
when  a  horfe  cannot  fwallow  any  food,  &c.  whether  it  proceeds 
from  fpaffn  in  the  mufcles  of  the  throat,  inflammations,  or 
fwellings.  Clyfters  compofed  of  mucilaginous  fubftances,  as 
ltarch,  linfeed,  &c.  are  of  great  benefit  in  violent  diarrhoeas  or 
loofenefs,  whether  it  proceeds  from  a  natural  difcharge,  or  from 
too  ftrong  purging  medicines. 

It  ought  always  to  be  remembered,  that  clyfters  fbould  be  re¬ 
peated  frequently,  till  Rich  time  as  the  diforder  for  which  they 
are  given  is  either  removed  or  greatly  abated.  This  injunction 
may  be  the  more  readily  complied  with,  as  the  adminiftering 
elyiters  to  horfes  is  not  attended  either  with  much  trouble  or 
difturbance  to  them. 

Sect.  V.  O/'Rowels  and  Setons. 

The  judicious  writer  laft  quoted  obferves  very  juftly,  that 
rowels  for  horfes  anfwer  the  lame  purpole  as  itlues  in  the  hu¬ 
man  body.  The  method  of  introducing  them  is  by  making  an 
incifion  through  the  fkin,  about  three-eighths  of  an  inch  long, 
and  then  feparating  the  fldn  from  the  flefh  with  the  finger,  or 
with  a  blunt  horn,  all  round  the  orifice,  as  far  as  the  finger  will 
eafily  reach ;  then  introducing  a  piece  of  leather,  very  thin, 
fhaped  round,  about  the  fize  of  a  crown  piece,  having  a  large 
round  hole  in  the  middle  of  it.  Previous  to  introducing  the 
leather,  it  fhould  be  covered  with  lint  or  tow,  and  dipped  into 
tome  digeftive  ointment ;  a  pledget  of  tow,  dipped  in  the  fame 
ointments,  fhould  likewife  be  put  into  the  orifice,  in  order  to 
keep  out  the  cold  air  :  the  parts  around  it  foo»  fwell,  which 
is  followed  with  a  plentiful  difcharge,  from  the  orifice,  of  yellow 
ferum  or  lymph;  and,  in  two  or  three  days  at  moft,  the  dif¬ 
charge  turns  into  thick  groks  white  matter :  the  rowel  is  then 
faid  to  fuppurate. 

Thefe  artificial  vents  aCl  by  revulfion  or  derivation ;  and 
hence  they  become  of  great  ufe  in  many  cafes,  as  they  empty 
the  lurrounding  veflels  by  a  regular  flow  difcharge  of  their  con¬ 
tents,  and  are  even  of  great  fervice  when  there  is  a  redundancy 
or  fulnel's  of  humours  in  general,  which  may  require  a  gradual 
difcharge,  in  preference  to  greater  evacuations  by  purging  me¬ 
dicines,  &c.  Rowels  fhould  be  placed  (efpecially  in  forne 
particular  cafes)  as  near  the  affeCted  part  as  poffible  ;  and,  at 
all  times,  they  ought  to  have  a  depending  orifice,  in  order  to 
admit  of  a  free  difcharge  of  the  matter  that  may  be  contained  in 
them. 

The  parts  where  they  ought  to  be  inferted,  and  where  they 
are  found  to  anfwer  beft,  are  the  belly,  inlide  of  the  thighs,  the 
bread,  and  outfide  of  the  fhoulders  and  hips  ;  the}'1  are  fome- 
times,  but  very  injudicioufly,  put  in  between  the  jaw-bones 
under  the  root  cf  the  tongue,  where  they  never  come  to  a 
proper  iuppuration,  on  account  of  the  conftant  motion  of  the 
parts  in  eating,  See.  neither  do  they  anfwer  any  good  purpole 
ffoxii  being  placed  in  that  fituation.  In  fome  diforders  it  is  found 
necefyiry  to  put  in  feveral  of  them  at  once,  in  order  to  make  a 
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Ruble n  revulfion  from  the  parts  affected ;  but  this  fhould  be  de¬ 
termined  by  the  horfe's  age,  flrcngth,  and  circumftances  that 
require  them. 

But  though  rowels  are  found  very  beneficial  in  fome  cafes, 
yet,  like  a  number  of  other  operations  common  to  horfes,  they 
lometimes,  by  the  improper  tife  of  them,  become  hurtful  to 
the  conftitution  ;  and,  in  fome  difeafes,  they  frequently,  inflead 
of  luppurating,  turn  gangrenous.  Thus,  in  violent  fevers, 
where  they  are  frequently  veryjmproperly  applied,  they  never 
fuppurate  properly  :  whether  this  proceeds  from  the  quicknefs 
of  the  pulfe,  together  with  the  violent  rapidity  with  which  the 
fluids  in  general  are  then  carried  through  the  veflels,  or  front 
the  violent  agitation  in  which  the  whole  lyftem  is  thrown,  it  is 
difficult  to  determine  ;  but  experience  confirms  the  oblervation, 
when  properly  attended  to.  In  Rich  cafes,  the  lurrounding 
parts  where  the  rowel  is  placed,  feldom  or  never  fwell  (as  in 
the  ordinary  courfe,  when  they  fuppurate  properly),  but  appear 
dry,  or  much  in  the  fame  Rate  as  when  they  were  firft  put  in; 
there  is  little  or  no  difcharge  from  the  orifice  ;  and  the  little  that 
does  come  is  thin,  ichorous,  and  bloody.  In  Inch  cafes,  they 
ought  to  be  taken  out  immediately,  and  the  parts  well  fo¬ 
mented  with  a  ftrong  infufion  of  camomile,  or  an  emollient 
poultice  applied,  if  it  can  be  properly  fixed,  and  frequently  re¬ 
peated  ;  at  intervals,  the  parts  ought  likewife  to  be  bathed 
with  Goulard  water,  vinegar  and  water,  &c.  carefully  covering 
the  parts  from  the  external  air  ;  and,  provided  there  is  no  fever 
at  the  time,  two  or  three  ounces  of  Peruvian  bark  may  be 
given  through  the  day,  either  made  into  balls  or  given  in  a 
liquid  ;  and  this  continued  till  the  threatening  iymptoms  are 
removed. 

Rowels  are  of  great  ufe  in  carrying  off  rheums  or  defluxions 
from  the  eyes;  in  great  fwellings  of  the  glands,  Sec.  about  the 
throat  and  jaws,  which  threaten  a  fuflbeation ;  or  when  the 
head  feems  particularly  affected,  as  in  the  vertigo  or  flaggers, 
apoplexy,  &e.  See.;  in  recent  lamenefs;  fwellings  of  the  legs 
and  heels,  attended  with  a  difcharge  of  thin  ichorous  matter, 
Sec.;  in  large  and  hidden  fwellings  in  any  part  of  the  body;  or 
when  extravafations  of  the  fluids  have  taken  place,  from  blows, 
bruifes.  Sec.  or  when  a  horfe  has  had  a  fevere  fall,  Sec.  and  in 
a  variety  of  other  cales,  which  will  occur  to  the  judicious  prac¬ 
titioner. 

Scions  are  of  great  ufe  in  carrying  off  matter  from  deep  feated 
tumors  or  abfcelfes  in  different  parts  of  the  body.  They  ought  at 
all  times  be  ufed  in  preference  to  making  deep  incifions  into  the 
muicular  parts,  which  not  only  disfigure  horfes,  but  fuch  deep 
incifions  are  very  difficult  to  heal  up  in  them,  on  account  of  the 
fituation  of  fome  of  thefe  tumors,  and  the  horizontal  pofition 
of  the  body,  which  is  unfavourable  in  many  cales  for  procuring 
a  depending  opening  in  order  to  carry  off  the  matter,  as  in  tu¬ 
mors  on  the  back,  withers,  and  upper  part  of  the  neck  imme¬ 
diately  behind  the  ears,  which  are  very  common.  Befides  the 
horizontal  pofition  of  the  bodv,  the  natural  rcflleffnels  and  im¬ 
patience  of  horfes  renders  it  impracticable  to  fix  proper  band¬ 
ages  on  thofe  elevated  parts;  the  fituation  of  them  likewife  will 
not  admit  of  proper  dreifings  being  fixed  on  them  with  any  de¬ 
gree  of  certainty  of  their  remaining  for  any  length  of  time; 
by  which  means  the  openings  made  into  fuch  tumors  or  abfeefies 
are  frequently  left  bare,  and  expofed  to  the  cold  air,  &:c. :  hence 
fuch  openings  degenerate  into  very  fi.u!  ulcers,  and  produce  a 
great  deal  of  fungous  flefh,  and  which  requires  to  be  repeatedly 
cut  away  with  the  knife,  as  the  ftrongetl  cauftics  that  can  be  ap¬ 
plied  are  not  fufficient  to  keep  it  under. 

Setons  are  introduced  by  long,  thin,  fliarp-pointed  inftru- 
ments  or  needles,  fhaped  like  a  dart  at  the  point,  and  having  at 
the  other  extremity  an  eye  to  receive  the  end  of  the  cord,  which 
is  to  be  left  in  the  tumor.  The  fize  of  the  Lnfirument  may  be 
determined  by  that  of  the  tumor,  and  the  thick  nets  of  the  cord 
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which  is  to  follow  it,  and  which  at  all  times  ought  to  be  fmaller 
than  the  perforation  made  by  the  point  of  the  needle.  Every 
prafclitioner  in  farriery  tbould  always  have  a  number  of  thefe 
needles  by  him,  of  different  fizes,  that  is,  from  6  to  14  or  1 
inches  long,  a  little  bended  on  the  flat  or  under  fide.  The  fol¬ 
lowing  is  the  method  of  applying  them  in  cafes  of  tumors,  &c. 
When  the  matter  is  found  to  flufluate  in  the  tumor,  the  needle, 
armed  with  a  cord  at  the  other  end,  is  to  be  introduced  at  the 
upper  part  of  it,  and  the  (harp  point  of  the  inftrument  directed 
to,  and  brought  out  at  the  under  or  lowermoft  part  of  the  tu¬ 
mor,  including  the  length  of  it;  or,  if  needful,  through  the 
found  mufcular  flefh  on  the  under  part,  in  order  to  make  a  de¬ 
pending  orifice  for  the  matter  to  run  freely  off ;  the  cord  fliould 
be  dipped  in  tome  digeftive  ointment,  and  then  tied  together  at 
both  ends  with  a  thread,  in  order  to  prevent  its  flipping  out. 
But  if,  from  the  length  of  the  perforation,  the  cord  fhould  not 
admit  of  being  tied  together  at  the  ends,  a  fmalt  button  of 
wood,  or  fome  luch  fubttance,  may  be  fixed  at  each  end  :  only, 
from  this  circumftance,  the  cord  will  require,  when  fhifted,  oc- 
calionally  to  be  drawn  upwards  and  downwards;  whereas, 
when  the  ends  of  it  are  tied  together,  it  forms  a  circle,  and  may 
always  be  fhifted  downwards  to  the  lower  orifice.  When  the 
matter  in  the  tumor  appears  to  be  wholly  difcharged  or  dried 
up,  and  no  thicknefs  appearing  but  where  the  cord  is,  it  mayr 
then  be  cut  out,  and  the  orifices  fuffered  to  heal  up. 

When  the  needle  for  introducing  the  feton  is  to  pafs  near  to 
any  large  blood-veffels  or  nerves  ;  in  order  to  prevent  the  chance 
of  their  being  wounded,  it  may  be  concealed  in  a  canula  or 
cafe,  open  at  both  ends;  and  after  an  opening  is  made  at  the 
upper  part  of  the  tumor  fuflicient  to  admit  the  needle  with  its 
cafe,  it  may  then  be  directed  with  fafety  to  pafs  the  blood-vef¬ 
fels,  &c.  It  may  then  be  pufhed  forward  through  the  canula 
and  the  oppofite  fide  of  the  tumor,  and,  having  only  the  com¬ 
mon  teguments  to  perforate,  all  danger  will  be  avoided. 

Sect.  VI.  Of  Alterative  Medicines. 

We  underhand  by  alteratives,  fuch  medicines  as,  having  no 
immediate  l'enfible  operation,  gradually  improve  the  conftitu- 
tion.  Phyficians  have  doubted  whether  any  medicines  are  ca¬ 
pable  of  altering  the  Hate  of  the  fluids  of  an  animal ;  but  ex¬ 
perience  proves  that  thefe  remedies  may'  be  beneficially  em¬ 
ployed,  at  leaft  where  the  folids  are  to  be  afted  on. 

Nitre  and  antimony  are  the  two  mod  important  remedies  of 
this  clafs,  but  we  flmll  alfo  ipeak  of  other  remedies  that  operate 
favourably  in  this  way.  Nitre  is  exceedingly  ufeful  in  all  cafes 
where  the  animal  thews  any  difpofition  to  general  inflamma¬ 
tion  ;  and  one  great  advantage  which  arifes  from  the  ufe  of  this 
medicine  over  mod  others,  is  that,  as  its  operation  i$  chiefly  by 
urine,  it  requires  no  confinement  or  clothing;  but  the  horfe 
may  be  worked  moderately  throughout  the  whole  courfe. 

The  quantity  of  nitre  given  at  a  time  fliould  be  from  two  to 
three  ounces  a-day ;  let  it  be  finely  powdered,  and  then  mix 
with  it  byr  little  at  a  time  as  much  honey  as  will  form  it  into  a 
ball :  give  it  every  morning  falling  three  weeks  or  a  month,  ac¬ 
cording  to  circumlfances.  If  it  be  obferved  that  the  horfe  fhows 
an  uneafinefs  at  the  llomach  after  taking  it,  a  horn  or  two  of 
any  liquor  fliould  be  given  after  it,  or  it  may  be  diffblved  at 
firil  in  his  water,  or  mixed  with  his  corn ;  though  the  ball, 
where  it  agrees,  is  the  eafieft  method  of  giving  it. 

When  horfes  take  drinks  with  great  relu&ance,  powders  muff 
be  given  in  their  feeds  :  thus  crude  antimony,  or  liver  of  an¬ 
timony  finely  powdered,  may  be  given  to  the  quantity  of  half 
an  ounce,  night  and  morning;  but  in  all  furfeits,  gum  guaia- 
cum  mixed  with  antimony  is  found  more  efficacious.  Thus, 
Take  of  crude  antimony  finely  powdered,  or,  where  it  can 
be  afforded,  cinnabar  of  antimony,  and  gum  guaiacum,  of 
each  a  pound :  mix  together  with  an  oily  peftle,  to  prevent 
VoL.  III. 


the  gum’s  caking :  divide  the  whole  into  32  doles,  viz.  an 
ounce  each  dofe  ;  let  one  be  given  every  day  in  the  even¬ 
ing-feed. 

Or,  Take  of  cinnabar  of  antimony,  gum  guaiacum,  and 
Caftile  or  Venice  foap,  of  each  half  a  pound;  fait  of  tar¬ 
tar,  four  ounces :  beat  them  up  into  a  mafs,  and  give  an 
ounce  every  day.  To  thefe  may  be  added,  very  advantage- 
oufly,  an  ounce  and  an  half  of  camphor. 

Here  it  mayr  be  right  to  obferve,  that  the  aftion  of  antimony 
on  a  horfe  is  materially'’  different  from  what  happens  in  the 
human  fubje£t.  In  the  horfe,  antimony  in  its  crude  date  is  the 
moft  aftive  and  efficacious  form  in  which  it  can  be  adminifter- 
ed;  whilft,  in  man,  it  has  little  or  no  efle<T.  On  the  contrary, 
thofe  preparations  in  which  antimony  is  joined  with  an  acid, 
as  tartarifed  antimony,  are  fo  extremely  active  in  the  human  fub- 
je6t,  that  not  more  than  a  grain  or  two  can  he  given  at  a  dofe, 
whilft  the  horfe  can  very  well  difpenfe  with  a  dofe  of  three  or 
four  drams.  The  horfe  is  incapable  of  the  a6t  of  vomiting, 
and  on  this  peculiarity,  very  probably,  depends  this  curious 
fa6l  with  regard  to  antimony. 

jEthiops  mineral,  given  to  the  quantity  of  half  an  ounce  a- 
day,  is  a  very  good  fweetener  and  corrector  of  the  blood  and 
juices ;  but  it  has  been  obferved,  after  having  been  taken  a 
week  or  ten  days,  to  make  fome  horfes  dabber,  and  unable  to 
chew  their  hay  and  oats ;  and  the  fame  fymptoms  have  arifen, 
where  only  two  drams  of  crude  mercury  has  been  given,  and 
continued  about  the  fame  fpace  of  time. 

In  many  cafes  the  fame  ends  may  be  better  promoted  by 
Diet-drinks,  as  1.  A  decottion  of  logwood,  prepared  like  that  of 
guaiacum,  is  fuecefsfullyr  given  in  furfeits.  2.  Lime  water, 
prepared  with  fhavings  of  lad'afras  and  liquorice,  i3  a  good  diet- 
drink  to  fweeten  and  correct  a  horfe’s  blood  ;  and  may  be  given 
with  the  nitre-balls  for  that  purpofe.  3.  Tar-water  alfo  may 
in  many  cafes  be  well  worth  trial :  but  let  it  be  remembered, 
that  all  medicines  of  this  .kind  fhould  be  continued  a  confider- 
able  time  in  obftinate  cafes. 

Sect.  VII.  Of  the  Prevention  and  Cure  of  Colds. 

A  cold  in  a  horfe  is  the  fame  fort  of  difeafe  as  in  a  man. 
It  is  oceafioned  by  the  fame  expofure,  and  to  be  avoided  by  the 
fame  fort  of  cautions  as  we  ourlelves  think  neceflary.  To  enu¬ 
merate  the  various  caufes  of  colds  would  be  endlefs :  the  moft 
ufual  are,  riding  horfes  till  they  are  hot,  and  fuffering  them  to 
ftand  in  that  condition  where  the  air  is  cold  and  piercing;  re¬ 
moving  a  horfe  from  a  hot  ftable  to  a  cold  one,  and  too  fudden- 
ly  changing  his  clothing;  whence  it  is  that' horfes  often  catch 
fuch  fevere  colds  after  they  come  out  ot  dealer’s  hands,  and 
are  not  carefully  rubbed  down  when  they  come  in  hot  oft' 
journeys. 

Where  there  is  a  conftant  attention  and  care,  the  effe<5ls  of 
cold  are  not  only  foon  difcovered,  but  an  obfervation  may  be 
very  early  made  to  what  part  it  more  immediately  direfls  its 
attack.  For  inftance,  if  the  nervous  f'yftem  be  the  moft  irri¬ 
table,  the  affeftion  is  quickly  perceived  in  the  eyes ;  if  the 
glandular,  upon  the  neck,  throat,  under  the  ears,  or  in  the  head  : 
or  if  more  particularly  the  fyftem  of  circulation  has  been  af¬ 
fected,  the  eonfequences  are  foon  apparent  upon  the  lungs.:  and 
will  be  exerted  more  or  lefs  in  a  cough,  or  difficulty  of  breath¬ 
ing,  according  to  the  feverity  of  attack,  from  the  repuifion  of 
perfpirable  matter,  and  its  confequent  abforntion  into  the  cir¬ 
culation.  As  foon  as  the  horfe  is  in  this  {late,  a  iymptomaUe 
fever  attends ;  which  is  to  be  underftood  as  no  more  than  a  de¬ 
gree  of  febrile  heat  or  irritability  dependent  on  the  original 
caufe,  which  gradually  ceafes  as  the  primary  difeafe  is  found  to 
decline. 

From  an  affe&ion  of  the  different  parts  above  fpecified,  vari¬ 
ous  diforders  enlue,  which  are  treated  of  in  the  fubfequent  parts 
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of  this  work.  Here  we  have  only  to  confider  that  kind  of  cold 
fixed  on  the  lungs,  which  produces  cough  ;  and  which,  if  taken 
in  its  frrft  ftage,  generally  yields  to  very  fimple  remedies. 

As  foon  as  the  attack  has  been  obferved,  bleeding  fhould  be 
inftantly  performed,  according  to  fymptoms,  fize,  Hate,  and  con¬ 
dition  ;  and  the  blood  preferred  a  few  hours  to  afcertain  its 
ftate  :  if  livid  or  black,  with  a  coat  of  fize  upon  its  furface, 
there  is  no  doubt  of  its  vilcidity,  and  of  the  obftru&ed  circula¬ 
tion  of  that  fluid  through  the  liner  velfels  of  the  lungs.  In 
three  or  four  hours  after  bleeding,  give  a  mafh  prepared  as  fol¬ 
lows  : 

Take  of  bran  and  oats,  equal  parts.  Pour  on  boiling  water, 
a  fufficient  quantity  :  then  ftir  in  it  anifeed  and  liquorice 
powders,  each  one  ounce ;  honey,  four  ounces.  In  two 
hours  after  the  mafh,  give  a  gallon  or  fix  quarts  of  foft 
water,  moderately  warm,  in  which  has  been  ditl'olved  two 
ounces  of  nitre. 

Thefe  mallies  Mr.  Taplin  directs  to  be  “  continued  every 
•night  and  morning,  giving  a  moderate  feed  of  dry  oats  in  the 
middle  of  the  day,  good  fweet  hay  in  fmall  quantifies,  and  the 
lame  proportion  of  nitre  to  be  repeated  in  the  water  after  each 
mafh.  To  thefe  mult  be  added  the  neceflary  regulations  of 
good  dreffing  and  gentle  exercile,  which  in  general  loon  effeft 
the  cure  of  fuch  colds  as  are  counteracted  upon  the  firft  attack.” 

To  humour  thofe  who  are  not  fatisfied  without  fome  formal 
compofitions,  the  following  may  be  exhibited  when  the  fever 
does  not  run  high  : 

Pefloral  Ho-rfe-balL  Take  of  the  frelli  powders  of  anifeed, 
elecampane,  carraway,  liquorice,  turmerick,  and  flour  of 
brimftone,  each  three  ounces  ;  juice  ofliquorice,  four  ounces, 
ditfolved  in  a  lufficient  quantity  of  mountain;  faffron, 
powdered,  half  an  ounce;  falad-oil  and  honey,  half  a  pound; 
oil  of  anifeed,  one  ounce  :  mix  together  with  wheat-flour, 
enough  to  make  them  into  a  pafte. 


Or  the  following,  from  Dr.  Bracken  t 

Take  anifeed,  carraway  feed,  and  greater  cardamoms,  finely 
powdered,  of each  one  ounce;  flour  of  brimllone,  two  ounces; 
turmerick,  in  fine  powder,  one  ounce  and  a  half;  faffron, 
two  drams  ;  Spanilh  juice,  dilfolved  in  water,  two  ounces  ; 
oil  of  anifeed,  half  an  ounce ;  liquorice  powder,  one  ounce 
and  a  half;  wheat-flour,  a  fufficient  quantity  to  make  into 
a  flifl' pafte,  by  beating  all  the  ingredients  well  in  a  mortar. 

Thefe  balls  confift  of  warm  opening  ingredients ;  and,  given 
in  fmall  quantities,  about  the  lize  of  a  pullet’s  egg,  will  en¬ 
courage  a  free  perforation. 

For  a  horle  loaded  with  flelh,  a  rowel  may  fometimes  be  ne¬ 
ceflary,  as  may  alfo  a  gentle  purge  or  two,  to  l'ome,  when  the 
diltemper  is  gone  off'. 

When  the  diforder  has  been  neglected,  and  made  a  rapid 
progrefs,  fhould  the  cough  be  violent  and  confhnt,  the  horfe 
very  dull  and  refuting  his  food,  and  the  fymptomatic  fever  run 
high,  the  blood  will  confequently  prove  as  before  defcribed.  In 
this  cafe  the  fymptoms  will  not  perhaps  yield  to  the  above  plan 
fo  loon  as  may  be  wifhed.  It  will  therefore  be  neceflary  to  re¬ 
peat  the  bleeding  in  two  or  three  days  at  farthelt,  according  to 
circumftances.  The  mafhes  may  at  the  fame  time  be  altered  to 
equal  parts  of  malt  and  bran,  fcalded  with  boiling  water;  into 
which,  when  nearly  cool  enough  for  the  manger,  ftir  elecam¬ 
pane,  anifeed  and  liquorice  powders,  each  one  ounce  :  this  math 
to  be  repeated  every  night  and  morning;  continuing  alfo  the 
noon-feed  dry,  and  the  nitre  two  ounces  in  the  water,  as  before 
diretfted.  By  a  due  attention  to  thefe  meafures,  relief  will  foon 
be  obtained,  and  a  cure  generally  effected  in  the  courfe  of  a 
few  days  :  Whereas,  by  delay  or  negleft,  a  confirmed  cough, 
afthma,  broken  wind,  or  contumption,  may  be  the  conlequence. 

Having  proceeded  thus  far  in  what  may  be  called  the  precau¬ 
tionary  plan  of  medicine  for  horfes,  we  fliall  next  proceed  to 
confider  their  difeafes. 


PART  IU.  OF  THE  DISEASES  OF  HORSES. 


Sect.  I.  Of  Fevers  in  general. 

i .  THE  fymptoms  of  a  fever  are,  great  reftleffnefs ;  the  horfe 
ranging  from  one  end  of  his  rack  to  the  other  ;  his  flanks  beat; 
his  eyes  are  red  and  inflamed ;  his  tongue  parched  and  dry ; 
his  breath  is  hot,  and  fmells  firong;  he  loles  his  appetite,  and 
nibbles  his  hay,  but  does  not  chew  it,  and  is  frequently  Irnell- 
ing  to  the  ground ;  the  whole  body  is  hotter  than  ordinary 
(though  not  parched,  as  in  fome  inflammatory  diforders) ;  he 
dungs  often,  little  at  a  time,  ulually  hard,  and  in  fmall  bits; 
he  fometimes  ftales  with  difficulty,  and  his  urine  is  high-colour¬ 
ed  ;  and  he  feems  to  thirft,  but  drinks  little  at  a  time  and 
often  ;  his  pulle  beats  full  and  hard,  to  50  ftrokes  and  upwards 
in  a  minute. 

The  firft  intention  of  cure  is  bleeding,  to  the  quantity  of  two 
or  three  quarts,  if  the  horfe  is  ftrong  and  in  good  condition  : 
then  give  him  a  pint  of  the  following  drink,  four  times  a-day; 
or  an  ounce  of  nitre,  mixed  up  into  a  ball  with  honey,  may  be 
given  thrice  a-day  inftead  of  the  drink,  and  waffied  down  with 
three  or  four  horns  of  any  fmall  liquor. 

Take  of  baum,  fage,  and  camomile  flowers,  each  a  hand¬ 
ful;  liquorice-root,  diced,  half  an  ounce;  fait  prunel  or  nitre, 
three  ounces  ;  infufe  in  two  quarts  of  boiling  water;  when 
cold,  ftrain  off,  and  fqueeze  into  it  the  juice  of  two  or 
three  lemons,  and  fweeten  with  honey. 

As  the  chief  ingredient  to  be  depended  on  in  this  drink  is 
the  nitre,  it  may  perhaps  be  as  well  given  in  water  alone ;  but 
as  a  horfe’s  ftomach  is  foon  palled,  and  he  requires  palatable 


medicines,  the  other  ingredients  may  in  that  refpe£l  have  their 
ufe.  Soleyfel  for  this  purpofe  advifes  two  ounces  of  fait  of 
tartar,  and  one  of  fal  ammoniac,  to  be  dilfolved  in  two  quarts 
of  water,  and  mixed  with  a  pail  of  common  water,  adding  a 
handful  of  bran  or  barley-flour  to  qualify  the  unpleafant  tafte  r 
this  may  be  given  every  day,  and  is  a  ufeful  medicine. 

The  following  alfo  may  be  given  for  this  purpofe. — Take 
pearl  allies,  one  ounce;  diftilled  vinegar,  a  pint;  water,  two 
pints ;  honey,  four  ounces ;  give  a  pint  of  this  three  or  four 
times  a-day.  In  preparing  this,  the  pearl  allies  fhould 
firft  be  dilfolved  in  the  diftilled  vinegar,  before  the  other 
articles  are  added. 

His  diet  fhould  be  fcalded  bran,  given  in  fmall  quantities; 
which  if  he  refufes,  let  him  have  dry  bran  fprinkled  with  water  : 
put  a  handful  of  picked  hay  into  the  rack,  which  a  horfe  will 
often  eat  when  he  will  touch  nothing  elfe;  his  water  need  not 
be  much  warmed,  but  fhould  be  given  often  and  in  fmall  quan¬ 
tities  :  his  clothing  Ihould  be  moderate;  too  much  heat  and 
weight  on  a  horfe  being  improper  in  a  fever,  which  fcarce  ever 
goes  oft'  in  critical  l'weats,  as  thole  in  the  human  body  termir 
nate,  but  by  ftrong  perfpiration. 

If  in  a  day  or  two  he  begins  to  eat  his  bran  and  pick  a  little 
hay,  this  method  with  good  nurfing  will  anfwer  :  but  if  he  re¬ 
fufes  to  feed,  more  blood  fhould  be  taken  away,  and  the  drinks 
continued  ;  to  which  may  be  added  two  or  three  drams  of  faf¬ 
fron,  avoiding  at  that  time  all  hotter  medicines  :  the  following 
clyfter  fhould  be  given,  which  may  be  repeated  every  day,,  efpe- 
cially  if  his  dung  is  knotty  or  dry. 
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Take  two  handfuls  of  marfhmallows,  and  one  of  camomile 
flowers ;  fennel-feed,  an  ounce  ;  boil  in  three  quarts  of 
water  to  two;  drain  off,  and  add  four  ounces  of  treacle, 
and  a  pint  of  linfeed  oil,  or  any  common  oil. 

Two  quarts  of  water-gruel,  fat  broth,  or  pot-liquor,  with  the 
treacle  and  oil,  will  anf'wer  this  purpofe  ;  to  which  may  be 
added,  a  handful  of  fait.  Thele  for*.?  of  clyfters  are  more  pro¬ 
per  than  thofe  with  purging  ingredients. 

.  The  following  opening  drink  is  very  effectual  in  thofe  fevers ; 
and  may  be  given  every  other  day,  when  the  clyfters  fbould  be 
omitted  ;  but  the  nitre-balls  or  drink  may  be  continued,  except 
on  thofe  days  when  thefe  are  taken. 

Take  of  cream  of  tartar  and  Glauber’s  falts,  each  four 
ounces;  diifolve  in  barley-water,  or  any  other  liquor ;  an 
ounce  or  two  of  lenitive  eledluary  may  be  added,  or  a 
dram  or  two  of  powder  of  jalap,  to  quicken  the  operation 
in  fome  horfes. 

Four  ounces  of  Glauber’s  f^lts,  or  cream  of  tartar,  with  the 
fame  quantity  of  lenitive  eledtuary,  may  be  given  for  the  fame 
purpofe,  if  the  former  thould  not  open  the  body  lufficiently. 

In  four  or  live  days  the  horfe  generally  begins  to  pick  his  hay, 
and  has  a  feeming  rclifh  for  food;  though  his  Hanks  will  heave 
pretty  much  for  a  fortnight :  yet  the  temper  of  his  body  and 
return  of  appetite  (how,  that  nothing  more  is  requifite  to  com¬ 
plete  his  recovery  than  walking  him  abroad  in  the  air,  and  al¬ 
lowing  plenty  of  clean  litter  to  reft  him  in  the  ftable.  This 
method  of  treating  a  fever  is  fimple,  according  to  the  laws  of 
nature  ;  and  is  confirmed  by  long  experience  to  be  infinitely 
preferable  to  the  hot  method.  The  intention  here  is  to  leffen 
the  quantity  of  blood,  promote  the  fecretion  of  urine  and  per- 
ipi ration ,  and  cool  and  dilute  the  fluids  in  general. 

2.  But  though  moft  of  the  fevers  to' which  the  horfe  is  fubjedt 
are  purely  inftainmatory,  yet  there  is  another  fort  of  fever  that 
happens  to  horfes,  of  a  more  complicated  and  irregular  nature 
than  the  former,  and  which,  if  not  properly  treated,  often 
proves  fatal. 

.  The  figns  are,  a  flow  fever,  with  languiftiing,  and  great  de- 
preffions  :  the  hoife  is  fometimes  inwardly  hot,  and  outwardly 
cold  ;  at  other  times  hot  all  over,  but  not  to  any  extreme ; 
his  eyes  look  moift  and  languid  ;  he  has  a  continual  moifture  in 
his  mouth,  which  is  the  reafon  he  feldom  cares  to  drink,  and 
when  he  dees,  it  is  but  a  little  at  a  time.  He  feeds  but  little,  and 
leaves  off  as  foon  as  he  has  eat  a  mouthful  or  two  ;  he  moves  his 
jaws  in  a  feeble  loofc  manner,  with  an  unpleafant  grating  of  his 
teeth  ;  his  body  is  commonly  open  ;  his  dung  foft  and  moift, 
but  feldom  greafy ;  his  ftaling  is  often  irregular,  fometimes 
little,  at  other  times  profufe,  feldom  high-coloured,  but  rather 
pale,  with  little  or  no  fediment. 

When  a  horfe 's  appetite  declines  daily,  till  he  refufes  all 
meat,  it  is  a  bad  fign.  When  the  fever  doth  not  diminifh,  or 
keep  at  a  ftand,  but  increafes,  the  cafe  is  dangerous.  But  when 
it  fenfibly  abates,  and  his  mouth  grows  drier,  the  grating  of  his 
teeth  ceafes,  his  appetite  mends,  and  he  takes  to  lie  down 
(which  perhaps  he  has  not  done  for  a  fortnight),  thefe  are  pro- 
mifing  ligns.  A  horfe  in  thefe  fevers  always  runs  at  the  nofe, 
but  not  the  kindly  white  difeharge,  as  in  the  breaking  of  a  cold, 
but  of  a  reddiftr  or  greenifh  dufky  colour,  and  of  a  confidence  like 
glue,  and  fticks  like  turpentine  to  the  hair  On  the  infide  of  the 
noftrils  :  If  this  turns  to  a  gleet  of  clear  thin  water,  the  horfe’s 
hide  keeps  open,  and  he  mends  in  his  appetite  ;  thefe  are  certain 
ligns  of  recovery. 

The  various  and  irregular  fymptoms  that  attend  this  flow  fe¬ 
ver,  require  great  fkill  to  direct  the  cure,  and  more  knowledge 
of  the  fymptoms  of  horfes’  difeales  than  the  generality  of  gen¬ 
tlemen  are  acquainted  with.  The  experienced  farrier  fhould 
therefore  be  confulted  and  attended  to,  in  regard  to  the  fymp¬ 
toms  ;  but  very  feldom,  as  to  the  application  of  the  remedy, 
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which  is  generally  above  their  comprehenfion  5  though  it  may 
be  readily  (elected,  by  duly  attending  to  the  obfervations  here 
inculcated. 

Firft,  then,  a  moderate  quantity  of  blood,  not  exceeding 
three  pints,  may  be  taken  away,  and  repeated  in  proportion  to 
his  ftrength,  fulnefs,  inward  forenefs,  cough,  or  any  tendency 
to  inflammation.  After  this,  the  fever-drink  firft  above-men¬ 
tioned  may  be  given,  with  the  addition  of  an  ounce  of  fnake- 
root,  and  three  drams  of  faflron  and  camphor,  dilfolved  firft  in 
a  little  fpiril  of  wine;  the  quantity  of  the  nitre  may  be  lefi’ened, 
and  thele  increafed  as  the  fymptoms  indicate. 

The  diet  fhould  be  regular;  no  oats  given,  but  fealded  or 
raw  bran  fprinkled ;  the  bed  flavoured  hay  fhould  be  given  by 
handfuls,  and  often  by  hand,  as  the  horle  fometimes  cannot 
lift  up  his  head  to  the  rack. 

As  drinking  is  fo  abfolutely  necefiary  to  dilute  the  blood,  if 
the  horfe  refufes  to  drink  freely  of  warm  water  or  gruel,  he 
mull  be  indulged  with  having  the  chill  only  taken  oft’  by  Hand¬ 
ing  in  the  ftable  :  nor  will  any  inconvenience  enfue,  but  oftener 
an  advantage;  for  the  naufeous  warmth  of  water,  forced  on 
horfes  for  a  time,  palls  their  ftomachs,  and  takes  away  their  ap¬ 
petites,  which  the  cold  water  generally  reftores. 

Should  the  fever  after  this  treatment  increafe,  the  horfe  feed 
little,  Hale  often,  his  urine  being  thin  and  pale,  and  his  dung 
fometimes  loofe,  and  at  other  times  hard  ;  fhould  the  moifture 
in  his  mouth  continue,  his  thin  being  fometimes  dry  and  at 
others  moift,  with  his  coat  looking  ftarting  and  forfeited  :  upon 
thefe  irregular  fymptoms,  which  denote  great  danger,  give  the 
following  balls,  or  drink  ;  for  in  thefe  cafes  there  is  no  lime  to 
be  loft. 

Take  of  contrayerva-root,  myrrh,  and  fnake-root,  powdered, 
each  two  drams;  faffron,  one  dram;  mithridate,  or  Venice 
treacle,  half  an  ounce  ;  make  into  a  ball  with  honey,  which 
thould  be  given  twice  or  thrice  a-day,  with  two  or  three 
horns  of  an  infufion  of  fnake-root  fweetened  with  honey  ; 
to  a  pint  and  a  half  of  which  may  be  added,  half  a  pint  of 
treacle-water  or  vinegar,  which  latter  is  a  medicine  of  ex¬ 
cellent  ufe  in  all  kinds  of  inflammatory  and  putrid  dilor- 
ders,  either  external  or  internal. 

Should  thefe  balls  not  prove  luccefsful,  add  to  each  a  dram 
of  camphor,  and,  where  it  can  be  afforded,  to  a  horfe  of  value, 
the  fame  quantity  of  rhubarb.  Or  the  following  drink  may  be 
fubftituted  in  their  ftead  for  fome  days  : 

Take  contrayerva  and  fnake  root,  of  each  two  ounces;  liquo¬ 
rice-root,  one  ounce;  faffron,  two  drams;  infufe  in  two 
quarts  of  boiling  water,  dole  covered,  for  two  hours  ;  ftrain 
off,  and  add  half  a  pint  of  diftilled  vinegar;  four  ounces  of 
fpirit  of  wine,  wherein  half  an  ounce  of  camphor  is  dif- 
folved,  and  two  ounces  of  mithridate,  or  Venice  treacle  ; 
give  a  pint  of  this  drink  every  four,  fix,  or  eight  hours. 

Should  the  horfe  be  cottive,  recourfe  muft  be  had  to  clyfters, 
or  the  opening  drink  :  fhould  he  purge,  take  care  not  to  fup- 
prefs  it,  if  moderate  ;  but  if,  by  continuance,  the  horfe  grows 
feeble,  add  dialcordium  to  his  drinks,  inftead  of  the  mithridate  ; 
if  it  increafes,  give  more  potent  aftringents. 

Let  it  be  remembered,  that  camphor  is  a  very  powerful  and 
effectual  medicine  in  thefe  kinds  of  putrid  fevers ;  being  both 
adtive  and  fedative,  and  particularly  calculated  to  promote  the 
fecretions  of  urine  and  perlpiration. 

Regard  fhould  alfo  be  had  to  his  ftaling ;  which,  if  in  too 
great  quantities,  fo  as  manifeftly  to  deprels  his  fpiritr,  fhould  l  e 
controlled  by  proper  reftringents,  or  by  preparing  nis  drinks 
with  lime-water.  If,  on  the  contrary,  it  happens  that  he  is  too 
remifs  this  way,  and  Hales  fo  little  as  to  occafion  a  fulnefs  and 
fwelling  of  the  body  and  legs,  recourfe  may  be  had  to  the  fol¬ 
lowing  drink  : 

Take  of  nitre,  one  ounce;  juniper-berries,  and  Venice  tur- 
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pent'ine,  of  each  half  an  ounce :  make  into  a  ball  with  oil 
of  amber. 

Give  him  two  or  three  of  thefe  balls  at  proper  Intervals,  with 
a  decoftion  of  marlh-rnailows  fweetened  with  honey. 

But  if,  notwithftanding  the  method  we  have  laid  down,  a 
greenifli  or  reddifh  gleet  is  diftharged  from  his  noflrils,  with  a 
frequent  fneezing ;  if  he  continues  to  lofc  his  fleth,  and  becomes 
hide-bound  ;  if  he  altogether  forfakes  his  meat,  and  daily 
grows  weaker;  if  he  dwells  about  the  joints,  and  his  eyes  look 
fixed  and  dead  if  the  kernels  under  his  jaws  fwell,  and  feel 
loofe  :  if  his  tail  is  railed,  and  quivers  ;  if  his  breath  fmells 
ft  rang,  and  a  purging  enfues,  with  a  difcharge  of  fetid  dark-co¬ 
loured  matter ;  his  cafe  may  then  be  looked  on  as  defperate,  and 
all  future  attempts  to  fave  him  will  be  fruitlris. 

The  figns  of  ahorfe’s  recovery  are  known  by  his  hide  keeping 
open,  and  his  lkin  feeling  kindly  ;  his  ears  and  feet  will  be  of 
a  moderate  warmth,  and  his  eyes  brifk  and  lively  ;  his  nole 
grows  plean  and  dry ;  his  appetite  mends,  he  lies  down  well, 
and  both  dales  and  dungs  regularly. 

Be  careful  not  to  overfeed  him  on  his  recovery:  let  his  diet 
be  light,  feeds  fmall,  and  increafed  by  degrees  as  he  gets  ftrength ; 
for,  by  overfeeding,  horfes  have  frequent  relapfes  or  great  lur- 
feits,  which  are  al  ways  difficult  of  cure. 

If  this  fever  {hould  be  brought  to  intermit,  or  prove  of  the 
intermitting  kind,  immediately  after  the  tit  is  over,  give  an 
ounce  of  the  powder  of  yellow  bark,  and  repeat  it  every  fix 
hours  till  the  horfe  has  taken  four  or  fix  ounces  :  {hould  erup¬ 
tions  or  fwellings  appear,  they  ought  to  be  encouraged  ;  for  they 
are  good  fymptoms  at  the  decline  of  a  fever,  denote  a  termi¬ 
nation  of  the  diftemper,  and  that  no  further  medicines  are 
wanted. 

The  true  reafons,  perhaps,  why  fo  many  horfes  mifcarry  in 
fevers,  are,  that  their  mailers,  or  doctors,  will  not  wait  with 
patience,  and  let  nature  have  fair  play  :  that  they  generally  ne- 
gleft  bleeding  fufficiently  at  fil'd ;  and  are  condantly  forcing 
down  fugar  fops,  or  other  food,  in  a  horn,  as  if  a  horfe  mult  be 
darved  in  a  few  days  if  he  did  not  eat  :  then  they  ply  him  twice 
or  thrice  a-day  with  hot  medicines  and  fpirituous  drinks,  which 
(excepting  a  very  few  cafes)  mud  be  extremely  pernicious  to  a 
horfe,  whofe  diet  is  naturally  fimple,  and  whole  domach  and 
blood,  unaccudomed  to  fuch  heating  medicines,  mud  be  greatly 
injured,  and  without  doubt  are  often  inflamed  by  fuch  treat¬ 
ment. 

Dilute  the  blood  with  plenty  of  water,  or  white  drink  ;  let 
his  diet  be  warm  bran-mafhes,  and  his  hay  fprinkled.  Should 
the  fever  rife,  which  will  be  known  by  the  fymptoms  above  de- 
fcribed,  give  him  an  ounce  of  nitre  thrice  a-day  in  his  water,  or 
made  up  in  a  ball  with  honey.  Let  his  body  be  kept  cool  and 
open,  with  the  opening  drink,  given  twice  or  thrice  a  week  ;  or 
an  ounce  of  flit  of  tartar  may  be  given  every  day,  diffolved  in 
his  water,  for  that  purpofe,  omitting  then  the  nitre.  After  a 
week’s  treatment  in  this  manner,  the  cordial  ball  may  be  given 
*  once  or  twice  a  day,  with  an  infudon  of  liquorice  root  fweetened 
with  honey ;  to  which  may  be  added,  when  the  phlegm  is 
tough,  or  cough  dry  and  huffy,  a  quarter  of  a  pint  of  linleed  or 
fallad  oil,  and  the  fame  quantity  of  oxymel  of  fquills. 

The  following  cooling  purge  is  very  proper  to  give  at  the 
decline  of  the  didernper,  and  may  be  repeated  three  or  four 
times : 

Take  two  ounces  of  fenna  ;  anifeed,  and  fennel,  bruifed,  each 
half  an  ounce;  fait  of  tartar,  three  drams :  let  them  infufe 
two  hours  in  a  pint  of  boiling  water;  drain  oft’,  and  dif- 
folve  in  it  three  ounces  of  Glauber’s  fait,  and  two  of  cream 
of  tartar ;  give  for  a  dofe  in  the  morning. 

This  purge  generally  works  before  night  very  gently  ;  and  in 
fevers,  and  all  inflammatory  diforders,  is  infinitely  preferable  to 
any  other  phyfic. 


Before  we  clofe  this  fe&ion  on  fevers,  it  may  be  no  improper 
hint  to  the  curious,  to  take  notice,  that  a  horfe’s  pulfe  (hould 
more  particularly  be  attended  to  than  is  cuftomary,  as  a  proper 
edimate  may  thereby  be  made  both  of  the  degree  and  violence  of 
the  fever  prefent,  by  obferving  the  rapidity  of  the  blood's  mo¬ 
tion,  and  the  force  that  the  heart  and  arteries  labour  with  to 
propel  it  round.  The  higheft  calculation  that  has  been  made  of 
the  quicknefs  of  the  pulle  in  a  healthy  horfe,  is,  that  it  beats 
about  40  drokes  in  a  minute  ;  fo  that  in  proportion  to  the  in-, 
creafe  above  this  number,  the  fever  is  rifing ;  and  if  farther  in- 
creafed  to  above  50,  the  fever  is  very  high. 

How  often  the  pulfe  beats  in  a  minute  may  eafily  be  difeo- 
vered,  by  meafuring  the  time  with  a  dop-watch  or  minute  f«nd- 
glafs,  while  your  hand  is  laid  on  the  horfe’s  near  fide,  or  your 
fingers  on  any  artery  :  thofe  which  run  up  on  each  fide  the 
neck  are  generally  to  be  feen  beating,  as  well  as  felt,  a  little 
above  the  ched ;  and  one  within  fide  each  leg  may  be  traced 
with  the  finger. 

O  * 

A  due  attention  to  the  pulfe  is  fo  important  an  article,  in 
order  to  form  a  proper  judgment  in  fevers,  that  it  would  appear 
amazing  It  lias  fo  much  been  negledted,  if  one  did  not  recoiled, 
that  the  generality  of  farriers  are  fo  egregioudy  ignorant,  that 
they  have  no  manner  of  conception  of  the  blood’s  circulation, 
nor  in  general  have  they  ability  enough  to  didinguifh  the  dif¬ 
ference  between  an  artery  and  a  vein.  With  fuch  pretty  guar¬ 
dians  do  we  intrud  the  healths  and  lives  of  the  meft  valuable  of 
animals  !  / 

Sect.  II.  Of  Pleurify,  and  P  eripneumony ,  or  Inflammation  of 
the  Lungs,  &c. 

1.  These  diforders  have  fcarce  been  mentioned  by  any  writer 
on  farriery  before  Mr.  Gibfon ;  who,  by  frequently  examining 
the  carcafes  of  dead  horfes,  found  them  fubjed  to  the  different 
kinds  of  indammations  here  deferibed. 

In  order  to  didinguifh  thefe  diforders  from  others,  we  fhall  de- 
feribe  the  fymptoms  in  Mr.  Gibfon’s  own  words. 

“  A  pleurily,  then,  which  is  an  inflammation  of  the  pleura, 
and  a  peripneumony,  which  is  an  inflammation  of  the  lungs, 
have  fymptoms  very  much  alike;  with  this  difference  only, 
that  in  a  pleurily  a  horfe  (hows  great  undfinefs,  and  fhifts  about 
from  place  to  place  ;  the  fever,  which  at  firfl  is  moderate,  rifes 
fuddenly  very  high;  in  the  beginning  he  often  drives  to  lie 
down,  but  darts  up  again  immediately,  and  frequently  turns 
his  head  towards  the  affeded  flde,  which  has  caufed  many  to 
miitake  a  pleuretic  diforder  for  the  gripes,  this  fign  being  com¬ 
mon  to  both,  though  with  this  difference  :  in  the  gripes,  a 
horfe  frequently  lies  down  and  rolls ;  and,  when  the  pain  is 
violent,  he  will  alfo  have  convulfive  twitches,  his  eyes  beino- 
turned  up,  and  his  limbs  ffretched  out,  as  if  he  were  dying  ; 
his  ears  and  feet  are  fometimes  occafionally  hot,  and  fometimes 
as  cold  as  ice  ;  he  falls  into  profufe  fweats,  and  then  into  eold 
damps  ;  drives  often  to  dale  and  dung,  but  with  great  pain  and 
difficulty  ;  which  fymptoms  generally  continue  till  he  has  fome 
relief :  but,  in  a  pleurify,  a  horfe’s  ears  and  feet  are  always 
burning  hot,  his  mouth  parched  and  dry,  his  pulfe  hard  and 
quick  :  even  fometimes,  when  he  is  nigh  dying,  his  fever  is 
continued  and  increafing ;  and  though  in  the  beginning  he 
makes  many  motions  to  lie  down,  yet  adenvards  he  reins  bach 
as  far  as  his  collar  will  permit,  and  makes  not  the  lead  offer  to 
change  his  poffure,  but  ffands  panting  with  fhort  flops,  and  a 
difpofition  to  cough,  till  he  has  fome  relief  or  drops  down. 

“  In  an  inflammation  of  the  lungs,  feveral  of  the  fymptoms 
are  the  fame;  only  in  the  beginning  he  islefs  active,  and  never 
offers  to  lie  down  during  the  whole  time  of  his  ficknefs  ;  his  fe¬ 
ver  is  ftrong,  breathing  difficult,  and  attended  with  a  ffiort 
cough  :  and  whereas,  in  a  pleurify,  a  horfe’s  mouth  is  generally 
parched  and  dry ;  in  an  inflammation  of  the  lungs,  when  a 
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finrfe's  mouth  Is  open,  a  fopy  (lime  will  run  out  in  abundance; 
he  gleets  alfo  at  the  nofe  a  reddifh  or  vellowith  water,  which 
flicks  like  glue  to  the  infide  of  his  noftrils. 

“  In  a  pleurify,  a  horfe  heaves  and  works  violently  at  his 
flanks,  with  great  reftlelTnefs,  and  for  the  moft  part  his  belly  is 
tucked  up :  but  in  an  inflammation  of  the  lungs,  he  always 
(hows  fulnefs;  the  working  of  his  flanks  is  regular,  except  after 
drinking  and  fluffing  his  pofture  ;  and  his  ears  and  feet  are  for 
the  mod  part  cold,  and  often  in  damp  fweats.” 

a.  The  cure  of  both  thefe  diforders  is  the  fame.  In  the  be¬ 
ginning  a  ftrong  horfe  may  lofe  three  quarts  of  blood,  the  next 
day  two  quarts  more ;  and,  if  fymptoms  do  not  abate,  the 
bleedings  rauft  be  repeated,  a  quart  at  a  time  ;  for  it  is  fpeedy, 
large,  and  quick-repeated  bleedings  that  are  in  thefe  cafes 
chiefly  to  be  depended  on.  But  if  a  horfe  has  had  any  previous 
weaknefs,  or  is  old,  you  mull  bleed  him  in  lefs  quantities,  and 
oftener.  Mr.  Gibfon  recommends  rowels  on  each  fide  the  bread:, 
and  one  on  the  belly ;  and  a  bliftering  ointment  to  be  rubbed 
all  over  his  brifket  upon  the  foremoft  ribs. 

The  diet  and  medicines  fhould  be  both  cooling,  fcdative, 
relaxing,  and  diluting.  After  the  operation  of  bleeding,  there¬ 
fore,  Mr.  Taplin  directs  “  to  have  ready  fome  bran  and  very 
fweet  hay  cut  fmall,  and  fcalded  together;  which  place  hot  in 
the  manger,  that  the  fumes  may  be  imbibed  as  an  internal  fo¬ 
mentation  to  relax  the  rigidity  of  the  glands,  and  excite  a  dis¬ 
charge  from  the  noftrils  fo  foon  as  poflible.  The  very  nature  of 
this  cafe,  and  the  danger  to  which  the  horfe  is  expofed,  fufli- 
tiently  point  out  the  propriety  and  confiltency  of  exerting  all 
poflible  alacrity  to  obtain  relief,  or  counteract  the  dileafe  in  its 
firft  ftage:  therefore  let  the  fumigation  of  fcalded  bran  and  hay 
be  repeated  every  four  or  five  hours,  and  the  following  decoc¬ 
tion  prepared  without  delay: 

“  Pearl  barley,  raifins  fplit,  and  Turkey  figs  fliced,  each 
fix  ounces ;  flick  liquorice,  bruifed,  two  ounces.  Boil 
thefe  in  a  gallon  of  water,  till  reduced  to  three  quarts  ; 
ftrain  off;  and,  while  hot,  fiir  in  one  pound  of  honey,  and, 
when  cold,  a  pint  of  diflilled  vinegar ;  giving  an  ounce  of 
nitre  in  a  pint  of  this  decodtion  every  four,  fi«e,  or  fix 
hours,  according  to  the  ftate  and  inveteracy  of  the 
difeafe. 

n  If  relief  is  not  obtained  fo  foon  as  expected,  and  the  horfe 
is  coflive,  gis-e  a  clyfter,  with 

“  Two  quarts  of  common  gruel;  coarfe  fugar,  fix  ounces; 
Glauber  lalts,  four  ounces ;  tincture  of  jalap,  two  ounces  ; 
and  a  quarter  of  a  pint  of  olive  oil.  This  mud  be  repeated 
every  24  hours,  or  oftener,  if  neceflary. 

“  Should  the  fymptoms  ftill  continue  violent,  without  difeo- 
vering  any  figns  of  abatement,  after  waiting  a  proper  time  for 
the  effedt  of  previous  adminrftrations,  let  the  bleeding  be  re¬ 
peated,  in  quantity  proportioned  to  the  urgency  of  fymptoms, 
^continuing  the  decodtion  and  nitre  every  three  or  four  hours,  and 
repeating  the  clyfter,  if  plentiful  evacuations  have  not  been  ob¬ 
tained  by  the  former  injection. 

“  The  diluting  drink,  before  preferibed,  is  introduced  here 
in  preference  to  a  ball,  that  its  medicinal  efficacy  may  be  expedi- 
tioully  conveyed  to  the  feat  of  dileafe.  So  foon  as  the  wifhed-for 
advantages  are  obferved,  and  the  predominant  and  dangerous 
fymptoms  begin  to  fubfide,  when  he  labours  lefs  in  refpiration, 
is  brifker  in  appearance,  heaves  lefs  in  the  flanks,  dungs  fre¬ 
quently,  Bales  freely,  runs  at  the  nofe,  eats  his  warm  maflies 
of  fcalded  bran,  with  four  ounces  of  honey  to  each,  and  will 
drink  thin  gruel  for  his  common  drink  (in  each  draught  of 
which  fhould  be  dilfolved  two  ounces  of  cream  of  tartar)  ; 
in  fbort,  fo  foon  ns  every  appearance  of  danger  is  difpelled, 
the  management  may  be  the  fame  as  in  a  common  cold ; 
giving  one  of  the  following  balls  every  morning  for  a  fort¬ 
night,  leaving  off  the  malhes  and  diluting  drink  by  d®- 
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grees,  and  varying  the  mode  of  treatment  as  circumftances  may 
dictate. 

“  Castile  foap,  fix  ounces  ;  gum  ammohiacum,  two 
ounces;  anife  and  cummin  feeds  (in  powder),  each  four 
ounces  ;  honey,  futficient  to  form  the  mafs,  which  divide 
into  a  dozen  balls.' 

“  To  prevent  any  ill  effects  that  may  arife  from  the  bad  con¬ 
dition  of  the  matter  that  has  folong  overloa  ed  the  veflels  of  the 
lungs,  l'uch  as  the  formation  of  ulcers,  knots,  or  tubercles,  the 
belt  method  will  be,  fo  foon  as  the  horfe  (with  great  care,  gen¬ 
tle  exercile,  moderate  and  regular  feeding)  has  recovered  in  a  to¬ 
lerable  degree  his  natural  ftrength,  to  put  him  upon  the  follow¬ 
ing  gentle  courfe  of  phyfic  ;  and  it  will  become  more  imme¬ 
diately  neceflary,  where  the  horfe  bears  about  him  remnants  of 
the  diltemper,  either  in  a  gleet  from  the  nofe,  rattling  in  his 
throat,  difficulty  of  breathing,  or  heaving  in  the  flanks. 

“  Socotorine  aloes,  nine  drams  ;  rhubarb  and  jalap,  each^a 
dram  and  a  half ;  gum  ammottiacum,  calomel,  and  gin¬ 
ger,  each  a  dram  ;  oil  of  juniper,  fixty  drops;  fyrup  of 
buckthorn,  fufficientto  make  a  ball. 

“  Six  clear  days  or  more,  if  the  horfe  is  weak,  (hould  be  ai« 
lowed  between  each  dole.” 

There  is  alfo  an  external  pleurify,  or  inflammation  of  the 
mufcles  between  the  ribs,  which,  when  not  properly  treated, 
proves  the  foundation  of  that  diforder  called  the  cbeji-founder  ; 
for,  if  the  inflammation  is  not  difperfed  in  time,  and  the  vifeid 
blood  and  juices  io  attenuated  by  internal  medicines  that  a  free 
circulation  is  obtained,  luch  a  ftiffhefs  and  inactivity  will  remain 
on  thefe  parts,  as  will  not  eafily  be  removed,  and  which  is  ge¬ 
nerally  known  by  the  name  of  chfl -founder.  The  figns  of 
this  inflammation,  or  external  pleurify,  are  a  ftiffnefs  of  the 
body,  (boulders,  and  fore- legs ;  attended  fometimes  with  a 
fhort  dry  cough,  and  a  fhrinking  when  handled  in  thofe 
parts. 

Bleeding,  foft  peCtorals,  and  gentle  purges,  are  the  internal 
remedies ;  and,  externally,  the  parts  afledted  may  he  bathed 
with  equal  parts  of  fpirit  of  lal  ammoniac  and  common  oil. 
Thefe  outward  inflammations  frequently  fall  into  the  infide  of 
the  fore-leg,  and  fometimes  near  the  Ihoulder ;  forming  ab- 
feefles,  which  terminate  the  diforder. 

Sect.  III.  Of  a  Cough,  and  /Ifihma. 

The  confequences  of  colds  neglected  or  injudicioufly  treated, 
are  fettled  habitual  coughs,  aflhmas,  broken -wind,  and  con- 
fumption.  Of  roughs,  two  kinds  are  chiefly  dftinguifhed.  The 
one  is  loofe,  almolt  continual,  and  inc'reafing  to  violence  upon 
the  leaft  motion  :  the  other  is  a  fhort  dry  cough,  preceded  by  a 
hufky  hollow  kind  of  wheezing,  as  it  relpiration  was  obltrudted 
by  fragments  of  hay  or  corn  retained  in  the  paifage.  This  laft 
is  the  kind  of  cough  called  afbma  by  moft  writers,  and  for 
which  mercurial  purges  have  been  recommended.  Thefe,  how¬ 
ever,  Mr.  Taplin  obferyes,  may  perhaps  be  exhibited  with 
more  propriety  after  the  adminiftration  of  a  courfe  of  the  follow-' 
ing  balls,  flmuld  they  fail  in  the  defired  effect.  Bleeding  mutt 
be  firft  performed,  and  occafionally  repeated  in  fmall  quanti¬ 
ties,  till  the  glandular  inflammation  and  irritability  are  allayed, 
and  the  blood  fo  attenuated  by  the  conftant  ufe  of  nitre,  as  to 
render  the  circulation  free  through  the  finer  veflels  of  the  lungs, 
from  the  oblirudfions  in  which  all  the  difficulties  proceed. 
Bleeding  having  taken  place  with  the  neceflary  circumfpeftioh 
as  to  quantity,  let  two  ounces  of  nitre  he  given  pundtually 
every  night  and  morning  in  the  water,  as  particularized  under 
the  article  colds,  continuing  one  of  the  following  balls  every 
morning  for  a  fortnight  or  three  weeks,  that  a  fair  and  dccifive 
trial  may  be  obtained. 

Detergent  Pc  thru!  Ball. — Take  of  Caftilc  foap,  anifeed, 
and  liquorice  powders,  each  fire  ounces ;  Barbidoes  tar, 
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fix  ounces;  gum  ammoniacum,  three  ounces;  ballam  of 
Tolu,  one  ounce ;  honey  (if  required)  to  make  a  mals ; 
which  divide  into  a  dozen  balls. 

If  there  fhould  appear  no  abatement  of  the  fymptoms  after 
the  above  trial,  bleeding  muft  be  repeated,  and  mercurials  had 
recourfe  to.  Mr.  Taplin  advifes  “  two  dofes  of  mercurial 
phyfic  to  be  given  eight  days  apart,  and  prepared  by  the  addi¬ 
tion  of  a  dram  and  a  half  of  calomel  to  either  of  the  purging 
balls  (under  the  articles  of  purging)  belt  calculated  for  the 
horfe's  ftrength  and  condition.  After  thefe  repeat  the  above 
pe&oral  balls,  with  the  addition  of  gum  myrrh,  Benjamin  and 
Venice  turpentine,  each  two  ounces  ;  dividing  the  mafs  into 
balls  of  two  ounces  each,  repeating  them  every  morning  till  the 
above  proportion  (with  thefe  additions)  are  totally  confumed.'’ 

The  other  kind,  or  that  long  loud  hollow  cough  which  is 
almoft  inceffant,  and  continually  increafmg  upon  the  lead  hur¬ 
ry  in  exercife,  proceeds  equally  from  irritability  and  the  action 
0 1  the  ftimy  mucus  upon  the  airveffels  in  lefpiration,  as  well  as 
the  vifcidity  and  iluggith  motions  of  the  blood  through  the  finer 
paffages;  but  yields  to  medicine  with  much  lets  difficulty  than 
the  atthmatic.  In  this  cafe,  as  in  the  other,  bleeding  mult  be 
premifed,  and  followed  by  a  maffi  compounded  of  equal  parts 
ojf  bran  and  oats,  into  which  muft  be  ltirred  and  dillolved, 
while  hot,  honey,  four  ounces.  This  math  mult  be  repeated, 
with  two  ounces  of  nitre  in  the  water,  without  intermifiion, 
every  night  and  morning;  giving  alfo  every  morning  the  fol¬ 
lowing  ball,  being  an  improvement  by  Mr.  Taplin  upon  the 
tor  dial  ball  of  Bracken. 

Take  Turkey  figs,  Spanish  liquorice,  anifeed,  and  liquorice 
powders,  each  four  ounces ;  carraway  feeds,  elecampane, 
and  anifated  ballam  of  fulphur,  each  two  ounces  ;  ginger 
(in  powder),  and  oil  ot  anifeed,  each  fix  drachms  ;  honey 
fufiicient  to  form  the  mafs  ;  and  divide  into  twelve  balls  ; 
of  which  letoneT>e  given  every  morning. 

The  figs  and  ginger  are  to  be  beat  into  a  pafte  in  the  mortar, 
previous  to  their  incorporation'  with  the  other  articles;  the  Spa- 
Tiilh  liquorice  is  to  be  l’oftened  over  the  fire  by  boiling  a  fmall 
quantity  of  fpring-water,  and  the  whole  of  the  ingredients 
mixed  in  a  proper  manner.  “  Thefe  balls  (fays  our  author) 
are  powerfully  cordial  and  reftorative  ;  they  promote  glandular 
excretion,  warm  and  ftimulate  the  ftomach  to  the  expul fion  of 
wind,  enliven  the  circulation,  and  invigorate  the  whole  frame, 
as  has  been  diffidently  afeertained  by  their  inftantaneous  effect 
in  the  chafe,  where  their  excellence  has  been  repeatedly  efta- 
blifhed  ;  but  more  particularly  in  deep  l'wampy  countries,  when, 
after  a  fevere  burft,  or  a  repetition  of  ltrong  leaps,  the  horfe  has 
been  fo  off  his  wind,  or,  in  fad,  nature  foexhaufted,  as  not  to  be 
able  to  proceed  a  Broke  farther  ;  the  immediate  adminifiration 
of  a  fingle  ball  has  not  only  afforded  inltant  relief,  but  the  horfe 
gone  through  the  day  with  his  ttfual  alacrity.” 

Before  we  clofe  this  fedlion,  it  may  be  neceffary  to  obferve, 
that  fome  young  horfes  are  fubjeft  to  coughs  on  cutting-  their 
teeth  ;  their  eyes  alfo  are  apt  to  be  affeded  from  the  fame  caufe. 
In  thefe  cafes,  always  bleed  ;  and  if  the  cough  is  obftinate,  re¬ 
peat  it,  and  give  warm  mafhes;  which,  in  general,  are  alone 
fufiicient  to  remove  the  complaint.  ^ 

Sect.  IV.  Of  Broken  Wind  In  Horfes. 

Most  writers  attribute  the  caufe  of  this  diforder  to  injudi¬ 
cious  or  halty  feeding  of  young  horfes  for  lale  ;  by  which  means 
the  growth  of  the  lungs,  and  all  the  contents  within  the  cheft, 
are  fo  preternaturally  increafed,  and  in  a  few  years  fo  enlarged, 
that  the  cavity  of  the  cheft  is  not  capacious  enough  for  the  per¬ 
formance  of  the  neceffary  fundions.  There  is  great  reafon  to 
dUbelieve  this  dodrine  altogether  :  but  at  leaft  thofe  who  confi- 
der  a  broken  wind  in  this  light  muft  own,  that  it  ranks  among 
the  incurable  difeafes  of  horfes ;  and  that  all  the  boafted 


pretenfions  to  cure  arc  vain  anddrivolous,  fince  the  utmoft  ftriH 
can  amount  to  no  more  than  now  and  then  palliating  the  lymp« 
toms,  and  mitigating  their  violence. 

A  much  more  probable  caufe  of  broken  wind  has  of  late 
been  atfigned  by  the  anatomical  profeffor  at  the  Veterinary  Col¬ 
lege,  and  one  which  is  fupported  by  the  appearances  on  diffec- 
tion.  This  is  the  breaking  of  the  air  vejfels  into  each  other,  fo 
that  a  number  of  cells  fhall  form  one  common  bag,  fometimes 
nearly  the  ftze  of  a  hazel  nut. 

Hitherto,  unfortunately,  no  remedy  for  this  difeafe  has  been 
hit  upon ;  we  fhall  therefore  only  lay  down  fuch  methods  as 
may  probably  prevent  this  diforder,  when  purfued  in  time. 
But  if  they  fhould  not  fuaceed,  we  fhall  offer  fome  remedies 
and  rules  for  mitigating  the  complaint,  and  making  a  horfe  as 
ulcful  as  polfible  under  this  malady. 

It  is  ufual,  before  a  broken  wind  appears,  for  a  horfe  to  have 
a  dry  obftinate  cough,  without  any  vifible  ficknefs  or  lofs  cf 
appetite ;  but,  on  the  contrary,  a  difpofition  to  foul-feeding, 
eating  the  litter,  and  drinking  much  water.  In  order  to  pre¬ 
vent,  as  much  as  polfible,  this  diforder,  bleed  him,  and  give 
him  the  mercurial  phyfic  before  preferibed,  which  fhould  be  re¬ 
peated  two  or  three  times.  The  following  balls  are  then  to  be 
taken  for  fome  time,  which  have  been  found  extremely  effica- 
‘cious  in  removing  obftinate  coughs. 

Take  aurum  mofaieum,  finely  powdered,  eight  ounces ; 
myrrh  and  elecampane,  powdered,  each  four  ounces ; 
anil'eeds  and  bay-berries,  each  an  ounce  ;  faffron,  half  an 
ounce  ;  make  into  balls  with  oxymel  lquills. 

The  aurum  mofaieum  is  made  of  equal  parts  of  quickfilver,- 
tin,  fal  ammoniac,  and  lulphur.  We  give  this  medicine,  as 
ftrongly  recommended  by  Mr.  Gibfon  ;  but  how  far  the  aurum 
mofaieum  may  contribute  to  its  efficacy,  may  perhaps  juftly  be 
difputed:  as  a  l'ubllitute,  therefore,  we  recommend  the  fame 
quantity  of  fquills,  in  their  recent  ftate,  or  gum  ammoniacum,. 
or  equal  parts  of  each  united. 

Broken-winded  horfes  fhould  eat  fparingly  of  hay,  which,  as 
well  as  their  corn,  may  be  wetted  with  water ;  as  this  will  make 
them  lefs  craving  after  water. 

Garlic  is  often  found  efficacious  in  thefe  cafes ;  two  or  three 
cloves  given  at  a  time  in  a  feed,  or  three  ounces  of  garlic 
bruited,  and  boiled  in  a  quart  of  milk  and  water,  and  given 
every  other  morning  for  a  fortnight,  having  been  found  very 
ferviceable ;  for  by  warming  and  ftimulating  the  i'olids,  and 
ditfolving  the  tenacious  juices  which  choke  up  the  veflels  of 
the  lungs,  thefe  complaints  are  greatly  relieved. 

Careful  feeding  and  moderate  exercife  have  greatly  relieved 
broken-winded  horfes.  Horfes,  fent  to  grafs  in  order  to  be 
cured  of  an  obftinate  cough,  have  often  returned  completely 
broken-winded,  where  the  paftuve  has  been  rich  and  fucculent, 
fo  that  they  have  had  their  bellies  conftantly  full.  As  the  ill  cun- 
fequences,  therefore,  are  obvious,  where  you  have  not  the  con¬ 
venience  of  turning  out  your  horfe  for  a  conftancy,  you  may  foil 
him  for  a  month  or  two  with  young  green  barley,  tares,  or  any 
other  young  herbage.  To  purfive  thick-winded  horfes,  Barbadoes 
and  common  tar  have  often  been  given  with  fuccefs,  to  the 
quantity  of  two  fpoonfuls,  mixed  with  the  yolk  of  an  egg,  dif- 
folved  in  warm  ale,  and  given  fading  two  or  three  times 
a-week,  elpecially  thofe  days  you  hunt  or  travel. 

But  in  order  to  make  broken-winded  horfes  of  any  real  fer- 
vice,  the  moll  material  point  is  to  have  a  particular  regard  to 
their  diet,  obferving  a  juft  economy  both  in  that  and  their  exer¬ 
cife  ;  giving  hut  a  moderate  quantity  of  bay,  corn,  or  water, 
at  a  time,  and  moiftening  the  former,  to  prevent  their  requir¬ 
ing  too  much  of  the  latter,  and  never  exercifing  them  but  with 
moderation,  as  has  before  been  obferved.  The  following  alte¬ 
rative  ball  may  be  given  once  a  fortnight  or  three  weeks  ;  and  as 
it  operates  very  gently,  and  requires  no  confinement  but  on 
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thofe  days  it  is  given  (when  warm  meat  and  warm  water  are 
tieceflary),  it  may  be  continued  for  two  or  three  months. 

Take  focotorine  aloes,  fix  drams;  myrrh,  galbanum,  and 
ammoniacum,  of  each  two  drams;  bay-berries,  half  an 
ounce  :  make  into  a  ball,  with  a  fpoonful  of  oil  of  amber, 
and  a  fufficient  quantity  of  fyrup  of  buckthorn. 

Mr.  Taplin  very  properly  ridicules  the  idea  of  overgrown 
lungs,  and  fuggefts  the  potlibility  of  effecting  a  cure  of  thick 
wind  in  horfes,  provided  the  attempt  be  made  upon  the  firft 
•appearance  of  the  dileafe ;  though  he  does  not  hold  out  the  pro¬ 
bability  where  the  original  caufe  has  been  of  long  ftanding,  and 
no  attempts  made  to  relieve. 

In  attempting  the  cure,  the  natural  and  obvious  indications 
are,  to  promote  the  necelfary  evacuations  in  the  firft  inftance, 
t.o  attenuate  the  vifcidity  of  the  glutinous  obftruded  matter,  and 
to  deterge  the  paflages  by  a  ftimulation  of  the  folids.  Bleeding 
is  therefore  the  firft:  meafure ;  and  it  ought  to  be  repeated  at 
proper  intervals  in  moderate  quantities,  till  divelted  of  the  coat 
of  fize  and  livid  appearance  that  are  certain  figns  of  the  lungs 
being  obftruded  either  by  vifcidity  or  inflammation.  After 
bleeding,  the  horl'e  muft  go  through  a  regularcourfe  of  tile  mild 
purging  balls  prefcribed  after  recovery  from  pleurily.  They 
are  (lightly  impregnated  with  mercurial  particles,  and,  blended 
with  the  gums,  form  a  moil:  excellent  medicine  for  the  purpofe. 
In  three  days  after  the  operation  of  the  third  dole,  Mr.  Taplin 
direds  to  begin  upon  the  following  detergent  ballamics,  and 
continue  to  give  one  ball  every  morning,  fo  long  as  may  be 
thought  neceli’ary  to  form  a  fair  opinion  whether  any  advantage 
is  gained,  or  relief  likely  to  be  obtained. 

Take  of  the  belt  white  foap,  eight  ounce: ;  gum  guaiacum 
and  ammoniacum,  each  three  ounces;  myrrh  and  benja¬ 
min,  anifeed  and  liquorice,  each  two  ounces  ;  ballam  of 
Peru,  Tolu,  and  oil  of  anifeed,  each  half  an  ounce ; 
Barbadoes  tar,  fufficient  to  make  a  mafs,  which  divide  into 
twenty  balls. 

It  is  neeeftary  to  be  ftridly  obferved,  that  during  this  courfe 
hay  and  water  are  to  be  difpenfed  with  a  very  fparing  hand,  fo 
as  to  prevent  too  great  an  accumulation  in  the  ftomach  or  intef- 
tines,  that  an  obfervation  may  be  made  with  the  greateft  cer¬ 
tainty,  whether  any  hopes  of  fuccefs  from  medicine  may  be 
jultly  entertained;  if  not,  farther  expence  will  be  unadvifable, 
as  it  will  appear,  after  fuch  trial,  an  incurable  malady  at  all 
events,  and  only  fufceptible  of  palliation. 

Sect.  V.  Of  a  Consumption. 

When  a  confumption  proceeds  from  a  defeat  in  a  horfes 
lungs  or  any  principal  vifcus,  the  eyes  look  dull ;  the  ears  and 
feet  are  nioftly  hot ;  he  coughs  ffiarply  by  fits  ;  fneezes  much, 
and  frequently  groans  with  it ;  his  thinks  have  a  quick  mo¬ 
tion  :  he  gleets  often  at  the  nofe,  and  fometimes  throws  out  a 
yellowiffi  curdled  matter  ;  and  he  has  little  appetite  to  hay,  but 
will  eat  corn,  after  which  he  generally  grows  hot. 

As  to  the  cure,  one  of  the  principal  things  is  bleeding  in 
fmall  quantities,  from  a  pint  to  a  pint  and  a  half,  which  ffiould 
be  repeated  as  often  as  the  breath  is  more  than  ordinarily  op- 
pretled.  Pectorals  may  be  given  to  palliate  prefent  fymptoms ; 
but  as  diflcdions  have  difcovered  both  the  glands  of  the  lungs 
and  mefentery  to  be  difeafed  and  indurated,  the  whole  ftrels 
lies  on  mercurial  purges,  and  the  following  alteratives,  given  in¬ 
termediately. 

Take  cinnabar  of  antimony,  one  pound,  and  add  the  fame 
quantity  of  gum  guaiacum  and  nitre  in  powder;  give  the 
horfe  an  ounce  of  this  twice  a-day,  wetting  his  feeds. 

The  fpring- grafs  is  often  extremely  fevviceable  ;  but  the  fait 
tnaffies  are  to  be  preferred,  and  to  be  more  depended  on  than 
jnedicines  ;  for  great  alterations  are  thereby  made  in  the  confti- 
tution,  and  no  fmall  benefit  arifes  from  air  and  proper  exercilc. 
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Sect.  VI.  Of  Apoplexy  or  Staggers,  Lethargy,  Epi¬ 
lepsy,  and  Palsy. 

It  is  common  with  farriers  to  include  all  diflempers  of  the 
head  under  two  denominations,  viz.  f  aggers  and  convu/fons, 
wherein  they  always  fuppole  the  head  primarily  affebted.  But 
in  treating  thel'e  dilbrders,  we  ftill  dillinguifh  between  thofe  that 
are  peculiar  to  the  head,  as  having  their  fource  originally 
thence ;  and  thofe  that  are  only  concomitants  of  fome  other 
dileafe. 

In  an  apoplexy  a  horfe  drops  down  fuddenly,  without  other- 
fenfe  or  motion  than  a  working  at  his  flanks.  The  previous 
fymptoms  are,,  drowfinefs  ;  watery  eyes,  fome  what  full  and  in¬ 
flamed  ;  a  difpofition  to  reel ;  feeblenefs  ;  a  bad  appetite  ;  ths 
head  almoft  conftantly  hanging,  or  refting  on  the  manger ; 
fometimes  with  little  or  no  fever,  and  fcarce  any  alteration  in 
the  dung  or  urine  ;  the  horfe  is  fometimes  difpoled  to  rear  up, 
and  apt  to  fall  back  when  handled  about  the  head  ;  which  is 
often  the  cafe  with  young  horfes,  to  which  it  does  not  fuddenly 
prove  mortal,  but  with  proper  help  they  may  fometimes  reco¬ 
ver.  If  the  apoplexy  proceeds  from  wounds  or  blows  on  the 
head,  or  matter  on  the  brain  ;  befides  the  above  fymptoms,  the 
horfe  will  be  frantic  by  tits,  efpecially  after  his  feeds,  fo  as  to 
ftart  and  fly  at  every  thing.  Thefe  cafes  feldom  admit  of  a 
perfect  recovery  ;  and  when  horfes  fall  down  fuddenly,  and 
work  violently  at  their  flanks,  without  any  ability  to  rife  after  a 
plentiful  bleeding,  they  feldom  recover. 

All  that  can  be  done  is  to  empty  the  veflels  as  fpeedily  aS 
poflible,  by  ftriking  the  veins  in  feveral  parts  at  once,  bleeding 
to  four  or  five  quarts ;  and  to  raife  up  the  horfe  s  head  and 
fhoulders,  fupporting  them  with  plenty  of  draw.  Producing  a 
fudden  blilter  on  the  head,  by  pouring  on  .t  a  little  boiling  wa¬ 
ter,  though  a  fevere,  is  an  excellent  remedy.  If  he  furvives 
the  fit,  cut  feveral  rowels  :  give  him  night  and  morning  clyf- 
ters,  prepared  with  a  ftrong  decodionof  lenna  and  lalt,  or  the 
purging  clyfler  mentioned  in  the  diredions  :  blow  once  a  day 
up  his  noftrils  a  dram  of  powder  of  afarabacca,  which  will  pro-- 
mote  a  great  di (charge  ;  afterwards  two  or  three  aloetic  purges 
with  calomel'  fliould  be  given ;  and  to  fie  cure  him  from  a  re-* 
lapl'e,  give  him  ah  ounce  of  equal  parts  of  antimony,  lulphur, - 
and  gum  guaiacum. 

If  the  fit  proceeds  only  from  fulnefs  of  blood,  high'  feeding, 
and  want  of  fufficient  exercife,  or  a  lizy  blood  (which  is  often 
the  cafe  with  young  horfes,. who,  though  they  reel,  flagger,  and 
fometimes  liuddenly  fall  down,  yet  are  eatily  cured  by  the  above 
method),  an  opening  diet  with  lcalded  bran  and  barley  will  be 
ncceflary  for  lome  time  ;  and  the  bleeding  may  be  repeated  irl  - 
fmall  quantities. 

As  to  the  other  difor-ders  of  the  head,  fuch  ns  lethargy,  cpi- 
lepfy  or  falling-fieknefs,  vertigo,  frenzy,  and  madnefs,  convul¬ 
sions,  and  paralytical  diforders,  as  they  are  mod  ol  them  to  tfe 
treated  as  the  apoplexy  and  epilcply,  by  bleeding  and  evacua¬ 
tions,  with  the  alteratives  there  dirededj  we  (hall  wave  treating 
of  them  leparately  ;  bat  mention,  tome  particular  rules  to  dit  • 
tinguifli  them,  according  to  the  plan  laid  down  ;  and  then  oiler 
fome  general  remedies  tor  the  fevera’r  purpoles. 

In  an  cpilepfy  or  falling  tieknefi,  the  horle  reels  and  lHggersj 
his  eyes  are  fixed  in  his  head,  he  has  no  fenfe  of  what  he  ie  do¬ 
ing,  he  flales  and  dungs  infenfibly,  he  runs  round  and  falls  fud- 
denly ;  fometimes  he  is  immoveable,  with  his  legs  ftretched  out 
as  if  he  was  dead,  except  only  a  quick  motion  ot  his  heart  and 
lungs-,  which  caufcs  a  violent  working  of  his  flanks;  fometimes 
he  has  involuntary  motions,  and  Staking  .ot  his  limbs,  fo  ftrong, 
that  he  has  not  only  beat  and  fpurned  his  litter,  but  the  pave¬ 
ment  with  it;  and  with  thefe  alternate  fymptoms  a  horfe  has 
continued  more  than  three  hours,  and  then- has  as  lurpritingly 
recovered :  at  the  going  o(L  of  the  tit,  he  generally  foams  at  the 
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mouth,  the  foam  being  white  and  dry,  like  what  comes  from 
-a  healthful  horfe  when  he  champs  on  the  bit. 

But  in  all  kinds  of  gripes,  whether  they  proceed  from  difor¬ 
ders  in  the  guts  or  retention  of  urine,  a  horfe  is  often  up  and 
•down,  rolls  and  tumbles  about ;  and  when  he  goes  to  lie  down, 
generally  makes  feveral  motions  with  great  Teeming  carefulnels, 
which  fhows  he  has  a  fenle  of  his  pain ;  and  if  he  lies  ftrctched 
out  for  any  time,  it  is  generally  but  for  a  fhort  fpace. 

Epilepfies  and  convulfions  may  arife  from  blows  on  the  head, 
too  violent  exercife,  and  hard  (training ;  and  from  a  fulnefs  of 
•blood,  or  impoverilhed  blood,  and  forfeits ;  which  are  fome  of 
the  caufes  that  denote  the  original  diforder. 

In  lethargic  diforders,  the  horfe  generally  reds  his  head  with 
bis  mouth  in  the  manger,  and  his  pole  often  reclined  to  one 
fide;  he  will  ihow  an  inclination  to  eat,  but  generally  falls 
afleep  with  his  food  in  his  mouth,  and  he  frequently  fwallows  it 
whole  without  chewing :  ftimulating  clyfters  are  extremely  nc- 
eeffary  in  this  cafe,  with  the  nervous  balls  recommended  for  the 
flaggers  and  convulfions ;  ftrong  purges  are  not  requifite,  nor 
muft  you  bleed  in  too  large  quantities,  unlel's  the  horfe  be  young 
and  lufty  v  In  old  horfes,  rowels  and  large  evacuations  are  im¬ 
proper  j  but  volatiles  of  all  kinds  are  of  uie  when  they  can  be 
afforded i  the  alterative  purge  mentioned  at  the  end  of  this 
feftion  may  be  given  and  repeated  on  amendment. 

This  diftemper  is  to  be  cured  by  thefe  means,  if  the  horfe  is 
not  old  and  paft  his  vigour.  It  is  a  good  fign  if  he  has  a  to¬ 
lerable  appetite,  and  drinks  freely  without  flabbering,  and  if  he 
lies  down  and  riles  up  carefully,  though  it  be  but  feldom. 

But  it  a  lethargic  horfe  does  not  lie  down;  if  he  is  altoge¬ 
ther  flupid  and  carelefs,  and  takes  no  notice  of  any  thing  that 
comes  near  him  ;  if  he  dungs  and  dales  l'eldom,  and  even  while 
he  tleeps  and  dozes,  it  is  a  had  fign  :  if  he  runs  at  the  note 
thick  white  matter,  it  may  relieve  him  ;  but  if  a  vifeid  gleet, 
that  flicks  to  his  noflrils  like  glue,  turn  to  a  profufe  running  of 
■ropy,  reddifh,  and  greenilh  matter,  it  is  an  infallible  fign  of  a 
great  decay  of  nature,  and  that  the  cale  will  prove  fatal. 

Young  horfes  from  four  to  fix  years  are  very  lubjeft  to 
-convulfions,  from  botts  in  the  fpring;  and  the  large  coach 
breed  more  than  the  faddle.  They  are  leized  without  any  pre¬ 
vious  notice;  and  if  botts  and  worms  are  difeovered  in  their 
•dung,  the  caufe  feems  to  be  out  of  doubt,  more  efpecially  if 
they  have  lately  come  out  of  a  dealer’s  hands. 

When  this  convulfion  proceeds  from  a  lpafmodic  aftediion  of 
the  heart,  or  any  of  the  principal  vifeera,  it  is  to  be  diftinguifhed 
from  botts  and  vermin  by  previous  fymptoms;  the  horfe  falls 
oft  his  Aomaeh,  and  grows  gradually  weak,  feeble,  and  dispirit¬ 
ed,  in  his  work,  and  turns  fhort-breathed  with  the  lealt  exer¬ 
cife. 

The  juft  defeription  of  that  univerfal  cramp  or  convulfion, 
■called  by  fome  the  Jiag  evil,  which  feizes  all  the  mufcles  of  the 
body  at  once,  and  locks  up  the  jaws,  fo  that  it  is  impoffible  al- 
molt  to  force  them  open,  we  lhall  give  in  Mr.  Gibfon’s  words, 
•who  fays :  “  As  foon  as  the  horfe  is  leized,  his  head  is  railed  with 
his  nofc  towards  the  rack,  his  ears  pricked  up,  and  his  tail 
.cocked,  looking  with  eagernefs  as  an  hungry  horfe  when  hay  is 
put  down  to  him,  or  like  a  high-fpirited  horle  when  he  is  put 
upon  his  mettle;  infomuch,  that  thofe  who  are  ftrangers  to 
fuch  things’,  when  they  fee  a  horfe  fland  in  this  manner,  will 
Scarce  believe  any  thing  of  confequence  ails  him;  but  they  are 
foon  convinced,  when  they  fee  other  fymptoms  come  on  apace, 
and  that  his  neck  grows  ftiff,  cramped,  and  almoft  immove¬ 
able:  and  if  a  horle  in  this  condition  lives  a  few  days,  feveral 
knots  will  arife  on  the  tendinous  parts  thereof,  and  all  the 
mufcles  both  before  and  behind  will  be  fo  much  pulled  and 
cramped,  and  fo  ftrctched,  that  he  looks  as  if  he  was  nailed  to 
the  pavement,  with  his  legs  ftiff,  wide,  and  ftraddling;  his  (kin 
ii  drawn  fo  tight  on  all  parts  of  the  body,  that  it  is  almoll  im¬ 


poffible  to  move  it;  and  if  trial  be  made  to  make  him  walk,  he 
is  ready  to  fall  at  every  ftep,  unlefs  he  be  carefully  fupportedj 
his  eyes  are  fo  fixed  with  the  inaction  of  the  mufcles,  as  gives 
him  a  deadnefs  in  his  looks;  he  fnorts  and  Ineezes  often,  pants 
continually  with  fhortnefs  of  breath;  and  this  fymptom  in- 
creafes  continually  till  he  drops  down  dead ;  which  generally 
happens  in  a  few  days,  unlefs  fome  fudden  and  very  effedlual 
turn  can  be  given  to  the  diftemper.” 

In  all  thefe  cafes  the  horfe  fhould  firft  be  bled  plentifully,  un¬ 
lefs  he  is  low  in  ftefli,  old,  or  lately  come  off  any  hard  conti¬ 
nued  duty ;  then  you  muff  be  more  fparing  of  his  blood ;  af¬ 
terwards  give  the  following  ball : 

Take  afafetida,  half  an  ounce ;  camphor  and  opium,  each  one 
dram;  valerian  root,  powdered,  one  ounce;  make  into  a 
ball,  with  honey  and  oil  of  amber. 

This  hall  may  be  given  twice  a-day  at  firft;  and  then  once, 
waffled  down  with  a  decodtion  of  mifletoe  or  valerian,  fweeten- 
ed  with  liquorice  or  honey :  an  ounce  of  afafetida  may  be  tied 
up  in  a  piece  of  ftrong  coarfe  linen  rag,  and  put  behind  his 
grinders  to  champ  on. 

The  calomel  purges  and  emollient  clyfters  fhould  be  given 
intermediately  to  keep  the  body  open  ;  but  when  the  former 
balls  have  been  taken  a  week  or  ten  days,  the  following  may 
be  given  once  a-day  with  the  valerian  decodtion: 

Take  cinnabar  of  antimony,  fix  drams ;  afafetida,  half  an 
ounce;  ariltolochia,  myrrh,  and  bay-berries,  of  each  two 
drams ;  make  into  a  ball,  with  treacle  and  oil  of  amber. 

This  is  the  molt  eftediual  method  of  treating  thefe  diforders; 
but  when  they  are  fufpedied  to  arife  from  botts  and  worms, 
which  is  generally  the  cafe,  mercurial  medicines  muft  lead  the 
way,  thus: 

Take  mercurius  dulcis  and  philonium,  of  each  half  an 
ounce;  make  into  a  ball,  with  conferves  of  rofes,  and  give 
the  horle  immediately!  half  the  quantity  may  be  repeated 
in  four  or  five  days. 

The  following  infulion  fhonld  then  be  given,  to  the  quan¬ 
tity  of  three  or  four  horns,  three  or  four  times  a-day,  till  the 
fymptoms  abate ;  when  the  above  nervous  balls  may  be  con¬ 
tinued  till  they  are  removed. 

Take  penny-royal  and  rue,  of  each  two  large  handfuls;  ca¬ 
momile  flowers,  one  handful  ;  afafetida  and  caftor,  of  each 
half  an  ounce;  faffron  and  liquorice-root,  fliced,  of  each 
two  drams;  infufe  in  two  quarts  of  boiling-water;  pour 
oft'  from  the  ingredients  as  wanted. 

If  the  caftor  is  omitted,  add  an  ounce  of  afafetida. 

The  following  ointment  may  be  rubbed  into  the  cheeks, 
temples,  neck,  fhoulders,  fpine  of  the  back,  and  loins,  and 
wherever  there  is  the  greatelt  contradllon  and  ltifthefs. 

Take  lard  and  marlhmallow  ointment,  of  each  four  ounces; 
oil  of  amber,  two  ounces;  with  a  fufficient  quantity  of 
camphorate  fpirit  of  wine  ;  make  a  liniment. 

When  the  jaws  are  fo  locked  up,  that  medicines  cannot  be 
given  by  the  mouth,  it  is  more  eligible  to  give  them  by  way  of 
clylter:  for  forcing  open  the- jaws  by  violence  often  puts  a 
horle  into  Inch  agonies,  that  the  fymptoms  are  greatly  in- 
ereafed. 

In  this  cafe  alfo  he  muft  be  fuppqrted  by  nourilliing  clyfters, 
made  of  milk-pottage,  broths,  &c.  which  muft  be  given  to  the 
quantity  of  three  or  four  quarts  a-day:  clyfters  of  this  kind 
will  be  retained,  and  abforbed  into  the  blood ;  and  there  have 
been  infiances  of  horfes  thus  fupported  for  three  weeks  together, 
who  muft:  otherwile  have  perifbed. 

Mr.  Gibfon  mentions  fome  extraordinary  inftances  of  fuccefs 
in  cafes  of  this  fort  by  thefe  methods,  and  repeated  fried. ions, 
which  are  extreraelv  ferviceable  in  all  convulfive  diforders,  and 
often  prevent  their  being  jaw-let ;  they  fhould  be  applied  with 
unwearied  diligence  every  two  or  three  hours,  wherever  any 
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ftifthefs  or  contra&ionsin  the  rmifcles  appear;  fora  horfe  in  this 
condition  never  lies  down  till  they  are  in  fome  meal'ure  removed. 

The  ufe  of  rowels  in  thefe  cates  is  generally  unfuccefsful, 
the  (kin  being  Id  tenfe  and  tight,  that  they  feldom  digctt  kind¬ 
ly,  and  fometttnes  mortify :  lb  that,  if  they  arc  applied,  they 
ihould  be  put  under  the  jaws,  and  on  the  bread. 

The  red-hot  iron  lb  frequently  run  through  the  foretop  and 
mane,  near  the  occipital  bone,  for  this  purpole,  has  often  been 
found  to  have  dcftroyed  the  cervical  ligament. 

In  paralytic  disorders,  where  the  ide  of  a  limb  or  limbs  is 
taken  away,  the  internals  above  recommended  fhould  be  given, 
in  order  to  warm,  invigorate,  and  attenuate  the  blood;  and  the 
following  ftimulating  embrocation  fhould  be  rubbed  into  the 
parts  aftedled : 

Take  oil  of  turpentine,  four  ounces;  Barbadoes  tar,  and  oil 
of  bays,  of  each  two  ounces ;  camphor,  rubbed  tine,  one 
ounce;  rectified  oil  of  amber,  three  ounces;  tincture  ofcan- 
tharides,  one  ounce. 

With  this  liniment  ^he  parts  affedled  thould  be  well  bathed 
for  a  confiderable  time,  to  make  it  penetrate;  and  when  the 
hind  parts  chiefly  are  lame,  the  back  and  loins  thould  be  well 
rubbed  with  the  fame.  To  the  nervous  medicines  above  re¬ 
commended  may  be  added  l'nake  root,  contrayerva,  muftard - 
feed,  horfe  rad ith  root,  tleeped  in  ftrong  beer,  or  wine  where  it 
can  be  afforded.  Take  the  following  for  an  example,  which 
may  be  given  to  the  quantity  of  three  pints  a-day  alone,  or 
two  horns  full  may  be  taken  after  the  nervous  balls. 

Take  l'nake  root,  contrayerva,  and  valerian,  of  each  half  an 
ounce;  muftard-feed  and  horfe-radilh  root,  feraped,  of 
each  two  ounces ;  long  pepper,  two  drams :  infufe  in  three 
pints  of  tirong  wine. 

When  the  horfe  is  recovering  from  any  of  the  above  disor¬ 
ders,  the  following  alterative  purge  may  be  repeated  two  or 
•three  times,  as  it  operates  very  gently. 

Take  focotorine  aloes,  one  ounce;  myrrh,  half  an  ounce;  afa- 
fetida  and  gum  ammoniacum,  of  each  two  drams;  make 
into  a  ball  with  any  fyrup. 

Where  a  retention  of  dung  is  the  caufe  of  this  diforder,  the 
great  gut  fhould  firft  be  raked  thoroughly  with  a  fmall  hand, 
after  which  plenty  of  emollient  oily  clyfters  fhould  be  thrown 
up,  and  the  opening  drink  given,  till  the  bowels  are  thoroughly 
emptied  of  their  imprifoned  dung.  Their  diet  fhould  for  fome 
days  be  opening,  and  confift  chiefly  of  fealded  bran,  with  flowers 
of  brimftone,  l'calded  barley,  &c. 

We  (hall  conclude  this  article  with  an  obfervation  from  a 
late  Treatife  by  Mr.  Broiler.  In  the  flaggers  and  other  con- 
vulfive  difeafes,  where  the  horfe  beats  himfelf  about,  and  ex- 
pofes  not  only  himfelf  but  the  attendants  to  great  danger,  it  is 
a  very  uleful  praftioe  to  fling  the  animal  in  the  fame  way  as  is 
ufual  when  conveyed  on  board  a  (hip.  A  fketch  is  given  of  the 
manner  of  doing  this,  for  which  fee  plate  22.  By  this  means  he 
will  be  eafily  managed,  and  the  neceflary  medicines  or  other  re¬ 
medies  may  be  adminiftered  with  very  little  inconvenience. 

Sect.  VII.  Of  tbe  Strangles,  and  Vivks. 

1.  The  Strangles  is  a  diftemper  to  which  colts  and  young 
horfes  are  very  fubjeft.  The  fymptoms  and  progrefs  of  this 
difeafe  are  as  follow :  A  dull  heavinefs  and  inactivity,  lofs  of 
appetite,  and  a  hollow  hufky  cough,  occafioned  by  the  irritabi¬ 
lity  of  the  inflamed  glandular  parts  in  the  throat  and  about  the 
root  of  the  tongue.  To  excite  a  degree  of  moilture  in  the 
mouth  that  may  allay  this  difagreeahlo  fenfation,  the  horfe  is 
often  picking  his  hay,  but  eats  little  or  none:  a  degree  of 
fymptomatic  heat  comes  on,  and  a  confequent  clamminefs  and 
third:  is  perceptible.  As  the  diftemper  advances,  he  becomes 
proportionally  languid  and  inattentive;  a  dwelling  (with  l'ome- 
times  two  or  three  fmaller  furrounding  it)  is  now  difeovered  to 
have  formed  itfelf  between  the  jaw  bones,  which  is  at  firft  very 
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hard,  exceeding  painful,  and  vifibly  increafing ;  he  now  (wal¬ 
lows  with  difficulty,  heaves  in  the  flanks,  and  his  whole  appear¬ 
ance  gives  figns  of  the  greateft  diftrefs. 

The  firft  objeft  for  confuleration  is  the  Hate  of  the  fubjeft : 
if  the  evacuations  are  regular  (as  they  generally  are),  and  the 
feverifh  fymptoms  moderate,  let  the  dwelling  be  examined,  and 
its  fuppuration  promoted.  For  this  purpole  (firft  clipping 
away  all  the  long  or  fuperfluous  hairs  that  cover  or  furround 
the  part),  foment  with  fmall  double  flannels,  dipt  in  a  ftrong 
decot  lion  of  camomile,  marfh-nrallows,  or  rofemary,  for  ten 
minutes,  as  hot  as  can  be  conveniently  fubmitted  to ;  and  then 
apply  a  poultice  prepared  as  follows: 

Take  of  coarle  bread,  barley  meal,  and  camomile  or  elder 
flowers,  each  a  handful  ;  boil  over  the  fire  in  a  fufficient 
quantity  of  milk,  or  in  the  decoftion  for  the  fomentation  ; 
into  which  ftir  about  a  third  (of  the  whole  quantity)  of 
white-lily  root,  vvaflied  clean  and  pounded  to  a  pafte;  add¬ 
ing  linfeed  and  fenugreek  (in  powder)  of  each  an  ounce; 
ftirring  in,  while  hot,  of  turpentine  two  ounces,  and 
laying  it  on  moderately  warm,  and  bandaging  fufficiently. 
This  will  l'erve  for  two  poultices. 

Both  the  fomentation  and  poultice  mud  be  repeated  every 
night  and  morning,  till  an  opening  in  the  (welling  is  effefted, 
which  generally  happens  in  the  courfe  of  five  or  fix  days.  Up¬ 
on  the  appearance  of  difeharge,  the  aperture  may  be  a  little  en¬ 
larged  with  a  biftoury  or  the  point  of  any  fharp  inftrument 
adequate  to  the  purpofe,  though  this  will  be  unneceflary  if  the 
difeharge  is  produced  freely  and  eafily  of  itfelf.  The  part  fhould 
then  be  drefled  with  the  following  ointment  fpread  on  tow, 
ftill  continuing  the  poultice  over  it  to  promote  the  digeftion, 
and  prevent  any  remaining  hardnefs. 

Take  rofin  and  Burgundy  pitch,  of  each  a  pound  and  a  half; 
honey  and  common  turpentine,  each  eight  ounces ;  yellow 
wax,  four  ounces;  hog’s-lard,  one  pound;  verdigris,  finely 
powdered,  one  ounce ;  melt  the  ingredients  together,  but 
do  not  put  in  the  verdigris  till  removed  from  the  fire ;  and 
it  fhould  be  ftirred  in  by  degrees  till  the  whole  is  grown 
ftiflT  and  cool. 

If  the  fever  and  inflammation  run  high,  and  the  fwelling  be 
fo  fituated  as  to  endanger  fuffocation,  a  moderate  quantity  of 
blood  muft  be  taken  away. 

In  this  diforder,  mafhes  muft  be  the  conftant  food,  in  fmall 
proportions,  to  prevent  wafte :  in  each  of  them  Mr.  Taplin 
directs  to  put  of  liquorice  and  anifeed  powders  half  an  ounce, 
and  about  two  ounces  of  honey,  or  in  lieu  of  this  laft,  a  quart 
of  malt:  the  drink,  confifting  of  warm  water  impregnated 
with  a  portion  of  fealded  bran  or  water-gruel,  fhould  be  given  in 
fmall  quantities  and  often.  The  head  muft  be  kept  well  cover¬ 
ed  with  flannel,  as  the  warmth  will  greatly  tend  to  affift  in  pro¬ 
moting  the  neceflary  difeharge;  though,  unlefs  circumftances 
and  weather  forbid,  the  horfe  need  not  be  confined,  but  fhould 
have  the  advantage  of  air  and  fome  gentle  exercife.  Nor 
fhould  regular  d  re  fling,  and  the  accuftomed  courfe  of  ftable 
difeipline,  be  omitted,  but  only  ufed  in  a  lefs  degree  than 
when  in  health. 

This  diftemper  is  feldom  dangerous,  unlefs  from  negleft,  ig¬ 
norant  treatment,  or  cruel  ulage.  It  generally  terminates  with 
a  running  at  the  note,  in  a  greater  or  lefs  degree ;  which 
fhould  be  frequently  cleanfed  from  the  infide  of  the  noftrils,  by 
means  of  a  lponge  fufficiently  moiftened  in  warm  water,  to 
prevent  its  acquiring  an  adhefion  to  thoie  parts,  of  a  foulnels 
that  would  fhortly  become  acrimonious. 

If  a  hardnefs  remains  after  the  fores  are  healed  up,  it 
may  be  anointed  with  the  following  mercurial  ointment : 

Take  of  crude  mercury  or  quickfilver,  one  ounce;  Venice 
turpentine,  half  an  ounce ;  rub  together  in  a  mortar  till 
the  globules  of  the  quickfilver  are  no  longer  vifible;  then 
add,  by  little  and  little,  two  ounces  of  hog’s-lard,  juft 
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warm  and  liquefied;  and  let  the  whole  he  kept  clofe  cover¬ 
ed  for  ufe.  When  the  horl’e  has  recovered  his  firength, 
purging  will  be  neceffary. 

If  a  copious  and  often,  five  difeharge  from  the  noftrils  ftiould 
continue  after  the  abfeefs  is  healed  up,  there  will  be  reafon  to  fuf- 
pedt  the  difeafe  called  glanders,  treated  of  i'na  fubfequent  fedtion. 

2,  The  Vives  or  Ives  differ  from  the  (trangles  only  in  this; 
that  the  (Veilings  of  the  kernels  feldom  gather  or  come  to  mat¬ 
ter,  but  by  degrees  are  carried  off  and  difperfed  by  means  of  warm 
clothing,  anointing  with  the  marfhmallow  ointment,  a  moderate 
bleeding,  and  a  dofe  or  two  of  phyfic.  But  (hould  the  inflam- 
mation  continue  no.twithftanding  thofe  means,  a  fuppuration 
muff  be  promoted  by  the  methods  recommended  in  the  (trangles. 

When  thefe  fwel'ings  appear  in  an  old  tx  full-aged  horfe, 
they  axe  flops  of  great  malignity,  and  often  of  an  inward  de¬ 
bility,  as  well  as  forerunners  of  the  glanders. 

Sect.  VIII.  Of  the  Difeafes  of  the  Eyes. 

In  this  very  important  part  of  Farriery  fomc  ccnfiderable  im- 

? movements  have  been  pradtifed  of  late  at  the  Veterinary  Col- 
ege.  As  the  difeafes  of  the  eye,  to  which  horfes  are  fo  re¬ 
markably  fubjedt,  are,  in  general,  to  be  attributed  to  too  great 
a  derivation  of  blood  to  that  organ,  the  experiment  has  been 
made  in  fome  cafes,  of  taking  up  the  carotid  artery  on  the  fide 
of  the  affedted  eye.  This  has  been  attended  with  various  de¬ 
grees  of  fuccefs,  yet  (efficient  to  recommend  it  to  the  notice  of 
every  pradtitioner,  who  is  defirous  of  improving  the  art  of  Far¬ 
riery  in  this  very  material  refpedt.  We  (had  here  enumerate 
the  opinions  of  different  writers  on  difeafes  of  the  eyes. 

1.  The  cafes  that  mod  frequently  occur,  requiring  medical- 
aid,  or  admitting  of  cure,  are  generally  the  effedts  either  of 
cold,  or  of  blows,  biles,  or  other  external  injuries.  In  thofe  pro¬ 
ceeding  immediately  from  cold,  there  is  perceived  an  inflamma¬ 
tion  upon  the  globe  of  the  eye,  and  internal  furrounding  parts, 
as  the  edges  of  the  eye-lids,  &c.  Inffead  of  its  former  tranf- 
parency,  the  eye  has  a  thick  cloudy  appearance  upon  its  outer 
covering,  and  is  conltantly  difeharging  an  acrid  ferum,  which  in 
a  (hort  time  almolt  excoriates  the  parts  in  its  palfage.  The 
horfe  drops  his  ears,  becomes  dull  and  (luggiffi,  is  frequently 
fhaking  his  head  as  if  to  (hake  oft  the  tears,  and  in  every  adtion 
difeovers  pain  and  difquietude.  In  this  cafe,  after  bleeding, 
the  treatment  preferibed  in  the  fedtion  of  Colds  mud  be  adopt¬ 
ed  and  perf’evered  in  ;  and  to  cool  the  parts,  and  allay  the  irrita¬ 
tion  occafloned  by  the  fcaiding  ferum,  let  the  eyes  and  fur¬ 
rounding  parts  be  gently  waffled  twice  or  thrice  every  day  with 
a  fponge  or  tow  impregnated  with  the  following  lblution:  or 
the  fame  may  be  injected  into  the  eye  with  a  lyringe. 

Sugar  of  lead,  one  dram;  white  vitriol,  two  (cruples;  fpring 
water,  half  a  pint;  brandy  or  camphorated  (pirits,  one 
ounce  or  two  table-fpoonfuis. 

If  the  inflammation  (hould  not  fee-m  likely  to’abate,  but  to 
Wear  a  threatening  appearance,  the  following  diuretic  medicine 
muff  be  adminiftered. 

Castile  foap,  twelve  ounces;  yellow  rofin  and  nitre  (in  pow¬ 
der),  each  eight  ounces ;  powdered  camphire,  one  ounce  ; 
and  oil  of  juniper,  fix  drams;  mixed  with  a  fulficient 
quantity  of  fyrup  or  honey.  The  mats  is  to  be  divided  in¬ 
to  12  balls,  rolled  up  in  liquorice  or  anifeed  powdery  one 
of  which  is  to  be  given  every  morning,  ufing  alfo.  gentle 
work  or  moderate  exercife. 

2.  The  effedts  arifing  from  blows  or  bites  form  different  ap¬ 
pearances,  according  to  the-  feverity  of  the  injury  fuftained. 
Should  inflammation  and  fwelling  proceed  from  either  caufe, 
bleeding  will  be  neceffary  without  delay,  and  may  be  repeated 
at  proper  intervals  till  the  (ymptoms  appear  to  abate;  and  let 
the  parts  be  plentifully  embrocated  four  times  a-day  with  the 
following  preparation  of  Goulard. 

Extract  of  lead,  three  drams;  camphorated  fpirits,  one 


ounce;  river  or  pond  water,  one  quart.  Tire  extra  ft  to  l® 
firff  mixed  with  the  (pints, 'and  then  the  water  to  be  added. 

If  a  large  (Veiling,  laceration,  or  wound,  attends ;  after 
wafhing  with  the  above,  apply  a  warm  poultice  of  bread,  milk, 
and  a  little  of  the  lotion,  iuftened  with  a  very  ('mail  portion  of 
lard  or  olive  oil.  In  cafes  of  lets  danger,  or  in  remote  fixa¬ 
tions  where  medicines  are  not  eahly  procured,  the  following 
may  be  ufed  as  a  fubftitute. 

Distilled  vinegar,  half  a  pint;  fpring  water,  a  pint;  and 
brandy,  a  wine  glafs  full  or  half  a  gill. 

3 .  As  to  the  gulta  ferena,  cataract,  film,  & c.  thefe  are  cafes 
in  which  relief  is  very  feldom  obtained. 

The  gutta  ferena  is  a  partial  or  univerfai  lofs  of  fight,  where 
no  palpable  defedt  or  fault  appears  in  the  eye,  except  that  the 
pupil  is  much  more  enlarged  than  natural.  The  appearances 
of  this  blemifft  are  various,  as  well  as  the  caufes  and  effedts, 
fome  of  its  fubjedts  being  totally  blind,  and  others  barely 
enabled  to  diflinguifli  between  light  and  darknefs.  The  figns 
are  a  blacknefs  of  the  pupil,  an  alteration  of  the  fize  of  the 
pupil,  and  its  not  contracting  or  dilating  upon  a  fudderi  expofure 
to  any  degree  of  light.  In  order  to  the  cure,  it  is  neceffary 
to  attend  to  the  caufe,  and  to  apply  fuch  remedies  as  that  may 
indicate:  though  in  truth  it  is  a  diforder  in  which,  from  what¬ 
ever  caufe  originating,  no  great  expectation  can  be  formed  from 
medicine  either  internally  or  externally;  more  particularly  from 
the  former,  the  feat  of  difeafe  being  Co  far  out  of  the  reach  of 
medicinal  adtion.  If  the  defedt  fhould  be  owing  to  a  contrac¬ 
tion  of  or  compreffion  upon  the  optic  nerve,  very  little  can  be 
done  with  any  expectation  of  fuccefs;  and  much  Icfs  if  it 
ariles  from  a  palfy  of  that  or  any  neighbouring  part. 

A  cat ara ft  is  a  deledl  in  the  cryftalline  humour  of  the  eye, 
which,  becoming  opaque,  prevents  the  adiniffion  of  thofe  rays 
upon  the  retina  that  conftitute  vifion.  The  diforder  called 
moon  eyes,  are  only  cataracts  forming.  Thefe  generally  make 
their  appearance  when  a  horfe  is  turned  five  coming  fix :  at 
which  time  one  eye  becomes  clouded,  tire  eye-lids  being  (well¬ 
ed,  and  very  often  (hut  up;  and  a  thin  water  generally  runs- 
from  the  difeafed  eye  down  the  cheek,  fo  (harp  as  lometimes  tc» 
excoriate  the  (kin  ;  the  veins  of  the  temple,  under  the  eye,  and 
along  the  nofe,  are  turgid  and  full :  though  fometimes  it  hap¬ 
pens  that  the  eye  runs  but  little.  This  diforder  comes  and  goes 
till  the  cataradt  whitens ;  then  all  pain  and  running  terminate, 
and  the  horfe  becomes  totally  blind,  which  is  generally  in  about 
two  years.  During  this  lime  fome  horfes  have  more  frequent 
returns  than  others;  which  continue  in  fome  a  week  or  more, 
in  others'  three  or  four;  returning  once  in  two  or  three  months, 
and  they  are  feldom  fo  long  us  five  without  a  relapfe.  There 
is  another  kind  of  moon-blindnefs  which  is  alfo  the  forerunner 
of  cataradts,  where  no  difeharge  or  weeping  attends.  The  eye  is 
never  (hut  up  or  doled  here,  but  will  now  and  then  look  thick 
and  troubled,  at  which  time  the  horfe  fees  nothing  diftindtly: 
when  the  eyes  appear  funk  and  perifiiing,  the  cataradts  are 
longer  of  coming  to  maturity;  and  it  is  not  unufual  in  this  cafe 
for  one  eye  to  efcape.  Thefe  cafes  generally  end  in  blindnefs 
of  one,  if-not  of  both  eyes.  The  molt  promifing  figns  of  reco¬ 
very  are  when  the  attacks  come  more  feldom,  and  their  conti¬ 
nuance  grows  (liorter,  and  that  they  leave  the  cornea  clear  and 
tranfparent,  and  the  globe  plump  and  full. 

In  all  blemiffies  or  defeats,  where  a  thickening- of  fome  one 
of  the  coats,  membranes,  or  humours  of  the  eye,  has  formed  an 
appearance  of  cataradt  or  film,  it  has  been  an  eftablilhed  cuftom 
among  mod  farriers  to  be  (tow  a  plentiful  application  of  corro- 
five  powders,  unguents,  and  folutions,  for  the  purpofes  of  obli¬ 
teration  ;  without  refledting  (as  Mr.  Taplin- obferves)  upon  the 
abfurdity  of  endeavouring  to-deftroy  by  corrofion,  what  is  abfo- 
lutety  feparated  from  the  furface  by  a  variety  of  membranous 
coverings,  according  to  the  diftindt  feat  of  difeafe;  with  which 
it  is  impoffible  to  bring  the  intended  remedy  into  contadt,  without 
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firfi  dcftroyffig  the  intervening  or  furrounding  parts  by  which 
the  inner  delicate  ftru&ure  is  fo  numcroutly  guarded.  Hut  in 
all  diforders  of  this  fort,  whether  moon-eyes  or  confirmed  cata¬ 
racts  with  a  weeping,  general  evacuations  with  internal  altera¬ 
tives  can  only  take  place.  Indeed  the  attempts  to  cure  cata¬ 
racts  have  hitherto  generally  produced  only  a  palliation  of  the 
fymptoms,  and  fometimes  have  proved  entirely  deftruCtive. 
Yet  early  care,  it  is  faid,  has  in  fome  infiances  proved  fuccefs- 
foT.  To  this  end  rowelling  is  important,  with  bleeding  at  pro¬ 
per  intervals,  from  fcarifications  on  the  infide  of  the  eyelid,  &c. 
It  is  alfo  directed,  during  the  violence  of  the  lymptoms,  to  ob¬ 
serve  a  cooling  treatment;  giving  the  horfe  two  ounces  of  nitre 
every  day  mixed  into  a  ball  with  honey;  and  bathing  the  parts 
above  the  eye  with  verjuice  or  vinegar  wherein  rofe-leaves  are 
infufed,  to  four  ounces  of  which  half  a  drachm  of  lugar  of  lead 
may  be  added.  The  fwelling  on  the  lid  may  afterwards  be 
bathed  with  a  fponge  dipt  in  equal  parts  of  Hungary  and  lime 
water  mixed  together;  and  the  following  cooling  phyfic  fiiould 
be  given  every  fourth  day,  till  the  eve  becomes  clear  : 

Lenitive  eleCtuary  and  cream  of  tartar,  of  each  four  ounces; 
Glauber's  lalts,  three  ounces ;  lyrup  of  buckthorn,  two 
ounces. 

When  the  weeping  is  bythefe  means  removed,  the  alterati  ve 
powders  fiiould  be  given  every  day,  till  two  or  three  pounds  are 
taken,  and  after  an  interval  of  three  months  the  fame  courfe 
fiiould  be  repeated.  This  method,  it  is  affirmed,  has  often  been 
attended  with  fuc.cefs,  where  the  eyes  have  been  full  and  no 
way  perifiied. 

4.  The  haws  is  a  fwelling  and  fponginefs  that  grows  in  the 
inner  ccrncr  of  the  eye,  fo  large  fometimes  as  to  cover  part  of 
the  eye.  The  remedy  here  is  eafily  performed  by  cutting 
part  of  it  away ;  but  the  farriers  are  apt  to  cut  away  too 
much.  The  wound  .may  be  d relied  with  honey  of  rofes;  and  if 
a  fungus  or  fpongy  fiefii  ariles,  it  fiiould  be  fprinkled  with 
a  little  burnt  alum. 

Sect.  IX.  Of  the  Glanders. 

In  treating  on  this  difeafe,  M.  de  la  Fofle  has  diftinguifh- 
td  feven  different  kinds  of  glanders,  four  of  which  are  in¬ 
curable.  The  firft  proceeds  from  ulcerated  lungs,  the  purulent 
matter  of  which  conies  up  the  trachea,  and  is  difeharged 
through  the  nofirils,  like  a  whitilh  liquor,  fometimes  appearing 
in  lumps  and  grumes  :  in  this  diforder,  though  the  matter 
is  difeharged  from  the  nofirils,  yet  the  malady  is  folely  in  the 
lungs.  The  fecond  is  a  wafting  humour,  which  ufually  feizes 
hories  at  the  decline  of  a  difeafe,  caufed  by  too  hard  labour; 
this  defluxion  alfo  proceeds  from  the  lungs.  The  third  i$  a 
malignant  difeharge,  which  attends  the  lirangles  fometimes, 
falls  upon  the  lungs,  and  then  runs  off  by  the  nofirils.  The 
fourth  is,  when  an  acrimonious  humour  in  the  farcy  feizes  thefe 
parts,  where  it  loon  makes  terrible  havock.  The  fifth  kind  we 
(ball  deferibe  by  and  by,  as  ariling  from  taking  cold.  The  fixth 
kind  is  a  difeharge  from  the  ftrangles,  which  fometimes  vents 
itfelf  at  the  nofirils.  In  the  feventh  fort,  which  he  calls  the 
real  glanders,  the  difeharge  is  either  white,  yellow,  or  greenifli, 
fometimes  (freaked  or  tinged  with  blood :  when  the  difeafe  is 
of  long  Handing,  and  the  bones  are  fouled,  the  matter  runs 
blackilh,  and  becomes  very  fetid  ;  and  is  always  attended  with 
a  fwelling  of  the  kernels  or  glands  under  the  jaws;  in  every 
other  refpeH  the  horfe  is  generally  healthy  and  found,  till  the 
diftemper  has  been  of  fome  continuance. 

It  is  always  a  bad  fign  when  the  matter  fticks  to  the  infide 
of  the  nofirils  like  glue' or  ftiff  pafie;  when  the  infide  of  the 
nofe  is  raw,  and  looks  of  a  livid  or  lead  colour;  when  the  mat¬ 
ter  becomes  bloody',  and  fetid ;  and  when  it  looks  of  an  afii- 
colour.  Hut  when  only  a  limpid  fluid  is  firft  difeharged,  and 
afterwards  a  whitifli  matter,  the  gland  under  the  jaw  not  in- 
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creating,  and  the  diforder  of  no  long  continuance,  we  may 
hope  for  a  cure ;  for  in  this  cafe,  which  ariles  from  taking 
cold  after  a  horfe  has  been  overheated,  the  pituitary'  membrane 
is  but  {lightly  inflamed,  the  lymph  in  the  frnall  veftels  con- 
denfed,  and  the  glands  overloaded,  but  not  yet  ulcerated. 

O114  author  affirms  this  difeafe  to  be  altogether  local ;  and 
that  the  true  feat  of  it  is  in  the  pituitary  membrane  which) 
lines  the  partition  along  the  infide  of  the  nofe,  the  maxillary 
finufes  or  cavities  of  the  cheek-bones  on  each  fide  the  nofe,  and 
the  frontal  finufes  or  cavities  above  the  orbits  of  the  eyes:  that 
the  vifeera,  as  liver,  lungs,  See.  of  glandered  horfes,  are  in  ge¬ 
neral  exceeding  found  ;  and  confec-uently  that  the  feat  of  this 
diforder  is  not  in  thofe  parts,  as  has  been  afferted  byr  fome  au¬ 
thors.  But  on  nicely  examining  by'  uitleiftion  the  heads  of  fuch 
horfes,  he  found  the  cavities  above  mentioned  more  or  lefs  fill¬ 
ed  with  a  vifeous  {limy  matter;  and  the  membrane  which  lines 
both  them  and  the  nofirils  inflamed,  thickened,  and  corroded 
with  foul  ulcers,  which  in  fome  cafes  had  eaten  into  the  bones. 

It  is  an  erroneous  remark  of  M.  de  la  Fofle,  that  the  fublingual 
glands,  or  the  kernels  fituated  under  the  jaw-bone,  which  are 
always  fwelled  in  this  difeafe,  do  not  difeharge  their  lymph  in¬ 
to  the  mouth,  as  in  man,  but  into  the  nofirils ;  and  that  he 
conftantly'  found  their  obftrudfion  agreed  with  the  difeharge  :  if 
one  gland  only  was  afte6led,  then  the  horfe  difeharged  from 
one  noftril  only  ;  but  if  both  were,  then  the  difeharge  was  from 
both.  The  feat  of  this  diforder  thus  fuppofed,  the  mode  of 
treatment  he  had  recourfe  to  was  by  trepanning  thele  cavities, 
and  taking  out  a  piece  of  bone,  by  which  means  the  parts  af¬ 
fected  might  be  wafiicd  with  a  proper  injeCtion,  and  in  fine  the 
ulcers  deterged,  healed,  and  dried  up;  and  his  fuccels,  by  his 
own  account,  was  very  flattering. 

But  as,  from  the  obfervations  fince  made  by  this  gentleman; 
there  are  different  fpecies  of  the  glanders ;  fo  the  cure  of  the 
milder  kinds  mav  firft  be  attempted  by  injeCtion::  and  fumiga¬ 
tions.  “  Thus,  after  taking  cold,  fiiould  a  horfe  for  15  or  20 
days  difeharge  a  limpid  fluid  or  whitifh  matter  from  one  or.both 
nofirils,  the  glands  under  the  jaw  rather  growing  harder  than 
diminifliing,  we  m3y  expeCI  it  will  degenerate  into  a  true  glan¬ 
ders.  To  prevent  which,  after  firft  bleeding,  and  treating  him 
as  we  have  direCted  for  a  cold,  let  an  emollient  injeCtion, /pre¬ 
pared  with  a  decoCtion  of  linfeed,  marfh-mallows,  elder,  ca¬ 
momile  flowers,  and  honey  of  rofes,  or  fuch-like,  be  thrown  up 
as  far  as  poffible  with  a  firong  fyringe,  and  repeated  three  times 
a-day :  fiiould  the  running  not  letfen  or  be  removed  in  a  fortnight 
by'  the  ufe  of  this  injeCtion,  a  reftringent  one  may'  now  be  pre¬ 
pared  with  tinCture  of  rofes,  lime-water,  See.  and  the  nofirils 
fumigated  with  the  powders  of  frankincenfe,  maftich,  amber, 
and  cinnabar,  burnt  on  an  iron  heated  for  that  purpofe ;  the 
fume  of  which  may  eafily  be  conveyed  through  a  tube  into  the 
nofirils.”  Such  is  the  method  recommended  by  Bartlet,  which 
he  fays  has  been  found  fucrefsful  when  ufed  in  time.  But  a 
more  particular  courfe  of  procedure  will  be  deferibed  hereafter. 

With  regard  to  the  operation  as  well  as  the  doCtrine  of 
M.  de  la  Foife,  Mr.  Taplin  condemns  not  only'  that,  but  alfo 
his  dillinCIion  of  the  diforder  into  different  fpecies;  con- 
fidering  the  various  fymptoms  that  appear,  as  only  marking 
different  ftages  of  the  lame  difeafe.  The  faCt  according  to  him 
appears  to  be,  “  that  any'  corrofive  matter  difeharged  from  the 
nofirils,  and  iuffered  to  continue  for  a  length  of  time,  fo  as  to 
conftitute  ulcerations  and  corrode  the  bones,  will  inevitably'  de¬ 
generate  into  and  conftitute  the  difeafe  generally  underftood  by' 
the  appellation  of  glanders  ;  every  ftagnant,  acrimonious,  or 
putrid  matter  is  poflefied  of  this  property,  and  more  particu¬ 
larly  when  lodged  (or  by  finufes  confined)  upon  any  particular 
p  . -t.  Divcfted  of  profeffional  trick,  chicanery,  and  deception, 
this  is  the  incontrovertible  explanation,  whether  proceeding 
from  an  ulceration  of  the  lungs,  or  the  inveterate  glandular  dil- 
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charges  from  the  head  (where  the  cafe  is  of  long  {landing,  and 
the  bone  carious)  they  are  equally  incurable.”  Nevcrthelefs,  a 
Jingle  injlance  has  occurred  in  the  Veterinary  College*  of  a  gen¬ 
tleman’s  coach  horfe  having  been  perfectly  cured  of  the  glanders 
bf'the  internal  ufe  of  calomel,  which  vras  perfifted  in  till  the 
mouth  was  attested  and  for  fame  time  afterwards.  The  fame 
method  has  been  takers  in  other  cafes,  but  not  with  the  fame 
reful t:  The  fingle  cafe  we  allude  to,  however,  ought  to  have 
the  effeft  of  encouraging  a  farther  trial  of  mercury  m  the  glan¬ 
ders.  Various  directions  have  been  given  by  different  writers 
for  fumigating  the  nofirils,  and  for  treating  the  fwelled  glands 
in  the  throat ;  but  fo  long  as  the-difeafe  itfelf  is  incurable,  the 
knowledge  of  palliative  remedies  is  of  very  little  importance. 

Sect.  X.  Of  the  Gh.ip.es,  and  other  -panful  Affections  of  the 

Bowels. 

Amongst  the  -many  difeafes  to  which  horfes  are  fuhjeft, 
,t"here  feems  to  be  none  fo  little  underftood  by  the  common  far¬ 
rier  as  the  colic  or  gripes  in  horfes,  one  general  remedy  or  me¬ 
thod  ferving  them  in  all  cafes.  But  as  this  diforder  may  be 
produced  by  very  different  caufes,  the  method  of  cure  fhould  alio 
vary;  otherwife  the  intended  remedy,  injudicioufly  applied,  will 
not  only  aggravate  the  complaint,  but  perhaps  make  it  fatal. 
We  (hall  divide  this  diforder  into  three  different  fpecies  :  th t  fla¬ 
tulent  or  windy,  the  bilious  or  inflammatory,  and  the  dry  gripes-, 
each  of  which  we  (hall  diftinguiih  by  their  different  fymptoms, 
and  then  point  out  the  proper  remedies. 

I.  The  flatulent  or  windy  colic  may  in  general  be  readily  dif- 
tinguifhed  by  the  rumbling  of  the  confined  air  through  the  in- 
teftines  the  horfe  is  often  lying  down,  and  as  fuddenly  rifing 
ao-ain  with  a  fpring  ;  he  flakes  bis  belly  with  his  hinder  feet, 
(lamps  with  his  fore-feet,  and  refufes  his  meat  ;  when  the 
gripes  are  violent,  he  will  have  convulfive  twitches,  his  eyes  be 
turned  up  and  his  limbs  ftretched  out  as  if  dying,  his  ears  and 
.feet  being  alternately  very  hot  and  cold  ;  he  falls  into  profufe 
i wests,  and  then  into  cold  damps  ;  ftrives  often  to  dale,  and 
turns  his  head  frequently  to  his  Hanks  ;  he  then  falls  down,  rolls 
about,  and  often  turns  on  his  back  ;  this  laft  fymptom  proceeds 
from  a  ftoppageof  urine,  that  alnioft  always  attends  this  fort  of 
colic,  which  may  be  increaied  by  a  load  of  dung  preffmg  on  the 
neck  of  the  bladder. 

Thefe  are  the  general  fymptoms  of  colic  and  gripes,  from 
-wind,  drinking  cold  water  when  hot,  and  when  the  per- 
fpirable  matter  is  retained,  or  thrown  on  the  bowels  by 
catching  cold;  in  all  which  cafes  they  are  violently  diftended. 
Cribbing  horfes  are  faid  to  be  more  particularly  fubjeft  to 
this  complaint,  on  a  fuppofition  that  they  are  conftantly  fucking 
in  great  quantities  of  air. 

The  firft  intention  is  to  empty  the  ftrait  gut  with  a  fmall 
hand  dipped  in  oil,  which  frequently  makes  way  for  the  confined 
wind  to  difeharge  itfelf ;  and  by  eafing  the  neck  of  the  bladder, 
the  fuppreffion  of  urine  is  taken  off)  and  the  horfe  dales  and 
gets  eafe. 

The  following  ball  and  clyfter  feldom  fail  of  giving  Telief  in 
thefe  cafes : 

Take  Stralburgh  or  Venice  turpentine,  and  juniper-berries 
pounded,  of  each  half  an  ounce  ;  fait  prunella  or  faltpetre, 
an  ounce;  oil  of  juniper,  one  drachm  ;  fait  of  tartar,  two 
drachms  :  make  into  a  ball  with  any  fyrup  ;  it  may  be 
given  whole,  and  waffled  down  with  a  decoftion  of  juniper- 
berries,  or  a  horn  or  two  of  ale. 

If  the  horfe  does  not  break  wind,  or  dale  plentifully,  he 
will  find  no  relief  :  therefore  m  an  hour  or  two  give  him  ano¬ 
ther  ball,  and  add  to  it  a  drachm  of  fait  of  amber  ;  which  may 
be  repeated  a  third  time,  if  found  neceffary.  During  the  fit  -he 
horfe  may  be  walked  and  trotted  gently;  hut  fhould  bv  no  means 
he  haraffed  beyond  his  ability,  or  moved  about  till  he  is  jaded. 


The  following  clyfter  may  alfo  be  given,  between  the  balb, 
or  alone,  and  repeated  occasionally  : 

Take  camomile  flowers,  two  handfuls  ;  anife,  coriander,  and 
fennel  feeds,  of  each  an  ounce  ;  long  pepper,  half  an  ounce ; 
boil  in  three  quarts  of  water  to  two;  and  add  Daffy’s  elixir, 
half  a  pint;  oil  of  amber,  half  an  ounce,  and  oil  of  ca¬ 
momile,  eight  ounces. 

The  figns  of  a  horfe’s  recovery  are  his  lying  quiet,  without 
flartingor  tumbling,  and  his  gathering  up  his  legs,  and  ceafirvr 
to  lath  out  ;  and  if  he  continues  an  hour  in  this  quiet  pofture, 
you  may  conclude  all  danger  is  over. 

3.  The  next  fpecies  of  colic  is  the  bilious  or  inflammatory. 
This,  befides  moll  of  the  preceding  fymptoms,  is  attended  with 
a  fever,  great  heat,  panting,  and  drynefs  of  the  mouth  :  the 
horfe  alfo  generally  throws  out  a  little  loofe  clung,  with  a  hot 
lcalding  water  ;  which,  when  it  appears  blackifh,  or  of  a 
reddifh  colour,  and  fetid  fmell,  denotes  an  approaching  mor¬ 
tification. 

In  this  cafe  the  horfe  (hould  immediately  be  bled  to  the  quan¬ 
tity  of  three  quarts  ;  and  it  fhould  be  repeated,  if  the  fymptoms 
do  not  abate  in  a  few  hours.  The  emollient  clyfter,  with  two 
ounces  of  nitre  diffolved  in  it,  fhould  be  thrown  up  twice  a-day, 
to  cool  the  inflamed  bowels;  plenty  of  gum  arabic  water  fhould 
be  taken  ;  and  a  pint  of  the  following  drink  given  every  two 
or  three  hours  till  feveral  loofe  Itools  are  procured,  and  then 
it  (hould  be  given  only  night  and  morning  till  the  diforder  is 
removed. 

Take  fenna,  three  ounces ;  fait  of  tartar,  half  an  ounce;  infufe 
in  a  quart  of  boiling  water  an  hour  or  two ;  then  ftrain  off, 
and  add  two  ounces  of  lenitive  ele£luary,  and  four  of 
Glauber’s  falts. 

If  this  diforder  is  not  removed  by  thefe  means,  but  the  in¬ 
flammation  and  fever  increafe,  attended  with  a  difeharge  of  the 
fiefti-coloured  water  above  deferibed,  the  event  will  moll 
probably  be  fatal  ;  and  the  chief  thing  to  be  depended  on 
now,  muff  be  a  ftrong  decoblion  of  Jefuit’s  bark,  given  to  the 
quantity  of  a  pint  every  three  hours,  with  a  gill  of  red  port- 
wine. 

A  quart  of  the  fame  may  be  ufed  for  a  clyfter,  with  two  ounces 
of  Venice  turpentine,  diffolved  with  the  yolks  of  two  eggs,  an 
ounce  of  diafeordium,  and  a  pint  of  red  wine,  and  given  twice 
a-day  :  if  the  horfe  recovers,  give  two  or  three  mild  rhubarb 
purges. 

3.  The  dry  gripes,  or  colic  which  arifes  often  from  cotlivenefs, 
is  difeovered  by  the  horfe’s  frequent  and  fruitlefs  motion  to 
dung,  the  blacknefs  and  hardnefs  of  the  dung,  the  frequent  and 
quick  motion  of  his  tail,  the  high  colour  of  his  urine,  and  his 
great  reftleffnefs  and  uneafinefs. 

In  this  cafe  the  llrait  gut  (hould  be  examined  and  emptied 
with  a  fmall  hand,  oiled  properly  for  that  purpofe  ;  the  emollient 
oily  clyfter  fpoken  of  elfewhere  lhould  be  thrown  up  twice 
a  day ;  and  the  above  purging  drink  given,  till  the  bowels  are 
unloaded,  and  the  fymptoms  removed. 

The  diet  for  a  horfe  in  the  gripes  (hould  be  fealded  bran, 
warm  water-gruel,  or  white  water,  made  by  diflolving  four 
ounces  of  gum-arabic  in  a  quart  of  water,  and  mixing  it  with 
his  other  water. 

5.  From  this  hiftory  and  divifion  of  gripes  and  colics,  with 
their  different  treatment,  it  appears  how  ablolutely  neceffary  it 
is  they  (hould  be  well  underftood,  in  order  to  be  managed  fh.il- 
fully  :  it  is  plain,  too,  that  violent  hot  medicines  (hould  in 
every  fpecies  of  this  diforder  be  guarded  againft,  and  given  with 
great  caution  and  diferetion,  even  in  the  firft  kind  of  flatulent 
colic,  where  indeed  they  can  only  be  allowed ;  yet  too  often, 
when  prepared  by  the  farriers  with  oil  of  turpemine,  geneva, 
pepper,  and  brine,  -&c.  they  even  increafe  that  difordei ,  by  fti- 
mulating  the  neck  of  the  bladder,  too  forcibly  heating  the  bloody 
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*nJ  inflaming  the  bowels,  till  a  mortification  is  brought  on 
them.  Tbefe  are,  in  general,  the  conftant  appearances  in  horfes 
that  die  of  this  diforder;  whofe  bowels,  being  examined  for 
that  purpofe,  have  been  found  inflamed,  full  of  red  and  livid 
fpots,  and  fome times  quite  black,  from  the  quantity  of  blood 
with  which  thevclleis  were  loaded. 

Sect.  XI.  Of  a  Diarrhoea  and  Scouring. 

It  is  lbmetimes  a  nice  matter  to  form  a  proper  judgment 
when  to  control  cr  to  encourage  a  loofenefs ;  but  thel’c  general 
rules  may  be  a  direction  :  If  a  healthy  full  horl'e,  on  taking  cold, 
or  upon  hard  riding,  overfeeding,  eating  unwholefoine  food,  or 
with  a  flight  fever,  fliould  have  a  moderate  purging,  by  no 
means  think  of  flopping  it  ;  but  rather  encourage  it  with  an 
open  diet,  and  plenty  of  warm  gruel :  but  if  it  continues  long, 
with  gripings,  the  mucus  of  the  bowels  coming  away,  and  the 
horfe  loling  his  appetite  and  fleth,  recourfe  mutt  be  had  to  pro¬ 
per  medicines.  If  he  voids  great  quantities  of  dime  and  greafy 
matter,  give  him  the  following  drench,  and  repeat  it  every  other 
day  for  three  times  : 

Take  lenitive  eledtumy  and  cream  of  tartar,  of  each  four 
ounces  ;  yellow  rofin,  finely  powdered,  one  ounce ;  and  four 
ounces  of  fweet  oil ;  mix  with  a  pint  of  water  gruel. 

The  following  alterative  ball  alone  has  been  found  l'uceefsful 
for  this  purpofe  when  given  twice  a-week,  with  fealded  bran  and 
warm  gruel : 

Take  lbcotorine  aloes,  half  an  ounce;  diap  nte,  one  ounce  ; 
make  into  a  ball,  with  the  juice  ot  Spanifh  liquorice  dif- 
lolved  in  water,  and  a  fpoonful  of  oil  of  amber.  To  this 
may  be  added,  two  drains  of  myrrh,  and  a  dram  of  faf- 
fron,  and  (where  it  can  be  afforded)  half  an  ounce  of 
rhubarb. 

When  the  purging  is  attended  with  a  fever,  rhubarb  fliould 
f.rft  be  given  to  the  quantity  of  half  an  ounce,  with  an  ounce 
and  a  half  of  lenitive  electuary  ;  at  night,  after  the  working, 
give  half  an  ounce  or  more  of  diafeordium,  in  a  pint  of  red  wine 
mulled  with  cinnamon  :  and  repeat  it  every  day,  and  the  rhu¬ 
barb  ball  once  in  two  or  three. 

But  if  the  diftemper  increafes,  the  horfe’s  flanks  and  belly 
look  full  and  diffended,  and  he  appears  griped  and  in  pain,  let 
this  clyfter  be  given,  and  the  quantity  of  diafeordium  increafed 
an  ounce  in  his  night  drink  : 

Take  camomile  flowers,  one  handful ;  red  rofes,  half  a  hand¬ 
ful;  pomegranate  and  balauftines,  of  each  an  ounce  ;  boil 
in  two  quarts  of  water  to  one ;  flrain  off,  and  diflolve  in 
it  two  or  three  ounces  of  diafeordium,  and  one  of  mithri- 
date  ;  to  which  may  be  added,  a  pint  of  port  wine.  Repeat 
it  once  a-day. 

If  the  flux  continues  violent,  give  a  dram  of  roch-alum, 
with  an  ounce  and  a  half  of  bole,  twice  a-day  ;  or,  dilfolve 
double  this  quantity  with  two  ounces  of  diafeordium,  and  the 
cordial  ball,  in  two  quarts  of  hartfhorn  drink  ;  to  which  may 
be  added  a  pint  of  port  ;  and  give  the  horfe,  three  or  four  times 
a- day,  a  pint  of  this  drink.  For  this  purpofe  alfo  a  ffrong  de- 
cobtion  of  oak-bark  may  be  given,  with  either  of  the  above  re¬ 
medies,  and  to  the  fame  quantity  ;  even  by  itfelf,  it  will  be  found 
on  trial  no  inconfiderable  remedy. 

When  the  difeharge  is  attended  with  an  acrid  mucus  or  flime, 
the  griping  and  pains  are  very  lev  ere,  the  common  lining  of 
the  bowels  being  walhed  away;  in  this  cafe  the  following  clyf¬ 
ter  fliould  frequently  be  injected  warm  : 

Take  of  tripe-liquor  or  thin  flarch,  two  quarts;  oil  of  olives, 
half  a  pint ;  the  yolk  of  fix  eggs  well  broke,  and  two  or  three 
ounces  of  coarfe  fugar. 

Some  horfes,  having  naturally  weak  ftomachs  and  bowels, 
throw  out  their  aliment  undigefted;  their  dung  is  habitually  foft 
and  of  a  pale  colour  3  they  feed  poorly',  and  get  no  flefli  ;  to 
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remedy  this  complaint,  give  the  following  purge  two  or  three 
times  ;  and  then  the  infulion  to  the  quantity  of  a  pint  every 
morning. 

Take  focotorine  aloes,  fix  drams;  rhubarb,  powdered,  three 
drams ;  myrrh  and  fjffron,  each  a  dram  :  make  into  a 
ball  with  fyrup  of  ginger. 

hfufioii. — Take  zedoary,  gentian,  winter’s-bark,  and  orange- 
peel,  of  each  two  ounces;  pomegranate-baik  and  balauftines 
of  each  an  ounce  •  camomile-flowers  and  centaury,  each, 
a  handful  ;  cinnamon  and  cloves,  each  an  ounce  :  infule  in 
a  gallon  of  port  or  ffrong  beer. 

When  hortes  are  apt  to  be  coftive,  from  whatever  caufe  it 
ariles,  gentle  openers  thou  Id  be  given.  Scalded  bran  or  barley, 
with  an  ounce  of  fenugreek  and  iinfeed,  occafionally  given,  will 
prevent  this  complaint ;  but  where  it  is  conllitutional,  as  tome- 
times  happens,  if  the  horfe  is  in  perfect  heal'.h,  no  inconvenience 
will  arile  from  it  ;  and  it  is  obferved  that  fuch  horfes  are  able  to 
endure  great  fatigue  and  labour. 

Sect.  XII.  Of  Worms  and  Botts. 

There  have  been  deferibed  by  authors  three,  different  forts  of 
worms  that  affe6t  horfes,  viz.  Botts,  which  young  h  irfes  are 
often  troubled  with  in  the  fpring  ;  the  Rotund?,  or  thofe  re- 
fembling  earth-worms  ;  and  the  Af  arides,  or  thole  about  the 
fize  of  the  largeft  lewing  needle,  with  flat  heads.  See  plate  29. 
of  Vol.  I. 

The  botts  which  breed  in  the  ftomachs  of  horfes  appear  to 
be  very  large  maggots,  compofcd  of  circular  rings,  with  little 
fharp  prickly  feet  along  the  tides  of  their  bellies.  They  adhere 
to  a  part  of  the  ftomach  which  is  naturally  deftitute  of  the  vil¬ 
lous  covering. that  fpreads  over  the  reft  of  its  cavity,  and  the 
inftrument  by  which  they  are  held,  is  a  fort  of  barb  or  double 
fifti-hook,  the  points  after  entering  diverging  in  oppofite  direc¬ 
tions,  fo  as  to  render  it  impoflible  for  the  contents  of  the  ftomach, 
or  even  a  much  greater  force  than  could  be  applied  in  that  fitu- 
ation,  to  diflodge  them.  There  they  breed  and  draw  their  nou- 
rifhment,  and  are  not  loofened  from  fuch  adhefion  before  they 
come  to  maturity.  The  eggs  from  whence  thefe  botts  are  pro¬ 
duced,  are  dilperfed  in  clutters  all  round  the  lower  orifice  of  the 
ftomach,  and  are  laid  under  the  inner  coat  or  thin  membrane  of 
the  ftomach  ;  fo  that  when  the  animals  come  to  form  and  life, 
they  burft  through  this  inner  coat  with  their  breech  and  tail 
ftraight  outwards,  and  their  trunks  fo  fixed  into  the  mufcular  or 
flefhy  coat  of  the  ftomach,  that  it  fometiines  requires  a  good 
pull  to  difengage  them  :  from  the  blood  of  this  laft  coat  they 
draw  their  nouiifliment,  which  they  fuck  like  fo  many  leeches, 
every  one  ulcerating  and  purling  up  the  part  where  it  fixes,  like 
a  honey-comb  ;  and  they  fometimes  even  deftroy  the  horl'e. 

The  fymptoms  of  worms  are  various.  The  botts  that  many 
horfes  are  troubled  with  in  the  beginning  of  the  fummer,  are 
always  feen  flicking  on  the  ftrait  gut,  and  are  often  thruft  out 
with  the  dung,  with  a  yellowilh  coloured  matter  like  melted 
l'ulphur  :  they  are  no  ways  dangerous  there  ;  but  are  apt  to 
make  a  horfe  reftlels  and  uneafy,  and  rub  his  bree<  h  againlt  the 
polls.  The  feafon  of  their  coming  is  ufually  in  the  months  of 
May  and  June  ;  after  which  they  are  feldom  to  be  feen,  and 
rarely  continue  in  any  one  horfe  above  a  fortnight  or  three 
weeks.  Thofe  that  take  their  lodgment  in  the  ltomach,  are 
dangerous  by  fometimes  caufing  convulfions ;  and  are  feldom 
difeoveved  by  any  previotis  figns  before  they  come  to  life,  when 
they  throw  a  horfe  into  violent  agonies.  The  other  kinds  are 
more  troublefome  than  dangerous,  but  are  known  by  the  fol¬ 
lowing  figns  :  The  horle  looks  lean  and  jaded,  his  hair  Hares, 
and  nothing  he  eats  makes  him  thrive;  he  often  ftrikes  his  hind- 
feet  againlt  his  belly  ;  is  fomerimes  griped,  but  without  the  vio¬ 
lent  fymptoms  that  attend  a  colic  and  ftrangury  ;  for  he  never 
rolls  and  tumbles,  but  only  (hows  unealinels,  asd  generally  lays 
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himfelf  down  quietly  on  his  belly  for  a  little  while,  and  then  gets 
up  and  falls  a-feeding  ;  but  the  fureft  fign  is  when  he  voids  them 
with  his  dung. 

For  the  cure  of  botts  in  the  ftomach,  calomel  fhould  firft  be 
given  in  fufficient  quantities,  and  repeated  at  proper  intervals  : 
sethiops  mineral,  or  fome  of  the  undermentioned  forms,  may 
be  given  afterwards. 

But  botts  in  the  reftura  may'alfo  be  cured  by  giving  the  horfe 
a  fpoonful  of  favin,  cut  very  lmall,  once  or  twice  a-day  in  his 
oats  or  bran,  moiftened  ;  and  three  or  four  cloves  of  garlic  may 
be  added  to  advantage.  Give  alfo  an  aloetic  purge  between 
whiles  ;  the  following  has  been  recommended  : 

Take  fine  locotorine  aloes,  ten  drams  ;  frefh  jalap,  one 
dram  ;  ariftolochia,  or  birthvvort,  and  myrrh  powdered, 
of  each  two  drams  ;  oil  of  favin  and  amber,  of  each 
one  dram  ;  lyrup  of  buckthorn  enough  to  form  into  a 
ball. 

But  as  the  fource  of  worms  in  general  proceeds,  from  a  vi¬ 
tiated  appetite  and  a  weak  digeftion,  recourfe  muft  firft  be  had  to 
mercurials,  and  afterwards  to  fuch  things  as  are  proper  to 
ftrengthen  the  ftomach,  and  promote  digeftic-n.  Thus,  two 
drams  of  calomel  may  be  given  with  half  an  ounce  of  diapente, 
and  mixed  up  with  conferve  of  wormwood,  over  night ;  and  the 
next  morning  the  above  purge  :  thefe  may  be  repeated  in  fix  or 
eight  days. 

The  various  preparations  of  antimony  and  mercury  muft  be 
given  feveral  weeks  together,  in.  order  to  get  entirely  rid  of  thele 
vermin..  fEthiops  mineral  may  be  given  to  the  quantity  of 
half  an  ounce  a-day;  or  the  mercurius  alkalifatus  to  two  drachms 
ar  day,  incorporated  with  a  bit  of  cordial  ball.  The  cinnabar 
powders,  as  diredfed  in  the  farcy,  are  no  lefs  effectual  :  and 
when  worms  are  bred  from  high  feeding,  or  unwholefome  food, 
rue,  garlic,  tanfy,  favin,  box,  and  many  other  fimples,  may 
be  given  fuccefsfully  ;  being  for  that  purpofe  mixed  with  the 
food.  Cut  tobacco,  from  half  an  ounce  to  an  ounce  a-day,  has 
been  given,  and  where  the  worms  are  fituated  in  the  redlum  the 
fmoke  of  tobacco  by  way  of  ciyfter  is  very  ufeful. 

Sect.  XIII.  Of  the  Jaundice. 

Horses  are  frequently  fubjeft  to  this  complaint ;  which  is 
known  by  a  dufky  yellownefs  of  the  eyes  ;  the  infide  of  the 
mouth  and  lips,  the  tongue,  and  bars  of  the  roof  of  the  mouth, 
looking  alfo  yellow.  The  horfe  is  dull,  and  refufes  all  manner 
of  food  ;.  the  fever  is  flow,  yet  both  that  and  the  yellownefs  in- 
creafe  together.  The  dung  is  often  hard  and  dry,  of  a  pale 
yellow,  or  light  pale  g-feen.  His  urine  is  commonly  of  a  dark 
dirty  brown  colour ;  and  when  it  has  fettled  fome  time  on  the 
pavement,  it  looks  red  like  blood.  He  ftales  with  fome  pain 
and  difficulty  ;  and,  if  the  diftemper  is  not  checked  foon,  grows 
delirious  and  frantic.  The  off-fide  of  the  belly  is  fometimes  hard 
and  diftended  ;  and  in  old  horfes,  when  the  liver  has  been  long 
difeafed,  the  cafe  is  unmanageable,  and  ends  fatally  with  a 
wafting  diarrhoea  :  but  when  the  diftemper  is.  recent,  and  in 
young  horfes,  there  is  no  fear  of  a  recovery  if  the  following 
direftions  are  obferved : 

Firft  of  all  bleed;  and  give  a  laxative  ciyfter,  as  horfes  are  apt 
to  be  very  coftive  in  this  complaint ;  and  the  next  day  give  the 
horfe  this  purge : 

Take  rhubarb,  powdered,  one  ounce ;  calomel,  one  dram; 
focotorine  aloes,  fix  drams;  iyrup  of  buckthorn,  a  fufficient 
quantity. 

This  may  be  repeated  two  or  three  times,  giving  interme¬ 
diately  the  following  balls  and  drink. 

Take  of  aethiops  mineral,  half  an  ounce  ;  Caftile  foap,  one 
dunce;  make  into  a  ball,  and  give  one  every  day,  and  waffi 
it  down  with  a  pint  of  the  following  decoftion  : 

Take  madder-root  and  turmerick,  of  each  four  ounces-;  bur¬ 


dock-root,  fliced,  half  a  pound;  monk’s  rhubarb,  four 
ounces  ;  liquorice,  fliced,  two  ounces;  boil  in  a  gallon  of 
forge-water  to  three  quarts  ;  ftrain  oft',  and  fweeten  with 
honey. 

By  thefe  means  the  diftemper  generally  abates  in  a  week, 
which  may  be  dilcovered  by  an  alteration  in  the  borfe’s  eyes  and 
mouth  ;  but  the  medicines  muft  be  continued  till  the  yellownefs  > 
is  entirely  removed. 

Should  the  diftemper  prove  obftinate,  and  not  fubmit  to  this 
treatment,  you  muft  try  more  potent  remedies,  viz.  mercurial’ 
p hyfic,  repeated  two  or  three  times  at  proper  intervals ;.  and 
then  the  following  balls: 

Take  fait  of  tartar,  two  ounces  ;  cinnabar  of  antimony,  four 
ounces;  filings  of  fteel,  three  ounces  ;  common  foap,  half 
a  pound ;  make  into  balls,  the  fize  of  a  pullet’s  egg,  with 
honey  ;  and  give  one  night  and  morning,  with  a  pint  of 
the  above  drink. 

It  .will  be  proper,  on  his  recovery,  to  prevent  coftivenefs. 

Sect.  XIV.  Of  the  Difcafcs  cf  the  Kidneys  and  Bladper, 

The  fymptoms  of  an  affeftion  of  the  kidneys  are,  a  weaknefs 
of  the  back  and  loins,  difficulty  of  Haling,  faintnefs,  lofs  of  ap¬ 
petite,  and  cleadnefs  in  the  eyes  ;  the  urine  is-  thick,  foul,  and. 
fometimes  bloody,  efpecially  after  a  violent  ftrain.  A  horfe 
difeafed  in  his  kidneys  can  teldom  lack,  that  is,  move  ftraight 
backwards,  without  pain,,  which  is  vifible  as  often  as  he  is  put 
to  trial  :  the  fame  thing  is  obfervable  indeed  in  horfes  whole 
backs  have  been  wrung  and  wrenched  ;  but  with  this  difference, 
that  in  the  latter  there  is  leldom  any  defeft  or  alteration  in  the 
urine,  except  that  it  is  higher  coloured.  The  confequences  of  a 
difordered  fcate  of  the  urinary  organs  are  principally  two,,  ftran- 
gury  and  diabetes. 

1 .  Strangury,  or  an  obftruftion  of  urine,  may  arife  from  dif¬ 
ferent  caufes.  When  it  is  not  owing  to  wind,  or  hardened  dung 
prefting  upon  the  neck  of  the  bladder  (as  was  oblerved  in  the 
feftion  on  Colics),  it  may  proceed  from  inflammation  in  the- 
bladder  or  kidneys,  ulcerations  there,  or  fpafm  upon  any  par¬ 
ticular  part.  When  owing  to  inflammation  or  fpafm,  the  ge¬ 
neral  indications  of  cure  are,  to  leifen  the  ftrifture  upon  the 
parts  ;  to  reduce  the  inflammation  ;  and  to  promote  the  eva¬ 
cuation  of  urine.  The  firft  of  thefe  intentions  may  be  anfwered 
by  a  moderate  lofs  of  blood  ;  the  fecond,  by  the  ufe  of  internal 
emollients  ;  and  the  third,  by  gentle  ftimulants  and  mild  diu¬ 
retics. 

In  ftrangury  from  inflammation  or  fpafm  in  the  parts,  the: 
horfe,makes  frequent  motions  to  ftale,  flands  wide  and  ftraddling, 
appears  full  in  the  flank,  and  fomewhat  dejefted.  The  firft 
meafure,  as  already  oblerved,  is  bleeding  ;  and  that  more  or¬ 
iels  plentifully  according  to  the  urgency  of  the  fymptoms.  In  a 
convenient  time  after  this  operation,  Mr.  Taplin  recommends 
to  throw  up  the  following  emollient  ciyfter  : 

“  Take  of  thin  gruel,  three  pints;  nitre,  two  ounces  ;  gum. 
arabic,  one  ounce  and  an  half ;  olive  oil,  four  ounces  ;  let 
it  be  injefted  moderately  warm,  and  retained  in  the  body 
as  long  as  poffible. 

“  So  foon  after  this  ciyfter  as  the  horfe  is-  inclined  by  ap¬ 
petite  to  receive  it,  give  a  maffi  of  two  parts  malt  and  one 
bran,  they  having  been  fealded'  together  and  ftirred  till  of 
a  moderate  warmth  ;  after  this,  if  the  fubjeft  has  not  ftaled 
in  confequence  of  bleeding,  ciyfter,  and  maffi,  have  the  fol¬ 
lowing  balls  expeditioufly  prepared  to  forward  the  evacuation  : 

“  Take  Caftile  foap,  ten  drachms ;  fal  prunella,  one  ounce ; 
camphire,  two  drachms ;  anifeed  powder,  fix  drachms-; 
oil  of  juniper,  one  drachm  and  an  half ;  fyrup  of  marffi- 
mallows,  fufficient  to  make  the  mafh  :  which  divide  into 
two  equal  parts,  giving  one  in  fix  hours  after  the  other,  if 
the  former  is  not  fuccefsfuh 
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**  Thefe  arc  very  fafe,  mild,  and  efficacious,  in  general  pro-  voided  with  the  dung.  It  is  always  attended  with  a  fever,  heat, 
dneing  the  defired  effeft  without  any  uneafy  fenfations.  reftleffnefis,  darting  and  tremblings,  great  inward  ficknefs,  ffiort- 
Where  a  drink  is  preferred,  as  coming  into  a  more  applicable  nefs  of  breath,  and  fometimes  with  the  lymptoms  of  a  pleurify. 
mode  of  adminiftration,  the  following  will  prove  equally  fer-  His  dung  will  be  extremely  greafy,  and  he  will  fall  into  a  fcour- 
viceable  :  ing  ;  his  blood  will  have  a  thick  (kin  or  buff  over  it  when  cold; 

“  Take  juniper  berries,  (bruifed)  two  ounces  ;  boil  in  a  the  congealed  part  will  look  like  a  mixture  of  lize  and  greafe, 
pint  and  a  half  of  water  for  tome  time  ;  then  drain  (to  which  makes  it  fo  extremely  tlippery,  that  it  will  not  adhere  to 
produce  by  fqueezing  the  berries  three  quarters  of  a  pint)  ;  the  fingers,  and  the  fmali  portion  of  ferum  feels  alfo  fiippery  and 
to  this  add  of  nitre  and  gum  arabic,  (in  powder)  each  an  clammy.  The  horle  loon  lofes  his  fiefh  and  fat ;  and  thofe  that 
ounce.  furvive  this  (hock  commonly  grow  hide-bound  for  a  time,  their 

“  This  drink,  or  the  above  ball,  to  be  repeated  at  didinft  pe-  legs  duelling  both  before  and  behind,  and  they  continue  in  this 
rods  of  four  hours  each  (if  a  repetition  of  the  fird  at  the  end  of  date  till  the  complaint  is  removed,  or  fome  more  obdinate  dif- 
fix  hours  does  not  effect  the  defired  purpol'e),  till  relief  is  obtained  eafe,  l’uch  as  the  farcy,  follows. 

by  plentiful  evacuations.”  In  the  fird  place  bleed  plentifully,  and  repeat  it  for  two  or 

As  a  fuppreffion  of  urine  arifes  fometimes  from  an  inflam-  three  days  fucceifively  in  finaller  quantities ;  two  or  three  rowels 
mation  of  the  parts,  fo  at  others  from  a  paralytic  affection,  fhould  alfo  be  immediately  put  in,  and  the  cooling  emollient' 


particularly  of  the  kidneys,  difabling  them  in  their  office  of  le- 
parating  the  urine  from  the  blood:  in  this  latter  cafe,  a  general 
liipprelfion  taking  place,  the  bladder  is  ufually  empty,  fo  that  a 
horle  will  make  no  motion  to  dale ;  and  if  he  furvives  a  few 
day-sin  this  condition,  his  body  will  dwell  to  a  great  degree, 
break  out  in  blotches  all  over,  and  death  will  doon  dole  the 
deene. 

Strangury  fometimes  alfo  arifeS  from  an  ulceration  of  the 
parts  ;  which  is  a  cafe  almod  as  defperate  as  the  preceding. 
The  lymptoms  are  :  a  vifibie  difquietude ;  the  evacuation  not 
totally  fupprefled,  being  only  at  times  obltru£led  ;  the  urine 
frequently  altering  its  appearance,  being  fometimes  thick,  de- 
pofitmg  a  turbid  fediment  as  if  impregnated  with  membranous 
matter;  and  at  other  times  tinged  with  blood,  the  evident  effect 
of  a  corroded  dilution  of  the  difeafed  part.  In  this  indance  the 
following  balta  or  drink  are  recommended  by  Mr.  Taplinas  the 
Cfily  probable  means  of  relief  : 

“  Take  of  myrrh,  one  ounce Cadile  foap,  and  Locatelli’s 
ballam,  each  three  ounces;  nitre  and  anifeed,  (in  powder) 
each  two  ounces  ;  balfam  of  Peru,  fix  drachms  ;  mix  to¬ 
gether  with  fyrup  of  marffimallows,  and  divide  into  fix 
balls,  giving  one  every  morning. 

In  cafe  fpafm  of  the  parts  be  alfo  fufpeded,  the  following  ball 
may  be  given,  and  repeated  at  fuch  times  as  the  circumllances 
of  the  cafe  may  render  proper  : 

“  Take  of  Cadile  l'oap,  half  an  ounce  ;  nitre,  rofin,  and  com¬ 
pound  powder  of  gum  tragacanth,  each  two  drachms  ; 
opium,  (in  powder)  ten  grains  ;  oil  of  juniper,  30  drops. 
Mix. 

“  The  following  drink  may  be  fubdituted  with  equal  effe6t, 
if  a  liquid  form  is  preferred  : 

“  Take  thin  gruel,  three  quarters  of  a  pint ;  gum  arabic  and 
nitre,  (in  powder)  each  one  ounce  ;  liquid  laudanum,  three 
drachms.  Mix. 

“  This  (as  the  ball  above)  may  be  occafionally  repeated.” 

2.  Horfes  fubjeit  to  a  diabetes,  or  profufe  daling,  if  old,  or 
of  a  weak  conditution,  are  feldom  cured;  they  foori  lofe  their 
fleffi  and  appetite,  grow  feeble,  their  coat  daring,  and  they  die*- 
ffiortly.  Of  a  young  horfe  there  are  more  hopes  ;  but  he  inq^t 
not  be  indulged  with  too  much  water  or  moift  food.  Give  him. 
the  following :  r.„ 

Take  jeluits  bark,  four  ounces  ;  bidort  and  tormentil-root, 
of  each  two  ounces  ;  boil  in  two  gallons  of  lime-water 
to  the  confumption  of  half,  and  give  a  pint  three  times  a- 
day. 

As  this  diforder  generally  proceeds  from  loo  violent  exercife, 
over-draining,  &c.  repeated  bleedings  in  fmall  quantities  are 
abfolutely  necedary,  till  the  complaint  is  got  the  better  of. 

Sect.  XV.  Of  Molten-Greasb. 

By  the  term  molten-greafe  is  meant,  a  kind  of  fat  difeharge 


clyders  mentioned  in  other  cafes,  daily  thrown  up  to  abate  the 
fever,  and  drain  off  the  greafy  matter  from  the  inteftines.  By  the 
mouth  give  plenty  of  warm  water  or  gruel,  with  cream  of  tar¬ 
tar  or  nitre,  to  dilute  and  attenuate  the  blood*  which  in  this  cafe 
is  greatly  difpofed  to  run  into  grumes,  and  endanger  a  total 
dagnation. 

When  the  fever  is  quite  gone  off,  and  the  horfe  has  recovered 
his  appetite,  gentle  aloetic  purges  fhould  be  given  once  a-week, 
for  a  month  or  fix  weeks,  in  order  to  bring  down  the  fwelled 
legs.  To  this  end  give  the  following which,  repeated  for  fome 
time,  will  entirely  remove  this  diforder. 

Take  of  focotorine  aloes,  fix  drams;  of  gum  guaiacum,  pow¬ 
dered,  half  an  ounce;  of  diaphoretic  antimony  and  powder 
of  myrrh,  each  two  drams ;  make  into  a  ball  with  fyrup  of 
buckthorn. 

Thefe  will  feldom  take  a  horfe  from  his  bufinels  above  two 
or  three  days  in  a  week  ;  neither  will  he  lofe  his  fleffi  or  appe¬ 
tite  with  them,  but  on  the  contrary  mend  in  both;  which  can¬ 
not  be  obtained  by  any  other  method  of  purging,  and  gives  this 
greatly  the  preference  in  many  cafes. 

Sect.  XVI.  Of  Hide-bound,  Surfeits,  and  Man£e. 

1 .  The  figns  of  Hide-bound  are,  “  a  want  of  flexibility  in  the 
fkin,  which  is  pervaded  by  a  general  ftiffnefs  that  feems  to  form 
an  entire  adhefion  to  the  flefli,  without  the  leaft  partial  repara¬ 
tion  or  dillintflion.  There  is  a  kind  of  dully  ficurf,  plainly 
perceived  underneath  the  hair,  that  raifes  it  up  in  different  parts  ; 
and,  giving  it  another  hue,  the  coat  in  many  places  forms  an 
appearance  of  two  or  three  colours;  conveying,  even  in  this 
trifling  circuinltance,  a  very  forcible  idea  of  poverty  in  both  food 
and  raiment.  The  horfe  is  generally  languid,  dull,  heavy,  and 
weak ;  his  excrement  is  dark,  foul,  and-  offenfive ;  he  fweats 
much  upon  very  moderate  exertions;  then  h?s  coat  ftares,  the 
hair  turns  different  ways  (which  in  its  effluvia  is  difagreeable)„ 
and  affords  evident  proof  of  weaknefs. 

Bad  food  and  want  of  liable  care  are,  in  general,  the  only 
probable  reafons  that  can  be  aifigned  for  this  complaint.  Long 
lank  grafs  in  low  fwampy  land  in  autumn,  and  mufty  hay  or 
bad  oats  at  any  feafeu,  may  in  fome  degree  allay  the  hunger, 
but  not  gratify  the  appetite ;  for,  being  in  itfelf  deftitute  of 
the  effeft  and  quality  of  fiiperior  food,  no  nutritive  contribution 
can  be  conveyed  for  the  generating  of  blood  or  formation  of 
fleffi.  The  fources  for  the  fiupply  of  chyle  being  thus  obltrubt- 
ed,  the  lymphatics  are  deprived  of  their  due  proportion  of  nu¬ 
tritive  fluid  that  ffiould  pafs  through  thefe  flmaller  veffels ;  and 
they  become  not  only  in  fome  meafure  contracted,  but  in  a  great 
degree  inactive,  which,  with  the  want  of  proper  external  care 
and  dreffing,  contribute  to  an  almofl  univerfal  obftrudtion  of  the 
cutaneous  pores.  Thefe,  from  the  preternatural  debilitation, 
of  the  general  fyltem,  are  thrown  open  by  the  moll  moderate 
exercife. 
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In  refpecl  to  its  cure  very  few  directions  will  be  neceffary, 
tlie  cafe  being  no  more  than  a  temporary  inconvenience,  rather 
than  a  dileale.  Therefore,  by  way  of  affording  forne  little 
change  to  the  circulation,  take  away  a  fmall  quantity  of  blood; 
and  in  three  or  four  hours  after,  inereafe  its  impetus  by  a  mafn 
of  malt,  oats,  and  bran,  equal  parts.  Continue  this  mafh  every 
night  for  a  fortnight,  llirring  in  two  ounces  of  flowers  of  brim- 
llone  every  other  night;  and  for  his  other  feeds  (morning  and 
noon)  give  equal  parts  of  oats  and  bran,  with  half  a  pint  of  old 
beans  in  each,  to  prevent  rela'  ing  the  body  too  much  by  the 
mafhes.  At  the  fame  time,  r-egula#  and  l'ubflantial  drefling, 
air,  exercife,  found  oats,  Sweet  hay,  and  good  loft  water,  will 
grcatlv  contribute  to  promote  the  cure.  And  when  by  thefe 
means  he  has  visibly  improved  in  hide,  coat,  and  condition,  let 
him  have  twice  in  a  week  a  brufliing  gallop,  to  produce  a  mo¬ 
derate  fweat  and  promote  the  circulation  ;  taking  great  care 
not  to  Hand  (till  till  he  is  perfectly  cool;  when  his  dreilings 
fhould  be  thoroughly  gone  through  with  attention,  care,  and 
perfeverance,  every  night  and  morning.  If  this  method  fhould 
be  unattended  with  fuceefs,  there  will  be  reafen  to  fufpeet  fome 
unknown  caufe  lurking  behind  ;  in  which  cafe  go  through  a 
mild  courfe  of  phytic,  feeding  well  between  the  doles. 

2.  O f  forfeits,  according  to  Mr.  Taplin,  there  are  two  lands, 
originating  from  different  caufes  :  one  being  no  more  than  a 
very  advanced  ffage  of  the  cafe  laft  deferibed  ;  which  being  long 
neglefted,  all  its  fymptoms  inereafe,  till  the  entire  mais  of 
blood  being  at  laid  affefted,  the  virulence  of  the  dilorder  dis¬ 
plays  itfelf  upon  the  furface  of  the  body. 

The  other  kind  of  furfeit,  differing  from  the  former  in  caufe, 
hut  very  little  in  tffeif,  is  that  where,  from  ignorance  or  inat¬ 
tention,  a  horfe  is  luftered  to  drink  immoderately'  of  cold  water, 
when  in  a  violent  perfpiration,  and  the  blood  coniequently  in 
the  higheft  degree  of  circulation. 

The  circulating  fluid  being  fo  inftantaneoufly  checked  by  the 
influence  of  the  frigid  element  and  the  Sudden  contraction  of 
the  folids,  the  craffamentum  becomes  immediately  thickened 
and  inflamed  ;  while  the  ferum  or  watery  part,  feparating  from 
the  -other,  extravafates  itfelf;  and,  by  an  effort  of  nature,  is 
propelled  to  the  (kin  for  tranfpiration,  where  the  pores  (having 
been  inffantly  collapfed  at  the  time  of  the  water’s  taking  effeft) 
are  fo  clofely  obftrudfed  that  its  paflage  to  the  furface  is  render¬ 
ed  impra6ficable.  In  this  fituation  it  becomes  united  with  the 
perfpirable  matter  already  confined  there;  and  is,  in  the  courfe 
•of  time,  compelled  by  the  progrefs  of  internal  inflammation  to 
make  its  way  through  the  fkin;  upon  which  it  at  laft  appears 
in  a  variety  of  forms  and  different  fymptoms,  affuming  diftimft 
degrees  of  malignancy,  according  to  the  ftate,  habit,  and  con¬ 
futation  of  the  iubjedk  at  the  time  of  attack. 

Such,  in  fubftance,  is  Mr.  Taplin’s  account  of  this  diforder. 
The  indications  of  cure  are,  to  refolve  the  inflammatory  crudi¬ 
ties,  remove  cutaneous  obftruftion,  correbf  the  acrimony  of  the 
blood,  and  gently  quicken  the  circulation.  The  better  to  ef¬ 
fect  thefe,  he  directs  to  take  away  a  moderate  quantity  of  blood, 
that  the  impetus  may  be  encouraged ;  to  open  the  body  with  a 
few  warm  mafhes  ;  and  according  to  the  mildnefs  or  inveteracy 
of  its  a  p;  earance,  to  give  either  two  or  three  mercurial  purges, 
com  pc  led  of  the  following  ingredients  : 

Bakeadoes  al  jes,  one  ounce;  jalap  in  powder,  three  drams; 
calomel,  loap,  and  ginger  in  powder,  of  each  two  drams; 
with  Syrup  of  buckthorn  futfieient  to  make  a  ball. 

The  dofes  muff  be  given  at  proper  intervals;  and  in  three 
days  after  the  laftdofe,  a  courfe  of  alteratives  muft  be  entered 
upon,  as  follows. 

Antimony  levigated, and  fulphur, each  half  a  pound;  aethiops 
mineral  and,cream  of  tartar,  each  four  ounces.  Thefe  are 
to  be  mixed  well  together,  and  divided  into  twelve  equal 
parts  of  two  ounces  each,  for  twelve  dofes  5  one  of  which 


muft  be  given  every'  night  with  tlie  feed  of  corn ;  the  lat¬ 
ter  being  firlt  fprinkled  with  water,  the  better  to  retain  the 
powders. 

Thefe  muft  be  continued  with  the  utmoft  punctuality  for  a 
month  ;  and  lhould  any  trifling  efchnrs,  fcabs,  or  excoriations, 
prove  obltinate  upon  any  part  of  the  body,  they  maybe  waffled 
with  equal  parts  of  lye  (procured  from  the  foap-boilers)  and 
lime-water. 

If  in  the  courfe  of  a  month  no  conftderable  advantage  Should 
be  produced  by  the  above  preferiptions,  the  doles  muft  be  gra¬ 
dually  inereafed  from  two  ounces  to  two  and  an  half  or  more. 

3.  Munge  is  a  diftemper  fo  universally  known  as  to  render  a 
particular  description  uuneeelTary.  It  proceeds  chiefly  from  poor 
feeding:  hence  it  is  very'  little  Seen  amongst  horfes  of  any  efti- 
•  viafion ;  but  is-  almoft  entirely  confined  to  the  lhables  of  the 
lower  clafs  of  people. 

In  a  mangy  horfe  the  fain  is  generally  tawny,  thick,  and  full 
of  wrinkles,  especially  about  the  mane,  the  loins,  and  tail  ;  and 
the  little  hair  that  remains  in  thole  parts  (lands  almoft  always 
llraight  out  or  bristly  ;  the  ears  are  commonly  naked  and  with¬ 
out  hair,  the  eye  and  eye-brows  the  lame ;  and  when  it  affeCli 
the  limbs,  it  gives  them  the  fame  afpeCt :  yet  the  fkin  is  not 
raw,  nor  peels  oft,  as  in  the  furfeit. 

Where  this  is  caught  by  infection,  if  taken  in  time  it  is  very 
eafily  cured:  and  an  ointment  ot  fulphur  and  tar  is  the  moft 
effedual  for  that  purpose,  rubbed  in  every'  day.  To  purify  and 
clear.le  the  blood,  give  antimony'  and  lulphur  for  Some  week* 
after.  There  are  a  great  variety'  of  external  remedies  for  thi* 
purpofe,  Inch  as  train-oil  and  gunpowder,  tobacco  fteeped  in 
chamber  lye,  &c.  but  as  good  an  application  as  moft,  is  the 
citrine  ointment.  Soleyfel  recommends  the  following,  which 
has  been  well  fpoken  of : 

Take  burnt  alum  and  borax,  in  fine  powder,  of  each  tw* 
ounces ;  white  vitriol  and  verdigris,  powdered,  of  each  four 
ounces  ;  put  them  into  a  clean  earthen  pot,  with  two 
pounds  of  honey,  ltir ring  till  they  are  incorporated;  when 
cold,  add  two  ounces  of  ftrong  aquafortis. 

But  when  this  difprder,  as  is  generally  the  cafe,  is  contracted 
by  low  feeding  and  poverty  of  blood,  the  diet  muft  be  mended, 
and  the  horfe  properly'  indulged  with  hay'  and  corn.  With  this 
view,  there  muft  be  a  conltant  fuppty  of  warm  mafhes,  pre¬ 
pared  with  half  malt  and  halt  bran,  or  equal  parts  of  oats 
and  bran,  with  four  ounces  of  honey  difl’olved  in  each:  let 
thefe  be  given  night  and  morning,  with  a  feed  of  dry  corn 
every'  day  at  noon.  During  this  treatment  (which  muft  be 
continued  a  week,  to  flieathc  the  acrimony  of  the  fluids,  and 
foften  the  rigidity  of  the  -  fkin)  give  one  ounce  of  Sulphur  in 
each  mafh,  and  one  ounce  of  nitre  in  water  every  night  and 
morning.  In  a  week  or  ten  clays,  when  the  frame  becomes 
‘more  invigorated,  discontinue  the  mafhes,  and  let  the  diet  be 
changed  to  good  oats  and  Tweet  hay ;  giving,  in  the  morning 
and  evening  feeds,  one  of  the  following  powders,  intermixed 
with  the  corn  firft  fprinkled  with  water  : 

Sulphuk  and  prepared  antimony  each  a  pound,  rubbed  well 
together  in  a  mortar,  and  then  divided  into  24  equal  parts 

•  for  as  many  dofes. 

Or,  Antimony  levigated,  and  Sulphur,  of  each  12  ounces; 

'  liver  of  antimony  and  cream  of  tartar,  each  half  a  pound. 
— Thefe  to  be  mixed  well  togetiier,  and  divided  into  the 
fame  number  of  dofes  as  the  former. 

As  to  the  external  treatment ;  previous  to  the  commencement 
of  the  mafhes,  procure  a  pail  of  warm  water  and  a  quarter  of 
a  pound  of  foft  foap  (tied  up  in  a  linen  rag),  and  with  this, 
forming  a  ftrong  la  her,  let  every  infeded  part  be  thoroughly 
wafhed  and  cleanled,  fo  that  no  feurf  or  filth  be  left  upon 
the  furface ;  then  rub  tenderly  dry  with  a  coarfe  doth  or 
feparated  haybands;  and  on  the  following  morning  begin  te 
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mb  In  upon  every  part  affe&ed  a  due  portion  of  the  following 
ointment : 

Weak  mercurial  ointment,  half  a  pound;  quickfilver,  four 
ounces ;  white  hellebore  (in  powder)  three  ounces ;  black 
pepper  (in  powder)  and  oil  of  tartar,  each  one  ounce; 
with  olive  oil  fuificient  to  make  it  of  a  proper  foftnefs. 

The  undb’on  muft  be  repeated  for  feven  days,  ten  days,  or  a 
fortnight,  according  to  the  urgency  of  the  fymptoms ;  and  let 
the  powders  before  mentioned,  with  the  nitre  alio,  be  continued 
for  three  weeks  or  a  month.  Laftly,  as  foon  as  the  horfe  ap¬ 
pears  in  a  condition  to  bear  it,  take  away  a  moderate  quantity 
of  blood,  and  give  him  afterwards  two  very  mild  dofes  of  phyfic. 

Sect.  XVIL  Of  the  Farcy. 

The  farcy  is  a  diforder  of  the  Ikin  and  its  blood-veflels ;  by 
which,  when  inveterate,  the  coats  and  integuments  inflame  and 
are  fo  thickened,  that  they  become  like  fo  many  cords.  At 
firft,  one  or  more  fmall  round  buds,  like  grapes  or  berries,  fpring 
out  over  the  veins,  and  are  often  exquifitely  painful  to  the 
touch  ;  in  the  beginning  they  are  hard,  but  foon  turn  into  foft 
blitters,  which  when  broke  difcharge  a  glairy  or  bloody  ichor, 
and  turn  into  very  foul  and  ill-difpofed  ulcers.  In  fome  horfes 
it  appears  on  the  head  only  ;  in  fome  on  the  external  jugular  ; 
in  others  on  the  plate- vein,  and  runs  downwards  on  the  inlide 
of  the  fore-arm  towards  the  knee,  and  very  often  upwards  to¬ 
wards  the  brifket.  In  fome  the  farcy  fhows  itfelf  on  the  hind- 
parts,  about  the  patterns,  and  along  the  large  veins  on  the  in- 
fide  of  the  thigh,  •  rifing  upwards  into  the  groin,  and  towards 
the  (heath ;  and  fometimes  it  makes  its  appearance  on  the 
flanks,  and  fpreads  by  degrees  towards  the  lower  belly,  where  it 
often  becomes  very  troublefome. 

When  the  farcy  appears  on  the  head  only,  it  is  not  fo  dif¬ 
ficult  of  cure ;  efpeeially  when  it  is  feated  on  the  cheeks  and 
fore-head:  but  it  is  more  difficult  when  it  affefts  the  lips,  the 
noftrils,  the  eyes,  the  glands  under  the  jaws,  and  other  foft  and 
loofe  parts,  elpecially  if  the  abforbents  about  the  neck  become 
corded.  When  it  begins  on  the  outfide  of  the  thoulder  or  hips, 
the  cure  is  feldom  difficult;  but  when  the  farcy  arifes  on  the 
plate-vein,  and  that  vein  fwells  much,  and  cords  are  to  be  felt 
there,  and  the  glands  under  the  arm-pit  are  affedted,  it  is  hard 
to  cure;  but  ftill  more  fo  when  the  crural  veins  withinfide  of 
the  thigh  are  corded,  and  befet  with  buds,  which  affedls  the 
kernels  of  the  groin  and  the  cavernous  body  of  the  penis. 
When  the  farcy  begins  on  the  patterns  or  lower  limbs,  it  often 
becomes  very  uncertain,  unlefs  a  timely  flop  is  put  to  it ;  for 
the  fwelling  in  t’nofe  depending  parts  grows  fo  excelfively  large 
in  fome,  and  the  limbs  are  fo  much  disfigured  with  foul  fores, 
that  fuch  a  horfe  is  feldom  fit  for  any  thing  afterwards  but  the 
meaneft  drudgery  ;  but  it  is  always  a  promifing  fign,  wherever 
the  farcy  happens  to  be  fituated,  if  it  fpreads  no  further.  It 
ui'ually  afledts  only  one  fide  at  a  time ;  but  when  it  pafles  over 
to  the  other,  it  fhows  great  malignancy:  when  it  arifes  on  the 
(pines,  it  is  then  for  the  mod  part  dangerous ;  and  is  always 
more  fo  to  horfes  that  are  fat  and  full  of  blood,  than  to  thofe 
that  are  in  a  more  moderate  cafe.  When  the  farcy  is  epidemical, 
as  fometimes  happens,  it  rifes  on  feveral  parts  of  the  body  at 
once,  forms  natty  foul  ulcers,  and  makes  a  profufe  running  of 
greenifh  bloody  matter  from  both  noftrils;  and  foon  deftroys 
the  animal. 

When  the  farcy  makes  its  firft  appearance  on  the  head,  it  rifes 
on  the  cheeks  and  temples,  and  looks  like  a  net-work,  or  fmall 
creeping  twigs  full  of  berries.  Sometimes  it  inflames  the  eye, 
and  fometimes  little  blifters  or  buds  run  along  the  fide  of  the 
nofe.  It  arifes  often  on  the  outfide  of  the  (boulder,  running 
along  the  fmall  veins  with  heat  and  inflammation ;  and  fome¬ 
times  a  few  fmall  buds  appear  near  the  withers,  and  on  the  out¬ 
fide  of  the  hip.  In  all  thefe  appearances,  the  dileafe  being 
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fuperficial,  is  eafily  conquered  by  the  following  method,  when 
taken  in  time  ;  for  the  fimpleft  farcy,  if  neglehtcd,  may  dege¬ 
nerate  into  the  worlt  fort. 

In  this  difeafe,  when  the  horfe  happens  to  be  fat  and  full  of 
blood,  he  (liould  be  bled.  This  always  checks  the  inflammatory 
ftage  of  a  farcy,  but  is  of  fmall  fervice  afterwards ;  and  if  a 
horfe  is  low  in  (left],  it  proves  injurious.  After  bleeding,  let  the 
horfe  have  four  ounces  of  cream  of  tartar  and  lenitive  eleftuary  ; 
which  may  be  given  every  other  day  for  a  week ;  and  then  give 
nitre  two  ounces  a-day  for  three  weeks  or  a  month,  and  anoint 
the  buds  or  fwellings  with  the  following  ointment  twice  a-day  : 

Take  hogs  lard,  four  ounces  ;  oil  of  turpentine,  two  ounces  ; 
lugar  of  lead,  half  an  ounce ;  white  vitriol,  powdered, 
two  drams ;  mix  them  together  in  a  gally-pot. 

The  buds  fometimes  by  this  method  are  difperfed,  leaving 
only  little  bald  fpots  which  the  hair  foon  covers  again.  When 
they  break  and  run,  if  the  matter  be  thick  and  well  digefted, 
they  will  foon  be  well :  but  in  order  to  confirm  the  cure,  and  to 
difperfe  fome  little  lumps  which  often  remain  for  fome  time- on 
the  (kin  without  hair,  give  the  liver  of  antimony  for  a  month  ; 
two  ounces  a-day  for  a  fortnight,  and  then  one  ounce  a-day  for 
the  other  fortnight  :  by  following  this  method,  a  farcy  which 
affetfts  the  horfe  but  (lightly,  may  be  flopped  in  a  week  or  ten 
days,  and  foon  after  totally  eradicated. 

When  the  farcy  attests  certain  parts  which  we  have  deferibed, 
the  cure  is  more  difficult ;  but  let  it  always  be  attempted  earl)  j 
therefore,  on  the  abforbents  near  the  plate,  thigh,  or  neck-veii  s 
appearing  corded,  bleed  immediately  on  the  oppofite  fide,  and 
apply  the  following  to  the  part : 

Take  oil  of  turpentine  in  a  pint-bottle,  fix  ounces ;  oil  of 
vitriol,  three  ounces;  drop  the  oil  of  vitriol  into  the  oil  of 
turpentine,  by  little  at  a  time,  otherwife  the  bottle  will 
burft;  when  it  has  done  fmoking,  drop  in  more  oil  of 
vitriol,  and  fo  on  till  all  is  mixed. 

This  mixture  is  one  of  the  beft  applications  in  a  beginning 
farcy  that  can  be  ufed ;  but  where  it  is  feated  in  loofe  flefhy 
parts,  as  the  flanks  or  belly,  equal  parts  of  the  oil  of  vitriol 
and  turpentine  are  neceflary.  Rub  the  parts  firft  with  a  wool¬ 
len  cloth,  and  then  apply  fome  of  the  mixture  over  the  buds, 
and  wherever  there  is  any  fwelling,  twice  a-day.  Give  the 
cooling  phyfic  every  other  day,  and  two  or  three  ounces  of  nitre 
every  day  for  fome  time. 

When  the  farcy  begins  on  the  flanks,  or  towards  the  lower 
belly,  it  often  takes  its  rife  from  a  Angle  punflure  of  a  (harp 
fpur.  The  pain  and  fmarting  is  one  lure  fign  to  diftinguifli  the 
farcy  from  common  accidents ;  the  flaring  of  the  hair,  which 
Hands  up  like  a  tuft  all  round  the  buds  or  blifters,  and  the  mat¬ 
ter  that  blues  from  the  buds,  which  is  always  purulent  and  of 
a  clammy  grealy  confidence,  are  other  certain  figns.  After 
bathing  with  the  liniment  above  mentioned  till  the  ulcers  are 
fmooth  and  healing,  (liould  the  fwelling  not  fubfide,  to  prevent 
the  fpreading  of  the  buds,  and  to  difperfe  them,  bathe  with 
either  of  thefe  mixtures  as  far  as  the  centre  of  the  belly ;  and 
at  the  fame  time  give  a  courfe  of  antimonials,  as  will  prefently 
be  prelcribed. 

In  the  lower  limbs  the  farcy  lies  fometimes  concealed  for  a 
great  while  ;  and  makes  fo  flow  a  progrefs,  that  it  is  often  mif- 
taken  for  greafe,  or  for  a  blow  or  kick,  and  goes  by  the  general 
appellation  of  a  humour  fettled  there.  I11  order  to  dillinguifh 
the  one  from  the  other,  we  (hall  obferve,  that  a  kick  or  bruife 
is  generally  attended  with  a  fudden  fwelling,  or  a  contufed 
wound,  which  for  the  mod  part  digefts  eafily :  the  greafe  is 
alfo  a  fmooth  fwelling  that  breaks  out  above  the  bending  of  the 
pafterns  backwards;  but  the  farcy  begins  on  the  paftern  joint 
ufually  with  one  bud,  and  runs  upwards  like  a  knotty  crab- 
tree. 

Very  Ample  means  have  fometimes  flopped  it,  before  it  has 
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begun  to  fpread :  n  poultice  with  bran  and  verjuice  bound 
round  the  part,  and  renewed  once  a-day,  will  often  alone  fuc- 
ceed;  and  if  cxcrelcences  arifie,  touch  them  with  oil  of  vitriol, 
or  aquafortis,  an  hour  before  you  apply  the  poultice;  for  when 
the  diftemper  is  local,  as  we  luppole  it  here,  it  is  to  be  conquer¬ 
ed  by  outward  applications. 

The  following  balls  are  proper  in  every  ftate  of  the  farcy; 
and  when  the  diftemper  has  been  in  its  infancy,  before  the  thin 
was  much  delaccd,  have  often  cured  it  in  a  week  or  two,  by 
giving  them  only  once  or  twice  a  day  :  hut  in  an  old  farcy  they 
fhould  be  given  for  two  or  three  months  together. 

Take  ot  cinnabar  of  antimony,  eight  ounces;  long  birth- 
wort  and  gum  .guaiacum  powdered,  of  each  four  ounces  : 
make  into  a  paltc  with  honey,  and  form  into  balls  of  the 
fi'-te  ol  a  large  walnut,  and  roll  them  in  liquorice-pow¬ 
der. 

The  tedioufnefs  of  this  courfe  has  encouraged  the  giving  of 
mercurials,  and  introducing  them  into  the  blood,  without  ope¬ 
rating  on  the .  ftomach  and  bowels.  To  do  this  efleftually,  Mr. 
Barflet  obterves,  they  mult  he  given  in  fmall  quantities  ;  and 
taken  in  this  manner,  they  will  mix  gradually  with  the  blood 
and  juices,  and  operate  both  effectually  and  Jafely. 

The  knots  and  cords  fhould  he  rubbed  with  mercurial  oint¬ 
ment,  in  order  to  difperfe  them.  If  they  break,  it  will  be 
right  to  drefs  the  fores  with  equal  parts  of  Venice  turpentine 
and  quicklilvcr;  if  by  thefe  means  the  mouth  fhould  become 
lore,  treat  as  abo\e.  This  method  feems  to  be  promifing,  if 
proper  care  be  taken. 

The  following  is  alfo  recommended  by  the  fame  writer  : 

Take  hutter  of  antimony  and  bezoar  mineral,  of  each  one 
ounce  ;  beat  up  with  half  a  pound  of  cordial  ball  :  and 
give  the  bignels  of  a  walnut,  or  three  quarters  of  an 
ounce,  every  day  for  two  or  three  weeks,  fatting  two  or 
three  hours  after  it. 

The  following  inode  of  treatment  and  forms  of  medicine  are 
preferibed  by  Mr.  Taplin.  Upon  the  very  earlielt  appearance 
of  the  diforder,  blood  is  to  be  taken  away  in  lutheient  quantity. 
If  the.  horle  is  in  high  condition  and  full  of  iiefh,  give  him 
rnafhes  through  the  day  of  bleeding  and  the  next  day;  and  on 
the  following  morning  a  purging  ball,  compoled  of  lbcotorine 
aloes,  ten  drachms;  calomel  and  jalap  (in  powder)  each  two 
drachms  and  a  half;  rhubarb  and  ginger,  of  each  a  drachm  and 
a. half;  with  lyrup  of  buckthorn  or  roles,  luf’ncient  to  form  the 
.hall.  Let  the  purge  be  carefully  attended  to,  and  duly  worked 
off.  If  the  phytic  works  favourably,  and  lets  well,  let  his  feed 
(if  his  appetite  is  keen)  for  four  clear  days  be  plentiful,  and  on 
the  fifth  or  ilxth  at  larthelt  repeat  his  purging  ball.  If  the  at¬ 
tack  has  been  violent,  or  the  diforder  mak.es  rapid  progrefs,  a 
third  dole  mult  be  given  in  like  manner.  In  two  days  after 
the  eourfe  is  completed,  it  is  direffed  to  begin  upon  the  follow¬ 
ing  antimonial  alteratives,  aililted  by  a  regular  adminiftration 
of  nitre;  both  to  be  continued  a  month  without  the  molt  tri¬ 
fling  inter-million  : 

Pkepaked.  antimony,  one  pound ;  common  fulphur,  twelve 
ounces;  cream  of  tartar,  eight  ounces,  and  cinnabar  of 
antimony,  fix  ounces  : 

Which,  being  incorporated  well  in  a  mortar,  is  to  be  divided 
into  twenty  equal  parts.  Of  thele,  one  is  to  be  given  every 
night  in  the  corn,  firft  fprinkling  with  water  to  infure  its  adhe- 
lion,  and  two  ounces  of  nitre  are  to  be  mixed  with  the  water 
•very  morning,  at  which  time  he  will  generally  drink  it  with 
the  greater  avidity  as  being  mofl  thirfty.  The  buds  or  lwelling 
upon  their  fuff  appearance  may  be  well  waflied  with  the  fol¬ 
lowing  twice  every'  day,  viz.  with  a  Jotion  compoled  of  extradt  of 
Saturn,  two  ounces;  camphorated  fpirit  of  wine,  eight  ounces  ; 
and  diliilled  vinegar,  a  pint ;  mixed  wall  together,  and  kept 
elofe  flopped  for  ufe. 


In  a  more  advanced  or  inveterate  fhge  of  the  diftemper,  mo¬ 
derate  bleeding  fhould  be  repeated  at  proper  intervals  between 
the  phylic ;  and  upon  the  fcabs  or  efehars  peeling  from  the 
buds,  wafli  them  well  occafionally  with  the  following: 

To  two  drachms  of  eorrofive  lublimate  diflolved  in  half  a  pint 
of  Britifh  brandy,  add  a  pint  of  white-wine  vinegar,  half 
a  pint  of  fpring  water,  and  two  ounces  of  tinelure  of 
myrrh  (baking  well  together. 

Or,  lugar  of  lead  and  white  vitriol,  each  an  ounce;  diftiflcd 
vinegar  and  fpring  water,  each  one  pint;  ltyptic  tincture, 
three  ounces  ;  well  mixed  together. 

It  the  ulcers  fhould  continue  foul,  and  their  edges  become 
callous,  very  fmall  quantities  of  the  ilrong  mercurial  ointment 
muft  be  gently  rubbed  into  the  centre  of  the  molt  inveterate, 
once  in  three  or  four  clays,  cleanting  them  occafionally  with  one 
of  the  waflies  before  mentioned.  In  this  cafe,  one  of  the  fol¬ 
lowing  balls  mull  be  given  regularly  every  morning  for  a 
month,  or  longer  if  necellary.  The  proportion  of  nitre  muft  be 
altered  to  three  ounces,  and  given  in  the  water  every  evening, 
the  ball  being  adminitlered  in  the  morning. 

Mercurial  alterative  Ball.  Take  sethiops  mineral,  four 
Ounces ;' flowers  ofbrimltone,  prepared  antimony,  cream  of 
tartar,  and  cinnabar  of  antimony,  each  five  ounces;  honey, 
futlicieht  to  make  a  mafs ;  which  divide  into  a  dozen  equal 
balls,  and  roll  up  in  liquorice  or  anifeed  powder. 

It  may  not  be  improper  now  to  add  the  lymptoms' of  an  in¬ 
curable  farcy,  that  the  owners  of  l'uch  horfcs  may  fave  them- 
felves  unnecellary  expence  and  trouble  in  their  endeavours  to 
obtain  a  cure.  When  a  farcy,  by  improper  applications,  or  by 
negleff,  has  lpread  and  increafed,  or  after  long  continuance  re¬ 
filled  the  medicines  above  recommended ;  if  frefh  buds  are  con¬ 
tinually  fprouting  forth,  while  the  old  ones  remain  foul  and  ill- 
conditioned  ;  if  they  rife  on  the  fpines  of  the  back  and  loins; 
if  the  hofl'e  grows  hide-bound,  and  runs  at  the  nofe  ;  if  ab- 
ffefies  are  formed  in  the  fleftiy  parts  between  the  interfaces  of 
the  large  muffles;  if  his  eves  look  dead  and  lifelefs ;  if  he  for- 
fakes  his  food,  and  ffours  often,  and  his  excrements  appear  thin 
and  of  a  blackifh  colour;  if  the  plate  or  thigh  vein  continue 
large  and  corded  after  frictions  and  other  proper  applications  ; 
thefe  lymptoms  denote  the  diftemper  to  have  penetrated  in¬ 
ternally,  and  that  it  will  degenerate  into  an  incurable  confump- 
tion:  it  is  moft  probable  alio  that  the  whole  mat's  of  fluids  is- 
tainted,  and  become  Irremediable  by  art. 

Before  clofing  this  fedlion,  it  is  proper  to  take  notice  of  what 
is  called  the  Kv.iicr-farcy ;  which  has  no  refemblance  to  a  true 
farev  either  in  its  caufe,  fymptoms,  or  efleffs,  but  has  only  ob¬ 
tained  this  name  through  cuftom  and  ignorance. — This  water- 
farcy,  then,  rs  nothing  more  than  an  oedema  of  the  (kin,  which 
often  happens  in  epidemical  colds.  In  tome  cafes  it  appears 
more  generally  dropfical,  and  the  water  is  not  confined  to  the 
belly  arid  limbs,  but  (hows  itfelf  in  ieveral  parts  of  the  body  by 
foft  fwellings  yielding  to  the  preffure  of  t  he  finger.  This  Iait  kind 
ufually  proceeds  from  foul  feeding,  or  from  the  latter  grals.  In 
the  former  cafe,  we  fee  the  limbs  and  whole  body  enormoufly 
fwell,  and  become  very  hard,  the  belly  and  (heath  greatly  dif- 
tended;  yet  thefe  may  be  reduced  by  flight  tcarifications  within- 
fide  the  leg  and  thigh  with  a  fharp  penknife,,  and  three  or  four 
ftrokes  on  the  fkin  of  the  belly  on  each  fide  the  (heath.  A  few 
purges  afterwards  will  generally  complete  his  recovery.  In  both 
cafes  the  curative  intentions  are  to  difeharge  the  water,  and 
brace  up  the  relaxed  folids  throughout  the  whole  body.  To 
this  end  purge  once  a-week  or  ten  days ;  and  give  intermediate¬ 
ly  either  of  the  following  : 

Take  black  hellebore,  freth  gathered,  two  pounds;  wafh, 
hruife,  and  boil  it  in  fix  quarts  of  water  to  four;  and  then 
ft  rain  out  the  liquor,  and  put  two  quarts  of  white* 
wine  on  the  remaining  hellebore,  and  let  it  irifufe  warm 
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48  hours:  then  (train  o(T,  mix  both  together,  and  give  the 
horCe  a  pint  night  and  morning. 

Take  nitre,  two  ounces;  lqnills  powdered,  three  drams  or 
half  ail  ounce;  camphor,  one  drain;  honey  enough  to 
form  into  a  hall,  to  be  given  once  a-day  alone,  or  waflied 
down  with  a  horn  or  two  of  the  above  drink. 

Sf.ct.  XVI I T.  Of  Strains. 

It  uniformly  happens,  that  in  all  (trains,  the  mufcular  or 
tendinous  fibres  are  overftretched ;  and  l'oinetimes  ruptured  or 
broke.  Accidents  of  this  kind  which  happen  to  the  ligaments 
that  connect  the  bones  together,  efpeeially  thole  of  the  thigh, 
require  time,  anil  turning  out  to  grabs,  for  a  perfect  recovery. 
External  applications  can  avail  but  little  here,  the  parts  atfe&ed 
lving  too  deep,  and  fo  lurrounded  with  mulcles  that  medicine 
cannot  penetrate  to  them.  The  fooner,  in  thefe  cafes,  a  horfe 
is  turned  out  to  grais  then,  the  better;  as  the  gentle  motion  in 
the  field  will  prevent  the  ligaments  and  lynovia  from  thicken¬ 
ing,  and  of  courle  the  joint  itfelf  from  growing  (tiff. 

When  a  horfe’s  thoulder  is  overdrained,  he  does  not  put  out 
that  leg  as  the  other;  but,  to  prevent  pain,  fets  the  found  foot 
hardily  on  the  ground  to  lave  the  other  :  even  though  he  be 
turned  fhort  on  the  lame  fide,  which  motion  tries  him  the  mod 
of  any.  When  trotted  in  hand,  inltcad  of  putting  his  leg  for¬ 
ward  in  a  right  line,  he  forms  a  circle  with  the  lame  leg;  and 
when  he  ftands  in  the  liable,  that  leg  is  advanced  before  the 
other. 

In  order  to  cure  this  lamenefs,  fird  bleed  him,  and  let  the 
whole  (lioulder  be  well  bathed  three  times  a-day  with  hot  verjuice 
or  vinegar,  in  which  is  dilfolved  fome  lal  armoniac  ;  but  if 
the  lamenefs  continues  without  fwelling  or  inflammation,  after 
reding  two  or  three  days,  let  the  mufcles  be  well  rubbed  for  a 
contiderable  time,  to  make  them  penetrate,  with  good  opodel¬ 
doc,  or  the  following  mixture  : 

Take  camphorated  fpirit  of  wine,  two  ounces;  oil  of  tur¬ 
pentine,  one  ounce ;  this  proportion  will  not  occafion  the 
hair  to  come  off. 

While  the  inilammation  continues  and  the  dioukler  is  very 
much  fwelled,  it  fhould  be  fomented  with  woollen  cloths  (large 
enough  to  cover  the  whole)  wrung  out  of  hot  verjuice;  or  a 
fomentation  prepared  with  a  (trong  decoction  of  wormwood, 
bay-leaves,  and  rofemavy  in  vinegar,  may  be  ufed  in  its  dead: 
or  a  poultice  of  bran  and  verjuice  may  be  applied  to  the 
part. 

A  rowel  in  the  point  of  the  (boulder  in  this  cafe  often  does 
great  fervicc;  efpeeially  if  the  drain  has  been  very  violent,  and 
the  fwelling  very  large  :  but  as  to  boring  up  the  ihoulder  with 
a  hot  iron,  and  afterwards  inflating  it,  it  is  both  a  cruel  and 
abfurd  treatment:  and  the  pegging  up  the  found  foot,  or  let¬ 
ting  on  a  patten  fiioe,  to  bring  the  lame  dioukler  on  a  dretch, 
is  a  moft  prepofterous  practice,  and  directly  calculated  to  ren¬ 
der  a  horfe  incurably  lame ;  for  it  can  only  be  fuitable  in  cafes 
the  very  oppofite  to  this,  where  the  mufcles  are  no  longer  in  an 
inflamed  date,  but  have  been  long  contracted,  and  we  want 
to  drctch  them  out. 

Where  poultices  can  be  applied,  they  are  at  fird  undoubtedly 
vert'  effe&ual,  after  bathing  with  hot  vinegar  or  verjuice;  and 
are  to  be  preferred  greatly  to  cold  charges,  which,  bv  drying 
fo  loon  on  the  part,  keep  it  ftiff  and  uneafy  :  tet  them  be  pre¬ 
pared  with  oat-meal,  rye-flour,  or  bran  mixed  up  in  vinegar, 
(trong  beer  or  red-wine  lees,  without  any  lard  or  greafe,  as  thefe 
prevent  the  proper  efieid  of  the  poultice ;  and  when  by  thefe 
means  the  inflammation  and  fwelling  are  brought  down,  bathe 
the  part  twice  a-day  with  the  above  mixture,  opodeldoc,  or 
camphorated  fpirit  of  wine;  and  roll  the  part  three  or  four 
inches,  both  above  and  below,  with  a  Arong  linen  roller  of 
about  two  fingers  width ;  which  contributes  not  a  little  to  the 
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recovery,  and  perhaps  is  more  to  be  depended  on  than  the  ap¬ 
plications  themfelves. 

In  drains  of  the  coffin  joint,  that  have  not  been  difeovered  in 
time,  there  will  grow  fuch  a  diffnefs  in  the  joint,  that  the  horfe 
will  only  touch  the  ground  with  his  toe;  and  the  joint  cannot 
be  j>lny eel  with  the  hand:  the  only  method  here  is  repeated 
Wittering,  and  then  firing  luperficially. 

Strains  of  the  back  Jinews  are  very  common;  and  are  eafily 
difeovered  by  the  (welling,  which  extends  fometimes  from  the 
back-fide  of  the  knee  down  to  the  heel,  but  for  the  mbit  part 
the  horfe  fets  that  foot  before  the  other.  The  tendun  (hould 
be  well  bathed  three  or  four  times  a-day  with  hot  vinegar;  and 
if  much  fwelled,  apply  the  poultices  above  recommended ;  and 
when  the  fwelling  fubfides,  bathe  with  the  mixtures  above,  or 
with  camphorated  fpirit  of  wine  and  oil  of  amber,  in  which  is 
dilfolved  as  much  camphor  as  the  fpirit s  will  take  up ;  and  roll 
up  the  part  with  a  proper  bandage  or  laced  docking;  which 
lad,  properly  fitted  to  the  limb,  might  be  worn  to  great  ad¬ 
vantage,  not  only  in  this  fort  of  injuries,  but  in  mod  others, 
where  there  is  a  dilpofition  to  the  greafe,  or  other  fwelliugs  of 
the  limbs,  from  weak  and  relaxed  fibres.  Curriers’  fhavings 
wetted  with  vinegar  have  been  found  ufeful  for  this  purpolej 
as  has  alio  tar  and  fpirit  of  wine  :  but  where  the  tendons  have 
differed  by  repeated  injuries  of  this  kind,  the  cale  will  demand 
bliftering,  firing,  and  proper  reft. 

Strains  of  the  knees  and  pa  ferns  arile  frequently  from  kicks 
or  blows  :  if  they  arc  much  fwelled,  apply  the  poultices  fird ; 
and  when  the  fwelling  is  abated,  bathe  with  the  above,  or  the 
following : 

Take  vinegar,  one  pint;  camphorated  fpirit  of  wine,  four 
ounces;  white  vitriol  dillblved  in  a  little  water,  Uvo 
drams. 

Or,  Take  the  white  of  three  or  four  eggs,  beat  them  into  a 
froth  with  a  fpoon  ;  to  which  add  an  ounce  of  roch  alum, 
finely  powdered ;  fpirit  of  turpentine  and  of  wine,  of  each 
half  an  ounce ;  mix  them  well  together. 

As  great  weaknefs  remains  in  the  paderns  after  violent 
drains,  the  bed  method  is  to  turn  the  horfe  out  to  grais  (ill  he 
is  perfectly  recovered  ;  when  this  cannot  be  complied  with,  the 
general  way  is  to  blider  and  fire. 

When  a  horfe  is  lame  in  the  Jlifle,  he  generally  treads  on 
his  toe,  and  cannot  fet  the  heel  to  the  ground.  Treat  him  at 
fird  with  the  vinegar  and  cooling  redringents  :  but  if  a  large 
fwelling,  with  puifmefs,  enfues,  foment  it  well  with  the  difeu- 
tient  fomentation  till  it  difperfes ;  and  then  bathe  the  part  with 
any  of  the  above  medicines. 

A  lamenefs  in  the  whirl-bone  and  hip,  is  difeovered  by  the 
horfe’s  dragging  his  leg  after  him,  and  dropping  backward  on 
his  heel  when  he  trots.  If  the  mufcles  of  the  hip  are  only  in¬ 
jured,  this  kind  of  lamenefs  is  cured  eafily;  but  when  the  li¬ 
gaments  of  the  joint  are  affected,  the  cure  is  often  very  ditiicult, 
tedious,  and  uncertain.  In  either  cafe,  at  fird  bathe  the  parts 
well  with  the  cooling  remedies,  four  or  five  times  a-day  :  in 
the  mufcular  drain,  this  method  alone  may  fucceed ;  but  in  the 
ligamentous,  it  is  reft  and  time  only  can  redore  the  injured 
parts  to  their  proper  tone. 

Strains  in  the  bock  are  to  be  treated  by  foking  the  parts 
with  coolers  and  fedutives ;  but  when  the  ligaments  are  hurt, 
and  they  are'  attended  with  great  fwelling  and  pain,  ul’e  the  fo¬ 
mentation.  If  a  hardnefs  diould  remain  on  the  outfide,  it  may 
be  removed  by  repeated  bliftering;  if  within,  it  may  be  out  of 
the  power  of  any  external  applications  to  remove  :  however, 
the  joint  fhould  be  fired  gently  with  lmall  razes  or  lines  pretty 
clofe  together,  and  then  covered  with  a  mercurial  platter.  To 
the  difeutient  fomentation  above  mentioned  may  be  added  crude 
fal  ammoniac,  with  a  handful  of  wood-allies  boiled  in  it. 

The  bliftering  ointment  for  the  above  purpofes  may  be 
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found  in  the  lection  of  Bone-fpavin ;  hut  the  fublimate  ftiould 
be  omitted. 

The  firing,  fo  generally  ufed  for  the  lengthening  relaxed 
finews  or  tendons,  is  made  to  adt  upon  different  parts  according 
to  the  different  notions  of  the  operator.  Moll  uiually  it  is  in¬ 
tended  to  adt  only  on  the  fkin,  which,  by  contradting  and  hard¬ 
ening  all  round  the  finews,  comprelfes  them  more  firmly 
like  a  bandage.  The  bowmen  of  old,  it  is  alleged,  fubmitted 
to  this  operation,  in  order  to  give  ftrength  to  the  mufcles  and 
tendons  of  their  arms.  Upon  this  principle,  a  proper  degree 
cf  {kill  is  very  requifite  to  perform  it  effedtually  on  a  horfe ; 
for  a  due  medium  Ihould  be  obferved,  and  the  inltrument  nei¬ 
ther  fo  {lightly  applied  as  to  fcarify  the  fkin  only  fuperficially, 
nor  fo  deep  as  to  wound  or  cauterife  the  finew  or  its  fheath. 
The  lines  ihould  be  drawn  pretty  clofe  together,  on  each  fide  of 
the  joint  or  finew,  following  the  courfe  of  the  hair;  no  crofs 
lines  Ihould  be  made,  as  they  but  disfigure  the  horfe  afterwards, 
without  any  real  ufe.  The  firing  inltrument,  or  knife,  ought 
to  be  a  little  rounded  on  the  edge,  gradually  thickening  to  the 
back,  that  it  may  retain  the  heat  for  fome  time,  but  Ihould  not 
be  applied  till  the  flaming  rednefs  is  partly  gone  off.  The  cau¬ 
terized  parts  may  be  bathed  with  fpirit  of  wine  at  firft;  and 
anointed  afterwards  with  bees-wax  and  oil,  which  alone  is  fuf- 
ficient  to  complete  the  cure.  But,  in  every  view,  this  opera¬ 
tion  deferves  to  be  condemned,  upon  the  following  judicious  ob- 
fervations  of  Ofmer.  “  Between  the  tendon  and  the  Ikin  of 
the  leg,  as  nothing  intervenes  but  a  thin  membrane,  what 
hand  can  determine  betwixt  the  boundaries  of  thofe  bodies, 
whofe  appearance,  by  the  heat  of  the  iron,  is  made  undif- 
tinguilhable  to  the  eye?  Now  mark  the  event  of  firing.  If  the 
fire  reaches  no  further  than  the  thin,  little  advantage  can  accrue 
to  the  tendon,  but  the  fibres  of  the  ikin  will  be  contrafled  and 
lefs  pliant;  if  the  fire  reaches  the  membrane  or  fheath  of  the 
tendon,  fome  of  its  glands  are  deltroyed,  and  the  tendon  be¬ 
comes  mere  or  lefs  rigid.  If  the  tendon  be  burnt,  the  confe- 
quence  will  be  Hill  worle  ;  and  in  either  cafe  the  freedom  of 
motion  will  be  impeded:  on  all  thefe  occafions  the  horle  fhould 
be  turned  to  grafs  and  indulged  with  proper  reft,  that  the 
difeafed  parts  may  recover  their  former  firmnefs,  tone,  and 
ftrength.” 

Sect.  XIX.  Of  Tumours,  Abscesses,  and  Ulcers. 

Tumours  may  arife  cither  from  external  injuries  or  internal 
caufes. 

i.  Swellings  caufed  by  external  accidents,  as  blows  and 
bruifes,  fhould  at  firft  be  treated  with  reftringents  :  thus,  let 
the  part  be  bathed  frequently  with  warm  vinegar  or  verjuice, 
or  with  lead  water;  and,  where  it  will  admit  of  bandage,  let  a 
flannel  wetted  with  the  fame  be  rolled  loofely  on.  If  by  this 
method  the  fwelling  does  not  fubfide,  apply,  efpecially  on  the 
legs,  a  poultice  of  red  wine  lees,  ftrong  beer  grounds,  and  oat¬ 
meal,  or  one  with  vinegar  and  oatmeal,  alone,  or  with  the  addi¬ 
tion  of  a  little  extradr  of  lead.  Either  of  thefe  may  be  con¬ 
tinued  twice  a  day,  after  bathing,  till  the  fwelling  abates; 
when,  m  order  to  difperfe  it  entirely,  the  vinegar  Ihould  be 
changed  for  camphorated  fpirit  of  wine,  to  four  ounces  of 
which  may  be  added,  one  of  ipirit  of  fal  ammoniac;  or  it  may 
be  bathed  with  a  mixture  of  two  ounces  of  crude  fal  ammoniac 
.dhTolved  in  a  quart  of  chamber-lye  twice  a-day,  and  rags  dipped 
in  the  fame  be  rolled  on. 

Where  there  is  inflammation,  a  fomentation  made  by  wring¬ 
ing  flannels  out  of  boiling  water,  is  of  great  fervice ;  efpecially 
if  the  injury  has  affected  the  joints.  But  in  bruifes,  where  the 
extravafated  blood  does  not  readily  difperfe,  the  fhortett  wajr  is 
to  open  the  {kin,  and  let  out  the  coagulum. 

Critical  abfeefles,  which  terminate  fevers,  fhould  by  no  means 
be  d  fperfed ;  except  when  they  fall  on  the  pattern  or  coffin 


joints,  fo  as  to  endanger  them :  in  this  cafe  difeutient  fomenta¬ 
tions  fhould  be  applied  three  or  four  times  a-day,  and  a  cloth 
or  flannel  frequently  wrung  out  of  vinegar  or  verjuice,  fhould 
be  bound  on,  in  order  to  keep  the  joint  continually  moift. 

But  all  tumours  tending  to  certain  fuppuration,  from  what¬ 
ever  caufe  they  originate,  fhould  be  expeditioufly  aififted  by 
fomentation  as  already  directed;  and,  after  each  time  of  ufin°- 
the  fomentation,  the  ripening  ftiould  be  encouraged  by  fuppu- 
rating  poultices  wherever  they  can  be  applied.  It  may  anfwer 
this  purpofe  to  employ  the  poultice  recommended  in  the  fedtion 
on  Strangles.  Thefe  applications  muft  be  regularly  continued 
till  the  matter  is  perceived  to  fluctuate  under  the  fingers,  when 
it  ought  to  be  let  out  by  a  free  incifion  made  in  the  fofteft 
and  molt  depending  part  of  the  tumour. 

Pledgets  of  tow  or  lint  fhould  then  be  applied  alone,  but  af¬ 
terwards  fpread  with  black  or  yellow  bafilicon,  and  dipped  in 
the  fame,  melted  down  with  a  fifth  part  of  oil  of  turpentine. 
Thefe  ftiould  be  applied  to  the  bottom  of  the  fore,  and  filled  up 
lightly  with  lint,  without  cramming.  It  may  be  thus  drefled 
once  or  twice  a-day,  if  the  difeharge  is  great,  till  a  proper  ai- 
geltion  is  procured.  But  if  the  cavity  does  not  fill  up  kindly, 
this  ftiould  be  changed  for  pledgets  fpread  with  the  red  preci¬ 
pitate  ointment,  applied  in  the  fame  manner. 

Should  the  fore  not  digeft  kindly,  but  run  a  thin  water  and 
look  pale,  foment,  and  apply  over  your  dreifing  the  ftrong-beer 
poultice,  and  continue  this  method”  till  the  matter  grows  thick, 
and  the  fore  florid. 

The  following  ointments  will  generally  anfwer  in  all  com¬ 
mon  cafes;  and  may  be  prepared  either  with  or  without  the 
verdigreafe : 

Take  Venice  turpentine  and  bees  wax,  of  each  a  pound; 
olive  oil,  one  pound  and  a  half;  yellow  roun,  12  ounces; 
when  melted  together,  two  or  three  ounces  of  verdigreafe, 
finely  powdered,  may  be  ttirred  in,  and  kept  fo  till  cold, 
to  prevent  its  fubfiding. 

Take  of  yellow  bafilicon,  or  the  above  ointment,  without 
verdigreafe,  four  ounces  ;  red  precipitate,  finely  levigated, 
half  an  ounce :  mix  them  together  cold  with  a  knife  or 
fpatula. 

Wounds  that  look  florid  and  fill  up  favourably  whilft  drefled 
with  lint,  will  probably  need  no  other  application.  If  you 
drefs  too  long  with  digeftives,  the  flefh  will  rife  faft,  and  if  the 
fore  is  on  a  part  where  bandages  cannot  be  applied,  with  com- 
prefies  of  linen  cloth,  thefe  methods  will  be  neceflary  to  keep 
the  granulations  down,  and  to  encourage  the  growth  of  the 
fkin.  The  popular  notion  refpefting  proud  fiejb  in  healthy 
wounds,  is  a  miftchievous  and  vulgar  error,  which  has  led,  both 
in  the  human  and  brute  lubjedt,  to  an  abfurd  and  cruel  pradtice 
of  employing  efcarotic  and  cauftic  drelfings  where  they  were 
not  neceflary. 

"VVe  then  obferve  here,  once  for  all,  that  the  cure  of  moft 
fores  is  effedted  by  the  fimpleft  methods ;  and  that  it  is  often 
of  much  more  confequence  to  know  how  to  drefs  a  fore,  than 
what  to  drefs  it  with.  And  in  this  confifts  indeed  the  chief 
art  of  this  branch  of  furgery :  for  the  moft  eminent  in  that 
profetfion  have  long  fince  difcovered,  that  variety  of  ointments 
and  falves  are  unneceflary  in  the  cure  of  moft  wounds  and 
fores ;  and  they  have  accordingly  difearded  the  greateft  part 
formerly  in  repute  for  that  purpofe;  repeated  obfervations 
hat  ing  taught  them,  that,  after  all  obftacles  are  removed,  nature 
is  generally  difpofed  to  heal  up  the  -wound  faft  enough  herfelf. 

On  the  other  hand,  if  a  hollow  wound  or  fore  be  crammed 
with  tents,  or  if  the  drelfings  are  applied  too  hard,  the  tender 
{hoots  of  flefh  from  the  bottom  are  prevented  pufhing  up  ;  and 
the  fides  of  the  fore,  from  this  diftenfion,  may  in  time  grow 
horny  and  turn  fiftulous.  Hence  we  may  juftly  conceive  how 
little  ftrefs  is  to  be  laid  on  famous  oin  tments  if  unfkilfully  ap- 
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plied  3  for,  unlefs  this  due  medium  is  obferved  in  the  manner 
of  dreffing,  no  fore  can  heal  up  favourably. 

As  loon  as  a  good  digeflion  is  procured  (which  is  known  by 
the  thicknefs  and  whitenefs  of  the  matter  dil'charged,  and  the 
florid  red  colour  at  the  bottom  of  the  fore),  the  fore  may  be  co¬ 
vered  fuperficially  with  diy  lint  alone ;  and  when  the  fleih  has 
rifen  to  a  level  with  the  furrounding  edges,  pledgets  maybe  ap¬ 
plied  dipped  in  lime-water,  with  a  little  honey,  tincture  of  myrrh, 
or  brandy,  about  a  fifth  part  of  the  latter  articles  to  one  of  the 
lime-water  3  and  by  this  means  the  healing  of  the  ulcer  will  be 
promoted. 

3.  Scrofulous  tumours  are  fucb  as  originate  in  fcorbutic  or  he-, 
reditary  taints,  and  increafe  or  diminilh  according  to  the  hate  or 
acrimony  of  the  blood.  For  thefe  the  principal  application  is 
the  ftrongefl  mercurial  unguent,  thus  prepared: 

Clv  icksilver,  two  ounces  3  lard,  lix  ounces;  balfam  of  ful- 
phur,  half  an  ounce.  The  quickfilver  to  be  rubbed  with 
the  balfam  in  a  metal  mortar  till  the  globules  dilap- 
pear;  then  the  lard  (rirft  made- warm)  to  be  added  by  de¬ 
grees. 

The  ufe  of  this  unguent  muft  be  afiifted  by  a  courfe  of  mer¬ 
curial  and  antiinonial  alteratives. 

3.  The  other  tumours  that  may  be  here  noticed  are  the  feato- 
natous ,  and  cncyjied.  Encylted  tumours  are  i'uch  as  originate  in 
a  cylt  or  bag,  containing  a  kind  of  ichor  or  gelatinous  fluid, 
which  being  evacuated,  the  cyft  does  not  always  fubmit  to  digef- 
tives  or  ei'charotics,  but  mult  be  extirpated  with  the  knife,  and 
cured  as  a  common  wound. 

The  iteatomatous  are  thofe  tumours  that  form  under  the  fkm 
on  different  parts,  and  pafs  in  general  under  the  denomination 
of  wens,  though  in  fait  they  alfo  are  cyfts,  containing,  when 
opened,  a  fubtiance  not  unlike  fuel  when  hardly  cold. 

Neither  of  the  above  are  expected  to  fubmit  to  any  topical 
application,  unlefs  upon  the  very  firft  obfervation  ;  when  an  at¬ 
tempt  may  be  made  by  a  finall  portion  of  the  above  mercurial 
ointment  rubbed  in  every  night,  for  a  confiderable  length  of 
time ;  but  no  radical  cure  can  be  in  general  obtained  but  by 
extirpation,  which  generally  fucceeds  if  well  .performed,  and 
the  wound  be  afterwards  treated  lationally.  A  feton  is  a 
good  remedy  for  the  cure  of  eneyfted  tumours  of  confiderable 
tize.  It  flronld  be  pafied  quite  through,  from  the  higheft  to 
the  lowed  part,  and  differed  to  remain  till  the  tides  of  the  cyft 
are  united,  after  which  it  lliould  be  withdrawn. 

Sect.  XX.  Of  Wounds  in  General. 

In  all  frefli  wounds  made  by  cutting  inftruments,  there  is  no¬ 
thing  more  required  than  bringing  the  lips  of  the  wound  into  con- 
taft  by  future,  or  a  bandage,  provided  the  part  will  allow  of  it ; 
for  on  wounds  of  the  hips,  or  other  prominent  parts,  and 
arrofs  fome  of  the  large  mufcles,  the  flitches  are  apt  to  burft  on 
the  horfe's  lying  down  and  rifing  up  in  the  ftall.  In  fuch  cafes, 
the  lips  fhould  not  be  brought  clofe  together  :  one  ftitch  is  fuf- 
iicient  for  a  wound  two  inches  long  :  but  in  large  wounds,  they 
fhould  be  at  an  inch  or  more  diftance  ;  and  if  the  wound  is  deep 
in  the  mufcles,  care  fhould  be  taken  to  pafs  the  needles  propor- 
tionably  deep,  otherwife  the  wound  will  not  unite  properly 
from  the  bottom. 

Should  the  wound  bleed  much  from  an  artery  divided,  the  firft 
ftep  fhould  be  to  lecure  it,  by  palling  a  crooked  needle  underneath, 
and  tying  it  up  with  a  waxed  thread  :  if  the  artery  cannot  be 
got  at  this  way,  apply  a  button  of  lint  or  tow  to  the  mouth  of 
the  bleeding  veffels,  dipped  in  a  ftrong  folution  of  blue  vitriol, 
llyptic  water,  oil  of  vitriol,  or  oil  of  turpentine,  powdered  vi¬ 
triol,  or  colcothar,  & c.  and  remember  always  to  apply  it  clofe 
to  the  mouth  of  the  bleeding  vcflels,  and  take  care  that  it  is  kept 
there  by  proper  comprefs  and  bandage  till  an  efehar  is  formed  3 
•therwife  it  will  bleed  again. 

Vol.  III. 


In  a  memoir  prefented  to  the  Iloyal  Academy  of  Sciences  by 
M.  La  Fofie,  he  gives  an  account  of  the  fuccefs  he  had  met 
with  in  flopping  the  bleedings  of  very  confiderable  arteries  in 
horfes,  by  the  application  of  the  powder  of  puff-balls,  the  arte¬ 
ries  cicatrizing  by  this  means  only,  without  any  fucceeding  he¬ 
morrhage.  The  lycoperdon,  or  Puff- ball,  was  made  ufe  of 
for  this  purpofe  in  human  fubjefts,  about  iyo  years  ago,  by 
Felix  Wurtz,  a  famous  old  furgeon  in  Germany  3  but  he  does 
not  feem  to  have  thought  of  trailing  to  it  in  fuch  confiderable  ar¬ 
teries  as  M.  La  Fofle  mentions,  viz.  thofe  of  the  leg  and  thigh, 
the  bleedings  from  which  divided  veffels  he  flopped  in  a  few  mi¬ 
nutes  by  the  ufe  of  this  powder  only.  The  agaric  of  the  oak 
may  alfo  be  ufed  for  this  purpofe,  where  it  can  be  retained  by  a 
proper  bandage. 

Thefe  applications,  as  indeed  all  ftyptics,  feem  to  aft  by 
conftringing  the  extremity  of  the  veffel,  or  choking  it  up,  till 
a  clot  of  blood  is  formed  internally,  which  plugs  up  the  orifice  3 
and  has  been  found  to  adhere  to  it  fo  as  to  conftitute  one  body 
with  the  veffel. 

We  avoid  fetting  down  any  famous  receipts  for  frefh  wounds, 
whether  infallible  ointments,  or  balfams,  being  well  afiured, 
that,  in  a  healthy  found  conftitution,  nature  furnifhes  the  beft 
means  of  cure,  though  that  is  often  attributed  to  the  medicine. 
The  lips  of  the  wound  then  being  brought  together  by  the 
needle,  or,  what  is  better,  by  a  bandage,  it  needs  only  to  be 
covered  with  dry  lint,  or  a  pledget  of  fine  tow  ;  obferving  the  di¬ 
rections  ftated  in  the  preceding  remarks,  and  keeping  the 
wounded  part  as  much  as  poffible  from  motion. 

Wounds  by  punfture  from  thorns,  or  any  other  thing,  fhould 
be  treated  in  the  fame  manner  ;  applying  a  Ample  poultice  over 
the  part,  till  fome  figns  of  digeftion  appear  ;  and  fomenting  the 
part  well  every  day.  This  method  is  alfo  very  fuccefsfully 
ufed  to  thofe  fwellings  which  often  arife  on  the  neck  from  an  in¬ 
flammation  of  the  vein  after  bleeding. 

In  gimfhot  wounds,  when  the  ball  has  not  penetrated  too 
deep,  it  fhould  be  extracted,  if  it  can  be  fetched  away  without 
difturbance,  together  with  any  extraneous  bodies  that  may  have 
pafied  in  with  it ;  the  wound  fhould  be  drefled  with  dry  lint,  and 
a  poultice  made  with  lead-water,  rye  meal  and  bran.  The 
horfe  fhould  alfo  be  bled  and  have  cooling  purges  given  him. 
This  praftice  would  fave  nine-tenths  of  the  number  of  military 
horfes  that  are  loft  after  a  battle.  It  is  the  vile  praftice  of  our 
common  farriers  to  widen  the  wound,  ftuft’  tents  into  it,  and 
pour  in  plenty  of  oil  of  turpentine,  &e.  in  confequence  of  which, 
inflammation  and  mortification  come  on,  and  death  enl"ue3 
of  courfe. 

In  fealds,  or  burns  from  gunpowder,  or  any  other  caufe,  ' 
when  the  fkin  remains  entire,  bathe  the  part  well,  and  keep  it 
foaked  with  rags  dipped  in  fpirit  of  wine  and  camphor.  Lead 
water  bound  on  the  part  has  been  found  very  effectual  for  this 
purpofe  ;  and  indeed  all  faline  and  fpirituous  applications  excel 
others,  while  the  fkin  is  yet  unbroke  ;  but  when  the  fkin  is  fe- 
parated,  anoint  the  part,  and  keep  it  conftantly  fupple  with  lin- 
feed  oil  and  lime-water.  Should  the  horfe  be  feverifh  from  the 
pain,  bleed  him,  give  cooling  clyfters,  and  treat  him  as  we  have 
direfted  in  fimple  fevers. 

There  are  certain  wounds  which  occur  much  more  frequently 
than  any  other,  and  which  from  that  circum fiance,  though  in 
themfelves  not  at  all  dangerous,  deferve  particular  notice. 
Among  thefe  are  broken  knees,  over- reaches,  and  lacerations 
between  hair  and  hoof.  In  relpeft  to  the  firft,  it  is  a  misfor¬ 
tune,  whenever  it  happens,  that  not  only  reduces  the  horfe  very 
much  in  his  value,  but  is  confidered  as  an  indelible  l’tigma  of 
imperfeftion.  This  misfortune  may  fometimes  be  oocafioned 
by  unavoidable  accident  j  but  Mr.  Taplin  is  juftly  of  opinion, 
that  more  horfes  are  thrown  down  and  irremediably  injured  by 
the  carelctfiiefs  and  fhameful  inattention  of  bad  riders  on  bud 
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roads,  or  when  they  are  more  cruelly  exhaufled  with  labour 
and  fatigue,  than  by  any  other  means  in  the  whole  lift  of  acci¬ 
dents. 

In  relieving  broken  knees,  the  firft  ftep  is  to  wafh  the  parts 
well  with  a  fponge  and  warm  water,  thoroughly  cleanfing  the 
lacerations  from  gravel  or  fand  :  for  thefe  will  certainly  irritate 
and  inflame  the  tender  parts,  and  be  produftive  of  a  difcharge, 
which  may  often  be  entirely  prevented  by  gently  wiping  them 
dry  after  the  ufe  of  the  fponge,  and  embrocating  them  with 
a  lotion  compofed  of  a  fpoonful  of  extract  of  lead  to  a  pint 
of  water,  bandaging  over  a  pledget  of  tow  wet  with  the 
fame,  and  repeating  it  once  or  twice  if  circumftances  fhould  ren¬ 
der  it  neceffary.  This  fhould  be  continued,  that  an  efchar  or 
cicatrix  may  be  formed  to  render  undluous  or  greafy  applica¬ 
tions  unneceffary  ;  but  fhould  the  wound  or  laceration  be  fo 
violent  as  to  produce  great  inflammation,  fuppuration  muft  en- 
fue.  As  to  over-reaches  and  other  injuries  in  the  feet,  they  are 
treated  of  in  their  order,  under  Dif cafes  of  the  Feet. 

What  has  been  obferved  in  this  fedtion  is  fuflicient  to  point 
out  what  ought  to  be  done  in  the  cafe  of  a  Ample  ulcer.  All 
finufes,  or  cavities,  that  happen  in  ulcers  of  a  more  complicated 
kind,  if  no  tendinous  parts  intervene,  fhould  be  inftantly  laid 
open  to  their  utmoft  extent,  and  properly  filled  with  pledgets  of 
lint.  They  may  be  afterwards  dreflfed  with  warm  digeftive,  and 
after  a  fecond  or  third  dreffing,  fhould  the  infide  of  the  cavity 
prove  callous,  or  hard  in  fubftance,  it  muft  be  taken  away  by 
the  knife,  or  deftroyed  by  the  means  before  defcribed.  If  it  be 
fo  fituated  that  the  parts  forbid  an  entire  feparation,  found  with 
the  probe,  and  at  its  extremity  make  a  counter  incifion  through 
the  integuments  to  meet  the  probe,  till,  by  pafling  through,  it 
removes  any  lodgement  that  may  have  been  left  for  the  matter  to 
corrode,  which  it  will  very  foon  do,  fo  as  in  many  cafes  to  affect 
the  bone  itfelf. 

Where  the  cavity  penetrates  deep  into  the  mufcles,  and  a 
counter  opening  is  impracticable  or  hazardous,  liquids  may  be 
injefted,  and  will  frequently  be  attended  with  fuccefs.  The  fol¬ 
lowing  is  particularly  recommended  by  Mr.  Taplin : 

Take  honey  and  vinegar,  each  two  ounces  ;  liquefy  over 
the  fire  ;  and  when  cool,  add  tinCture  of  myrrh  and  tinc¬ 
ture  of  eantbarides,  each  one  ounce. 

When  the  nicer  is  by  thefe  means  divefted  of  its  virulence  and 
bad  fmell,  the  callofity  floughed  off  or  extracted,  and  a  favourable 
appearance  of  granulation  comes  on,  the  dreffmgs  may  be 
changed,  from  the  precipitate  digeftive  before  prefcribed,  to 
pledgets  fpread  with  Ample  digeftive. 

Thefe  finufes,  or  cavities,  frequently  degenerate  into  fifiula, 
that  is,  grow  pipv,  having  the  infide  thickened,  and  lined,  as 
it  were,  with  a  tuny  calku  s  fubftance.  In  order  to  their 
cure,  they  muft  be  laid  open,  and  the  hard  fubftance  all  cut 
away  ;  where  this  is  impracticable,  fcarify  them  well,  and  ap¬ 
ply  red  precipitate,  butter  of  antimony,  or  equal  parts  of  quick- 
filver  and  aquafortis,  fo  as  to  bring  on  digeftion. 

When  a  foul  bone  is  an  attendant  of  an  ulcer,  the  flefh  is 
generally  loofe  and  flabby  ;  the  difcharge  oily,  thin,  and  funk¬ 
ing  ;  and  the  bone  difcovered  to  be  carious,  by  its  feeling  rough 
to  the  probe  paffed  through  the  v/ound  for  that  purpofe.  In  or¬ 
der  to  produce  a  cure,  the  bone  muft  be  laid  bare,  that  the  rot¬ 
ten  part  of  it  may  be  removed ;  after  which,  drefs  with  dry  lint. 
The  throwing  off  the  fcale  is  generally  a  work  of  nature,  which 
is  effeded  in  more  or  lefs  time,  and  in  proportion  to  the  depth 
the  bone  is  afteCled but  burning  the  foul  bone  with  a  red-hot 
iron  is  one  means  of  haftening  its  feparation. 

Where  the  cure  does  not  properly  fucceed,  mercurial  phyflc 
fhould  be  given,  and  repeated  at  proper  intervals:  and  to  cor¬ 
rect  and  mend  the  blood  and  juices,  the  antimoniat  and  altera¬ 
tive  powders,  with  a  decoition  of  guaiacum  and  lime-water,  are 
proper  for  that  purpofe. 


Sect.  XXI.  Of  a  Bone-Spavin. 

Without  entering  at  all  into  the  caufe  of  this  diforder, 
which  is  a  bony  excrelcence,  or  hard  fwelling,  growing  on  the 
infide  of  the  hock  of  a  horfe’s  leg,  we  fhall  content  ourfelves 
with  defcribing  the  different  kinds  thereof  by  their  fymptoms, 
and  then  fpeak  of  the  cure. 

A  fpavin,  that  begins  on  the  lower  part  of  the  hock,  is  not 
fo  dangerous  as  that  which  puts  out  higher,  between  the  two 
round  proceffes  of  the  leg-bone ;  and  a  fpavin  near  the  edge  is 
not  fo  bad  as  that  which  is  more  inward  toward  the  middle,  as 
it  does  not  fo  much  affeft  the  bending  of  the  hock. 

A  fpavi-n  that  comes  by  a  kick  or  blow  is  at  firft  no  true  fpa¬ 
vin,  but  a  bruife  on  the  bone,  or  membrane  which  covers  it ; 
therefore  not  of  that  conl'equence  as  when  it  proceeds  from  a 
natural  caufe  :  and  thofe  that  put  out  on  colts  and  young  horfes, 
are  not  fo  bad  as  thofe  that  happen  to  horfes  in  their  full 
ftrength  and  maturity  ;  for  in  very  old  horfes  they  are  generally" 
incurable. 

The  ufual  method  of  treating  this  diforder  is  by  blifters  and 
firing  ;  without  any  regard  to  the  fituation,  or  caufe  whence  it 
proceeds.  Thus,  if  a  fulnefs  on  the  fore-part  of  the  hock  comes 
upon  hard  riding  or  any  other  violence,  which  threatens  a 
fpavin ;  in  that  cafe,  fuch  coolers  and  repellers  are  proper,  as 
are  recommended  in  ftrains  and  bruifes.  Thofe  happening  to. 
colts  and  young  horfes  are  generally  fuperficial,  and  require' 
only  the  milder  applications  ;  for  it  is  better  to  wear  them  down, 
by  degrees,  than  to  remove  them  at  once  by  fevere  means. 

Various  are  the  prelcriptions  for  the  bliftering  ointment ;  but 
the  following,  on  proper  experience,  has  been  found  to  anfwer, 
and  {lands  well  recommended  : 

Take  hogs  lard  and  marfti  mallow  ointment,  of  each  two 
ounces  ;  quiokfilver,  one  ounce,  thoroughly  reduced  with 
an  ounce  of  Venice  turpentine ;  Spanilh  flies  powdered, 
a  dram  and  a  half;  fublimate,  one  dram;  oil  of  origa¬ 
num,  two  drams. 

The  hair  is  to  be  cut  as  clofe  as  pofllble,  and  then  the  oint¬ 
ment  applied  pretty  thick  over  the  part ;  this  fhould  be  done  in 
the  morning,  and  the  hofle  kept  tied  up  all  day  without  any  lit¬ 
ter  till  night ;  when  he  may  be  untied,  in  order  to  lie 
down  ;  and  a  pitch  or  any  flicking  plafter  may  be  laid  over  it,, 
and  bound  on  with  a  broad  tape  or  bandage  to  keep  all  dole. 

After  the  blifter  has  done  running,  and  the  Icabs  begin  to. 
dry  and  peel  off,  it  may  be  applied  a  fecond  time,  in  the 
fame  manner  as  before  :  this  lecond  application  generally  tak¬ 
ing  greater  effeit  than  the  firft,  fometimes  in  colts  and  young 
horfes  makes  a  perfedl  cure. 

When  the  fpavin  has  been  of  long  Handing,  it  will  require 
to  be  renewed,  perhaps  five  or  fix  times  :  but  after  the  fecond 
application,  a  greater  diftance  of  time  muft  be  allowed,  other- 
wife  it  might  leave  a  fear,  or  caufe  a  baldnefs  ;  to  prevent  which, 
once  a-fortnight  or  three  weeks  is  often  enough  ;  and  it  may  in 
this  manner  be  continued  fix  or  feven  times,  without  the  leaft 
blemifh,  and  will  generally  be  attended  with  fuccefs. 

But  the  fpavins  that  put  out  on  older  or  full-aged  horfes  are 
apt  to  be  more  obftinate,  as  being  feated  more  inward  ;  and 
when  they  run  towards  the  cavity  of  the  joint,  they  are  for 
the  mofl  part  incurable,  as  they  then  lie  out  of  the  reach  of 
applications,  and  are  arrived  to  a  degree  of  inveteracy  for 
which  there  is  no  remedy. 

The  ufual  method  in  thefe  cafes  is  to  fire  direftly,  or  to  ufe 
the  flrongeft  kind  of  cauflic  blifters  ;  and  fometimes  to  fire  and, 
lay  the  blifter  immediately  over  the  part :  but  this  way  leldoqa 
fucceeds  farther  than  puttinga  flop  to  the  growth  of  the  lpavin, 
and  is  apt  to  leave  both  a  blemifh  and  fliffnefs  behind  ;  befides 
the  great  tifk.  run  (by  applications  of  thefe  fiery  and  cauflic 
medicines  to  the  nervous  and  tendinous  parts  about  the 
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joints)  of  exciting  violent  pain  and  anguifh,  and  deftroying  the 
limb. 

The  bed  and  fafeft  way,  therefore,  is  to  make  trial  of  the 
Wittering  ointment  above,  and  to  continue  it  according  to  the 
directions  there  laid  down,  for  tome  months,  if  found  necef- 
fary  ;  the  horfes  in  the  intervals  working  moderately  :  the 
hardnels  will  thus  be  diflolved  by  degrees,  and  wear  away  infen  - 
fibly. 

Where  the  fpavin  lies  deep,  and  runs  fo  far  into  the  hollow 
of  the  joint  that  no  application  can  reach  it,  neither  firing  nor 
medicines  can  avail,  for  the  reafons  above  mentioned;  though 
bold  ignorant  fellows  have  fometimes  l'uccee<led  in  cafes  of  this 
fort  (by  men  of  judgment  deemed  incurable)  by  the  application 
of  cauftic  ointments  with  fublimate,  which  aft  very  forcibly, 
enter  deep,  and  make  a  large  difeharge,  and  by  that  means  de- 
ftroy  fume  of  the  fubftance,  and  diflolve  away  the  remainder. 
But,  whoever  is  acquainted  with  the  nature  of  thefe  medi¬ 
cines,  mud:  know  how  dangerous  in  general  their  operation  is 
on  thefe  occafions  ;  and  that  a  proper  prepared  cautery,  made 
like  a  fleam,  under  the  direftion  of  a  fkilful  hand,  may  be  ap¬ 
plied  with  lefs  danger  of  injuring  either  tendons  or  ligaments. 
After  the  fubftance  of  the  fwelling  has  been  properly  penetrated 
by  the  inftrument,  it  muft  be  kept  running  by  the  precipitate 
medicine,  or  mild  bliltering  ointment.  Where  the  fpavin  lies 
not  deep  in  the  joint,  and  the  bliltering  method  will  not  fucceed, 
the  fwelling  may  be  fafely  fired  with  a  thin  iron  forced  pretty 
deep  into  the  fubftance,  and  then  fhould  be  drefled  as  is  above 
dircfted. 

Sect.  XXII.  Of  a  Curb  and  Ring-bone. 

i.  As  a  fpavin  rifes  among  the  bones  on  the  fore-part  of 
the  hock,  fo  a  curb  takes  its  origin  from  the  junftures  of  the 
fame  bones,  and  rifes  on  the  hind-part,  forming  a  pretty  large 
tumour  over  the  back  part  of  the  hind-leg,  attended  with  ftiflf- 
nefs,  and  fometimes  with  pain  and  lamenefs. 

A  curb  proceeds  from  the  fame  caule  that  produces  fpavins  ; 
viz.  hard  riding,  ftrains,  blows,  or  kicks.  The  cure  at  firft  is 
generally  eafy  enough  effefted  by  bliftering,  repeated  two  or 
three  times,  or  oftener.  If  it  does  not  lubmit  to  this  treatment, 
but  grows  exceflively  hard,  the  quickeft  and  fureft  way  is  to  fire 
with  a  thin  iron,  making  a  line  down  the  middle  from  top  to 
bottom,  and  drawing  feveral  lines  in  a  pennifurm  manner  pretty 
deep  ;  and  then  to  apply  a  mild  bliftering  plafter  or  ointment 
over  it.  This  method  will  often  entirely  remove  it. 

There  is  another  fwelling  taken  notice  of  on  the  outfide  of 
the  hock,  which  is  called  a  jarden.  This  commonly  proceeds 
from  blows  and  kicks  of  other  horfes ;  but  frequently  happens 
to  maneged  horfes,  from  fetting  them  on  their  haunches.  It  is 
feldom  attended  with  much  lamenefs,  unlels  it  has  been  neg- 
lefted,  or  fome  little  procefs  of  the  bone  be  broke.  It  fhould 
firft  be  treated  with  the  coolers  and  repellers  already  fpoken  of ; 
but  if  any  fwelling  continues  hard  and  infenfihle,  the  beft 
way  is  to  blifter  or  fire ;  but  the  mild  bliftcrs  alone  generally 
fucceed. 

a.  The  ring-lone  is  a  hard  fwelling  on  the  lower  part  of  the 
paftern,  which  generally  reaches  half  way  round  the  fore-part, 
and  from  its  refemblance  to  a  ring  has  its  denomination.  It 
often  arifes  from  ftrains,  & c. ;  and,  when  behind,  from  put¬ 
ting  the  horfe  too  early  upon  his  haunches  ;  for  in  that  at¬ 
titude  a  horfe  throws  his  whole  weight  as  much,  if  not  more, 
upon  his  patterns,  than  on  his  hocks. 

When  it  appears  diftinftly  round  the  pattern,  and  does  not 
run  downwards  to  the  coronet,  fo  as  to  affeft  the  coffin-joint,  it  is 
eafily  cured :  but  if  it  takes  its  origin  from  fome  drain  or  defeft 
in  the  joint  originally,  or  if  a  callofity  is  found  under  the  round 
ligament  that  covers  that  joint,  the  cure  is  generally  dubious, 
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and  fometimes  imprafticable  ;  as  it  is  apt  to  turn  to  a  quittor, 
and  in  the  end  to  form  an  ulcer  upon  the  hoof. 

The  ring-bones  that  appear  on  colts  and  young  horfes,  will 
often  infenfibly  wear  off  of  themfelves,  without  the  help  of  any 
application  ;  but  when  the  fubftance  remains,  there  needs  no 
other  remedy  befides  bliftering,  unlefs  when  by  long  continu¬ 
ance  it  is  grown  to  an  obftinate  hardnefs,  and  then  it  may  re¬ 
quire  both  bliftering  and  firing. 

To  fire  a  ring-bone  fuccelsfully,  let  the  operation  be  performed 
with  a  thinner  inftrument  than  the  common  one,  and  let  the 
lines  or  razes  be  made  not  above  a  third  of  an  inch  diftant, 
crofting  them  obliquely,  fomewhat  like  a  chain  :  apply  a  mild 
blifter  over  all,  and,  when  quite  dried  up,  a  ftimulating  plafter; 
and  then  turn  the  horfe  to  grafsfor  fome  time. 

Sect.  XXIII.  O/’Splents. 

These  are  hard  excrefeences  that  grow  on  the  {hank-bone, 
and  are  of  various  fhapes  and  fizes.  Some  horfes  are  more 
lubjeft  to  fplents  than  others  ;  but  young  horfes  are  moft  liable 
to  them,  though  they  will  often  wear  oft' and  difappear  of  them- 
ftlves.  Few  horfes  put  out  fplents  after  they  are  feven  or 
eight  years  old,  unlefs  they  meet  with  blows  or  accidents. 

A  fplent  that  arifes  in  the  middle  of  the  fhank-bone  is  nowife 
dangerous  ;  but  thofe  that  arife  on  the  back  part  of  this  bone, 
when  they  grow  large  and  prefs  again  ft  the  back  finew,  always 
caufe  lamenefs  or  ftiffnefs,  by  rubbing  againft  it :  the  others, 
except  they  are  fituated  near  the  joints,  feldom  occafion  lame¬ 
nefs. 

As  to  the  cure  of  fplents,  the  beft  way  is  not  to  meddle  with, 
them,  unlefs  they  are  fo  large  as  to  disfigure  a  horfe,  or  are  fo 
fituated  as  to  endanger  his  going  lame. 

Splents  in  their  infancy,  and  on  their  firft  appearance,  fhould 
be  well  bathed  with  vinegar,  or  old  verjuice;  which,  alone,  will 
often  put  a  flop  to  their  growth :  for  the  membrane  covering 
the  bone,  and  not  the  bone  itfelf,  is  here  thickened.  In  fome 
conftitutions  purging,  and  afterwards  diuretic  drinks,  will  be  re — 
quifite. 

Various  are  the  remedies  preferibed  for  this  difeafelf  the 
ufual  way  is  to  rub  the  fplent  with  a  round  ftick  or  the  handle 
of  a  hammer  till  it  is  almoft  raw,  and  then  touch  it  with  oil  of 
origanum.  Others  lay  on  a  pitch-plafter,  with  a  little  fubli¬ 
mate  or  arfenic,  to  deftroy  the  fubftance  ;  fome  ufe  oil  of  vi¬ 
triol  ;  fome  tinfture  of  cantharides :  all  which  methods  have 
at  times  fucceeded ;  only  they  are  apt  to  leave  a  fear,  with  the 
lofs  of  hair.  Thofe  applications  ffiat  are  of  a  more  cauftic  na¬ 
ture  often  do  more  hurt  than  good,  efpecially  when  the  fplent  is 
grown  very  hard,  as  they  occafion  a  fore,  which  keeps  running 
feveral  months  before  the  ulcer  can  be  healed,  and  then  leaves  an 
ugly  fear. 

According  to  Mr.  Tapliri,  the  only  expeftation  of  cure, 

“  without  anxiety  and  difficulty,  is  to  be  careful  in  obferving 
fuch  appearances  in  their  earlieft  ftate ;  and  then  feeing  that ; 
frequent  friction  is  ufed  for  a  confidcrable  time,  twice  every 
day,  with  the  utmoft  force  of  the  operator’s  hands,  letting  the 
part  be  well  moiftened,  after  each  time  of  rubbing,  with  a  pro¬ 
portion  of  the  following  liniment,  leaving  a  pledget  of  tow  wet 
with  the  fame,  bound  on  pretty  firm  with  two  yards,  of  wide 
tape  as  a  roller  : 

"  Take  camphorated  fpirits  of  wine,  and  fpirits  of  turpen¬ 
tine,  of  each  four  ounces  (a  quarter  of  a  pint).  Mix  to¬ 
gether. 

“  Or,  Oil  of  origanum  and  fpirits  of  turpentine,  each  half 
an  ounce;  camphorated .  fpirit3  of  wine,  two  ounces.. 
Mix. 

“  When  this  plan  has  been  perfevered-in  for  ten  days  or  a 
fortnight,  you  will  then  be  able  to  judge  whether  any  percepti-. 
ble  advantage  has  been  obtained  from  the  force  of  thefe  power- 
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ful  repellents  :  if  not,  procure  two  ounces  of  the  ftrongeft  mer¬ 
curial  ointment,  and  let  the  fize  of  a  hazel-nut  be  well  rubbed  in 
upon  the  part  atYedted,  eveiy  night  and  morning,  till  the  whole 
is  confirmed,  uting  the  roller  each  night,  and  taking  it  off  in  the 
morning.  If  this  does  not  fucceed,  the  belt  and  molt  fpeedy 
method  will  be  the  immediate  extirpation,  by  making  a  longi¬ 
tudinal  incilion  (‘  without  bruiting,  hammering,’  &c.)  through 
the  integuments,  diffefting  and  extracting  the  fubltance,  com¬ 
pleting  the  cure  by  taking  up  a  couple  of  Hitches,  and  treating 
it  as  a  fuperficial  wound ;  for  which  directions  will  be  found 
under  that  head.” 

Sect.  XXIV.  Of  the  Poll-evil;  Fistula,  and  Bruises 

on  the  Withers  ;  Warbles  on  the  Back,  and  Sit- 

fasts. 

i.  The  poll-evil  is  an  abfcefs  near  the  poll  of  a  horfe> 
formed  in  the  fmufes  between  the  poll-bone  and  the  uppermoft 
vertebra  of  the  neck.  If  it  proceeds  from  a  blow  or  any  exter¬ 
nal  violence,  at  firlt  bathe  the  lwelling  often  with  warm  vine¬ 
gar;  and  if  the  hair  be  fretted  off  with  an  oozing  through  the 
ikin,  make  ufe  of  two  parts  of  vinegar  and  one  of  fpirit  of  wine  ; 
but  if  there  be  an  itching,  with  heat  and  inflammation,  the 
fafell  way  is  to  bleed,  and  apply  poultices  with  bread,  milk,  and 
elder  flowers  :  this  method,  with  the  alfiftance  of  phylic,  will 
frequently  difperfe  thefwelling  and  prevent  this  evil. 

But  when  the  tumour  is  critical,  and  has  all  the  figns  of  mat¬ 
ter,  the  beft  method  then  is  to  forward  it  by  applying  the  ripen¬ 
ing  poultices  already  taken  notice  of,  till  it  comes  to  maturity, 
and  burfts  of  itfelf  ;  or  if  opened  with  a  knife,  great  care  fhould 
be  taken  to  avoid  the  tendinous  ligament  that  runs  along  the 
neck  under  the  mane  :  when  matter  is  on  both  tides,  the  open¬ 
ing  muff  be  made  on  each  tide,  and  the  ligament  remain  undi¬ 
vided. 

If  the  matter  flows  in  great  quantities,  refembles  melted 
glue,  and  is  of  an  oily  confidence,  it  will  require  a  fecond  inci- 
tion,  efpecially  if  any  cavities  are  difcovered  by  the  finger  or 
probe;  thefe  fhould  be  opened  by  the  knife,  the  orifices  made 
depending,  and  the  wound  dreffed  with  the  common  digeftive  of 
turpentine,  honey',  and  tinCture  of  myrrh,  and,  after  digeftion, 
with  the  precipitate  ointment;  or  injeCb  the  following,  made 
warm  : 

Vinegar,  or  fpirit  of  wine,  half  a  pint;  white  vitriol,  dif- 
f'olved  in  fpring  water,  half  an  ounce  ;  tindure  of  myrrh, 
four  ounces. 

This  may  be  made  {harper  by  adding  more  vitriol.  With 
this  wafh  alone  Mr.  Gibfon  has  cured  this  diforder  without  any 
other  formality  of  drelfing,  walking  with  it  twice  a  day,  and 
laying  over  the  part  a  quantity  of  tow  foaked  in  vinegar  and  the 
white  of  eggs  beat  together. 

The  lateft  practice  however  in  the  cure  of  the  poll-evil,  and 
certainly  the  belt,  is  that  of  palling  a  feton  through  the  cavity,  in 
fuch  a  way  as  to  make  a  depending  opening;  and  this  will  ge¬ 
nerally  cure  without  any  other  remedy. 

2.  Btufes  on  the  withers  frequently  luppurate,  and  for  want 
of  care  turn  fifiulous.  They  arife  often  from  pinches  of  the 
faddle,  and  fhould  be  treated  with  repellers  :  for  this  purpofe 
bathe  the  tumour  well  with  hot  vinegar  three  or  four  times  a 
day  ;  if  that  does  not  fucceed  alone,  ail  ounce  of  oil  of  vitriol 
may  be  put  to  a  quart  of  vinegar,  or  half  an  ounce  of  white  vi¬ 
triol  diffolved  in  a  little  water,  and  added  to  the  fame  quantity. 
Thefe  are  generally  held  as  very  effectual  repellers  for  this  pur¬ 
pofe  in  horf'es,  and  will  frequently  prevent  impofthumation  : 
when  the  fwellLng  is  attended  with  heat,  fmarting,  and  little 
hot  watery'  pimples,  the  following  mixture  will  then  be  more 
proper  to  bathe,  with  : 

Take  two  ounces  of  crude  fal-ammoniac,  boiled  in  a  quart 
of  lime-water ;  where  that  cannot  be  had,  a  handful  of 


pearl  or  wood  aflics  may'  be  boiled  in  common  water : 
pour  off  the  decodlion  when  fettled,  and  mix  with  it  half  a 
pint  of  fpirit  of  wine  :  anoint  the  part  afterwards  with  lin- 
feed  oil,  to  foften  and  frnooth  the  {kin. 

But  when  the  fwellings  are  critical,  the  ccnfequer.ce  of  a  fe¬ 
ver  fettled  on  this  part,  you  mutt  avoid  the  repelling  method, 
and  aflift  in  bringing  the  fwelling  to  matter,  by  means  of  fup- 
purating  poultices:  experienced  farriers  advife,  never  to  open 
thefe  tumours,  but  let  them  break  of  themfelves  :  for,  if  they'  are 
opened  before  they  are  ripe,  the  whole  fore  will  be  fpongy,  and 
dilcharge  a  bloody  ichor,  which  foon  degenerates  into  a  fordid 
ulcer.  But  take  care  to  enlarge  the  openings,  and  dilate 
the  lips,  that  yrour  dreilings  may  be  applied  eafily  ;  and  avoid 
the  ligament  which  runs  along  the  neck  to  the  withers:  if  a 
gathering  forms  on  the  oppofitc  fide,  open  it  in  the  fame  man¬ 
ner  ;  but  take  care  they  incline  downwards,  for  the  fake  of  de¬ 
pending  orifices,  and  letting  the  matter  How  oft"  eafily.  For 
the  method  of  drelfing,  we  muff  refer  to  the  former  part  of  this. 
Seftion  ;  and  if  the  bones  fhould  be  found  foul,  they  muff  be 
dreffed  with  the  tincture  of  myrrh  till  they  fcale  off.  If  the 
fungus  is  very  troublefome,  and  the  difeharge  oil}',  y'ellow,  and 
vifeid,  pledgets  loaked  in  the  following,  made  hot,  have  been 
found  very  effeftual,  bathing  the  fwelling  round  with  fpirit  of 
wine  and  vinegar: 

Take  half  an  ounce  of  blue  vitriol,  diffolved  in  a  pint  of  wa¬ 
ter  ;  oil  of  turpentine,  and  rectified  fpirit  of  wine,  of  each 
four  ounces  y  white-wine  vinegar,  fix  ounces  ;  oil  of  vi¬ 
triol  and  jEgyptiacum,  of  each  two  ounces. 

When  the  cavities  are  truly  fifiulous,  the  callofities  muft  be 
cut  out,  where  it  can  be  done,  with  a  knife;  and  the  remain¬ 
der  deftroyed  by  corrofives,  as  red  precipitate,  &c. 

3.  TVarbles  are  fmall  hard  tumours  under  the  faddle-part  of 
the  horfe’s  back,  occafioned  by  the  heat  of  the  faddle  in  travel¬ 
ling,  or  itsuneafy  fituation.  As  foon  as  the  faddle  is  taken  oft* 
after  a  fevere  chafe  or  hard  journey,  a  good  groom  or  hoitler 
will  be  very  minute  in  Ills  examinations  to  difeover  whether  an 
injury  has  been  fuftained  in  this  part  or  any'  other.  He  will  in- 
ftantly  perceive,  by  the  horfe’s  wincing,  whether  there  is  any 
bruife  from  which  a  warble  may  fpeedily  eniue;  if  fo,  upon  the 
firft  appearance,  or  earlieft  dilcovery,  bathe  three  or  four  times 
a-day  with  the  following  repellent  : 

Extract  of  Saturn,  half  an  ounce  ;  camphorated  fpirit  of 
wine,  two  ounces  ;  foft  water,  a  quarter  of  a  pint  :  the  ex¬ 
tract  and  fpirit  fhould  be  well  mixed  by  {baking,  before 
adding  the  water. 

4.  A  fit- f af  proceeds  generally'  from  a  warble,  and  is  the 
horfe’s  hide  turned  horny  or  callous.  In  fome  little  time  the 
hair  conies  oft',  and  it  exhibits  the  appearance  of  a  foreign  folid 
fubftance,  fixed  in  the  centre  of  what  feenis  to  be  a  fuperficial 
wound.  For  this  Ample  and  very  trifling  complaint  there  is  but 
one  certain  and  expeditious  cure,  namely,  extirpation.;  which 
may  be  performed  with  a  common  penknife.  But  the  molt 
ready  and  leair  painful  method  of  taking  it  oft  is  bv  juft  railing 
either  edge  till  it  can  be  taken  hold  of  with  a  pair  of  common 
pincers  ;  when,  by  leaning  them  to  any  fide,  you  have  an  im¬ 
mediate  fulcrum,  or  lever,  and  feparate  it  with  a  knife,  with 
little  pain  or  inconvenience.  After  the  extirpation,  it  may  be 
treated  as  a  Ample  fuperficial  wound,  and  may  in  general  be 
healed  by  a  flight  application  of  Friar’s  ball'am,  tin  Hu  re  of 
myrrh,  or  even  with  a  little  common  brandy.  Due  care,  how¬ 
ever,  fhould  always  be  taken  to  guard  the  cicatrix  in  its  in¬ 
fancy,  and  prevent  the  buckle  of  the  girth  from  coming  into  di¬ 
rect  contafit  with  the  injured  part,  not  only  till  the  furface  is 
fufficiently  hardened  to  render  a  repetition  unlikely,  but  upon 
all  future  occafions. 

The  foregoing  treatment  of  tumours,  however,  has-been  con¬ 
demned,  and  a  more  Ample  method  by  means  of  letons  recom-. 
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mended,  by  that  judicious  pfa&itioner  Mr.  Clark  of  Edinburgh. 
“  The  common  method  (lays  he)  of  treating  thofe  large  tumours 
which  are  feated  on  the  upper  part  of  the  neck,  immediately  be¬ 
hind  the  ears,  generally  knovYnby  the  name  of  the  poll-evil,  and 
thofe  which  are  feated  on  the  withers  or  the  upper  parts  of  the 
fhoulders,  is  exceedingly  improper.  They  are  either  allowed  to 
break  of  thcmfelves,  or  are  opened  the  whole  length  of  the  tu¬ 
mour  on  the  upper  part.  Iti  this  fituation,  elpeeially  in  the 
poll-evil,  when  the  head  is  always  kept  in  an  crebl  polition,  the 
matter  contained  in  the  tumour  cannot  be  difeharged  from  it, 
but  is  retained  in  the  bottom  of  the  wound,  and  expoled  to  the 
external  air,  ,te.  it  form  acquires  a  moft  ichorous  corroding  qua¬ 
lity,  and  produces  one  of  the  largeft  and  the  molt  fordid  filtulous 
ulcers  that  horfes  are  infefted  with  :  a  great  quantity  of  fungous 
or  proud  flefli  is  loon  produced  ;  this  requires  to  be  repeatedly 
extirpated  with  the  knife,  the  lofs  of  which  cannot  be  again 
fupplied ;  hence  the  horfe  is  greatly  disfigured,  the  cure  be¬ 
comes  both  tedious  and  uncertain,  and  is  leklom  radical.  In 
fomc  cafes,  I  have  known  the  vertebrae  of  the  neck  affeifted  by 
the  fharpnefs  of  the  confined  matter,  forming  lodgments  there, 
and,  after  great  trouble  and  cxpence,  the  horfes  were  put  to 
death. 

“  All  thefo  kinds  of  tumours,  &c.  are  ealily  and  fpeedily 
di  feu  fifed  by  the  life  of  fetons,  without  any  lofs  of  fubllance,  or 
disfiguring  of  the  parts,  and  cured  with  the  greateft  certainty 
when  the  operation  is  prop«rlv  performed.  Of  a  number  of 
cafes,  in  my  practice,  where  this  operation  has  fuccceded  with 
great  expedition  in  curing  thefe  tumours,  I  fhall  only  mention 
the  following : 

“  About  fix  years  ago,  an  Arabian  horfe,  belonging  to  a 
gentleman  In  this  place,  had  a  large  tumour  feated  a  little  on 
one  fide  of  the  withers,  or  tipper  part  of  the  (boulder ;  it  was 
forwarded  by  applying  emollient  poultices;  and  as  foon  as  the 
matter  was  perceived  to  flu6!uate  in  the  tumour,  a  large  l'cton 
needle,  armed  with  a  cord  at  the  other  end,  was  introduced  at 
the  upper  part  of  the  (welling,  and  brought  out  at  the  under  or 
lowermoft  part  of  it ;  the  matter  was  difeharged  at  the  lower 
orifice  in  a  very  (hort  time,  the  tumour  was  by  that  means  foon 
difeufi'ed,  and,  in  a  few  weeks,  it  was  entirely  healed  up,  with¬ 
out  any  (car  or  blemifh  remaining,  farther  than  a  little  balunefs 
about  the  lower  orifice,  occafioned  by  the  fiiarprefs  of  the  mat¬ 
ter,  which  likewil'e  foon  difappeared,  and  not  the  leaft  trace  of 
the  dilbrder  remained. 

“  The  other  cafe  happened  about  fevcti  years  ago  :  A  coach- 
horfe  (belonging  to  a  nobleman  in  the  neighbourhood)  bad  a 
large  tumour  a  little  behind  the  ears,  on  the  neck,  which  I  have 
formerly  obferved  is  called  the  poll-evil ;  the  tumour  extended 
to  both  (ides  of  the  neck,  and  was  divided  in  the  middle  by  the 
mane  ;  the  tumour  had  been  opened  on  one  fide,  in  very  fuper- 
ficial  manner,  by  a  farrier  in  the  country,  before  the  matter  in  it 
was  liifiicicntly  digefted  ;  after  applying  a  few  emollient  poul¬ 
tices,  in  order  to  ripen  it,  a  firong  feton  needle  was  introduced 
at  the  upper  part  of  it,  almofi  clofc  to  the  mane,  and  after 
palling  it  through  the  bottom  of  the  tumour,  which  was  very 
deep,  the  needle  was  brought  out  through  the  found  mufcular 
parts  below  the  tumour,  in  order  to  procure  a  Hoping  or  de¬ 
pending  orifice  for  the  matter  to  run  freely  off.  The  fame 
operation  was  likewil’e  performed  on  theoppofite  fide,  beginning 
rear  the  mane,  and  fmiihed  in  the  fame  manner.  In  a  few 
weeks  the  cure  was  completed.  The  horfe  ran  for  fevcral  years 
in  the  fame  nobleman’s  carriage,  without  the  fmallell  vefiige  of 
his  former  dilorder. 

“  From  this  method  of  treating  thele  tumours,  together  with 
the  life  of  alterative  medicines,  &c.  which  in  cafes  of  this  nature 
ought  never  to  be  omitted,  they  were  entirely  difeufied,  and  the 
perforations  made  by  the  neddie  foon  healed  up,  without  the 
leaft  deformity  of  the  parts,  I  have  therefore  given  the  hiliory 
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of  thefis  cafes,  to  (how  with  what  facility  and  expedition  fuch 
tumours  may  be  carried  olf  by  the  ufe  of  (etons,  in  preference 
to  the  common  methods  ufed,  and  even  recommended  by  dif¬ 
ferent  authors;  fuch  as,  after  opening  thefe  tumours  by  deep 
incifions,  and  pouring  into  them  the  moft  corrofive  mixtures, 
made  fealding  hot,  together  with  a  long  tedious  courfe  of  hot 
irritating  applications,  by  which  the  poor  animals  are  kept  in 
the  ntmoft  torture  for  a  confiderable  time,  and  in  the  end  are  fo 
disfigured  by  the  lofs  of  l’ubfiance,  occafioned  by  the  cutting 
away  fo  mudh  of  the  flefli  from  the  parts,  that  fuch  horfes 
are  generally  rendered  unfit  for  any  thing  but  the  nteaneft 
drudgery. 

“  Deep-featcd  abfeeftes  are  cured  in  the  fame  manner  by  the 
ufe  of  fetons  ;  after  tracing  the  finufes  or  cavities  of  the  abfeefs 
with  along  (lender  blunt  lead  probe  (whiehyields  eafily  without 
forcing  its  way  through  the  cellular  membrane,  or  talcing  a  di¬ 
rection  between  the  interftices  of  the  mufcles),  the  needle,  armed 
with  a  cord,  fitould  follow  the  direction  of  the Jtnetvs  or  pipes, 
as  they  are  commonly  called,  to  the  moft  depending  part ;  and 
in  cafe  there  (houkl  be  two  or  more  finufes,  which  fometimes 
happens,  each  of  them  ftiould  be  treated  in  the  lame  manner, 
in  order  to  obtain  a  depending  orifice  for  a  free  difeharge  of  the 
matter,  and  which  being  once  procured,  leldom  fails  of  com¬ 
pleting  a  cure.” 

Sect.  XXV.  Of  Wind-galls,  and  of  Flood  and  Boc- 

Spavins. 

i.  A  Wind-gall  is  a  flatulent  fwelling,  which  yields  to 
the  prelfure  of  the  finger,  and  recovers  its  lhape  on  the  removal 
thereof ;  the  tumour  is  vifible  to  the  eye,  and  often  feated  on 
both  fides  of  the  back  fmew,  above  the  fetlocks,  on  the  fore¬ 
legs,  but  moft  frequently  on  the  hind-legs  ;  though  they  are 
met  v/ith  in  various  parts  of  the  body,  wherever  membranes 
can  be  fo  feparated,  that  a  quantity  of  fluid  may  be  included 
within  their  duplicaturcs. 

When  they  appear  near  the  joints  and  tendons,  they  are  ge¬ 
nerally  cauled  by  (trail's  or  bruifes  on  the  finews,  or  the  (heath 
that  covers  them  ;  which,  by  being  overflxetched,  have  lorn e  of 
their  fibres  ruptured  ;  whence  probably  may  ooze  out  that  fluid 
which  is  commonly  found  in  them  :  though,  where  thele 
fwcllings  (how  themklves  in  the  interftices  of  large  mufcles, 
which  appear  blown  up  like  bladders,  air  alone  is  the  chief 
fluid ;  and  thefe  may  fafeiy  be  opened,  and  treated  as  a  com¬ 
mon  wound. 

On  the  rirft  appearance  of  wind-galls,  their  cure  fitould  be 
attempted  by  reftringents  and  bandage  ;  for  which  purpofe,  let 
the  fwelling  be  bathed  twice  a-day  with  vinegar,  or  verjuice 
alone  ;  or  let  the  part  be  fomented  with  a  decotfion  of  oak- 
bark,  pomegranate,  and  alum,  boiled  in  verjuice,  binding  ovey 
it,  with  a  roller,  a  woollen  cloth  foaked  in  the  fame.  Some, 
for  this  purpofe,  ufe  red-wine  ices  ;  others  curriers’  (havings, 
wetted  with  the  lame,  or  vinegar,  bracing  the  part  up  with  a 
firm  bandage. 

If  this  method,  after  a  proper  trial,  fitould  not  be  found  to 
fucceed,  authors  haveadvifed  the  fwelling  to  be  pierced  with  an 
awl,  or  opened  with  a  knife  ;  but  mild  blifterjng  has  in  general 
the  preference  given  to  thefe  methods  ;  the  included  fluids  being 
thereby  abforbed,  and  the  tumour  gradually  di min ilhed. 

2.  A  blood- fpavin  is  a  fwelling  and  dilatation  of  the  vein  that 
runs  along  the  infide  of  the  hock,  forming  a  little  loft  (welling 
in  the  hollow  part,  and  is  often  attended  with  a  wcaknefs  and 
lair. end's  of  the  hock . 

The  cure  fitould  he  firft  attempted  with  the  reftringents  and 
bandage  above  recommended,  which  will  contribute  greatly  to 
lttcngthen  all  weaknefies  of  the  joints,  and  frequently  will  re¬ 
move  this  dilbrder  if  early  applied  ;  but  if  by  thefe  means  the 
vein  is  not  reduced  to  its  ufual  dimenfions,  the  thin  (hould  be 
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opened,  anti  the  vein  tied  with  a  crooked  needle  and  wax  thread 
palled  underneath  it,  both  above  and  below  the  fwelling,  and 
the  turgid  part  buffered  to  digeft  away  with  the  ligatures  :  for 
this  purpofe,  the  wound  may  be  daily  dreffed  with  turpentine, 
honey,  and  fuet,  incorporated  together. 

3.  A  bog-fpa-vin  is  an  encyfted  tumour  on  the  infide  of  the 
hough  ;  or,  according  to  Bracken,  a  colleftion  of  brownifh  ge¬ 
latinous  matter,  contained  in  a  bag  cr  cyft,  which  he  takes  to 
be  the  lubricating  matter  of  the  joint  altered,  the  common 
membrane  that  inclofes  it  forming  the  cyft.  This  cafe  he  has 
taken  the  pains  to  illuitrate  in  a  young  colt  of  his  own,  where 
lie  fays,  when  the  fpavin  was  preffed  hard  on  the  infide  the 
hough,  there  was  a  fmall  tumour  on  the  outfule,  which  con¬ 
vinced  him  the  fluid  was  within  fide  the  joint  :  he  accordingly 
cut  into  it ;  difcharg'ed  a  large  quantity  of  this  gelatinous  mat¬ 
ter  ;  dreffed  the  fore  with  doffils  dipped  in  oil  of  turpentine; 
putting  into  it,  once  in  three  or  four  days,  a  powder  made  of  cal¬ 
cined  vitriol,  aium,  and  bole  :  by  this  method  of  dreffing,  the 
bag  floughed  off,  and  came  away,  and  the  cure  was  fuccefsfully 
completed  without  any  vilible  fear. 

This  diffirder,  according  to  the  above  defeription,  will  fcarcely 
fubmit  to  any  other  method,  except  firing,  when  the  cyft  ought 
to  be  penetrated  to  make  it  effectual  ;  but  in  all  obllinate  cafes 
that  have  refilled  the  above  methods,  both  the  cure  of  this  and 
of  the  fwellings  called  wind -galls,  fliould  be  attempted  in  this 
manner.  If,  through  the  pain  attending  the  operation  or 
dreffings,  the  joint  fhould  fwell  and  inflame,  foment  it  twice  a 
day,  and  apply  a  poultice  over  the  dreffings  till  it  is  reduced. 

*  Sect.  XXVI.  Of  Mallenders  and  Sallenders. 

Mallendeks  are  cracks  in  the  bend  of  the  horfe’s  knee, 
that  difeharge  a  lharp  irritating  matter  :  they  are  often  the  oc- 
cafion  of  lamenefs,  fliffnefs,  and  the  horfe’s  tumbling.  Sallen- 
ders  3re  the  fame  diflemper,  fituated  on  the  bending  of  the 
hough,  and  occafion  a  lamenefs  behind. 

They  are  both  cured  by  waffiing  the  parts  with  a  lather  of 
foap  warmed,  or  old  chamber-lye;  and  then  applying  over 
:the  cracks  a  ftrong  mercurial  ointment  fpread  on  tow,  with 
which  they  fhould  be  dreffed  night  and  morning,  till  all  the 
fcabs  fall  off.  If  this  fhould  not  fucceed,  anoint  them  night  and 
morning  with  a  little  of  the  following,  and  apply  the  above 
fcintment  over  it. 

Take  hog’s  lard,  two  ounces  ;  fublimate,  two  drams. 

Or,  Take  hog’s  lard,  two  ounces;  oil  of  vitriol,  one  dram. 

The  next,  from  Gibfon,  may  be  depended  on  : 

/JEthiops  mineral,  half  an  ounce;  white  vitriol,  one  dram  ; 
foft  green  foap,  fix  ounces. 

Anoint  with  this  often  ;  but  firft  clip  away  the  hair,  and 
dear  the  fcabs.  On  their  drying  up,  it  may  be  proper  to  give  a 
gentle  purge  or  two;  or  the  nitre-bills  may  be  taken  advan- 
'tageoufly  for  a  fortnight  or  three  weeks. 

Sect.  XXVII.  Of  Lamp  as,  Barbs,  and  Wolves- 

Teeth. 

I.  The  Inmpas  is  an  excrefcenee  in  the  roof  of  the  horfe’s 
mouth,  which  is  fometimes  fij  luxuriant,  that  it  grows  above  the 
teeth,  and  hinders  his  feeding.  The  cure  is  in  lightly  cauterifing 
the  flefh  with  a  hot  iron,  taking  care  that  it  does  not  penetrate 
too  deep  fo  as  to  fcale  off  the  thin  bone  that  lies  under  the  up¬ 
per  bars;  the  part  may  be  anointed  with  burnt  alum  and  honey, 
which  is  proper  for  molt  fores  in  the  mouth. 

'  This  operation  is  by  fome  thought  to  be  entirely  unnecefiary ; 
it' being  a  general  obfervation  with  them,  that  all  young  horles 
have  their  mouths  more  or  lefs  full  of  what  are  called  lampas  ; 
and 'that  fometimes  they  rife  higher  than  the  fore  teeth  ;  but 
they  further  obferve,  in  proportion  as  a  horfe  grows  older,  the 
roof  flattens  of  itfelf,  and  the  teeth  then  appear  to  rife.  We 


are  obliged  to  the  ingenious  M.  La  Foffe  for  this  remark,  and 
hope  it  will  be  the  means  of  abolifhing  this  cruel  and  unne- 
ceffary  operation . 

2.  Barbs  are  fmall  excrefcences  under  the  tongue,  which  may 
he  difeovered  by  drawing  it  afide,  and  are  cured  by  cutting  clofe 
off,  and  wafliing  with  brandy  or  fait  and  water. 

3.  A  horfe  is  laid  to  have  vaolves-tectb,  when  the  teeth  grow 
in  fuch  a  manner,  that  their  points  prick  or  wound  either  the 
tongue  or  gums  in  eating.  Old  horles  are  moft  liable  to  this 
infirmity,  and  thole  horfes  whofe  upper  overfhoot  the  under  teeth 
in  a  great  degree. 

To  remedy  this  evil,  you  may  either  chop  off  the  fuper- 
fiuous  parts  of  the  teeth  with  a  chiflel  and  mallet,  or  file  them 
down,  which  is  the  better  way,  till  you  have  fufficiently  fliortened 
them. 

Sect.  XXVIII.  Of  the  Grease. 

The  greaf  is  a  difeafe,  of  the  nature  and  caufe  of  which  au¬ 
thors  have  given  a  very  imperfett  account.  They  have  ufually 
confidered  it  as  arifing  from  two  different  caufes  :  ill,  a  fault  or 
relaxation  in  the  veffels;  or  adly,  a  bad  difpofition  in  the  blood 
and  juices.  They  obferve,  that  the  blood  is  brought  to  the  ex¬ 
treme  parts  by  the  arteries,  and  returned  by  the- veins;  in  which 
latter,  the  blood  is  to  rife  in  perpendicular  columns,  to  return 
the  circulating  fluids  from  the  extremities  :  hence  fwellings  in 
the  legs  of  horfes  may  eafily  be  accounted  for,  from  an  inadequate 
motion  of  the  venous  blood  in  the  finer  veffels,  where 
the  circulation  is  moft  languid  ;  and  efpecially  when  there  is 
want  of  due  exereife,  and  a  proper  mufcular  compieffion  on 
the  veflels :  in  fhort,  they  reprefent,  that  the  blood  in  fuch 
cafes  cannot  fo  readily  afeend  as  defeend,  or  a  greater  quan¬ 
tity  is  brought  by  the  arteries  than  can  be  returned  by  the 
veins. 

Tbegreafe  then,  confidered  in  this  light,  muff  be  treated  as  a 
local  complaint,  where  the  parts  affeited  are  alone  concerned, 
and  the  conliitution  abfually  takes  no  part  ;  or  as  a  diforder 
where  they  are  both  complicated  :  but  when  it  is  an  attendant 
on  fome  other  diltcmper,  as  the  farcy,  jaundice,  dropfy,  &c. 
fuch  difeafes  mull:  fir  It  be  cured  before  the  greafe  can  be  re¬ 
moved.  In  the  former  cafe,  moderate  exereife,  proper  dref¬ 
fing,  cleanlinefs,  and  external  application,  will  anfwer  the  pur¬ 
pofe  :  in  the  latter,  internal  medicines  mult  be  called  in  to  our 
affiftance. 

When  a  horfe’s  heels  are  firft  obferved  to  fwell  in  the  ftahle, 
and  fubfide  or  go  down  on  exereife,  let  care  be  taken  to  wafh 
them  very  clean  every  time  he  comes  in,  with  foap-fuds,  cham¬ 
ber-lye,  or  vinegar  and  water;  which,  with  proper  rubbing, 
will  frequently  prevent  or  remove  this  complaint  :  or  let  them 
be  well  bathed  twice  a-day  with  old  verjuice,  or  the  following 
mixture,  which  will  brace  up  the  relaxed  veffels ;  and  if  rags 
dipped  in  the  fame  are  rolled  on,  with  a  proper  bandage,  for  a 
few  days,  it  is  moft  likely  the  fwellings  will  foon  be  removed 
by  this  method  only,  as  the  bandage  will  fupport  the  veflels 
till  they  have  recovered  their  tone.  To  anfwer  this  end  alfo, 
a  laced  flocking  made  of  ftrong  canvas  or  coarle  cloth,  neatly 
fitted  to  the  part,  would  be  found  extremely  lerviceable,  and 
might  eafily  be  contrived. 

Take  rectified  lpirit  of  wine,  four  ounces  ;  diffolve  in  it  half 
an  ounce  of  camphor  :  to  which  add  wine-vinegar,  or  old 
verjuice,  fix  ounces ;  white  vitriol,  diflblved  in  a  gill  of 
water,  one  ounce  ;  mix  together,  and  lhake  the  phial  when 
ufed. 

But  if  cracks  or  lcratches  are  obferved,  which  ooze  and  run, 
let  the  hair  be  clipped  away,  as  well  to  prevent  a  lodgement 
which  may  become  offenfive,  as  to  give  room  for  wafhing  out 
dirt  or  gravel,  which,  if  fullered  to  remain  th«_re,  would  greatly 
aggravate  the  diforder. 
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When  this  is  the  cafe,  or  the  heels  are  full  of  hard  fcabs,  it 
is  necellary  to  begin  the  cure  with  poultices,  made  either  of 
boiled  turnips,  with  a  handful  of  linleed  powdered ;  or  oat¬ 
meal  and  rye-flour,  with  a  little  common  turpentine,  boiled  up 
with  ftrong-beer  grounds  or  red-wine  lees.  The  digeftive  oint¬ 
ment  being  applied  to  the  fores  for  two  or  three  days,  with  either 
of  thefe  poultices  over  it,  will  by  foftening  them  promote  a 
difcharge,  unload  the  veflels,  and  take  down  the  fwelling  5  when 
they  may  be  drefled  with  the  following  : 

Take  white  vitriol  and  burnt  alum,  of  each  two  ounces  ; 
aEgyptiacum,  ono  ounce ;  lime-water,  a  quart  or  three 
pints  :  wafh  the  fores  with  a  fponge,  dipped  in  this,  three 
times  a-day  ;  and  apply  the  common  white  ointment  fpread 
on  tow,  to  an  ounce  of  which  may  be  added  two  drams 
of  fugar  of  lead. 

This  method  is  generally  very  fuccefsful,  when  the  diftemper 
is  only  local,  and  requires  no  internal  medicines  ;  but  if  the 
horfe  be  full  and  grofs,  his  legs  greatly  gorged,  fo  that  the  hair 
flares  up,  and  is  what  fome  term  pen-feathered,  and  has  a  large 
ftinking  difcharge  from  deep  foul  lores,  you  may  expeft  to  meet 
with  great  trouble,  as  thefe  dilorders  are  very  obflinate  to  re¬ 
move,  being  often  occafioned  by  a  poor  dropfical  ftate  of  blood, 
or  a  general  bad  habit  of  body. 

The  cure  in  this  cafe,  if  the  horfe  is  full  and  flelhy,  nuift  be 
begun  by  bleeding,  rowels,  and  a  few  purges  ;  after  which  diu¬ 
retic  medicines  are  frequently  given  with  l'uccel's.  Thus, 

Take  four  ounces  of  yellow  rofin  ;  one  of  nitre ;  grind  them 
together  with  an  oiled  peftle  ;  add  a  dram  of  oil  of 
amber  ;  and  give  a  quart  of  forge-water  every  morning, 
fading  two  hours  before  and  after  taking,  and  ride  mode¬ 
rately. 

As  this  drink  is  found  very  difagreeable  to  fome  horfes,  we 
would  recommend  the  nitre  balls  in  its  Head,  given  to  the  quan¬ 
tity  of  two  ounces  a-day  for  a  month  or  fix  weeks,  mixed  up 
with  honey  or  in  his  feeds.  Take  the  following  all'o  for  that 
purpofe,  or  the  diuretic  balls  directed  under  Diforders  of  tbe 
Eyes. 

Yellow  rofin,  four  ounces  ;  fait  of  tartar,  and  fal  prunel, 
of  each  two  ounces  ;  Venice  foap,  half  a  pound  ;  oil  of  ju¬ 
niper,  half  an  ounce;  make  into  balls  of  two  ounces  each, 
and  give  one  every  morning. 

The  legs  in  this  cafe  fhould  be  bathed  or  fomented  twice  a- 
day  with  the  difeutient  fomentation  already  prelcribed,  in  which 
a  handful  or  two  of  wood  allies  has  been  boiled  :  apply  then  the 
above  poultices,  or  the  following,  till  the  fwelling  has  fubfided, 
when  the  fores  may  be  drefled  with  the  green  ointment  till  they 
are  properly  digefred,  and  then  dried  up  with  the  water  and 
ointment  above  recommended. 

Take  honey,  one  pound  ;  turpentine,  fix  ounces;  incorporate 
with  a  Ipocn  ;  and  add  of  the  meal  of  fenugreek  and  lin- 
feed,  each  four  ounces  ;  boil  in  three  quarts  of  red-wine 
lee  s,  to  the  confidence  of  a  poultice  ;  to  which  add,  when 
taken  from  the  fire,  two  ounces  of  camphor  in  powder  ; 
fpread  it  on  thick  cloths,  and  apply  warm  to  the  legs,  fe- 
curing  it  on  with  a  roller. 

If  the  lores  are  very  foul,  drefs  them  with  two  parts  of  the 
wound-ointment,  and  one  of  ./Egyptiacum  ;  and  apply  the  fol¬ 
lowing,  lpread  on  thick  cloths,  and  rolled  on. 

Take  of  black  foap,  one  pound  ;  honey,  half  a  pound  ;  burnt 
alum,  four  ounces  ;  verdigreafe  powdered,  two  ounces  ; 
wheat-flour,  a  fuflicient  quantity. 

If  the  diuretic  balls  fhould  not  fucceed,  they  muft  be  changed 
for  the  antimonial  and  mercurial  alteratives,  already  mentioned 3 
but  turning  a  horfe  out  in  a  field,  where  he  has  a  hovel  or  fhed 
to  run  to  at  plcafure,  would  greatly  contribute  to  quicken  the 
cure,  and  indeed  would  in  general  effect  it  alone:  but  if  ths 
cannot  be  complied  with,  let  him  be  turned  out  in  the  day¬ 


time,  But  if  the  horfe  is  not  turned  out,  a  large  and  con¬ 
venient  flail  is  abfolutely  necellary,  with  good  d reding  and 
care. 

The  laft  thing  we  fhall  recommend,  is  a  method  to  oblige  a 
horfe  to  lie  down  in  the  liable.  This  undoubtedly  is  of  tlx:  ut- 
moft  confequence,  as  it  will  not  a  little  contribute  to  the  re¬ 
moval  and  cure  of  this  diforder ;  for  by  only  changing  the  po- 
fition  of  his  legs,  a  freer  circulation  would  be  obtained,  and 
the  fwelling  taken  down  ;  whereas  in  general  it  is  greatly  ag¬ 
gravated  by  the  obftinacy  of  the  horfe,  who  refufe3  to  lie  down 
at  all  (probably  from  the  pain  it  gives  him  to  bend  his  legs  for 
that  purpofe),  by  which  means  the  ftiffnefs  and  fwelling  in- 
creafe,  till  the  over-gorged  and  diftended  veflels  are  obliged  to 
give  way,  and,  by  buriling,  difcharge  the  fluids  which  fhould 
circulate  through  them. 

To  thefe  remarks  we  fhall  only  add  that  the  theory  of  the 
difeafe  as  delivered  by  authors  is  greatly  to  be  1’ufpeCted  ;  but  at 
lead  if  we  admit  it  to  bear  any  refemblance  to  oedema  or  dropfy, 
as  fuggefted  above,  it  behoves  the  practitioner  to  be  fomewhat 
cautious  left  he  bleed,  rowel,  and  carry'  the  evacuating  fyftem 
too  far.  It  has  been  thought  by  an  ingenious  gentleman  who 
has  taken  confiderable  pains  in  the  inveftigation,  that  the  farcy, 
the  greafe,  and  the  glanders  are  very  nearly  allied  to  each  other. 
How  far  this  idea  is  well  founded,  time  and  farther  experiments 
muft  decide. 

The  name  of  this  difeafe  is  probably  derived  from  the  nature 
of  the  difcharge  which  is  thrown  out  from  the  fkin  of  the  part 
atfeCted,  and  which  is  of  a  greafy  or  unCtuous  nature. 

The  part  in  which  the  greafe  always  begins  is  the  fetlock  of 
one  of  the  hind  legs.  It  Icarcely  ever  is  leen  in  the  fore  leg  ; 
and  the  reafon  why  it  affeCls  the  hind  leg  exclufively,  is  probably 
its  greater  diftance  from  the  centre  of  the  circulation,  the  vef- 
fels  adding  more  and  more  weakly  in  proportion  to  their  greater 
diftance  from  the  heart.  From  this  circumltance,  it  fhould 
feem  to  be  a  difeafe  primarily  arifing  from  local  debility,  and  from 
an  inert  ftate  of  the  circulating  velfels. 

There  is  fomething  peculiar  in  the  feeretions  thrown  out  from 
the  flan  of  the  fetlock,  which  yields  in  health  a  kind  of  perfpi- 
rable  matter  different  from  that  produced  from  the  fkin  of  other 
parts.  In  this,  perhaps,  there  exifts  the  fame  difference  that 
may  be  obferved  between  the  moifture  of  the  arm-pit  and  that 
of  other  parts  of  the  fkin  in  the  human  fubjeCl.  The  fkin  of 
the  fetlock  is  found  in  fome  inftances  to  yield  matter  from  its 
pores  inftead  of  the  common  fweat,  arid  that  without  having 
undergone  excoriation,  ulceration,  or  any  derangement  of  tex¬ 
ture  whatever. 

When  a  horfe  becomes  affected  with  the  greafe,  feveral  tranf- 
verfe  chaps  or  fiflures  take  place  at  different  diftances  above  the 
heels.  When  thefe  cxill  they  are  greatly  aggravated  by  the 
motions  of  the  horfe,  which  are  continually  varying;  lb  that  if 
there  exilted  in  thefe  fiflures  a  difpofition  to  unite,  it  would  ftiil 
be  counteracted  by  the  parts  being  repeatedly  put  on  the 
ftretch,  and  the  union,  if  any  had  taken  place,  would  be  forcibly 
torn  afundcr. 

Sect.  XXIX.  0/" Scratches,  Crown  Scaes,  Rat-tails, 
and  Capellets. 

1.  Scratches  in  the  heels  have  fo  much  affinity  with  thd 
greafe,  and  are  lb  often  concomitants  of  that  diftemper,  that 
the  method  of  treating  them  may  be  feleCted  chiefly  from  the 
preceding  feClion  ;  which  at  full  fhould  be  by  the  linleed  and 
turnip  poultice,  with  a  little  common  turpentine,  to  foften 
them  and  relax  the  veflels  ;  the  green  ointment  may  then  be 
applied  for  a  few  days  to  promote  a  difcharge,  when  they  may 
be  dried  up  with  the  ointments  and  wafhes  recommended  in  the 
above  fe&ion.  It  is  belt  afierwards  to  keep  the  heels  lunple, 
and  foftened  with  currier’s  dubbing,  which  is  made  of  oil  and 
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tallow.  This  will  keep  the  hide  from  cracking,  and  be  as  good 
a  prefervative  as  it  is  to  leather  ;  and,  by  ufing  it  often  before 
exercife,  will  prevent  the  fcratches,  if  care  is  taken  to  wath  the 
heels  with  warm  water  when  the  horle  comes  in :  when  they 
prove  obftinate,  and  the  fores  are  deep,  ufe  the  following  ;  but 
if  any  cavities  or  hollow  places  are  formed,  they  fhould  firft:  be 
laid  open  ;  for  no  foundation  can  be  laid  for  healing  till  you  can 
drels  to  the  bottom. 

Take  Venice  turpentine,  four  ounces  ;  quickfilver,  one 
ounce  ;  incorporate  well  together,  bv  rubbing  fonie  time; 
and  then  add  honey  and  fheeps'  fuet,  of  each  two  oung.es. 

Anoint  with  this  once  or  twice  a-day;  and  if  thehorfe  is  full 
or  fiethy,  you  mult  bleed  and  purge ;  and  alteratives  fhould  alfo 
pe  given. 

2.  The  crown  fcab  is  an  acrimonious  difcharge  that  breaks 
out  round  the  coronet,  and  is  attended  with  afcurtinefs.  Sharp 
waters  prepared  with  vitriol  are  well  adapted  to  t!Te  cure.  A 
dofe  or  two  of  phytic  may  be  very  proper,  with  the  diuretic 
medicines  preferibed  already,  and  the  alteratives  above  re¬ 
commended,  in  obtiinate  cafes.  See  the  Section  on  Alte¬ 
ratives. 

j.  Rat-tails  are  excrefcences  which  creep  from  the  pattern  to 
the  middle  of  the  thanks,  and  are  to  called  trom  the  refeinblance 
they  bear  to  the  tail  of  a  rat.  Some  are  moilt,  others  dry  ; 
the  former  may  be  treated  with  the  drying  ointment  and  wafhes, 
already  pointed  out,  the  latter  with  ltrong  mercurial  ointment. 
'If  the  hardnefs  does  not  l'ubmit  to  the  lalt  medicine,  it  thoukl 
be  pared  oft"  with  a  knife,  and  dretfed  with  turpentine,  tar,  and 
honey,  to  which  verdigreafe  or  white  vitriol  may  occaftonally  be 
added. 

4.  There  are  particular  fwellings  which  horfes  are  fubjeft  to, 
cf  a  vvenny  nature,  which  grow  on  the  heel  of  the  hock,  and  on 
the  point  of  the  elbow,  and  are  called  by  the  French  and  Ita¬ 
lians  capellets :  they  arife  often  from  bruiles  and  other  acci¬ 
dents;  and,  when  this  is  the  cafe,  fhould  be  treated  with  vinegar 
and  other  fedative  remedies.  But  when  they  grow  gradually  on 
..both  heels  or  elbows,  they  are  fometimes  more  troublelbme. 
When  matter  is  formed,  the  {kin  fhould  be  opened  with  a  lancet, 
in  feme  depending  part  towards  one  fide,  to  avoid  a  fear ;  the 
draftings  may  be  turpentine,  honey,  and  tin  flu  re  of  myrrh. 
The  relaxed  fkin  may  be  bathed  with  equal  parts  of  fpirit  of 
wine  and  vinegar,  to  which  an  eighth  part  of  oil  of  vitriol  may 
be  added.  The  contents  of  thefe  tumours  are  various  ;  fome- 
, times  watery  ;  at  others  fuety,  or  like  thick  palie  ;  which,  if 
..care  be  not  taken  to  digelt  out  properly  with  the  cyft,  will  fre¬ 
quently  collect  again.  Was  it  not  for  the  disfigurement,  the 
fhorteft  method  would  be  to  extirpate  them  with  a  knife  ;  which 
if  well  executed,  and  the  (kin  properly  preferved,  would  leave 
very  little  deformity. 

Sect.  XXX.  Of  Ruptures,  Anticor,  Diseases  of  tie 
Mouth,  and  Colt-Evil  or  Gonokrhcea. 

1.  Ix  regard  to  ruptures,  though  they  are  generally  divided 
into  particular  dalles,  we  fhall  only  obferve,  that  by  violent 
efforts  of  the  horle,  or  other  accidents,  the  inteftine  or  omentum, 
or  a  portion  of  each,  may  be  forced  between  the  mufcles  of  the 
belly  at  the  navel,  or  through  the  rings  of  the  mufcles  into  the 
ferotum.  Thefe  fwellings  are  generally  about  the  five  of  a 
man’s  fill,  fometimes  much  larger,  delcending  to  the  very 
bock  ;  they  are  frequently  loft,  and  yield  to  the  prelTure  of  the 
hand,  when  they  will  return  into  the  cavity  of  the  belly  with  a 
rumbling  noife:  and,  in  moll,  the  aperture  may  be  felt  through 
which  they  palled. 

On  their  firft  appearance,  endeavours  Ihould  be  made  to  re¬ 
turn  them  by  the  hand  ;  but  if  the  fwelling  fhould  be  hard  and 
painful,  in  order  to  relieve  the  ftriclure,  and  relax  the  parts 
through  which  the  gut  or  caul  has  palled,  let  a  large  quantity 


of  blood  be  immediately  taken  away,  and  the  part  fomented 
twice  or  thrice  a-day,  applying  over  it  a  poultice  made  of  oat¬ 
meal  and  vinegar,  which  fhould  be  continued  till  the  inflam¬ 
mation  fubfides,  and  the  gut  can  be  returned.  In  the  mean 
time,  it  would  be  proper  to  throw  up  emollient  oily  cly Iters 
twice  a-day,  and  to  let  the  horfe's  chief  diet  be  boiled  barley, 
fealded  malt,  or  bran. 

Should  the  fwelling  afterwards  return,  the  reftringent  appli¬ 
cations,  ufually  recommended  on  thefe  occafions,  will  avail  nor¬ 
thing  without  a  fufpenfory  bandage  ;  fo  that  an  ingenious  me¬ 
chanic  in  that  art  is  chiefly  to  be  relied  on  for  any  future  af- 
liltance.  It  has  neverthelel's  been  obferved,  that  with  moderate 
feeding,  and  gentle  exercife,  fome  horfes  have  continued  to  be 
very'  ufeful  under  this  complaint. 

2.  The  anticor  is  a  diforder  not  very  common  among  our 
harfies,  or  thofe  in  northern  climates  ;  but  is  particularly  taken 
notice  of  by  the  French,  Spanifti,  and  Italian  writers  ;  who 
defcribe  it  a  malignant  fwelling  in  the  bread:,  which  extends 
fometimes  to  the  very  {heath  under  the  belly ;  it  is  attended  with 
a  fever,  great  depreliion  and  weaknefs,  and  a  total  lofs  of  ap¬ 
petite. 

The  cure  lliould  be  firft  attempted  by  large  and  repeated 
bleedings,  to  abate  the  inflammation  ;  emollient  clyfters  fhould 
be  injetted  twice  or  thrice  a-day,  with  an  ounce  of  fal  prunella 
in  each,  arid  the  cooling  drink  in  the  feftion  on  Fevers  fhould 
be  given  inwardly  ;  the  fwelling  ihould  be  bathed  with  th_e 
marfhmallow  ointment  ;  and  a  ripening  poultice,  with  onions 
boiled  in  it,  ihould  be  applied  over  it.  If  by  this  method,  con¬ 
tinued  four  or  five  days,  the  inflammation  in  the  throat  and 
gullet  is  removed,  our  attention  Ihould  more  particularly  turn 
to  encourage  tire  fwelling  at  the  bread:,  and  bring  it,  if  polfible, 
to  matter  ;  to  which  end,  continue  the  poultice,  and  give  two 
ounces  of  Venice  treacle  diflolved  in  a  pint  of  beer  every  night 
when  the  fwelling  is  grown  loft,  it  mull  be  opened  with  the 
knife,  and  drafted  with  turpentine  digeflive,  the  danger  now 
being  over. 

But  lliould  it  be  found  impracticable  to  bring  the  fwelling  to 
matter,  and  it  inereafes  upwards,  lb  as  to  endanger  fuffocation  ; 
authors  have  advifed  to  pierce  the  tumour  with  a  hot  pointed 
cautery  in  five  or  fix  places  ;  to  drels  with  the  above  digeflive  ; 
and,  in  order  to  ftimulate  and  promote  a  greater  difcharge,  to 
add  to  it  a  finall  quantity  of  Spanith  flies  and  euphorbium  in 
powder  ;  fomenting  at  the  lame  time,  and  bathing  the  circum¬ 
jacent.  parts  with  ointment  of  marlhmallows.  M.  Gueriniere, 
as  well  as  Soleylel,  have  advifed  opening  the  fkin,  when  the  tu¬ 
mour  cannot  be  brought  to  matter,  in  order  to  introduce  a  piece 
of  black  hellebore-root  lleeped  in  vinegar,  and  to  confine  it  there 
for  24  hours  :  this  alfo  is  intended  as  a  ltimulant ;  and  is  faid 
to  anfwer  the  intention,  by  occalioning  fometimes  a  fwelling  as 
big  as  a  man’s  head. 

3.  Befides  the  diforders  of  the  mouth,  which  we  have  already 
animadverted  on,  there  are  frequently  obferved  on  the  infide  of 
the  lips  and  palate,  little  fwellings  or  bladders  called  gi^gs. 
Slitting  them  open  with  a  knife  or  lancet,  and  walking  them 
afterwards  with  lalt  and  vinegar,  Is  in  general  their  cure  ;  but 
when  they  degenerate  into  what  are  called  cankers,  which  are 
known  by  little  white  fpecks,  that  tpread  and  occafion  irregular 
ulcers,  the  belt  method  then  is  to  touch  them  daily  with  a  finall 
flat  cautery,  moderately  heated  till  the  ipreading  is  flopped, 
and  to  rub  the  lores  three  or  four  times  a-day  with  jEgyptiacum, 
and  tinfture  of  myrrh  fharpened  with  oil  o.f  vitriol ;  when  by 
this  drafting  the  Houghs  are  leparated,  they  may  be  waflied  fre¬ 
quently  with  a  fponge  dipped  in  copperas,  or  fublimate  water, 
if  they  continue  to  fpread  ;  or  a  tincture  made  by  diilolving 
half  an  ounce  of  burnt  alum,  and  two  ounces  of  honey,  in  a  pint 
of  tincture  of  rofes.  Either  of  thefe  will  dry  them  up,  and  are 
very  ufeful  in  moft  dilbrders  of  the  mouth. 
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A  relaxation  and  fwelling  of  the  palate  fometimes  happens 
to  horfes  on  catching  cold.  To  remedy  this  diforder,  apply 
with  a  leather  every  day  a  little  of  the  following  liniment : 

Take  of  camphor,  two  drams;  olive  oil,  one  ounce.  Rub 
down  the  camphor  to  powder,  with  a  few  drops  of  fpirits 
of  wine,  and  then  add  the  oil. 

4.  The  colt-evil  is  fuppofed  to  arife  from  ftoned  colts  at¬ 
tempting  to  copulate  with  mkres  before  they  are  able  :  whence 
frequently  enfues  an  excoriation  or  fretting  on  the  glands  and 
a  fwelling  on  the  (heath.  This  laft  diforder  frequently  proceeds 
too  from  dirt  or  filth  lodging  there,  and  is  often  removed  by 
wafhing  the  part  clean  with  butter  and  beer:  but  when  the 
yard  itfelf  is  (welled,  foment  it  twice  a-day  with  a  decoftion  of 
niarlhmallows.  Drefs  the  excoriation  with  Ample  ointment,  or 


wa(h  it  with  a  fponge  dipped  in  lime  water,  to  a  pint  of  which 
may  be  added  two  drams  of  fugar  of  lead.  The  penis  (hould 
be  tied  up  to  the  belly  ;  and  if  the  fwelling  (hould  increafe  with 
the  inflammation,  bleed,  give  fome  cooling  phyfic,  and  apply  a 
poultice  of  bread  and  linfeed  meal  made  with  Goulard  water. 

If  a  Ample  gonorrhoea  or  feminal  gleet  flows  from  the  yard 
(which  is  often  the  cafe  in  high-fed  young  horfes,  where  relaxa¬ 
tion  has  been  brought  on  by  frequent  emiflions),  let  the  horfe 
be  plunged  even’  day  into  a  river  or  pond  ;  give  him  two  or 
three  rhubarb  purges,  at  proper  intervals  ;  and  afterwards  fome 
balls  prepared  with  rhubarb  and  turpentine ;  two  drachms  of 
the  former  to  half  an  ounce  of  the  latter.  They  (hould  be  given 
every  night  till  the  complaint  goes  off. 


PART  IV.  OF  THE  FORMATION  AND  DISEASES  OF  THE  FOOT. 


THE  difeafes  to  which  the  foot  of  the  horfe  is  liable  are  fo 
many  and  important,  as  to  entitle  them  to  a  (hare  of  our  confi- 
deratiori,  diftintf  from  the  general  complaints  to  which  the 
animal  is  expofed,  and  which  have  juft:  now  occupied  our  at¬ 
tention.  As  thefe  are  likewife  fo  intimately  connected  with  the 
anatomical  llruiture  ofVh^  horfe’s  foot,  and  the  procefs  of  (hoe¬ 
ing,  we  have  preferred  giving  a  connected  view  of  thefe  fub- 
jeits  in  this  concluding  part  of  our  Treatife,  rather  than,  as 
might  have  been  expected,  including  the  former  of  thefe  in  our 
delcriptions  of  the  anatomy  of  the  horfe. 

Sect.  I.  Of  the  Structure  of  the  Foot. 

The  horny  external  part  of  an  horfe’s  foot  is  a  kind  of  cafe 
©r  box  adapted  to  the  Aze  and  (hape  of  the  bone  and  other  con¬ 
tained  parts.  It  coniifts  of  a  thick  and  ftrong  upright  and 
l'omewhat  oblique  part  called  the  wall  or  cnift ;  a  thinner  flat 
part  forming  the  bafe  of  the  foot,  called  the  horny  foie ;  the 
bars  or  binders,  formed  by  a  continuation  and  inflexion  of  the 
cruft  inwards,  calculated  to  keep  the  cruft  from  approaching  and 
preffing  on  the  heel ;  and  lallly,  the /reg,  apart  whole  ule  is 
to  give  the  animal  a  firm  footing,  particularly  in  going  down  a 
declivity,  &c. 

In  the  conftru&ion  of  the  foot  of  a  horfe,  nature  evidently 
intended  that  the  frog  (hould  come  in  contact  with  the  ground. 
Hence  it  is  pointed  downwards  and  forwards  like  a  plough-fhare, 
that  it  may  pierce  the  ground,  and  afford  the  animal  a  point  of 
fupport  in  progreflive  motion,  and  more  particularly  in  dc- 
lcending  a  hill,  &c.  It  has  a  degree  of  elafticity  alfo  by  which 
the  force  with  which  the  foot  fometimes  comes  in  contact  with 
the  ground,  is  prevented  from  communicating  to  the  reft  of  the 
connected  parts  any  painful  jarring  or  concuffion. 

In  plate  22,  we  have  given  different  views  of  the  horfe’s  foot. 

Fig.  1.  reprefents  the  bottom  or  bafe  of  the  foot,  a,  a,  a,  the 
horny  foie,  b.  The  frog,  z,  The  hoof  towards  its  lower  edge, 
called  the  cruft  or  wall  of  the  foot. 

Fig.  2.  fhews  the  horny  foie  a,  railed  from  the  flefliy  foie 
c,  c,  c,  round  which  is  the  enchannelled  flelh  y,  placed  in  the 
fulcus  of  the  inner  furface  of  the  hoof  x  x,  the  horny  part  of 
which  is  foft  and  white. 

Fig.  3 .  reprefents  the  under  part  of  the  fleftiy  foie  c,  raifed 
from  the  foot-bone,  or  what  Gibfon  calls  the  coffin-bone  d,  d,  d. 
g,  the  covering  or  (heath  of  the  tendo  Achillis.  z.  The  cartilage. 
y.  The  edge  of  the  flefliy  foie  confined  in  the  furrow  of  the 
channelled  horny  fubftance. 

The  cartilages  of  the  foie  are  'fometimes  offified,  and  prefs  in 
fuch  a  way,  that  if  the  vellels  did  not  anaftomofe,  the  blood  would 
be  obftrubted  in  its  courfe,  and  bad  eftedts  fucceed.  This  offi- 
ficution  of  what  ought  to  be  a  flexible  and  yielding  part,  gives 
V-ox..  III. 


the  horfe  pain  at  every  ftep,  and  to  avoid  it  he  endeavours  to 
tread  only  on  his  toe,  and  thus  walks  exceedingly  lame. 

Growth  of  the  Foot. — All  the  veflels  fupplying  the  hoof  are 
fmall  branches  of  the  artery  fupplying  the  coronary  ring.  The 
hoof  is  at  firft  foft,  but,  from  expofure  to  the  air,  the  moilture 
evaporates,  and  the  part  becomes  hard. 

The  laminated  fubftance  covering  the  infide  of  the  hoof  is 
fecreted  by  the  laminated  fubftance  covering  the  coffin-bone. 

The  hoof  grows  by  the  particles  which  compofe  it  being  ac¬ 
cumulated  at  its  fuperior  part,  and  puftiing  the  part  laft  formed 
downwards.  It  is  renewed,  or  grows  out,  about  twice  or  three 
times  a-year  ;  and  as  it  defeends  it  always  brings  the  foie  along 
with  it.  It 

Sect.  II.  Of  the  natural  Defedls  of  the  Feet. 

It  is  very  well  known,  that  different  climates  and  different 
foils  greatly  affedl  the  feet  of  horfes.  Thofe  that  are  bred  in 
hot  countries,  Handing  moftly  upon  dry  ground,  have  deep 
crufted  hollow  hoofs  with  fmall  frogs  ;  for,  being  but  little  ex¬ 
pofed  to  wet  or  moifture,  the  fibres  of  the  hoof  contract  more 
clofely.  And,  even  in  Great  Britain,  there  is  a  confiderable 
difference,  according  to  the  drynefs  or  wetnefs  of  the  foil  upon 
which  horfes  are  bred.  Horfes  that  are  bred  upon  the  moun¬ 
tainous  parts  of  England  and  Wales,  and  in  the  northern  parts 
of  Scotland,  have  generally  good  found  tough  hoofs  ;  whilft 
thofe  horfes  that  are  bred  upon  low  nrarfhy  grounds,  (which  are 
moftly  of  the  huge  draught  kind),  have  flat,  large,  foft  hoofs  ; 
for,  being  kept  too  moift,  by  always  foaking  in  wet,  the  horny 
fibres  of  the  hoof  are  too  much  relaxed. 

Thofe  hoofs  which  are  either  too  large  or  too  fmall,  in  pro¬ 
portion  to  the  Aze  of  the  body,  and  thicknefs  of  the  bones  of  the 
legs,  are  generally,  and  not  without  foundation,  looked  upon 
as  bad.  Large  broad  hoofs,  for  the  moll  part,  have  thin  flat 
foies  ;  large,  foft,  fpongy  frogs  :  a  ftrong  cruft,  fomething  hol¬ 
low  upon  the  upper  and  fore  part,  and  full  of  wrinkles  or  rings, 
not  unlike  the  rough  outfide  of  an  oyfter-fhell.  Hoofs  of  this 
(hape  are  liable  to  that  difeafe  termed  founder ;  and  to  have 
high,  round,  or  lwelled  foies,  and  low  weak  heels,  &c. 

Small  hoofs  arc  liable  to  the  oppofite  extreme,  efpecially 
thofe  of  that  kind  which  generally  go  under  the  denomination 
of  ajfes  hoofs,  as  they  are  deep  crufted  and  narrow,  the  foie  very 
hollow,  the  frog  fmall,  the  heels  high  and  ftrong,  the  cruft  upon 
the  outfide  clear  and  ftiining  :  thefe  are  naturally  difpoled  to  a 
contraction  of  the  whole  hoof,  which  is  called  hoof -bound \  and 
likewife  to  corns,  running  thrufltes,  or  frufties ;  cither  of  which 
renders  a  horfe  lame. 

Some  hoofs  are  pretty  well  proportioned,  and  look  well  to 
the  eye ;  but,  at  the  fame  time,  they  are  thin  and  weak  crufted, 
5U 
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and  not  able  to  ftand  much  fatigue  in  travelling  upon  bard 
Irony  grounds.  On  the  other  hand,  very  ftrong  crulied  hoofs 
are  by  no  means  the  bell,  but  are  liable  to  cracks,  &c.  In  Inch 
hoofs,  the  horny  fibres  appear  very  diftio£l,  and  run  in  a 
Itraight  line  from  the  coronet  or  top  of  the  hoof  to  its  balls, 
refembling  the  grain  of  fome  kinds  of  wood,  particularly  oak. 
Hence  they  are  difpofed  to  cracks  or  fifth  res,  which  cleaye  the 
hoof  quite  through,  fometimes  from  the  coronet  down  to  the 
bottom  of  the  hoof.  In  others,  thefe  cracks  at  firft  do  not  pe¬ 
netrate  through. the  horn,  but  appear  like  a  feam  on  the  fur- 
face  of  the  hoof,  commonly  named  a  fand-crack ;  which,  from 
retaining  the  fand  and  gravel,  at  laft  works  its  way  into  the 
quick,  and  occafions  lamenefs,  &c.  Another  diladvantage  at¬ 
tending  very  flrong-crufted  hoofs  is,  that,  when  they  ftand  long 
in  a  dry  hot  liable,  they  contract,  and  by  their  thicknefs  and 
hardnefs  bruife  the  internal  parts  of  the  foot.  Hence  the  horfe 
will  be  lame,  though,  at  the  fame  time,  no  vifible  defeft  will 
be  lien  about  the  hoof,  excepting  a  great  heat,  pain,  and  ten- 
dernefs  in  his  feet ;  the  true  caufe  of  which  is  feldom  attended 
to  or  known  ;  and  hence  the  horfe  is  laid  to  be  lame  in  fome 
other  part,  perhaps  the  fhouklers.  Low  thin  heels  are  weak- 
crufted,  and  liable  to  lamenefs  from  injudicious  fhoeing.  The 
oppofite  extreme,  viz.  very  high  heels,  is  equally  bad;  as  thefe 
are  lubjedt  to  corns,  and  contraction  of  the  hoof ;  and  the  deep- 
nefs  of  the  cruft  caufes  a  numbnefs  in  the  foot,  and  unfteadi- 
nefs  in  the  horfe’s  going,  which  make  him  liable  to  trip  and 
ft  unable. 

Much  has  been  faid  by  authors,  with  refpeft  to  the  different 
colours  of  horles’  hoofs,  afcribing  different  qualities  and  tem¬ 
peraments  to  peculiar  colours,  fuch  as  hardnefs,  drvnefs,  britt le- 
nefs,  See.  But  it  is  very  well  known  to  practitioners  in  fhoeing 
horfes,  that  there  are  g  >od  and  bad  hoofs  of  all  colours;  fome 
being  naturally  weak  and  difpofed  to  be  brittle,  whilft  others 
are  tough  and  ftrong.  But  a  great  deal  depends  upon  the  ma¬ 
nagement  of  them  in  the  ftable,  in  keeping  them  properly 
moiftened,  in  order  to  preferve  a  due  medium  between  thefe 
oppofite  extremes.  It  is  likewife  generally  remarked  by  au¬ 
thors,  as  a  lure  fign  of  bad  thin  hoofs,  that,  when  the  fhoe-nails 
are  drove  high  up  in  the  cruft,  it  is,  fay  they,  an  evidence  that 
the  cruft  is  thin,  and  that  there  was  not  fulficient  hold,  with¬ 
out  driving  the  nails  high  up.  But  this  cap  be  no  true  crite¬ 
rion  to  judge  by;  for  if  the  nails  can  be  driven  high  up  in  the 
cruft  with  fafety  in  a  thin  weak  foot,  the  fame  may  as  certain¬ 
ly  be  done  in  a  ftrong  foot,  with  more  eal'e  and  expedition, 
which  indeed  is  frequently  the  cafe.  v 

To  form  a  right  judgment  of  what  may  be  called  a  good  hoof 
it  muft  neither  be  too  large  nor  too  ftnall  in  proportion  to  the 
ftze  of  the  leg  :  at  the  fame  time,  its  fhape  muft  be  regular, 
gradually  enlarging  from  the  coronet  towards  its  bafis ;  the 
cruft  fmooth,  even,  and  free  from  feams,  cracks,  or  wrinkles ; 
the  foie  ftrong,  and  a  little  hollow;  the  heels  firm  and  open; 
the  frog  tough,  found,  and  dry. 

Sect.  III.  Of  the  Methods  ufed  to  preferve  the  Feet. 

The  cuftom  of  keeping  our  fineft  horfes  conftantly  {landing 
upon  dry  litter  and  hot  dung  in  the  ftable,  is  exceedingly  hurt¬ 
ful  to  the  feet  and  legs,  particularly  the  former,  which  are  al¬ 
ways  found  to  agree  beft  with  coolnefs  and  moifture.  Hence 
we  find,  that  horles’  hoofs,  whilft  running  in  the  fields,  are  al¬ 
ways  in  better  condition  than  thofe  that  are  kept  hot  and  dry  in 
the  ftable,  which,  befide  being  liable  to  many  difeafes,  are  hard, 
brittle,  fhattered,  and  often  broken. 

With  refpe£t  to  greafy  or  oily  applications,  fo  often  preferibed 
for  the  hoofs  of  horfes  in  order  to  preferve  them  found,  tough, 
Ac.  Mr.  Clark,  in  his  Obfervations  on  the  Shoeing  of  Horfes, 
and  on  the  Difeafes  of  their  Feet,  very  juftly  condemns  them  as- 
rather  pernicious  than  falutary. 


When  young  horfes,  he  obferves,  are  firft  taken  from  the 
fields,  their  hoofs  are  cool,  found,  and  tough.  Thefe  are  found 
from  experience  to  be  good  qualities.  But  horfes  are  no  looner 
introduced  into  the  liable,  than  their  hoofs  are  greafed  or  oiled 
two  or  three  times  a-week  :  and  if  they  are  kept  much  in  the 
honfe  {landing  upon  hot  dry  litter,  without  being  frequently 
led  abroad,  and  without  having  an  opportunity  of  getting  their 
hoofs  cooled  and  moiltened  in  wet  ground,  their  hoofs  grow  fo 
brittle,  dry,  and  hard,  that  pieces  frequently  break  off,  like 
chips  from  a  hard  Hone  ;  and,  when  driving  the  nails  in  fhoe¬ 
ing,  pieces  will  l'plit  off,  even  although  the  nails  are  made 
very  fine  and  thin.  Now,  if  thele  fame  horfes  with  brittle 
{battered  hoofs  are  turned  out  to  graze  in  the  fields,  their  hoofs 
in  time  will  become,  as  they  were  originally,  found,  tough,  and 
good. 

This  change  muft  undoubtedly  be  aferibed  to  the  wet  and 
moifture  which  the  hoofs  are  expofed  to  in  the  fields,  of  which 
water  is  the  principal  ingredient  ;  and  it  is  a  certain  fa 61,  of 
w  hich  we  have  daily  proofs,  that  when  all  other  means  fail, 
horfes  are  turned  out  to  grafs  in  order  to  recover  their  decayed 
brittle  hoofs.  It  is  known,  that  the  hoofs  of  horfes  are  porous  ; 
and  that  infenfible  perforation  is  carried  on  through  thele  pores, 
in  the  fame  manner,  and  according  to  the  fame  law's  as  take 
place  in  other  parts  of  the  body.  Nvvy^ every  body  knows,  that 
greafy  or  oily  medicines  applied  to  the  fkin  of  the  human  body 
prevent  peripiration,  which  is  frequently  attended  w'ith  the 
worll  confequences.  The  fame  reafoning  will  bold  with  refpeft 
to  the  hoofs  of  horfes  ;  for  greafy  or  oily  applications  clofe  or 
{hut  up  the  pores  of  the  hoof,  by  being  abforbed  or  fucked  into 
its  inner  fu'oftance.  Hence  the  natural  moifture  which  fhould 
nourifii  the  hoof,  is  thereby  prevented  from  arriving  at  its  fur- 
face  ;  which,  on  that  account,  becomes  as  it  were  dead,  and- 
confequently  dry,  brittle,  and  hard.^ 

The  original  practice  of  greafing  or  oiling  horfes’  hoofs  has 
probably  taken  its  rile,  from  obierving,  that  greafe  or  oil  foft- 
ens  dead  fubllances,  fuch  as  leather,  &c.  But  this  will  by  no 
means  apply  to  the  hoofs  of  horfes,  as  there  is  a  very  great  dif¬ 
ference  between  the  living  and  dead  parts  of  animals  ;  the  former 
having  juices,  &c.  necellary  for  their  own  nourifhment  and  lup- 
port,  whilft  the  latter  require  fuch  applications  as  will  preferve 
them  only  from  decaying  and  rotting. 

The  dealers  in  horfes  about  London,  when  they  get  a  bad¬ 
footed  horfe  in  their  hands,  moiften  his  hoofs  frequently  in 
water ;  for  which  purpofe,  they  keep  a  puddle  of  water  and 
dung  at  the  watering  place,  that,  when  the  horfe  comes  to  water,  - 
his  fore-feet  may  be  lunk  in  the  puddle,  by  which  means  they 
are  cooled  and  moiftened  twice  or  thrice  every  day ;  fo  that, 
whilft  they  are  making  up  his  carcafe  for  the  market,  his  hoofs 
are  likewife  repaired,  and  fulficient  to  ftand  the  teft  of  a  trial 
upon  lale.  But  no  fooner  do  horfes  with  hoofs  of  this  kind 
come  into  other  hands,  their  hoofs  at  the  fame  time  being  kept 
dry  and  greafed,  &c.  than  they  degenerate  into  their  former 
ftate.  Hence  the  caufe  of  fo  many  complaints  that  horfes 
turn  foon  lame  after  they  come  from  dealers,  when,  in  fall, 
it  proceeds  from  greafy  applications,  and  negledling  to  cool  or 
moiften  the  hoofs  in  water  ;  for  the  careful  groom,  when  airing 
his  mailer’s  horfes,  rather  than  lead  them  into  a  puddle,  will  go 
about  in  order  to  keep  their  legs  clean  and  dry. 

Another 'praftice  equally  pernicious,  is  the  fluffing  up  horfes’ 
hoofs  (as  it  is  called)  with  hot  relinous  and  grealy  mixtures, 
under  the  notion  of  oooling  and  foftening  them.  Various  are 
the  preferiptions  recommended  for  this  purpofe,  many  of  which 
are  of  a  quite  oppofite  nature  to  the  purpofe  intended.  There 
is  likewife  a  great  impropriety  in  Huffing  up  the  hoofs  with 
rotten  dung  and  Hale  urine  :  this,  it  is  true,  is  moifture  ;  but 
of  the  very  worll  kind,  on  account  of  the  falts  contained  in  the 
urine,  which  ofitfelf  greatly  contributes  towards  hardening  and 
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drying  their  hoofs,  in  place  of  foftening  them  ;  betides  the  other 
bad  effects  which  may  arife  to  the  frog,  See.  from  the  rottennefs 
of  the  dung.  But,  without  commenting  upon  the  various  com¬ 
petitions  or  pompous  preferiptions  recommended  in  books,  or 
thofe  handed  about  as  receipts  for  the  foftening  and  duffing 
hordes'  hoofs,  we  rather  would  recommend  one  which  is  more 
natural,  and  ought  not  to  be  defpiled  for  its  fimplicity,  as  it  is 
only  cooling  and  moiftetiing  the  hoofs  with  water  morning  and 
evening :  And,  to  thofe  who  are  fond  of  Buffing,  we  would  pie- 
feribe  bran  and  water,  or  clay,  See.  made  into  the  confiBency 
of  a  poultice  ;  and  in  particular  cafes,  where  horfes  Band  much 
in  the  Bable,  and  the  hoofs  are  dilpofed  to  be  very  hard,  dry, 
and  brittle,  a  poultice  of  this  kind,  or  any  other  emollient  com- 
pofition  in  which  water  is  a  principal  ingredient,  may  be  applied 
all  round  the  hoof  >  or,  in  imitation  of  dome  dealers,  to  keep  a 
puddle  of  water  at  the  watering  place,  which  will  ar.fwer  equally 
well,  if  not  better.  From  this  manner  of  treatment,  the  hoofs 
will  be  preferred  in  their  natural  Bate,  and  a  free  and  equal 
perfpiration  kept  up,  by  which  the  nourifhment  natural  to  the 
hoof  will  have  free  accefs  to  its  furface,  as  it  is  this  only  which 
caufes  that  eohefion  of  the  parts  which  conBitutes  a  firm,  found, 
tough  hoof. 

Sect.  IV.  Of  Wounds  in  the  Feet. 

Wounds  in  the  feet  happen  frequently  ;  and  chief!/  from 
want  of  proper  care,  or  treating  them  injudicioully  when  they 
are  firfi  inflitted,  they  are  liable  to  become  ferious. 

i.  Wounds  upon  the  coronet,  or  top  of  the  hoof,  when  fu- 
perficial,  are  eafily  cured,  if  not  negledted  or  improperly 
treated.  But  the  moB  Ample  wound,  by  bad  management  or 
negledf,  may,  efpecially  if  the  horfe  fhould  happen  at  the  time 
to  be  in  a  bad  habit  of  body,  be  attended  with  dangerous  con- 
fequences  :  therefore,  however  trifling  they  may  at  firft:  appear, 
they  fliould  be  treated  with  attention. 

When  large  deep  wounds  are  inflidted  upon  the  coronet, 
from  which  may  be  apprehended  a  great  inflammation,  and  its 
confequences;  to  prevent  tnefe  evils  as  much  as  poflible,  it  will 
be  neceflary  to  have  recourfe  to  bleeding,  and,  at  the  fame 
time,  to  give  fueh  internal  remedies  as  are  recommended  in  in¬ 
flammatory  calcs;  cooling  falts,  clyfters,  &c.  together  with  a 
low  foft  diet,  keeping  the  hoof  rnoilt  and  foft  with  emollient 
poultices  applied  around  it,  which  may  be  made  of  turnip, 
mallows,  or  even  bran,  rye  meal,  and  water. 

Deep  wounds  upon  the  coronet  are  generally  made  by  long 
fliarp  caukers  upon  the  heels  of  the  flioes  of  the  oppofite  foot, 
penetrating  downwards  between  the  coffin-bone  and  the  hoof. 
|n  this  cafe,  as  there  is  no  depending  orifice  or  paflage  for  the 
matter  contained  in  the  wound  to  be  difeharged  downwards, 
there  is  great  danger  of  a  fifiuia  or  finuous  ulcer  being  formed. 
To  prevent  this,  an  artificial  drain  or  opening  ;mti(l  be  made 
through  the  hoof,  firft  rafping  or  paring  it  very  thin  upon  the 
outfide  where  the  perforation  is  to  be  made;  then  introduce  a 
Biarp-pointed  inflrument,  a  little  bent,  into  the  orifice  of  the 
wound,  and,  palling  it  to  the  bottom,  force  it  outwards.  This 
operation  will  be  performed  with  lefs  pain  to  the  animal,  if  the 
inflrument  be  concealed  within  a  canula  or  hollow  tube,  till  it 
reaches  to  the  bottom  of  the  wound;  when  the  perforation  is 
to  be  made  by  pufliing  it  beyond  the  extremity  of  the  canula; 
and,  by  applying  a  bandage  pretty  tight  round  the  coronet,  the 
fides  or  lips  of  the  wound  may  be  brought  into  contact  and 
healed  up,  or  a  feton  may  be  introduced,  and  continued  till  the 
inflammation,  fwelling,  &c.  are  removed.  If  this  operation  be 
too  long  delayed,  the  matter  confined  in  the  wound  forms  a 
number  of  finufes  or  fit  tula-,  which  frequently  run  in  different 
directions  under  the  hoof,  and  require  a  large  portion  of  it  to 
be  cut  away  before  they  can  be  healed  up,  leaving  an  ugly 
biemiffi,  and  a  wcakneis  or  tendernefs  on  that  part  of  the  hoof. 
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which  never  admits  of  a  thorough  cure.  But,  by  treating  it  in 
the  manner  now  mentioned,  the  annular  ligament  may  be  pre¬ 
ferred  entire,  and  a  falle  quarter  avoided  :  and,  although  there 
may  remain  an  horizontal  crack  or  fifiure  in  the  hoof  where  the 
perforation  was  made,  yet,  as  the  hoof  grows  downward,  it 
will  iikewife  go  along  with  it,  and  wear  out,  without  leaving  a 
biemifli  or  any  other  bad  confequence. 

When  the  capfular  ligament  of  the  coffin  joint  is  wounded 
or  perforated  by  any  inflrument,  fo  as  to  admit  the  external 
air  into  its  cavity,  the  glands  there  fituated  inflame;  and,  in 
place  of  fecreting  a  lubricating  mild  liquor,  they  difeharge  a 
fliarp  ichorous  fluid,  which  deftroys  and  corrodes  the  very  car¬ 
tilages  or  griftles  upon  the  ends  of  the  articulated  bones,  which 
at  laft  grow  together,  and  form  what  is  termed  an  anebylojis, 
and  of  courfe  lamenefs.  There  are  many  farrers  who  boaft  of 
their  having  cured  wounds  in  the  joints  after  they  were  affe&ed 
with  that  fymptom  which  they  call  a  joint-water,  that  is,  a  dif¬ 
eharge  of  the  fynovia  or  mucilaginous  fluid  contained  within 
the  cavity  of  the  joint.  But  what  they  commonly  call  a  joint- 
water,  is  only  a  yellow  ferum  or  lymph,  which  is  frequently  to 
be  obferved  ifluing  in  great  abundance  from  wounds  in  the 
legs ;  and  not  the  fynovia  or  fluid  contained  within  the  cavity 
of  the  joint.  Notwithflanding  wounds  of  this  kind  happen 
frequently;  yet  fo  little  are  the  generality  of  pra&itioners  ac¬ 
quainted  with  the  nature  of  them  and  their  confequences,  that 
they  make  no  diftindlion  betwixt  them  and  thofe  of  a  more 
Ample  nature.  Hence,  therefore,  they  find  themfelves  frequent¬ 
ly  miftaken  in  prognofticating  the  cure  of  a  wound,  to  appear¬ 
ance  of  a  very  Ample  nature. 

It  is  a  certain  fail,  confirmed  by  experience,  that  when  the 
capfular  ligament  of  any  joint  is  perforated  or  cut  through, 
there  is  but  little  chance  of  effecting  a  complete  cure,  fo  as  the 
horfe  may  be  ufcfiil  for  the  faddle  or  carriage;  although,  in 
other  refpedls,  to  thofe  who  are  willing  to  be  at  the  expence, 
he  may,  if  a  ftrong  horfe,  be  ufeful  in  feme  kinds  of  drudgery. 

As  to  the  mode  of  dreffing  wounds  of  this  kind,  all  that  art 
can  do,  is  to  prevent,  as  much'  as  poflible,  a  violent  inflamma¬ 
tion  and  its  confequences  to  the  afifeited  limb,  by  blooding, 
clyfters,  cooling  falts,  together  with  a  low  foft  diet,  applying 
digeftive  poultices  to  the  wound;  but  injedting  into  the  cavity 
of  the  joint  any  ftrong  tindture  is  hurtful. 

2.  Wounds  upon  the  coronet  towards  the  back'  part  of  the 
foot  or  heel,  which  are  commonly  called  an  aver-rcacb ,  are  oc- 
cafioned  by  the  toe  of  the  hind-thoe  on  the  fame  fide  cutting 
the  fore-heel.  Some  horfes  are  much  addidted  to  this,  owing 
entirely  to  their  manner  of  going,  viz.  the  hind-foot  moving 
in  the  fame  line  of  diredtion  with  the  fore-foot ;  in  riding  taft, 
the  fore-foot  not  giving  place  in  time,  the  hind-fcot  ftrikes 
againft  the  fore-heel :  hence  fome  horfes,  in  trotting,  make  a 
clattering  noife  with  the  hind-thoes  ftriking  againft  the  heel  of 
the  fore  ones ;  hence,  Iikewife,  many  horfes  are  thrown  down 
by  the  fame  caufe. 

Although  an  over-reach  is  a  wound  of  the  complicated  kind, 
being  at  the  fame  time  a  contufion  or  bruife  together  with  a 
wound  ;  yet  they  are  nowife  dangerous,  and  are  eafily  cured  by 
treating  them  in  the  manner  hereafter  mentioned;  for,  in  two 
or  three  days,  when  the  wound  comes  ■  to  fuppurate  properly, 
the  bruifed  or  dead  parts  fall  off,  and  only  leave  a  larger  fur- 
face  of  a  wound  than  was  at  firft  apprehended. 

With  refpedt  to  the  dreffing  proper  for  recent  wounds,  far¬ 
riers  are  too  much  prejudiced  in  favour  of  certain  balfams,  oint¬ 
ments,  and  tindlures ;  and  too  fanguine  in  the  belief  of  their 
fuppofed  fpecific  virtues,  the  healing  qualities  of  which  they 
flatter  themfelves  are  irrefiftible.  But  the  truth  is,  all  that  art 
can  do  in  the  healing  of  wounds,  is  to  remove  every  iinpedi 
meet  which  may  obftrudt  the  uniting  of  the  divided  parts,  and 
to  forward  the  formation  of  laudable  pus  or  matter  ;  that  be- 
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ing  once  effe&ed,  the  reft  is  performed  by  nature,  which  is  all- 
fufficient.  Thoi'e  balfams  and  remedies  which  are  faid  to  ge¬ 
nerate  new  flelh,  in  fa£t  only  affift  nature  by  excluding  the  ex¬ 
ternal  air,  beeping  the  wounded  parts  warm,  and  confining  the 
fecreted  humours,  which,  by  remaining  there  a  due  time,  are 
converted  into  laudable  matter,  which  is  the  balfam  of  nature’s 
preparing.  Therefore,  the  mod  approved  and  rational  method 
-of  treating  recent  wounds  is,  by  poultices  which  abate  inflam¬ 
mation  . 

Many  people  are  Indeed  prejudiced  againft  the  ufe  of  poul¬ 
tices,  from  a  wrong  notion,  that  they  (?_s  the  phrafe  is)  draw 
humours  to  the  wounded  part;  but  the  abfurdity  of  this  way 
of  reafoning  will  be  evident  to  thofe  who  are  in  the  leaft  ac¬ 
quainted  with  the  healing  art. 

“  Poultices  (fays  Mr.  Bartlett)  are  of  fuch  real  and  extenflve 
ufe  in  farrierjr,  that  we  thought  the  compofition  of  them  could 
not  be  too  general.  How  Ample  foever  the  ingredients  may 
appear  to  fome  (which  are  generally  at  hand),  yet  they  will  be 
found  to  anfwer  moft  intentions,  where  prefent  eafe  is  to  be  ob¬ 
tained  by  warmth,  foftening,  and  relaxing  the  injured  part. 
Many  are  the  cafes  which  demand  fuch  alflftance,  as  recent 
dwellings,  inflammations,  treads,  bruifes,  cracked  and  dwelled 
heels  and  feet,  burns,  lcalds,  bruited  and  lacerated  wounds  from 
flumps,  thorns,  glafs,  nails,  &c.  which  laft  are  much  better 
treated  with  fuch  dimple  emollient  applications,  than  by  hot 
oils  or  fcalding  plafters  dropt  into  the  wounds ;  which,  under 
the  abfurd  notion  of  drawing,  but  too  often  increafe  inflam¬ 
mation  and  produce  ferious  mifchief.” 

Poultices  may  be  continued  till  fuch  time  as  the  wound  ap¬ 
pears  healthy,  and  looks  fmooth  and  equal ;  in  that  cafe,  the 
ufe  of  poultices  may  be  left  off,  and  the  furface  of  the  wound 
may  be  dreffed  fuperficially  with  a  little  lint,  alone,  or  dipped  in 
lime  water. 

3.  There  is  another  fpecies  of  wounds  to  which  the  feet  are 
much  expofed,  called  punBures,  on  account  of  their  fmall  ori¬ 
fice,  as  the  parts  immediately  after  the  wound  is  inflicted  readi¬ 
ly  clofe  up,  whereby  it  becomes  difficult  to  k now  the  depth  of 
the  wound.  They  are  generally  occafioned  from  treading  up¬ 
on  fharp  ftones,  broken  glafs,  ffiarp  bones,  and  nails,  and  like- 
wife  from  nails  in  fhoeing ;  either  of  thele  perforating  the  foie 
or  frog,  and  wounding  the  internal  parts  of  the  foot ;  which, 
from  their  fltuation  and  confinement  within  the  hoof,  are  at¬ 
tended  with  the  moft  violent  pain  and  inflammation,  which  are 
frequently  increafed  by  the  injudicious  method  generally  ob- 
ferved  in  treating  thefe  wounds  when  firfl  inflifted,  by  the  ap¬ 
plication  of  hot  corrofive  oils  poured  into  the  recent  wound,  in 
order  to  deaden  it  (as  the  phrafe  is),  which  is  produdtive  of  the 
wo.r ft  of  confequences. 

Pun&ures  or  pricks  from  nails  in  fhoeing,  are,  when  difco- 
-vered  in  time,  eafily  cured  by  dreffing  with  a  lead  water  poul¬ 
tice.  But  when  it  is  overlooked,  or  a  fragment  of  the  nail  re¬ 
mains  in  the  wound,  the  inflammation  increafmg,  it  at  laft 
fuppurates.  In  this  cafe,  if  a  proper  depending  opening  be 
omitted,  the  matter  accumulating,  and  not  finding  a  paflage 
downwards,  from  the  natural  formation  of  the  hoof  will  run 
upwards,  to  the  coronet  or  top  of  the  hoof,  and  form  a  round 
tumour,  which  afterwards  may  degenerate  into  a  moft  malig¬ 
nant  ulcer,  commonly  termed, 

4.  A  Quittor.  This  tumour  is  ufually  attended  with  great  pain 
and  inflammation,  and  a  confiderable  fwelling  round  its  bafts. 
The  method  of  cure  commonly  pradlifed,  and  indeed  recom¬ 
mended  by  authors,  is  the  adfual  cautery,  or  elfe  fome  very  ac¬ 
tive  cauftic.  The  knife,  however,  feems  far  preferable :  firft, 
tie  a  ligature  round  the  fetlock,  in  order  to  flop  the  bleeding; 
and,  with  a  crooked  fharp  knife,  cut  out  the  tumour  to  the 
bottom  3  afterwards  drefs  it  like  a  frefh  wound  till  it  is  healed 
lap. 


In  ulcers  of  this  kind,  as  there  are  a  number  of  finufes  or 
fiftulse  which  run  in  different  directions  underneath  the  hoof,  it 
is  hardly  poflible  to  avoid  deftroying  the  annular  ligament 
which  lies  below  the  coronet,  and  cutting  away  a  large  portion 
of  the  hoof;  yet,  in  many  cafes  (efpecially  when  there  is  an 
opening  in  the  tumour),  the  method  propofed,  at  the  beginning 
of  this  feCtion,  for  curing  the  deep  wounds  upon  the  coronet 
with  a  feton,  may  be  firft  tried ;  and,  if  that  does  not  fucceecl, 
the  operation  above  mentioned  may  be  performed. 

Punftures  differ  little  or  nothing,  in  the  manner  of  treating 
them,  from  wounds;  only  the  foie  or  frog  fhould  be  fcraped 
thin  all  round  the  orifice  of  the  wound,  which,  at  the  fame 
time,  if  too  fmall,  fhould  be  enlarged,  and  an  emollient  poul¬ 
tice  applied,  taking  care  that  no  fragment  or  extraneous  fub- 
ftance  remain  in  the  v/ound,  and  keeping  the  whole  hoof  moift 
and  foft  with  fimilar  poultices  around  it ;  and,  in  cafes  at¬ 
tended  with  violent  pain,  recourfe  muft  be  had  to  fuch  internal 
remedies  as  are  proper  in  inflammatory  cafes,  fuch  as  the  fol¬ 
lowing  mixture  by  way  of  a  drink,  in  order  to  leflen,  as  much 
as  poflible,  the  inflammation:  bleeding  being  firft  premifed, 
together  with  a  low  diet. 

Take  fait  of  nitre,  one  ounce;  common  treacle,  two  ounces, 
Dilfolve  in  a  quart'  of  water. 

It  will  be  neceffary  to  repeat  this  draught  morning  and  even¬ 
ing:  if  the  horfe  fliould  ftiow  any  uneaftnefs,  or  appear  griped, 
the  quantity  of  water  may  be  increafed,  or  the  fame  quantity 
of  nitre  may  be  given  the  horfe  in  a  math  of  bran  twice  a-day, 
if  it  does  not  caufe  him  to  loath  his  food.  If  the  coffin-bone 
fliould  be  wounded  and  turn  carious,  it  will  be  tedious  to  wait 
for  an  exfoliation,  as,  from  the  fpongy  texture  of  this  bone,  it 
exfoliates  but  flowly  :  therefore,  if  it  can  conveniently  be  done, 
the  carious  parts  may  be  fcraped  off  with  a  knife,  and  after¬ 
wards  drefted  with  pledgets  of  tow  dipped  in  tindture  of  myrrh  ; 
and  let  the  poultice  be  applied  above  it. 

In  punftures,  as  above  defcribed,  common  farriers  are  in  the 
practice  of  pouring  into  the  wound  hot  corrofive  oils,  and  fome 
even  run  into  the  wound  an  iron  nail  made  red-hot,  in  order, 
as  the  phrafe  is,  to  deaden  the  part.  But  common  fenfe 
ftiews  that  either  of  thefe  cruel  methods  is  extremely  hurtful. 
When  mifchief  arifes,  as  muft  be  the  confequence  of  fuch  vile 
practice,  thefe  unfeeling  favages  excufe  themfelves  by  faying, 
that  the  wound  is  of  an  inveterate  or  defperate  kind ;  when, 
in  faft,  their  injudicious  applications  are  alone  to  blame. 

5.  Contujions  or  bruifes  happen  frequently  on  the  coronet  or 
top  of  the  hoof,  from  the  treading  of  other  horfes’  feet,  which 
will  occafion  lamenefs;  although,  at  the  fame  time,  no  exter¬ 
nal  mark  of  violence  will  appear  on  the  coronet  farther  than  a 
little  lwelling,  or  the  horfe  will  fhow  a  fenfe  of  pain  when  the 
aflefted  part  is  touched  or  prelfed  upon.  The  following  poul¬ 
tice  in  this  cafe  may  be  applied  with  fuccefs,  if  continued  for 
fome  time  : 

Take  thick  lees  of  wine  or  vinegar,  one  pint ;  crude  fal  am¬ 
moniac,  two  ounces;  oat-meal  or  br3n,  fufficient  to  make 
it  of  a  due  confidence.  Dilfolve  the  fal  ammoniac  in  the 
lees  firft. 

Before  concluding  this  fefldon,  it  may  not  be  improper  to 
mention  the  following  rules,  which  ought  carefully  to  be  at¬ 
tended  to  by  every  praftitioner,  1.  The  firft  thing  to  be  ob- 
ferved  in  drefting  of  wounds  is,  to  remove  all  foreign  bodies  (if 
it  can  be  done  with  fafety),  all  lacerated  or  torn  parts,  whe¬ 
ther  of  the  flelh  or  of  the  hoof,  &c.  which,  if  left  in  the  wound, 
might  poffibly  impede  the  cure.  2.  All  wounds  fliould  be  care¬ 
fully  infpefted  at  every  dreffing,  obferving  attentively  whether 
any  alteration  has  been  made  on  their  furface,  whether  they  be 
clean  at  the  bottom,  and  free  from  any  extraneous  fubftance 
that  may  hinder  or  retard  the  cure.  3.  Cramming  wounds 
with  hard  tents,  or  fyringing  them  frequently  with  lpirituous 
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tinctures,  are  extremely  hurtful.  The  former  increafes  the 
pain  and  inflammation,  &c. ;  the  latter  produces  a  callus  upon 
the  internal  furface  of  the  wounds,  which  prevents  their  heal¬ 
ing.  4.  The  dreflings  of  wounds  (hould  lie  fmooth  and  eafy 
upon  the  parts.  $.  Over-tight  ligatures  or  bandages  fhould  be 
carefully  avoided.  6.  As  wounds  in  the  feet  or  legs,  for  ob¬ 
vious  reafons,  are  more  difficult  to  heal  than  on  any  other  part 
of  the  body ;  therefore,  reft  and  a  wide  ftall  are  abfolutely  ne- 
ceflary,  together  with  a  low  regimen,  in  order  to  keep  the  body 
cool  and  open. 

Sect.  V.  Of  tie  Difeafe  called  the  Founder. 

The  difeafe  called  the  founder  in  horfes,  arifes  from  three 
different  caufes,  all  very  probably  to  be  attributed  to  bad  (hoe- 
ing.  The  firft  caufe  that  we  fhall  notice  is  the  contradtion  of 
the  heels,  produced  by  imprudently  cutting  away  the  infenfible 
frog,  and  the  bars  of  the  hoof,  together  with  the  gradual  mif- 
chief  produced  by  the  fixed  points,  which  the  nails  driven  into 
the  quarters  of  the  fhoe  occalion  ;  and  from  which  there  exifts 
a  continual  tendency  to  narrow  the  heel,  in  confequence  of  the 
cruft  overgrowing  the  fhoe.  The  cure  of  this  can  only  confift 
in  a  removal  of  the  caufe,  and  in  the  practice  of  a  more  rational 
mode  of  fhoeing. 

The  fecond  caufe  of  the  founder  is  an  oflification  of  ‘  thofe 
large  and  ftrong  cartilages  which  embrace  the  coffin-bone  at  its 
lateral  parts.  In  confequence  of  the  inconvenience  which  a 
horfe’s  foot  undergoes  from  irregular  preflure,  whether  from  bad 
fhoeing,  or  any  other  caufe,  a  confiderable,  and  indeed  a  conti¬ 
nual  degree  of  heat  and  inflammation  is  excited,  and  a  larger 
quantity  of  blood  is  derived  to  the  part  than  is  natural.  To 
this  caufe  is  owing  that  alteration  which  takes  place  in  the  tex¬ 
ture  of  the  lateral  cartilages  ;  for  thefe,  after  a  long  exiftence 
of  the  original  caufe,  become  bony,  and  are  attached  to  the 
coffin-bone  itlelf,  which  partakes  of  the  difeafe,  and  in  fome 
inftances  throws  out  a  confiderable  portion  of  offeous  matter.  It 
is  evident,  that  the  elafticity  of  thofe  parts  which  were  once 
cartilaginous  being  now  loft,  and  a  number  of  fharp  bony 
points  brought  into  contadt  with  the  foft  and  fenfible  parts,  the 
horle  can  no  longer  put  his  foot  forcibly  to  the  ground  without 
fuffering  great  pain,  or  without  exhibiting  the  moft  palpable 
figns  of  lamenefs. 

The  third  caufe  of  the  founder  is  exceedingly  fimilar  to  the 
former,  and  confifts  in  the  fame  fort  of  change,  taking  place  in 
the  fenfible  laminae  covering  the  forepart  of  the  coffin-bone,  as 
we  have  deferibed  to  take  place  in  the  lateral  ligaments. 
Thefe,  perhaps  for  reafons  fimilar  to  the  foregoing,  become 
oflified  and  attached  to  the  coffin-bone ;  and  the  animal  being 
deprived  of  the  functions  of. the  part,  as  well  as  tortured  by- 
motion,  becomes  lame. 

The  treatment  of  this  difeafe,  when  difeovered  at  a  pretty 
early  period,  fhould  be  attempted  by  all  the  means  which  are 
likely  to  abate  local  inflammation,  but  particularly  by  local 
bleeding;  for  as  the  blood  is  derived  to  the  affedted  parts  in  too 
great  quantity,  nothing  can  be  more  rational  than  to  unload 
the  blood  veftels ;  by  opening  fome  of  them,  and  fuffering  a 
confiderable  quantity,  of  blood  to  be  evacuated.  This  defign 
cannot  be  better  effedted  than  by  what  the  farriers  term  Heed¬ 
ing  in  the  toe,  which  confifts  in  paring  away  with  a  knife  fo 
much  of  the  horny  foie  as  fhall  divide  a  fufficient  number  of 
blood  veffels  ;  the  part  fixed  on  for  this  purpofe  being  that  moft 
immediately  within,  and  adjoining,  that  projedting  part  of  the 
cruft  called  the  toe  of  the  hoof. 

Befides  the  ufe  of  thefe  means,  and  particularly  where  the 
difeafe  has  been  of  long  (landing,  it  is  of  confiderable  advan¬ 
tage  to  apply  repeated  blifters  to  the  part.  Indeed  the  appli¬ 
cation  of  fome  lubflance  that  will  excite  nearly  an  equal  degree 
of  adtion  on  the  furface,  and  yet  may  be  repeated  with  greater 
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frequency,  will  probably  arifwer  better  ;  at  leaf!  the  two  reme¬ 
dies  may  be  applied  alternately,  according  to  circumftances. 
For  bliftering  the  part,  employ  the  following  : 

Take  cantharides,  in  powder,  two  drams ;  oil  of  turpentine, 
and  powdered  euphorbium,  of  each  one  dram;  corrofive 
fublimate,  finely  powdered,  a  fcruple ;  common  oil,  four 
ounces.  Mix  thefe  well  together ;  and  after  nibbing  it  ex- 
tenfively  and  thoroughly  into  the  part,  cover  the  whole 
with  a  flannel  roller. 

For  the  other  and  lefs  adtive  kind  of  application,  fpirit  of 
turpentine  alone  is  the  moft  fuitable ;  as  it  occafions  the  horfe 
great  pain,  and  confequently  caufes  the  blood  to  flow  from  the 
deep-feated  parts  to  the  furface. 

The  manner  in  which  a  horfe  walks  or  ftands  upon  his  fore 
parts,  when  affedted  with  this  diforder,  has  induced  many  far¬ 
riers  to  conclude,  that  the  (houlders  are  affedted :  hence  they 
fay  a  horfe  is  foundered  in  the  body  ;  and  that  drains,  fuch  as 
rowels,  are  the  only  proper  remedies.  But  the  fadt  is,  that  the 
appellation  of  foundered  is  given  to  many  complaints  which 
have  no  connexion  whatever  with  the  real  difeafe. 

Sect.  VI.  Of  tie  Difeafe  called  Hoof-Bound. 

This  complaint  affedts  the  hoofs  differently,  according  to 
their  natural  fliape,  and  the  treatment  they  are  expofed  to, 
whether  it  be  injudicious  (hoeing,  keeping  the  hoofs  too  hot 
and  dry,  or  paring  the  foie  and  binders  at  every  time  they  are 
(hoed.  Some  are  affedted  with  a  circular  contradtion  of  the 
cruft,  comprefling  the  whole  foot.  In  others,  the  cruft  is  cor- 
tradted  at  the  coronet  only;  comprefling  the  annular  ligament, 
&c.  A  third  kind  is,  when  either  one  or  both  heels  are  con- 
tradted  :  hence,  therefore,  in  proportion  to  the  degree  of  con¬ 
tradtion,  the  internal  parts  of  the  foot  are  comprefled,  and 
the  horfe  becomes  more  or  lefs  lame. 

It  has  been  already  obferved,  that  deep-crufted  narrow  hoofs, 
or  what  are  commonly  called  ajfes  hoofs,  are  naturally  difpoled 
to  this  malady :  when  they  become  difeafed,  they  are  eafily 
known  from  their  appearance,  as  they  are  fmaller  in  propor¬ 
tion  than  the  legs,-  and  frequently  fmaller  at  their  bafis  than  at 
the  coronet ;  the  cruft  of  the  heels  is  high,  thick,  and  ftrong ; 
the  frog  wafted  and  rotten  ;  the  hoofs  are  almoft  perpendicular; 
the  horfe  moves  in  pain,  fteps  fhort  and  quick,  and  trips  and 
(tumbles  frequently ;  it  is  not  uncommon  that  one  foot  only 
is  affedted,  which  then  appears  confiderably  fmaller  than  the 
other. 

This  difeafe  is  haftened  and  brought  on  by  paring  and  hol¬ 
lowing  out  the  foie  and  binders  at  every  time  the  (hoes  are  re¬ 
newed,  from  a  miftaken  notion  of  widening  the  heels ;  hence 
they  are  thereby  made  fo  very  thin,  that  the  cruft  at  the  extre¬ 
mity  of  the  heels  may  be  forced  almoft  clofe  together  even 
with  one’s  fingers  alone  :  and  what  greatly  forwards  the  com¬ 
plaint,  is  the  form  of  the  (hoes  commonly  ufed,  which  are  made 
hollow ;  for  this  pradtice  of  hollowing  the  (hoes  fo  univerlally 
prevails,  that,  without  any  regard  to  the  (hape  of  the  foie,  whe¬ 
ther  it  be  flat  or  otherwile,  the  (hoe  is  made  concave  or  hollow 
upon  that  fide  which  is  placed  next  the  foot.  Hence  the  outer 
edges  of  the  concave  (hoes  force  the  crufts  at  the  heels  nearer  to 
one  another ;  which  being  there  retained,  the  contradtion  of  the 
hoof  becomes  general,  and  confirmed  beyond  the  power  of  art 
or  remedy. 

In  the  fecond  fpecies  of  this  complaint,  the  hoof  acquires  a 
particular  fliape,  which  Mr.  Giblon,  in  his  Treatife,  compares 
to  that  of  a  bell;  that  is,  the  hoof  appears  contradted  and  tight 
round  the  coronet  and  inftep,  but  fpreads  wider  downwards  to 
its  bafis  5  the  hoof,  in  other  refpedts,  looking  well  and  found. 
This  is  generally  occafiort?d  by  keeping  the  horfe  (landing  for  a 
long  time  together  in  the  (table  upon  hot  dry  litter,  without 
moiftening  and  cooling  the  hoofs,  allowing  them  at  the  fame 
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time  to  grow  to  a  preternatural  fize  both  In  length  and  breadth  : 
lienee,  from  the  great  ftrength,  and  the  rigid  and  dry  ftate  of  the 
under  part  of  the  hoof,  a  preternatural  ftriCture  or  preflure  is 
made  by  the  hardened  cruft  at  the  coronet,  which  comprefi'es  the 
annular  ligament  and  parts  near  it. 

The  third  fpecies  of  this  malady  is,  when  either  one  or  both 
heels  are  contracted.  This  frequently  happens  even  in  all  kinds 
of  hoofs,  but  more  efpeeially  in  thofe  that  are  flat,  from  the  ufe 
of  concave  or  hollow  fhoes,  together  with  cutting  out  the  foie 
and  binders  at  every  time  the  horfe  is  fhoed.  But  it  more  fre¬ 
quently  happens,  that  the  infide  heel  only  is  contracted,  from 
the  natural  weaknefs  of  that  part  of  the  hoof :  hence  the  weight 
of  the  limb,  &c.  preffing  upon  the  infide  cruft  at  the  heel,  it  is 
infleCted  or  bended  inwards  ;  by  which,  together  with  the  con¬ 
cave  form  of  the  fhoe,  and  lofs  of  fubltance  from  paring,  &c, 
the  diforder  is  increafed,  the  cruft  of  the  heels  becomes  con¬ 
tracted,  and  comprefles  that  quarter  of  the  foot,  and  of  courfie 
occafions  lamenels. 

With  refpeCt  to  any  particular  method  of  cure  to  be  obferved 
in  removing  this  difeafe,  all  that  can  be  laid  is,  that,  as  it  is 
one  of  that  kind  which  comes  on  gradually  yet  perceptibly,  it 
may  by  proper  care  and  management,  when  properly  attended 
to,  be  prevented.  But  when  once  it  becomes  confirmed,  it  never 
will  admit  of  a  thorough  cure.  Neverthelefs,  it  may  be  fo  far 
palliated  as  to  render  a  horfe  in  fome  degree  founder,  by  keep¬ 
ing  the  hoofs  cool  and  moift  :  as,  in  this  cafe,  they  are  naturally 
difpofed  to  be  very  hot,  dry,  and  hard,  his  fhoes  fhould  be  flat, 
narrow,  and  open-heeled,  the  hoofs  never  greafed  nor  oiled,  the 
foies  never  pared.  But  as  the  crufts  of  the  heels  in  thefe  hoofs 
are  preternaturally  high  and  ftrong,  they  fhould  always  be  pared 
down  till  they  are  lower  than  the  frog,  that  if  poilible  it  may 
reft  upon  the  ground.  This  operation  will  fo  far  remove  that 
ftriCture  from  the  heels  and  frog,  as  will  greatly  relieve 
them.  But  many  people,  adhering  too  ftriCtly  to  that  general 
rule,  which  from  inattention  has  crept  into  praClice,  -viz.  of 
paring  down  the  toes,  and  keeping  the  heels  entire,  without  re¬ 
flecting  upon  the  fhape  or  natural  formation  of  fome  particular 
hoofs,  continue  the  fame  praCtice  upon  deep-crufted,  high- 
heeled  hoofs,  which  is  only  neceflary  to  be  obferved  in  long-toed 
hoofs  with  low  heels,  and  thereby  this  diforder  is  greatly  in¬ 
creafed.  The  weight  of  the  body  is  likewife  thrown  forwards, 
by  which  the  horfe  ftands  too  much  upon  his  toes ;  and  hence 
the  leg-bones,  from  the  awkward  habit  of  the  horfe’s  Handing, 
become  bent  at  the  joints,  and  occafion  what  is  called  knuclzle- 
ing  or  nuckeling. 

For  the  fecond  fpecies  of  this  complaint,  when  the  cruft  at  the 
coronet  becomes  contracted,  and  comprefling  the  annular  liga¬ 
ment,  8cc.  occafions  lamenels,  the  hoof  acquiring  the  lhape 
formerly  compared  to  that  of  a  bell,  different  methods  have 
fcesn  tried  and  recommended  by  practitioners.  Mr.  Gibfon  pro- 
pofes  to  make  feveral  lines  or  rales  on  the  fore-part  of  the  hoof 
with  a  drawing  knife,  almoft  to  the  quick,  from  the  coronet 
down  to  its  bafis,  and  turning  the  horfe  out  to  grafs  :  others, 
after  this  operation  is  performed,  ferew  the  heels  wide,  by  means 
of  a  ferewed  fhoe  :  a  third  method  praCtified  is,  to  draw  the 
foie,  and  divide  the  flelhy  fubltance  of  the  frog  with  a  knife, 
keeping  it  feparated  by  the  ferewed  fhoe  above  mentioned  :  a 
fourth  method  in  ufe,  is  to  make  the  inner  rim  of  the  lhoe- 
heel  very  thick  on  the  under  fide  (its  upper  furface  being  quite 
flat) ;  and  by  making  it  reft  upon  the  binders  and  foie  at  the 
extremity  of  the  heels,  by  preflure  from  the  weight  of  the  body, 
the  heels  are  forced  to  recede  to  a  greater  diftance  from  one 
another.  Either  of  thefe  methods  may  indeed  in  a  fmall  de¬ 
gree  widen  or  expand  the  horny  fubltance  of  the  cruft,  and  may 
be  of  ufe  in  recent  contractions.  But  when  once  it  has  be¬ 
come  confirmed,  and  is  of  fome  ftanding,  no  means  whatever 
can  then  reftore  the  internal  parts  to  their  primitive  ftate  ;  for. 
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as  the  contraction  takes  place,  the  tender  parts  within  thehoof^ 
being  comprefied,  lofe  their  tone,  and  diminifh  in  their  fize. 
The  blood  veflfels  become  impervious  ;  hence  a  decay  or  waft¬ 
ing  of  the  whole  foot,  and  not  unfrequently  a  concretion  of  the 
parts,  and  of  courfe  the  impoflibility  of  the  horfe  ever  becom¬ 
ing  found.  But  it  has  juft  been  obferved,  that  the  caufe  of  this 
fpecies  of  the  complaint  now  under  conlideration  proceeds  from 
allowing  the  hoofs  to  grow  to  an  extraordinary  fize,  and  keep¬ 
ing  them  too  hot  and  dry,  by  which  they  acquire  a  rigidity  and 
drynefs,  occafioning  a  preternatural  comprelfion  upon  the  co¬ 
ronet.  To  remove  this  (as  the  cafe  will  only  admit  of  pallia¬ 
tion),  the  furface  of  the  hoof  at  its  bafis  mull  be  pared  down 
till  the  blood  appears,  the  thick  ftrong  cruft  upon  the  outfide 
towards  the  toe  ralped  in  the  fame  manner,  and  the  horfe  turned 
out  to  grafs  in  foft  meadow-ground  till  the  feet  recover.  But 
it  mull;  be  obferved,  that  if  both  hoofs  are  alike  affeCted,  one  of 
them  at  one  time  only  Ihould  be  treated  in  the  manner  directed, 
as  a  tendernefs  will  remain  for  fome  days,  which  might  prevent 
the  horfe  from  walking  about  in  fearch  of  food. 

In  the  third  fpecies,  or  a  contraction  of  one,  or  fometimes  of 
both  heels,  in  flat  feet,  from  the  ufe  of  concave  fhoes,  &c. 
where  it  has  not  been  of  very  long  ftanding,  it  may,  by  pro¬ 
per  management,  be  greatly  relieved,  by  laying  afide  the  ufe  of 
concave  fhoes,  and  refraining  from  paring  the  foie,  &c.  But 
to  remove  the  ftriCture  of  the  hoof  more  immediately,  the 
whole  contracted  quarter  of  the  cruft  near  the  heel  muft  be 
ralped  or  pared  to  the  quick,  from  the  coronet  to  its  bafis,  clofe 
to  the  frog,  taking  care  to  avoid  drawing  blood,  putting  on  a 
barred  fhoe,  caufing  the  fhoe-bar  to  prefs  upon  the  frog,  keep¬ 
ing  the  hoof  cool  and  moift,  or  turning  the  horfe  out  to  grafs. 
Hence  the  preflure  from  the  contracted  hoof  being  removed, 
and  the  frog  at  the  fame  time  refting  upon  the  bar  of  the  fhoe, 
the  contracted  quarter  is  thereby  dilated  or  expanded  :  the  new 
hoof  growing  from  the  coronet  downwards  acquires  a  round, 
full  fhape,  and  becomes  of  its  original  form. 

From  what  has  been  faid  concerning  this  diforder  in  the  feet 
of  horfes,  it  is  evident,  what  little  profpeCt  there  is  of  effecting 
a  thorough  cure  by  art,  as  the  complaint  is  of  fuch  a  nature  as 
only  to  admit  of  fome  palliation,  and  even  then  in  fome  very 
favourable  cafes  only.  Neverthelefs,  it  is  practicable  to  prevent 
contractions  in  the  hoofs  from  taking  place,  even  in  thofe  hoofs 
which  are  feemingly  difpofed  that  way  from  their  fhape,  &c. 
by  obferving  the  rules  already  laid  down,  viz.  by  keeping  the 
hoofs  moift  and  cool,  which  is  their  natural  ftate  ;  ufing  flat 
fhoes,  from  which  the  hoofs  can  acquire  no  bad  fhape ;  allowing 
the  foie  and  frog  to  continue  in  their  full  ftrength,  the  latter 
efpeeially  to  reft  upon  the  ground  ;  and  keeping  the  cruft  with¬ 
in  due  bounds,  not  fuffering  it  to  grew  too  long  towards  the 
toe,  nor  too  high  at  the  heels. 

Sect.  VII.  Of  Corns. 

In  the  human  body,  corns  in  the  feet  are  termed  fo  with 
fome  propriety,  from  their  horny  fubltance ;  but  what  are  called 
corns  in  the  feet  of  horfes  are  not  very  properly  named,  as  they 
are  not  of  a  fimilar  nature,  but  rather  refemble  contufions  or 
bruifes,  and  not  unlike  thofe  hardnefles  which  happen  in  the 
palms  of  the  hands  and  fingers  to  working  people,  arifing  from 
violent  pinching,  bruifing,  &c.  where  the  fkin  is  thick.  They 
appear  of  a  blackifh  red  colour,  and  exceedingly  painful  at  firft, 
containing  blood;  but  in  the  end,  the  ferum  or  thinner  parts 
being  abforbed,  the  red  particles  appear  when  the  dead  fkin  is 
removed,  like  red  powder.  In  like  manner,  corns  in  a  horfe’s 
foot  appear  red  and  foxy,  as  the  phrafe  is.  They  are  fitua- 
ted  in  the  corner  or  fliarp  angle  of  the  foie  at  the  extremity  of 
the  heels,  where  the  cruft  refieCts  inward  and  forward,  forming 
the  binders.  But  they  are  more  frequently  to  be  met  with  in 
the  infide  heel,  from  the  manner  of  the  horfe’s  ftanding,  toge- 
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ther  with  the  preffure  or  weight  of  the  body,  which  is  greater 
upon  the  infide  of  the  hoof  than  the  outfide.  Bruifes  of  this 
kind  are  exceedingly  painful,  infomuch  that  the  horfe  ftmnks 
and  Humbles  when  any  thing  touches  or  prefl'es  upon  that  quar¬ 
ter  of  the  hoof ;  hence  proceeds  lamenefs. 

This  complaint  arifes  from  different  caufes,  according  to  the 
lhape  or  natural  formation  of  the  hoof,  together  with  the  treat¬ 
ment  it  has  been  expofed  to.  But  the  following  caufes  are  the 
molt  frequent : 

1.  In  flat  low  heels,  from  too  great  a  preffure  of  the  fhoe- 
heel  upon  the  foie,  whether  from  caukers,  a  too  great  thicknels 
of  iron  upon  the  heels  of  the  fhoe,  or  its  being  bended  down¬ 
wards  upon  the  foie,  or  the  fhoe  made  too  concave;  either  of 
thefe  caufes  will  produce  the  fame  effect:  for,  from  the  too 
great  preffure  upon  the  horny  foie,  the  flefhy  foie,  which  lies 
immediately  underneath  it,  is  comprefled  and  bruifed  between 
the  ffioe-heel,  the  foie,  and  the  extremities  or  outward  points 
of  the  coffin-bone  ;  and  hence  a  contufion  or  bruife,  attended 
with  an  extravafation  of  the  blood,  which  afterwards  gives  that 
part  of  the  foie  a  red  appearance,  and  is  the  reafon  why  the  foie 
on  that  place  never  grows  up  fo  firm  and  folid  as  it  was  before, 
but  remains  foft  and  fpongy,  forming  a  lodgement  for  fand  or 
gravel,  which  frequently  infinuates  itfelf  into  the  quick,  cau- 
fing  an  inflammation,  attended  with  a  fuppuration  or  difcharge 
of  matter,  which,  if  not  finding  a  paffage  below,  will  break 
out  at  the  coronet. 

2.  This  complaint  is  produced  in  wide  open  heels,  when 
the  hoofs  are  very  thick  and  ffrong,  from  too  great  a  luxuriancy 
of  the  binder,  which,  being  infledled  or  bended  downwards  be¬ 
tween  the  fhoe  and  the  foie,  compreffes  the  flefhy  foie,  as  al¬ 
ready  mentioned  ;  and  hence  lamenefs  is  produced. 

a.  This  malady,  in  deep  narrow  hoofs,  proceeds  from  a 
contrafilion  of  the  cruft  comprefling  the  heels,  & c.  Hence,  it 
not  unfrequently  happens  in  hoofs  of  this  fhape,  that  both  heels 
are  alike  aftecled,  from  the  ftricture  and  preffure  of  the  hard¬ 
ened  cruft  upon  the  tendinous  aponeurofis,  &c.  on  the  outfide 
of  the  coffin-bone,  which  in  this  cafe  is  bruifed  between  the 
bone  and  the  cruft ;  hence  the  rednefs  may  fometimes  be  traced 
upwards  almoft  to  the  coronet.  In  this  cafe  no  radical  cure 
can  take  place,  as  the  caufe  which  produces  thefe  bruifes,  &c. 
will  exift  while  the  horfe  lives,  and  at  the  fame  time  the  horfe 
will  be  lame  from  the  contra61ion  of  the  hoof ;  but  the  remedy 
propofed  in  the  preceding  fedtion,  by  way  of  palliation  for  hoof- 
bound  feet,  may  be  of  ufe  to  render  the  horfe  in  fome  meafure 
more  lerviceable. 

With  refpetSl  to  the  two  firft  caufes,  when  the  bruife  proceeds 
from  too  great  a  preffure  from  the  fhoe-heels,  See.  upon  the  foie, 
the  fhoe  mull  be  made  fo  as  to  bear  off  the  tender  part,  and 
likewife  to  fome  diftance  on  both  fides  of  it;  for  which  pur- 
pofe,  a  round  or  a  barred  fhoe  will  be  necefl'ary.  The  red  and 
bruifed  parts  muff  be  cut  out  to  the  quick,  and  the  hoof  kept 
foft  with  emollient  poultices  for  fome  time.  But  the  texture  of 
the  blood-veffels,  and  likewife  that  of  the  hoof  at  the  bruifed 
part,  being  deftroyed,  a  fponginefs  remains  afterwards,  and  upon 
the  leaft  unequal  preffure  from  the  fhoe,  See.  they  are  liable  to  a 
relapfe,  never  admitting  of  a  thorough  cure,  and  of  confequence 
fubjedt  to  frequent  lamenefs. 

Corns  or  bruifes  in  the  feet  of  horfes  might,  by  taking  proper 
care  of  them,  be  eafily  avoided  :  for  in  thofe  countries  where 
horfes  go  moftly  barefooted,  this  malady  is  not  fo  much  as 
known  ;  neither  are  thofe  horfes  that  go  conftantly  at  cart  and 
plough  fubjedt  to  them  :  hence,  therefore,  this  complaint  is 
molt  frequently  to  be  met  with  in  great  towns,  where  horfes  go 
much  upon  hard  pavement,  having  their  flioes  turned  up  with 
high  caukers  on  the  heels,  and  frequently  renewed,  at  the  fame 
time  their  hoofs  being  kept  too  dry  and  hard,  from  ftanding  too 
much  upon  hot  dry  litter :  hence  will  appear  the  neceflity  of 
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complying  with  what  is  mod  natural  to  the  hoofs  of  horfes, 
namely,  coolnefs  and  moifture,  together  with  ufing  fuch  a  form 
of  fhoe  as  will  prefs  equally  upon  the  circumference  of  the 
cruft,  and  without  giving  it  any  bad  unnatural  fhape.  See 
fedt.  X. 

Sect.  VIII.  Of  Running  Thrush  and  Canker. 

i.  A  Running  Tbrujh  (or  Frujh)  is  a  difcharge  of  a  fetid, 
and  fometimes  ichorous,  matter  from  the  cleft  in  the  middle  of 
the  frog,  afledting  one,  frequently  both,  and  in  fome  cafes  all 
the  four  feet  :  but,  generally,  the  fore-feet  are  molt  fubjedt  to 
this  difeafe.  In  molt  cafes,  it  feldom  admits  of  a  radical  cure ; 
but  is  fubjedt  to  frequent  relapfes,  occafioning  lamenefs,  from 
the  rawnefs  and  tendernefs  of  the  parts  afledted,  on  being  ex¬ 
pofed  to  fand,  gravel,  See.  or  in  rough  ground,  from  the  heels 
treaaing  on  fharp  ftones,  See.  and  when  the  horfe  happens  to  be 
of  a  bad  habit  of  body,  the  complaint  may  degenerate  into 
what  is  commonly  called  a  canker. 

Running  thrufhes,  according  to  Mr.  Gibfon,  “  are  fometimes 
profitable  to  horfes  of  flefhy  and  foul  conftitutions ;  becaufe 
(fays  he)  they  drain  off  a  great  many  bad  humours.”  But 
however  falutary  or  beneficial  they  may  be  in  fome  particular 
conftitutions,  yet,  upon  the  whole,  they  prove  extremely  trouble- 
l'ome,  on  account  of  the  lamenefs  and  tendernefs  of  the  feet- 
afledted  with  them  ;  and,  where  there  occurs  one  cafe  in  which 
they  may  properly  be  faid  to  become  beneficial  to  the  conftitu- 
tion,  there  are  a  far  greater  number  in  which  they  are  hurtful, 
as  they  are  brought  on  by  the  treatment  the  hoofs  are  expofed 
to,  together  with  the  injudicious  method  generally  obferved  in 
fhoeing  them,  particularly  in  thofe  hoofs  that  are  narrow- heeled, 
or  difpoled  to  be  hoof-bound,  the  running  thrufh  being  moftly 
an  attendant  upon  that  complaint.  But,  to  explain  this  more 
particularly  :  there  is,  in  the  middle  of  the  frog,  a  cleft  or  open¬ 
ing,  hy  which  the  heels  in  a  natural  (late  have  a  ffnall  degree 
of  contradtion  and  expanfion,  efpecially  when  the  horfe  treads 
or  prefles  his  heel  upon  the  ground,  the  frog  then  expands ;. 
when,  therefore,  a  horfe  is  fhoed  with  concave  or  hollow  fhoes,. 
the  heels  are  deprived  of  that  power  of  expanfion,  being  con¬ 
ftantly  confined  in  a  contradled  ftate  by  the  refiftance  from  the 
outer  edges  of  the  concave  fhoe,  by  which  the  frog  is  preffed  or 
fqueezed  on  both  fides,  by  the  cruft  of  the  heels  being  brought 
nearer  to  or  almoft  into  contadl  with  one  another.  Hence  pain, 
inflammation,  an  obftrudtion  of  the  blood,  &c.  in  the  flefhy 
fubftance  of  the  frog,  and  of  courfe  that  wafting  and  rotten- 
nefs  of  its  external  covering,  which,  falling  off  in  pieces,  leaves 
the  quick  almoft  bare.  The  new  frog,  growing  in  detached 
pieces,  never  acquires  the  folidity  of  the  former;  and  hence 
that  rawnefs  and  tendernefs  which  ever  afterwards  remain;  and' 
that  extreme  fenfibility  of  pain  when  any  hard  fubftance  touches- 
that  part  of  the  foot,  which  of  courfe  fubjedlsthe  horfe  to  frequent 
lamenefs.  There  are,  ho  doubt,  other  caufes  which  may  be  faid 
to  occafion  this  malady,  even  in  thofe  hoofs  that  are  fufficiently 
wide  and  open,  and  where  there  is  not  the  leaft  appearance  of  a 
contradtion  at  the  heels :  but  thefe  are  generally  owing  to  the 
treatment  the  hoofs  are  expofed  to  in  the  liable,  by  keeping 
them  too  hot  and  dry  for  a  long  fpace  of  time  together,  during 
which  the  natural  perfpiration  is  greatly  obftrudted,  by  the 
conflant  application  of  greafe  or  oil  to  the  hardened  hoofs,  and 
fluffing  them  up  with  hot,  refinous,  and  greafy  mixtures,  as 
tar,  turpentine.  Sec.  the  horfe  being  all  the  while  kept  at  full 
feeding,  and  not  having  proper  and  necefl'ary  exercife  to  pro¬ 
mote  the  circulation  of  the  fluids,  and  to  forward  the  ordinary. 
Accretions,  &c.  The  legs  firft  fwell  and  inflame ;  at  lall  a  running 
in  the  frog  appears ;  and  hence  this  difcharge  is  faid  to  be  be¬ 
neficial  to  the  conftitiition,  when  in  fadt  it  is  but  too  frequently, 
brought  on  by  a  flothful  neglcdt,  and  kept  up  by  bad  manage¬ 
ment,  Frefii  air  and  regular  exercife  are  cffentially  necefiaiy 
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-towards  preferring  horfes  in  an  a£tive  healthy  ftate ;  for  running 
thruffles,  like  other  dileafes  to  which  pampered  horfes  are  fub- 
jedt,  are  not  known  in  thofe  countries  where  horfes  run  at  large 
in  the  fields;  neither  are  they  fo  frequently  to  be  met  with  in 
the  country  amongft  labouring  horfes,  whole  exercife  is  regular, 
and  whole  hoofs  are  much  expofed  to  coolnefs  and  moifture,  the 
natural  ftate  of  the  feet  of  horfes. 

With  refpedt  to  the  cure  of  a  running  thrulh,  it  has  been 
hinted,  that  in  mod  cafes,  efpecially  where  it  has  been  of  long 
Handing,  affecting  all  the  feet  more  or  lefs,  it  is  impra&icable 
to  eradicate  it. by  any  afiiftance  from  art.  For  inftance,  when 
it  proceeds  from  contracted  narrow  heels  in  thofe  feet  which  are 
laid  to  be  hoof-bound,  it  is  then  an  attendant  only  on  that  dif- 
eafe ;  and  therefore  cannot  be  cured  without  removing  the  firft 
caufe,  though  then  it  will  only  admit  of  fome  fmall  degree  ot 
palliation :  fee  fe£t.  vi.  But  in  thofe  hoofs  which  are  wide  and 
open  at  the  heels,  where  the  complaint  is  recent,  one  or  both  the 
fore- feet  only  being  affedted,  and  where  there  is  reafon  to  fuf- 
pedt  that  it  proceeds  from  the  ufe  of  concave  or  hollow  fhoes,  or 
keeping  the  hoofs  too  hot,  dry,  and  hard,  the  cure  then  may  be 
completed  without  difficulty,  by  laying  afide  the  ufe  of  con¬ 
cave  fnoes,  walking  the  frogs  clean  after  exercife,  and  dreffing 
them  with  mel  Egyptiacum,  made  as  follows  : 

Mel  Egyptiacum.  Verdegris,  in  fine  powder,  two  ounces; 
honey,  fix  ounces;  vinegar,  four  ounces;  boil  them  over  a 
gentle  fire  till  they  have  acquired  a  reddilh  colour. 

Or  a  folution  of  blue  vitriol. 

Solution  of  vitriol.  Blue  vitriol,  powdered,  one  ounce;  water, 
one  quart : 

keeping  the  hoofs  cool  and  moift.  But,  at  the  fame  time,  re- 
courfe  muft  be  had  to  purging  or  diuretic  medicines,  bleeding 
being  firft  premil’ed  :  if  the  former  is  made  choice  of,  twice  or 
thrice  will  be  l'ufficient,  repeated  at  proper  intervals ;  but  if  the 
latter,  which  leems  preferable,  they  may  be  continued  for  fome 
time  with  great  fafety,  without  lofing  one  day’s  work  of  the 
horfe. 

In  fome  cafes,  there  is  frequently  not  only  a  difcharge  of 
fetid  matter  from  the  clefts  of  the  frogs  ;  but,  at  the  fame  time, 
a  difcharge  of  greafe-like  matter  from  the  round  protuberances 
of  the  heels,  and  the  hollow  of  the  pattern  joints.  Jt  will  be 
neceffary,  therefore,  to  make  a  diftindtion  between  the  matter 
difcharged  in  this  cafe,  which  appears  of  a  thick,  white,  clam¬ 
my,  or  foapy  confidence,  and  that  running  in  the  legs  com¬ 
monly  termed  a  greafe,  which  is  of  a  quite  oppofite  quality ; 
the  latter  by  good  management  will  admit  of  a  thorough  cure, 
whilft  the  former  baffles  all  the  power  of  medicine. 

2.  In  horfes  of  a  grofs  habit  of  body,  efpecially  the  heavy 
draught-kind,  the  running  thruth  fometimes  degenerates  into 
an  incurable  difeafe  called  a  canker.  In  this  cafe,  the  horny 
fubftance  of  the  frog  is  foon  thrown  off;  the  flelhy  parts  grow 
to  an  immoderate  fize,  the  luxuriant  fubftance  or  fpongy  flefh 
having  a  great  number  of  papillae  or  tubercles,  which  Mr.  Gib- 
fon  compares  not  improperly  to  cauliflower,  the  colour  only 
excepted,  which  is  of  a  pale  red,  and  fometimes  variegated 
and  tinged  with  blood ;  attended  with  a  copious  difcharge  of  a 
thin  ichorous  fetid  humour,  having  a  mod  oflenfive  fmell.  If 
its  progrefs  be  not  fpeedily  flopped,  the  flelhy  foie,  from  its 
vicinity,  becomes  likewife  affedted;  the  horny  foie  rots,  decays, 
and  falls  off :  the  whole  foot  turns  into  a  kind  of  quag  or  bog 
(in  warm  weather  full  of  maggots,  which  it  is  almoft  impoflible 
to  prevent,  even  with  the  mod  corrofive  dreffings) ;  the  ten¬ 
dons  become  likewife  affedted,  the  bones  carious,  the  hoof  falls 
.off,  and  the  horfe  is  rendered  ufelefs.  To  prevent  thefe  and  the 
like  confequences,  as  foon  as  a  running  thrulh  begins  to  fhow 
the  lealt  malignant  difpofition,  proper  means  muft  be  ufed  to 
corredt  the  habit  of  body,  and  to  divert  this  difcharge  to  fome 
other  outlet,  either  by  purging  or  diuretic  remedies,  continued 
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for  fome  time,  bleeding  being  firft;  premifed.  As  to  external 
applications,  the  firft  thing  that  is  neceffary  to  be  done,  is  to 
pare  down  the  cruft  till  it  is  lower  than  the  fungus,  or  growth 
of  the  canker,  and  to  remove  any  hard  pieces  of  the  hoof  or  foie 
wherever  it  preffes  upon  the  tender  parts  ;  the  circular  part  of 
the  cruft  fhould  be  furrounded  and  kept  foft  with  an  emollient 
poultice.  For  dreffings,  the  milder  efcharotic  powders  may  be 
firft  tried,  as  the  following  ; 

Take  burnt  alum  powdered,  two  ounces;  blue  vitriol  pow¬ 
dered,  one  ounce. 

But  when  it  degenerates  into  the  laft  fpecies  mentioned  above, 
afiedting  the  flelhy  foie,  &c.  the  ltrongeft  corrofive  applications 
will  then  be  neceffary,  and  fometimes  hardly  fufficient  to  keep 
down  the  luxuriancy  of  the  fungus.  The  cauftic  oils  are  found 
preferable,  as  oil  of  vitriol,  aquafortis,  butter  of  antimony :  either 
of  thefe  may  be  applied  once  every  day ;  otherwife,  if  negledted 
dreffing  too  long,  or  to  every  other  day,  which  is  the  common 
practice,  the  great  humidity  and  moifture  iffuing  from  the  fun¬ 
gus  fo  weakens  the  force  of  the  ftrongeft  oils,  that  they  have 
little  or  no  effedt  :  when  thefe  lharp  dreffings  feem  to  gain  upon 
the  canker,  it  may  be  dreffed  with  equal  parts  of  red  precipitate 
and  burnt  alum  pounded  and  mixed  together,  till  fuch  time  as 
the  new  foie  begins  to  grow  ;  the  purging  or  diuretic  medicines 
being  given  at  proper  intervals  till  the  cure  is  completed. 

Sect.  IX.  Of  False -quarter,  and  Sand-cracks. 

i.  Wiiat  is  commonly  called  a  falf e-quarter  in  the  foot  of  a 
horfe  is  a  cleft  or  chink  in  the  fide  or  quarter  of  the  hoof,  run¬ 
ning  in  a  llanting  direction  with  the  horrty  fibres  of  the  hoof, 
from  the  coronet  to  its  bafis,  by  which  the  horny  fubftance  of 
the  cruft  is  divided  ;  one  part  of  the  hoof  being  in  a  manner  de-* 
tached  from  the  other,  and  rendered  unable  to  fuftain  its  portion 
or  fhare  of  the  weight  of  the  limb,  &c.  and  hence  the  name  of  falfe- 
quartcr :  for,  when  the  horfe  fets  his  foot  on  the  ground,  the  chink 
widens ;  but,  when  it  is  lifted  up,  the  hardened  edges  of  the  di¬ 
vided  hoof  take  in  between  them  the  tender  and  foft  parts,  and 
fqueeze  them  fo  as  to  occafion  frequent  bleeding  at  the  chink. 
This  is  frequently  attended  with  inflammation,  a  difcharge  of 
matter,  and  of  courfe  lamenefs. 

This  complaint,  notwithftanding  the  different  accounts  com¬ 
monly  given  as  to  the  caufe  of  it,  is  in  fadt  the  effedt  of  a  deep 
wound  or  bruife  upon  the  coronet,  by  which  the  continuity  of 
the  parts  has  been  entirely  broken  off ;  for  we  always  find,  that 
when  the  horny  fibres  are  divided  at  their  roots,  they  never  unite 
or  grow  up  as  before,  but  leave  a  blemilh,  more  or  lefs,  in  pro¬ 
portion  to  the  fize  and  deepnefs  of  fuch  wounds,  &c.  We  have 
many  inftances  of  this,  even  in  the  human  body ;  for  when  a 
wound  happens  at  the  root  of  the  nail,  whether  in  the  fingers 
or  toes,  it  occafions  a  blemiffl,  which  continues  to  grow  in  the 
fame  manner  afterwards.  Hence  it  will  be  evident,  that  no 
radical  cure  can  poffibly  take  place  ;  but  we  may  fo  far  palliate 
the  complaint  as  to  render  the  horfe  fomething  ufeful,  by  ufing 
a  fhoe  of  fuch  a  conftrudtion  as  will  fupport  the  weight  of  the 
limb,  &c.  without  refting  or  preffing  too  much  upon  the  weak¬ 
ened  quarter ;  for  which  purpofe,  a  round,  or  what  is  called  a 
barred Jboe,  will  be  mod  proper.  The  furface  of  the  hoof  on 
and  near  t|ie  difeafed  part  may  be  cut  down  lower  than  the 
furface  of  the  cruft  upon  which  the  fhoe  is  to  reft ;  or,  if  the 
hoof  will  not  admit  of  being  cut  down,  the  ffloe  may  be  raifed 
up  from  the  weak  quarter.  Either  of  thefe  means  will  remove 
the  weight  of  the  body  from  the  difeafed  part,  and  the  horfe  will 
of  courfe  be  relieved. 

But  as  fand  or  gravel  is  eafily  admitted  into  the  chink  or 
crack,  where,  being  accumulated  and  pent  up,  it  irritates  and 
inflames  the  parts,  whereby  matter  is  formed  underneath  the 
hoof,  which  caufes  lamenefs,  and  which  not  unfrequently 
breaks  out  at  the  coronet,  producing  the  molt  inveterate  ul- 
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cers,  which  become  extremely  difficult  to  heal,  on  account  of 
the  finus  or  fittula  branching  out  in  different  directions  under¬ 
neath  the  hoof :  therefore,  horfes  with  this  defeCt  (hould  be 
carefully  obferved  ;  and,  when  the  thick -hardened  edges  of  the 
chink  or  crack  grow  too  high,  by  which  it  is  fo  much  the  deep¬ 
er,  and,  of  courfe,  lodges  the  greater  quantity  of  land,  &c. 
thefe  edges  thoiild  be  rafped,  or  pared  with  a  crooked  knife,  till 
the  feam  difappears.  But  wherever  there  remains  a  blacknels, 
or  appearance  of  gravel,  that  part  muff  be  traced  farther  ;  al¬ 
ways  obferving,  if  poffible,  to  avoid  drawing  blood.  The  chink 
or  crack  thus  made  fmooth  and  equal,  no  land  or  gravel  can 
lodge  in  it ;  and  as  the  parts  will  be  tender,  it  will  be  neceffary 
to  apply  an  emollient  poultice  for  tome  days,  till  the  tendernels 
wears  off.  It  the  inflammation  has  been  great,  and  matter 
formed  in  the  crack,  or  the  parts  wounded  by  the  knife  in  cut¬ 
ting  its  hardened  edges,  granulations  of  iieth  may  rile  and  jet 
out ;  but  thefe  may  be  reffrained  by  dry  lint  and  preffure,  with¬ 
out  the  ufe  of  efcharotics,  which  are  abfurd,  as  well  as  cruel, 
-applications,  where  the  llclh  produced  is  ot  a  natural  and  heal¬ 
th)-  kind. 

2.  A  fund-crack  is  a  perpendicular  Allure  extending  more  or 
lefs  from  above  downwards,  or  from  below  upwards,  but  in  all 
inffances  penetrating  to  the  fenlible  parts, and  thus  caufing  lame- 
.  aiefs  when  the  animal  puts  himlelf  in  motion.  ’Where  this  hap¬ 
pens  there  is  a  preternatural  brittlenefs  and  drynefs  of  the  hoof, 
which  thould  be  counterstfted,  either  by  turning  the  horfe  out 
upon  wet  ground,  or  by  applying  moiff  poultices  to  his  feet 
when  in  the  liable. 

Where  a  fand-crack  extends  to  the  coronet,  the  velTels  whofe 
office  it  is  to  iecrete  that  matter  which  regenerates  the  hoof,  are 
prevented  from  throwing  out  their  contents  in  iuch  a  way,  as  to 
produce  a  continuity  of  furface  ;  the  caufe  of  this  is  principally 
the  interruption  occafioned  by  the  motions  0|f  the  horle,  which 
continually  produce  motion  between  the  two  tides  of  the  Allure. 

When  a  land-crack  is  firff  perceived,  there  is  a  mode  by 
which  the  extent  of  the  mifehief  may  be  in  fome  degree  limited, 
and  which  ought  in  all  cafes  to  be  put  in  praftice.  This  conliffs 
in  making  a  tranl've'rfe  inciffon  of  tome  depth,  about  a  draw's 
breadth  above  (or  below,  if  the  crack  proceeds  downwards)  the 
extreme  portion  of  the  fillure.  To  ctlcdt  a  cure  of  this  difeafe, 
the  tides  of  the  crack  muff  be  pared  through  its  whQle  length, 
and  the  tranfverfe  incifion  alto  made,  after  which  the  re-pro- 
duftion  of  the  hoof  from  the  coronet  muff  be  watched,  and  when 
favourable,  it  muff  be  lecured  from  fplitting  in  conlequence  of 
motion  communicated  from  the  old  crack,  by  another  tranfverfe 
cut  or  incifion  in  the  cruft. 

By  this  kind  of  management,  this  difeafe  fo  exceedingly  de¬ 
trimental  to  horfes  may  be  got  the  better  of.  But  in  order  to 
prevent  its  return,  or  the  formation  of  cracks  in  other  parts  of 
the  hoof,  every  method  thouid  be  taken  to  counteract  the  brit¬ 
tlenefs  of  the  latter,  as  on  that  alone  depends  the  healthmels  of 
the  animal  in  this  particular. 

Sect.  X.  Of  Cutting  in  Travelling. 

It  frequently  happens  that  horfes  cut  their  legs  both  before  and 
behind,  by  ftriking  or  knocking  the  ihoe,  when  trotting,  againft 
the  oppofite  leg,  whereby  a  wound, is  made,  which  is  attended 
with  an  inflammation,  lwclling,  See.  and  of  courfe  lamenefs. 
The  parts  commonly  wounded,  from  cutting  in  the  fore-legs, 
are  the  prominent  and  back  part  of  the  fetlock  joint  ;  and  un¬ 
der  the  knee  joint  on  the  infule  of  the  leg.  The  former  is  moft 
common :  the  latter  only  happens  to  thofe  horfes  that  raife 
their  feet  high  in  trotting;  and,  as  fuch  horfes  generally  go  faff, 
this  laft  fpecies  of  cutting  is  diftinguithed  by  the  name  of  the 
Jivift  or  fpeedy  cut.  In  the  hind-legs,  horfes  cut  themfelves 
upon  the  prominent  part  of  the  fetlock -joint;  and  fometimes, 
-eipecially  thoto  who  move  their  legs  too  low,  cut  upon  the  co- 
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ronet.  But  whether  they  cut  before  or  behind,  it  commonly 
proceeds  from  tome  of  the  following  caul’es : 

1.  Injudicious  lhoeing;  under  which  may  be  included,  the 
hoofs  being  fuffered  to  grow  too  large  and  broad,  the  thoe  pro¬ 
jecting  over  the  infide  edge  of  the  hoof,  the  clenches  or  rivets  of 
the  nails  rifing  above  the  furface  of  the  cruft. 

There  are  a  great  variety  of  (hoes  recommended  for  prevent¬ 
ing  this  complaint,  of  different  conftruCtions ;  but  the  moft 
common  are  thofe  that  are  made  thick  upon  the  infide  heel. 
Others  have  a  border  or  margin  turned  up  upon  the  infide  of  the 
Ihoe’s  rim,  commonly  called  a  feather,  which  raifes  the  infide 
of  the  hoof  confiderably  higher  from  the  ground  than  the  out- 
fide.  Either  of  thefe  fhoes  may  be  of  ufe  to  a  dealer,  in  order  to 
make  a  wry-footed  horfe  appear  to  Hand  ftraight  upon  his 
limbs  ;  but  can  have  no  effeCt  upen  a  horfe's  manner  of  moving 
his  legs,  efpecially  at  the  time  when  the  foot  is  raifed  from  the 
ground,  and  palling  by  the  other  leg,  fo  as  to  prevent  him  from 
cutting.  The  reafon  why  this  method  of  lhoeing  Teems  to  fuc- 
ceed,  efpecially  in  the  hind-feet,  is  this  :  When  the  Ihoe  is  made 
thick  upon  the  infide  heel,  which  part  commonly  ftrikes  the 
oppofite  leg,  the  flioe-nails  are  removed  to  a  conliderable  dillance 
forward  from  the  thick  part  of  the  Ihoe,  which,  at  the  Tame 
time,  is  kept  much  within  the  circle  of  the  hoof ;  and,  on  that 
account,  it  becomes  impoflible  that  the  flioe  ffiould  touch  the 
oppofite  leg.  But,  to  fliow  that  this  railing  of  the  infide  quar¬ 
ter  or  heel,  by  a  thicknefs  of  iron  in  the  Ihoe,  is  not  neceffary 
to  prevent  horfes  from  cutting,  the  author  has  frequently  caufed 
the  heel  of  the  flioe  to  be  made  thinner  than  common  ;  and,  by 
keeping  it  within  the  hoof,  it  anfwered  equally  well  with  the 
former :  he  has  likewife  caufed  the  flioe  to  be  cut  in  the  middle 
of  the  quarter,  whereby  the  hoof  at  the  heel  was  left  quite 
bare  ;  which  anfwered  the  purpofe  fo  much  the  better,  as  the 
foot  was  the  lefs  loaded  with  the  additional  weight  of  fuperfluous 
iron. 

2.  The  great  weight  of  the  concave  flioes  commonly  ufed, 
is  likewife  another  caufe  why  horfes,  that  in  other  refpefts 
move  well  upon  their  legs,  do  frequently  cut  and  wound  them¬ 
felves  ;  and  to  this  we  may  add,  the  great  length  of  the  hoof  at 
the  toe,  efpecially  in  the  fore-feet,  which  is  allowed  frequently 
to  grow  to  an  unnatural  fize.  It  has  been  already  obferved*. 
that  a  great  load  of  iron  is  by  no  means  neceffary  in  a  horfe’s 
fhoe :  on  the  contrary,  it  becomes  a  great  disadvantage  ;  for  a 
flat  one  that  is  properly  conftrufted,  and  well  wrought,  that  is, 
well  hammered,  will  wear  as  long  as  a  concave  or  hollow  Shoe 
that  is  almoft  double  the  weight  of  the  former.  This,  at  firff 
view,  will  perhaps  appear  a  paradox ;  but,  nevertheless,  it  is 
a  fa  ft :  for  as  the  round  or  outward  furface  of  a  concave  too* 
is  the  only  part  that  touches  the  ground,  and  is  liable  to  be 
worn,  it  loon  grows  thin,  and  yields  to  the  preflure  from  the 
weight  of  the  body  ;  and  therefore  mult  be  renewed  before  the 
other  parts  of  it  are  hardly  touched,  and  but  little  reduced  in  its 
original  weight.  But  the  furface  of  a  flat  flioe,  retting  equally 
upon  the  ground,  will  remain  firm  upon  the  hoof,  and  l»e  fuffi- 
ciently  itrong  to  l'upport  the  weight  of  the  body  till  it  wear* 
very  thin. 

When  horfes  cut  or  wound  themfelves  immediately  under 
the  knee-joint,  this  is  called  the fivft  or  fpeedy  cut ;  and  is  oc 
cafioned  by  raifing  the  feet  high  in  trotting,  whereby  the  infide 
toe  or  quarter  of  the  hoof  ftrikes  againft  the  oppofite  leg.  This 
is  eafily  prevented  by  making  the  Ihoe  ftraight,  and  placing  it 
confiderably  within  the  hoof  at  the  part  where  the  hoof  ftrikes 
the  other  leg,  obferving  that  no  nails  art  to  be  put  in  that  part 
of  the  flioe  which  is  kept  to  much  within  the  hoof,  otherwife 
they  mult  immediately  plunge  into  the  quick. 

3.  When  cutting  proceeds  from  a  natural  deft  ft,  that  is,  a 
wrong  pofition  of  the  foot  upon  the  leg-bones,  whereby  the  toes 
are  turned  too  much  outward  or  too  much  inward  ;  at  the  fame 
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time,  if  the  horfe  crofies  his  legs  much  in  trotting  ;  in  this  cafe 
there  is  no  preventing  his  cutting  altogether,  though  it  may  be 
palliated.  Such  horfes  are  by  no  means  fit  for  travelling, 
being  generally  addicted  both  to  cutting  and  (tumbling. 

4.  This  accident  may  proceed  from  fatigue  or  weaknefs, 
■which  happens  frequently,  even  to  thofe  horfes  that  deal  their 
legs  well  (as  the  phrafe  is),  efpecially  in  young  horfes ;  but  they 
foon  leave  it  off  when  they  acquire  more  ftrength,  and  are  ac- 
cuftomed  to  their  work.  Mo  ft  people  muft  have  experienced  this 
in  themfelves  when  boys,  as  they  at  that  age  are  very  ready  to 
knock  their  ancles  with  the  heel  of  the  oppofite  fnoe,  which  cuf- 
tom  wears  off  as  they  grow  ftrong.  Upon  the  whole,  the  beft 
general  rule  that  can  be  laid  down  for  preventing  horfes  from 
cutting  their  legs,  is  to  keep  their  hoofs  round  and  fhort  at  the 
toe,  and  from  growing  too  large  and  broad  ;  to  obferve  that  the 
fhoe  does  not  projedt  over  the  infide  edge  of  the  hoof;  that  the 
clenches  or  rivets  of  the  nails  on  the  outer  furface  of  the  cruft 
are  ffnooth  ;  and,  above  all,  that  the  flioe  be  made  light,  well 
worked,  and  properly  proportioned  to  the  fize  of  the  foot.  See 
the  following  fedtion  : 

Sect,  XI.  Of  Shoeing. 

Horses  are  ftiod  with  iron  in  order  to  defend  and  preferve 
their  hoofs.  As  feet  differ,  lo-  (hould  flioes  accordingly.  In  a 
judicious  treatife  on  this  fubjedt  by  Mr.  Clark  of  Edinburgh, 
the  common  form  of  fhoes  and  the  method  of  (hoeing  are, 
with  great  reafon,  totally  condemned,  and  a  new  method  recom¬ 
mended,  which  feems  founded  on  rational  principles,  and  to 
have  been  confirmed  by  experience. 

“  In  preparing  the  foot  for  the  fhoe  according  to  the  com¬ 
mon  method,  our  author  obferves,  the  frog,  the  foie,  and  the 
bars  or  binders,  are  pared  fo  much,  that  the  blood  frequently 
appears.  The  fhoe  by  its  form  (being  thick  on  the  infide  of  the 
rim,  and  thin  upon  the  outfide,  fee  plate  2 1.)  muft  of  confe- 
quence  be  made  concave  or  hollow  on  that  fide  which  is  placed 
immediately  next  the  foot,  in  order  to  prevent  its  refting  upon 
the  foie.  Tire  fhoes  are  generally  of  an  immoderate  weight  and 
length,  and  every  means  isufed  to  prevent  the  frog  from  refting 
upon  the  ground,  by  making  the  flioe  heels  thick,  broad,  and 
ftrong,  or  raifing  cramps  or  caukers  on  them. 

“  From  this  form  of  the  fhoe,  and  from  this  method  of  treat¬ 
ing  the  hoof,  the  frog  is  raifed  to  a  confiderable  height  above  the 
ground,  the  heels  are  deprived  of  that  fubftance  which  was  pro¬ 
vided  by  nature  to  keep  the  cruft  extended  at  a  proper  wide- 
nefs,  and  the  foot  is  fixed  as  it  were  in  a  vice. 

“  By  the  preflure  from  the  weight  of  the  body,  and  refill - 
anqe  from  the  outer  edges  of  the  flioe,  the  heels  are  forced  toge¬ 
ther,  and  retain  that  fliape  imprefied  upon  them,  which  it  is 
Impotftble  ever  afterwards  to  remove ;  hence  a  contraction  of 
the  heels,  and  of  courfe  lamenefs.  But  farther— 

“  The  heels,  as  has  been  obferved,  being  forced  together,  the 
cruft: preffes  upon  the  proceffes  of  the  coffin  and  extremities  of 
the  nut-bone  :  the  frog  is  confined,  and,  raifed  fo  far  from  the 
ground,  that  it  cannot  have  that  fupport  upon  it  which  it  ought 
to  have  :  the  circulation  of  the  blood  is  impeded,  and  a  wafting 
of  the  frog,  and  frequently  of  the  whole  foot,  enfues.  ,Hence 
proceed  all  thofe  dileafes  of  the  feet,  known  by  the  names, 
of  founder ,  hocf -bound,  narrow-heels,  thrujhes,.  corns,  high 
foies,  &c. 

“  I  have  likewife  frequently  obferved,  from  this  comprefiion 
of  the  internal  parts  of  the  foot,  a  (welling  of  tire  legs  imme¬ 
diately  above  the  hoof,  attended  with  great  pain  and  inflamma¬ 
tion,  with  a  difcharge  of  thin,  ichorous,  fetid  matter  :  from 
•which  fymptoms,..it  is  often  concluded,  that  the  horfe  is  in  a  bad 
habit  of  body  (or  what  is  termed  a  gr  safe  falling  dczvnj,  and 
muft  therefore  undergo  a  courfe  of  medicine,.  See. 

“  The  bad  effects  of  this  pradtice  are  flill  more  obvious  upon 
the  external  parts  of  the  hoof,  The  crult  toward  the  toe,  being 
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the  only  part  of  the  hoof  free  from  compreflion,  enjoys  a  free 
circulation  of  that  fluid  neceffary  for  its  nourifliment,  and  grows 
broader  and  longer ;  from  which  extraordinary  length  of  toe, 
the  horfe  (tumbles  in  his  going,  and  cuts  his  legs.  The  frnaller 
particles  of  fand  infinuate  themfelves  between  the  fhoe  and  the 
heels,  which  grind  them  away,  and  thereby  produce  lamenefs. 
All  this  is  entirely  owing  to  the  great  fpring  the  heels  of  the 
horfe  muft  unavoidably  have  upon  the  heels  of  a  fhoe  made  in 
this  form. 

“  This  concave  (hoe  in  time  wears  thin  at  the  toe,  and, 
yielding  to  the  preflure  made  upon  it,  is  forced  wider,  and  of 
confequence  breaks  off  all  that  part  of  the  cruft  on  the  outfide  of 
the  nails.  Inftances  of  this  kind  daily  occur,  infomuch  that 
there  hardly  remains  cruft  fufficient  to  fix  a  flioe  upon. 

“  It  is  generally  thought,  that  the  broader  a  (hoe  is,  and  the 
more  it  covers  the  foie  and  frog,  a  horfe  will  travel  the  better. 
But,  as  has  been  formerly  remarked,  the  broader  a  flioe  is  of  this 
form,  if  muft  be  made  the  more  concave  ;  and,  of  confequence, 
the  contradling  power  upon  the  heels  muft  be  the  greater.  It  is 
likewife  to  be  obferved,  that,  by  ufing  ftrong  broad-rimmed  con¬ 
cave  flioes  in  the  fummer-feafon,  when  the  weather  is  hot  and 
the  roads  very  diy  and  hard,  if  a  horfe  is  obliged  to  ride  faft, 
the  fhoes,  by  repeated  ftrokes  (or  fridlion)  againft  the  ground, 
acquire  a  great  degree  of  heat,  which  is  communicated  to  the 
internal  parts  of  the  foot;  and,  together  with  the  contradlion 
upon  the  heels  occafioned  by  the  form  of  the  (hoe,  muft  certainly 
caufe  exquifite  pain.  This  is  frequently  fucceeded  by  a  violent 
inflammation  in  the  internal  parts  of  the  hoof,  and  is  the  caufe  of 
that  difeafe  in  the  feet  fo  fatal  to  the  very  beft  of  our  horfes, . 
commonly  termed  a  founder.  This  is  alfo  the  reafon  why 
horfes,  after  a  journey  or  a  hard  ride,  are  obferved  to  ftiift  their 
feet  fo  frequently,  and  to  fie  down  much. 

“  If  we  attend  further  to  the  convex  furface  of  this  flioe,  and 
the  convexity  of  the  pavement  upon  which  horfes  walk,  it  will 
then  be  evident  that  it  is  impoflible  for  them  to  keep  their  feet 
from  flipping  in  this  form  of  fhoe,  efpecially  upon  declivities  of 
ftreets. 

“  It  is  alfo  a  common  practice,  efpecially  in  this  place,  to 
turn  up  the  heels  of  the  flioes  into  what  is  called  cramps  or 
cankers,  by  which  means  the  weight  of  the  horle  is  confined  to  a 
very  narrow  furface,  viz.  the  inner  round  edge  of  the  flioe-rim 
and  the  points  or  caukers  of  each  heel,  which  foon  wear  round  , 
and  blunt ;  befides,  they  for  the  moft  part  are  made  by  far  too  • 
thick  and  long.  The  confequence  is,  that  it  throws  the  horfe. 
forward  upon  the  toes,  and  is  apt  to  make  him  flip  and  (tumble. 
To  this  caufe  we  muft  likewife  aferibe  the  frequent  and  fudden . 
lamenefs  horfes  are  fubjedt  to  in  the  legs,  by  twifting  the  liga¬ 
ments  of  the  joints,  tendons,  &c. 

“  I  do  not  affirm  that  caukers  are  always  hurtful,  and  ought 
to  be  laid  afide  :  on  the  contrary,  I  grant,  that  they,  or  fome 
fuch-like  contrivance,  are  extremely  neceffary,  and  may  be  ufedv 
with  advantage  upon  fiat  (hoes  where  the  ground  is  ffippery ;  but  . 
they  (hould  be  made  thinner  and  (harper  than  thofe  commonly 
ufed,  fo  as  to  fink  into  the  ground,  otherwife  they  will  rather  be. 
hurtful  than  of  any  advantage. 

“  The  Chinefe  are  (aid  to  account  a  fmall  foot  an  ornament 
in  their  women,-  and  for  that  purpofe,  when  young,  their  feet 
are  confined  in  fmall  (hoes.  This  no  douot  produces  the  defired 
effedt ;  but  muft  neceffarily  be  very  prejudicial  tc  them  in  walk¬ 
ing,  and  apt  to  render  them  entirely  lame. 

“  This  pradtice,  however,  very  much  refembles  our  manner 
of  fhoeing  horfes  :  for,  if  we  looked  upon  it  as  an  advantage  to  < 
them  to  have  long  feet,  with  narrow  low  heels,,  and  fnppofing; 
we  obferved  no  inconvenience  to  attend  it,  or  bad  confequence 
to  follow  it,  we  could  not  poffibly  ufe  a  more  effedtual  means  to 
bring  it  about,  than  by  following  the  method  already  de- 
feribed. 

"  In  (hoeing  a  horfe,  therefore,  we  (hould  in  this,  as  in 
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every  other  cafe,  fludy  to  follow  nature  :  and  certainly  that  fhoe 
which  is  made  of  l'uch  a  form  as  to  refemble  as  near  as  poffible 
the  natural  tread  and  lhape  of  the  foot,  mult  be  preferable  to 
any  other. 

“  But  it  is  extremely  difficult  to  lay  down  fixed  rules  with 
refpeft  to  the  proper  method  to  be  obferved  in  treating  the 
hoofs  of  different  horfes :  it  is  equally  difficult  to  lay  down  any 
certain  rule  for  determining  the  precife  form  to  be  given  their 
(hoes.  This  will  be  obvious  to  every  judicious  practitioner, 
from  the  various  conftrutions  of  their  feet,  from  difeafe,  and 
from  other  caufes  that  may  occur ;  fo  that  a  great  deal  muft 
depend  upon  the  difcretion  and  judgment  of  the  operator,  in 
proportioning  the  Ihoe  to  the  foot,  by  imitating  the  natural 
tread,  to  prevent  the  hoof  from  contracting  a  bad  lhape. 

“  In  order,  therefore,  to  give  forne  general  idea  of  what  may 
be  thought  moll  necelfary  in  this  matter,  I  (hall  endeavour  to 
defcribe  that  form  of  Ihoe  and  method  of  treating  the  hoofs 
of  horfes,  which  from  experience  I  have  found  molt  benefi¬ 
cial. 

The  following  Mr.  Clark  recommends  as  the  proper  me¬ 
thod.  “  It  is  to  be  remembered  (fays  he)  that  a  horfe’s  Ihoe 
ought  by  no  means  to  reft  upon  the  lole,  otherwife  it  will  oc¬ 
casion  lamenels  ;  therefore  it  muft  reft  entirely  on  the  cruft  : 
and,  in  order  that  we  may  imitate  the  natural  tread  of  the  foot, 
the  Ihoe  muft  be  made  fiat  (if  the  height  of  the  lole  does  not  for¬ 
bid  it) ;  it  muft  be  of  an  equal  thicknefs  all  around  the  outfide 
of  the  rim  ;  and  on  that  part  of  it  which  is  to  be  placed  imme¬ 
diately  next  the  foot,  a  narrow  rim  or  margin  is  to  be  formed, 
not  exceeding  the  breadth  of  the  cruft  upon  which  it  is  to  reft, 
with  the  nail-holes  placed  exactly  in  the  middle  ;  and  from  this 
narrow  rim  the  Ihoe  is  to  be  made  gradually  thinner  towards  its 
inner  edge.  See  fig.  i.  and  2. 

“  The  breadth  of  the  Ihoe  is  to  be  regulated  by  the  fize  of 
the  foot,  and  the  work  to  which  the  horfe  is  accuftomed  :  but, 
in  general,  it  Ihould  be  made  rather  broad  at  the  toe,  and  narrow 
towards  the  extremity  of  each  heel,  in  order  to  let  the  frog  reft 
with  freedom  upon  the  ground.  The  neceflity  of  this  has  been 
already  fhown. 

"  The  fhoe  being  thus  formed  and  ffiaped  like  the  foot,  the 
furface  of  the  cruft  is  to  be  made  i'mooth,  and  the  fhoe  fixed  on 
with  eight  or  at  molt  ten  nails,  the  heads  of  which  ihould  be 
funk  into  the  holes,  fo  as  to  be  equal  with  the  furfaCe  of  the 
fhoe.  The  foie,  frog,  and  bars,  as  I  have  already  obferved, 
Ihould  never  be  pared,  farther  than  taking  oft'  what  is  ragged 
from  the  frog,  and.  any  excrefcences  or  inequalities  from  the 
■foie.  And  it  is  very  properly  remarked  by  Mr.  Ofmer,  ‘  That 
the  fhoe  fliould  be  made  fo  as  to  ftand  a  little  wider  at  the  ex¬ 
tremity  of  each  heel  than  the  foot  itfelf :  otherwife,  as  the  foot 
grows  in  length,  the  heel  of  the  fhoe  in  a  ihort  time  gets  within 
the  heel  of  the  horfe  ;  which  prefture  often  breaks  the  cruft, 
and  produces  a  temporary  lamenefs,  perhaps  a  corn.’ 

“  This  method  of  flioeing  horfes  I  have  followed  long  be¬ 
fore  Mr.  Ofmer’s  treatife  on  that  iubjeft  was  publifhed ;  and 
for  thefe  feveral  years  palt  I  have  endeavoured  to  introduce  it 
into  practice. 

“  But  1b  much  are  farriers,  grooms,  8cc.  prejudiced  in  favour 
of  the  common  method  of  fhoeing  and  paring  out  the  feet,  that 
it  is  with  difficulty  they  can  even  be  prevailed  upon  to  make  a 
proper  trial  of  it. 

“  They  cannot  be  fatisfied  unlefs  the  frog  be  finely  fhaped, 
the  foie  pared,  and  the  bars  cut  out,  in  order  to  make  the  heels 
appear  wide.  This  practice  gives-  them  a  fhow  of  widencls  for 
the  time;  yet  that,  together  with  the  concave  form  of  the  fhoe, 
forwards  the  contraction  of  the  heels,  which,  when  confirmed, 
renders  the  animal  lame  for  life. 

“  In  this  fiat  form  of  fhoe,  its  thickeft  part  is  upon  the  out- 
fide  of  the  rim,  where  it  is  molt  expofed  to  be  worn  3  and  being 


made  gradually  thinner  towards  its  inner  edge,  it  is  therefore 
much  lighter  than  the  common  concave  fhoe :  yet  it  will  laft 
equally  as  long,  and  with  more  advantage  to  the  hoof;  and  as 
the  frog  or  heel  is  allowed  to  reft  upon  the  ground,  the  foot  en¬ 
joys  the  fame  points  of  fupport  as  in  its  natural  ftate.  It  muft 
therefore  be  much  eafier  for  the  horfe  in  his  way  of  going,  and 
be  a  means  of  making  him  furer-footed.  It  is  likewife  evident, 
that,  from  this  fhoe,  the  hoof  cannot  acquire  any  bad  form  ; 
when,  at  the  fame  time,  it  receives  every  advantage  that  poffibly 
could  be  expeCted  from  flioeing.  In  this  refpeCt  it  may  very 
properly  be  laid,  that  we  make  the  fhoe  to  the  foot,  and  not  the 
foot  to  the  fhoe,  as  is  but  too  much  the  cafe  in  the  concave 
{hoes,  where  the  foot  very  much  refembles  that  of  a  cat’s  fixed 
into  a  walnpt-fhell. 

“  It  is  to  be  obferved,  that  the  hoofs  of  young  horfes,  before 
they  are  {hoed,  for  the  mod  part  are  wide  and  open  at  the  heels, 
and  that  the  cruft'  is  fufficiently  thick  and  ftrong  to  admit  of  the 
nails  being  fixed  very  near  the  extremities  of  each.  But,  as  I 
have  formerly  remarked}  from  the  conftant  ufe  of  concave 
flioes,  the  cruft  of  this  part  of  the  foot  grows  thinner  and  weak¬ 
er  ;  and  when  the  nails  are  fixed  too  far  back,  efpecially  upon 
the  infide,  the  horfe  becomes  lame  :  to  avoid  this,  they  are  placed 
more  towards  the  fore-part  of  the  hoof.  This  caufes  the  heels 
of  the  horfe  to  have  the  greater  fpring  upon  the  heels  of  the 
fhoe,  which  is  fo  very  detrimental  as  to  occafion  lamenefs  ; 
whereas,  by  ufing  this  flat  form  of  fhoe,  all  thefe  inconveniences 
are  avoided ;  and  if  the  hoofs  of  young  horfes,  from  the  firft- 
time  that  they  were  fhoed,  were  continued  to  be  conftantly  treat¬ 
ed  according  to  the  method  here  recommended,  the  heels  would 
always  retain  their  natural  ftrength  and  fliape. 

“  By  following  this  flat  method  of  fhoeing,  and  manner  of 
treating  the  hoofs,  feveral  horfes  now  under  my  care,  that  were 
formerly  tender-footed,  and  frequently  lame,  while  fhoed  with 
broad  concave  fhoes,  are  now  quite  found,  and  their  hoofs  in  as 
good  condition  as  when  the  firft  fhoes  were  put  upon  them  :  In  ■ 
particular,  the  horfe  that  wore  the  broad  concave  fhoes,  from 
which  the  drawings  of  fig.  3.  and  4.  were  taken,  now  goes  per¬ 
fectly  found  in  the  open  narrow  kind  of  fhoes,  as  reprefented 
fig.  1.  2. 

“  If  farriers  confklered  attentively  the  defign  of  flioeing 
horfes,.  and  would  take  pains  to  make  themfelves  ■  acquainted 
with  the  anatomical  ftrufture  of  the  foot,  they  would  then  be 
convinced,  that  this  method  of  treating^  the  hoofs,  and  this 
form  of  fhoe,  is  preferable  to  that  which  is  fo  generally  prac- 
tifed. 

“  It  has  been  alleged,  that  in  this  form- of  fhoe  horfes  do 
not  go  fo  wellas  in  that  commonly  ufed.  This  objection  will 
eafily  be  laid  afide,  by  attending  to  the>  following  particulars. 
There  arc  but  few  practitioners  that  can  or-  will  endeavour  to 
make  this  fort  of  Ihoe  as  it  ought  to  be.  The  iron,  in  forming 
it,  does  not  fo  eafily  turn  into  th£  circular  fhap»  necefiary  as  in 
the  common  flioe;  and  perhaps'  this  is  the  principal  reafon 
why  farriers  object  to  it,  efpecially  where  they  work  much  by 
the  piece.  And  as  many  horfes  that  are  commonly  fhoed  with 
concave  fhoes  have  their  foies  confiderably  higher  than  the  cruft, 
if  the  fhoe  is  not  properly  formed,  or  if  it  is  made  too  flat,  it 
muft  unavoidably  reft  upon  the  foie,  and  occafion  lamenefs. 

“  The  practice  of  paring  the  foie  and  frog  is  allb  fo  preva¬ 
lent,  and  thought  fo  abfolutely  necefiary,  that  it  is  indiferimi- 
nately  practifed,  even  to  cxcefs,  on  all  kinds  of  feet  :  And  while 
this  method  continues  to  be  followed,  it  cannot  be  expected  that 
horfes  can  go  upon  hard  ground  (on  this  open  ihoe)  with  that 
freedom  they  would  do  if  their  foies  and  frogs  were  allowed  to 
remain  in  their  full  natural  ftrength. 

“  Experience  teaches  us,  that,  in  very  thin-foled  fhoes,  we 
feel  an  acute  pain  from  every  iharp-pointed.ftone  we  happen  to 
tread  upon.  Horfes  are  fenfible  of  the  fame  thing  in  their  feet. 
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when  their  foies,  Sec.  are  pared  too  thin.  Hence  they  who  are 
prejudiced  again  ft  this  method,  without  ever  reflecting  upon 
the  thin  ftate  of  the  foie.  See.  are  apt  to  condemn  it,  and  draw 
their  conclulions  more  from  outward  appearances  than  from 
any  reafoning  or  knowledge  of  the  It  ratio  re  of  the  parts.  From 
a  due  attention  likewife  to  the  ftruCture  of  a  horfe’s  foot  in  a 
natural  ftate,  it  will  be  obvious,  that  paring  away  the  foie,  frog, 
Sec.  muft  be  hurtful,  and  in  reality  is  deftroying  that  fubftance 
provided  by  nature  for  the  defence  of  the  internal  parts  of  the 
foot:  From  l'uch  practice  it  muft  be  more  liable  to  accidents 
from  hard  bodies,  fuch  as  fharp  -ftones,  nails,  glafs,  3cc.  From 
this  confiderat-ion  we  fliall  -likewife  And,  that  a  narrow  piece  of 
iron  adapted  to  the  ftiape  and  fize  of  the  foot,  is  the  only  thing 
neceflary  to  protect  the  cruft  from  breaking  or  wearing  away  ; 
the  foie,  See.  requiring  no  defence  if  never  pared. 

“  There  is  one  obfervation  I  v/ould  farther  make,  which  is, 
that  the  fhoe  fhould  be  made  of  good  iron,  well  worked,  or  what 
fmiths  call  hammer -hardened,  that  is,  beat  all  over  lightly  with 
z.  hammer  when  almoft  cold.  The  Spaniards  and  Fortuguefe 
farriers  ufe  this  practice  greatly,  infomuch  that  many  people, 
who  have  feen  them  at  work,  have  reported  that  they  form 
their  horfes’  fhoes  -without  heating  them  in  the  fire  as  we  do.  It 
is  well  known,  that  heating  of  iron  till  it  is  red  foftens  it  great¬ 
ly  ;  and  when  fhoes  thus  l’oftened  are  put  upon  horles’  feet,  they 
wear  away  like  lead.  But  when  the  fhoes  are  well  hammered, 
the  iron  becomes  more  compaCt,  firm,  and  hard  ;  fo  that  a  well- 
hammered  fhoe,  though  made  confiderably  lighter,  yet  will  laft 
as  long  as  one  that  is  made  heavier  j  the  advantage  of  which  is 
obvious,  as  the  horfe  will  move  his  feet  with  more  activity,  and 
■be  in  lefs  danger  of  cutting  his  legs. 

“  The  common  concave  fhoes  are  very  faulty  in  this  refpedt ; 
for,  in  fitting  or  fhaping  them  to  the  foot,  they  require  to  be 
frequently  heated,  in  order  to  make  them  bend  to  the  unequal 
Surface  which  the  hoof  acquires  from  the  conftant  ufe  of  thefe 
fhoes  :  they  thereby  become  foft ;  and  to  attempt  to  harden 
them  by  beating  or  hammering  when  they  are  fhaped  to  the 
foot  would  undo  the  whole.  But  flat  fhoes,  by  making  them, 
%vhcn  heated,  a  little  narrower  than  the  foot,  will,  by  means  of 
hammering,  become  wider,  and  acquire  a  degree  of  elafticity 
and  firmnefs  which  it  is  neceflary  they  fhould  have,  but  impof- 
iible  to  be  given  them  by  any  other  means  whatever  :  fo  that 
any  farrier,  from  practice,  will  loon  be  able  to  judge,  from  the 
quality  of  the  iron,  how  much  a  fhoe,  in  fitting  it  to  the  cir¬ 
cumference  of  the  hoof,  will  ftretch  by  hammering  when  it  is 
almoft  cold  :  this  operation,  in  fitting  flat  fhoes,  will  be  the  lets 
difficult,  efpecially  when  it  is  confidered,  that  as  there  are  no  ine¬ 
qualities  on  the  furface  of  the  hoof  (or  at  leaf!  ought  not  to  be) 
which  require  to  be  bended  thereto,  flioes  of  this  kind  only 
require  to  be  made  fmooth  and  flat  ;  hence  they  will  prels 
equally  upon  the  circumference  or  cruft  of  the  hoof,  which  is 
the  natural  tread  of  a  horfe.” 

There  can  be  no  doubt  but  the  foregoing  obfervations  of  Mr. 
Clark  are  extremely  judicious  ;  yet  it  lhould  not  pafs  unnoticed, 
that  this  fubject  has  alfo  occupied  the  attention  of  two  or  three 
later  writers,  who  have  each  brought  forward  fome  remarks  on 
the  fubjeCt  of  fhoeing,  and  particularly  on  the  raoll  advan¬ 
tageous  conftruCtion  of  the  Jboe ;  of  thefe  we  fliall  here  take 
fome  little  notice. 

Mr.  St.  Bel,  the  firft  profefior  that  was  appointed  at  the 
Veterinary  College,  conftruCted  a  fhoe  differing  from  the 
common  one,  in  being  fomewhat  com  ex  even  on  that  fide 
which  was  placed  in  contaCt  with  the  horfe’s  foot,  but  conuder- 
ably  fo  on  that  furface  which  was  p relented  to  the  ground.  On 
this  plan  the  horfes  lent  for  fhoeing  to  the  college  were  for  fome 
time  ihod  ;  and  it  cannot  be  denied,  that  if  every  horfe  fo  fent 
had  had  the  advantage  of  a  perfectly  natural  hoof,  Mr.  St. 
Bel’s  flioe  might  have  been  found  worthy  the  name  of  an  im¬ 


provement,  fine ;  its  formation  was  Certainly  adapted  to  what  the 
fhape  of  the  horfe’s  foot  naturally  is,  and  ought  to  be,  if  the  far¬ 
riers  would  :  ermit.  As  the  cafe  was  otherwile,  however,  in  a 
great  majority  of  inftances,  many  who  had  languine  expectations 
from  the  invention  were  difappointed.  Neverthelefs  this  fhoe 
has  its  advantages,  which  are  let  forth  at  large  by  the  author 
in  a  quarto  volume  on  the  fubjeCt,  and  to  which  we  refer  the 
reader. 

From  Mr.  Taplin  we  have  a  form  of  a  flioe  recommended, 
which,  as  far  as  can  be  judged  from  the  delineation,  (pi.  22.) 
differs  little  from  that  of  Mr.  St.  Bel;  and  that  gentleman’s  lan¬ 
guage  is  fo  little  remarkable  for  perfpicuity,  that  we  feel  no  difi- 
pofilion  to  give  a  place  here  to  his  copious  delcriptions  on  the 
l'ubjett. 

By  Mr.  Coleman,  the'prefent  ingenious  profefior  at  the  Ve¬ 
terinary  College,  we  are  prefented  with  what  appears  to  be  a 
material  improvement.  In  his  public  leCtures  that  gentleman 
has  obferved,  that,  for  a  good  natural  foot  (fee  the  plate), 
all  that  is  required  by  way  of  a  flioe,  is  to  guard  the  cruft  by  a 
fmall  and  narrow  piece  of  iron,  which  fhould  be  attached  prin¬ 
cipally  towards  the  toe,  and  fhould  not  be  extended  fo  far  back 
as  the  heel. 

The  foie  itfelf,  he  afterts,  fhould  not  be  covered  by  the  fhoe  ; 
for  dirt  and  ftones  will  get  between,  and  will  form  a  permanent 
and  partial  prelTure  on  the  l'ole,  which  will  produce  difeafe.  Ac¬ 
cording  to  the  prefect  mode  of  fhoeing,  it  is  obl'ervable,  that 
thofe  difeafes  which  affieCt  the  horfe’s  foot'conlfantly  take  place 
on  that  portion  of  it  which  is  covered  by  the  extended  breadth  of 
the  fhoe,  while  the  expofed  parts  efcape  and  remain  uninjured. 
The  reafon  is,  that  the  covered  parts,  befides  being  expofed  to 
permanent  preffure  from  the  caufe  already  related,  become  ten¬ 
der  by  being  covered.  If  thefe  parts  therefore  are  expofed,  they 
get  hardened  and  thick  ;  and  if  the  horfe  happens  to  tread  on  a 
hard  and  rough  body,  the  inconvenience  is  but  momentary,  and 
the  pain  occafioned  will  make  him  remove  his  foot,  fo  as  to 
prevent  mifehief. 

Common  fhoeing  is  very  liable  to  produce  corns  by  the  hoofs 
fpreading  out,  and  leaving  the  fhoe  in  clofe  contaCt  with  the 
foie,  where  it  aCts  as  a  fixed  point,  and  will  not  allow  the  elafti¬ 
city  of  the  infenfiblefole  to  ait. 

The  nails  of  the  fhoe  fhould  not  be  placed  near  the  heels,  for 
it  difpofes  the  heel  to  con  t raft,  efpecially  when  the  bars  are  cut 
away.  The  narrow  flioe  has  another  advantage.  The  horfe  is 
lei's  likely  to  flip  than  with  the  broad  one  on  any  ground  on 
which  the  foot  makes  an  impreflion.  But  it  would  not  per¬ 
haps  be  quite  fo  proper  for  hories  always  treading  on  a  pave¬ 
ment,  fuch  as  the  ltrects  of  London,  nor  for  horfes  that  are  cal¬ 
culated  for  heavy  draught,  fuch  as  dray  or  cart  horfes,  which 
require  net  only  a  ftouter  Ihoe,  but  alfo  to  be  turned  up  behind, 
in  order  to  relift  the  defeent  ot  heavy  loads  in  palling  down  a 
hill.  Sec. 

In  plate  22.  we  have  given  a  fketch  of  Mr.  Coleman’s- fhoe, 
the  principle  of  which  refts  not  only  on  the  advantages  attend¬ 
ing  the  expofure  of  the  horny  foie,  but  likewife  on  an  objection 
to  which  all  fhoes  are  liable  that  require  to  be  nailed  all  round, 
as  in  common  inltances.  The  nails  at  the  quarters  form  fo 
many  fixed  points,  and  prevent  that  expanfion  which  is  natural 
to  the  hoof  in  confequence  of  its  growth  ;  and  the  effect  of  this 
confinement  is  that  of  contracting  the  whole  foot,  and  particu¬ 
larly  the  heel  ;  to  which  cireumftance,  as  has  already  been  faid, 
many  of  the  difeafes  of  that  part  of  the  animal  may  be  attributed. 
In  Mr.  Colemans  fhoe  this  material  objection  feems  to  be 
removed,  for  it  requires  to  be  fixed  to  the  wall  of  the  foot  only 
by  a  few  nails  at  the  toe,  which  leaves  the  growth  of  the  quar¬ 
ters  to  take  entirely  their  natural  direction. 

Whenever  the  roads  are  covered  with  ice,  it  becomes  necef- 
fary  to  have  the  heels  of  a  horfe’s  fhoes  turned  up,  and  fre- 
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qucntly  (harpened,  in  order  to  prevent  him  from  flipping  and 
falling  •  but  this  cannot  be  done  without  the  frequent  moving 
of  the  (hoes,  which  breaks  and  deftrovs  the  cruft  of  the  hoof 
where  the  nails  enter.  To  prevent  this,  it  is  recommended  to 
thofe  who  are  willing  to  be  at  the  expence,  to  have  tteel  points 
ferewed  into  the  heels  or  quarters  of  each  (hoe,  which  might  be 
taken  out  and  put  in  occafionally. 

The  method  of  doing  this  properly,  as  directed  by  Mr.  Clark, 
is  firft  to  have  the  (hoes  fitted  to  the  fhape  of  the  hoof,  then  to 
make  a  finall  round  hole  in  the  extremity  of  each  heel,  or  in  the 
quarters,  about  three-eighths  of  an  inch  in  diameter,  or  more, 
in  proportion  to  the  breadth  and  fize  of  the  (hoe ;  in  each  of 
th  efe  holes  a  (crew  is  to  be  made  :  the  fteel  points  are  likewife 
to  have  a  (crew  on  them,  exactly  fitted  to  that  in  the  (hoes. 
Care  muft  be  taken  that  the  ferew  on  the  points  is  no  longer, 
when  they  are  (crewed  into  the  (hoe,  than  the  thicknefs  of  the 
latter.  The  fteel  points  are  to  be  made  (harp  ;  they  may  either 
be  made  l'quare,  triangular,  or  chilfel  pointed,  as  may  be  mod 
agreeable;  the  height  of  the  point  above  the  (hoe  fhould  not 
exceed  half  an  inch  for  a  faddle  horfe ;  they  maybe  made  higher 
for  a  draught  horfe.  The  key  or  handle  that  is  necefl'ary  to 
ferew  them  in  and  out  occafionally,  is  made  in  the  (hape  of  the 
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capital-  letter  T,  and  of  a  fuflieient  fize  and  ftrength  ;  at  the 
bottom  of  the  handle,  a  focket  or  cavity  muft  be  made,  pro¬ 
perly  adapted  to  the  fhape  of  the  fteel  point,  and  fo  deep  as  to 
receive  the  whole  head  of  the  point  that  is  above  the  (lioe.  In 
order  to  prevent  the  ferew  from  breaking  at  the  neck,  it  will 
be  neceilary  to  make  it  of  a  gradual  taper ;  the  fame  is  like¬ 
wife  to  be  obferved  of  the  female  ferew  that  receives  it,  that  is, 
the  hole  muft  be  wider  on  the  upper  part  of  the  (hoe  than  the 
under  part ;  the  (harp  points  may  be  tempered  or  hardened,  in 
order  to  prevent  them  from  growing  too  foon  blunt ;  but  when 
they  become  blunt,  they  may  be  (liarpened  as  at  firft.  Thefe 
points  (hould  be  unferewed  when  the  horfe  is  put  into  the  ftable, 
us  the  ftones  will  do  them  more  injury  in  a  few  minutes  than  a 
day’s  riding  on  ice.  A  draught  horfe  (hould  have  one  on  the  point 
of  each  fhoe,  as  that  gives  him  a  firmer  footing  in  drawing  on  ice; 
but  for  a  faddle  horfe,  when  points  are  put  there,  they  are  apt  t» 
make  him  trip  and  (tumble.  See  fig.  5.  in  the  plate. 

When  the  (hoes  are  provided  with  thefe  points,  a  horfe  will 
travel  on  ice  with  the  greateft  fecurity  and  ftdadinefs,  much 
more  fo  than  on  caul'eway  or  turnpike  roads,  as  the  weight 
of  the  horfe  prefies  them  into  the  ice  at  every  ftep  he  takes.  For 
the  operation  called  Nicking,  lee  that  article. 
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FARTHING,  a  finall  Englilh  copper  coin,  amounting  to 
one-fourth  of  a  penny.  It  was  anciently  called  fourtbing,  as 
being  the  fourth  of  the  integer  or  penny. 

Farthing  of  Gold,  a  coin  ufed  in  ancient  times,  containing 
in  value  the  fourth  part  of  a  noble,  or  2od.  filver.  It  is  men¬ 
tioned  in  the  ftat.  9  Hen.  V.  Cap.  7.  where  it  is  enailed,  that 
there  thall  be  good  and  juft  weight  of  the  noble,  half- noble,  and 
farthing  of  gold. 

Farthing  of  Lav  d  fee  ms  to  differ  from  FARniNG-i/ea/  ;  for 
in  a  furvey-book  of  the  manor  of  Weft-Hapton  in  Devonfhire, 
there  is  an  entry  thus  :  A.  B.  holds  fix  farthings  of  land  at  12.6I. 
per  ann.  So  that  the  farthing  of  land  muft  have  been  a  confi- 
derable  quantity,  far  more  than  a  rood. 

FASCES,  in  Roman  antiquity,  axes  tied  up  together  with 
rods  or  ftaves,  and  borne  before  the  Roman  magiftrates  as  a 
badge  of  their  office  and  authority.  According  to  Floras,  the 
ul'e  of  the  fal'ces  was  introduced  by  the  elder  Tarquin,  .the  fifth 
king  of  Rome  ;  and  were  then  the  mark  of  the  fovereign  dig¬ 
nity.  In  after-times  they  were  borne  before  the  confuls,  but 
by  turns  only,  each  his  day.  They  had  each  of  them  12,  borne 
by  as  many  liilors.  Thefe  fafees  eonfifted  of  branches  of  elm  ; 
having  in  the  middle  a  fecuris  or  axe,  the  head  of  which  ftood 
out  beyond  the  reft.  Publicola  took  the  axe  out  of  the  fafees,  as 
Plutarch  afl'ures  us,  to  remove  from  the  people  all  occafion  of 
terror.  After  the  confuls,  the  pretors  aflumed  the  fal'ces.  In 
the  government  of  the  decemvirs,  it  was  the  praftice  at  firft  for 
only  one  of  them  to  have  the  fafees.  Afterwards  each  of  them 
had  twelve,  after  the  manner  of  the  kings.  When  the  magifi- 
trate9,  who  by  right  had  the  axes  carried  before  them,  had  a 
mind  to  (how  fome  deference  to  the  people,  or  fome  perfon 
of  lingular  merit,  they  either  fent  away  the  li&ors,  or  com¬ 
manded  them  to  lower  the  fafees  before  them,  which  was  called 
fab  mitt  ere  fafees.  Many  inftanccs  of  this  occur  in  the  Roman 
hiftory. 

FA9CETS,  in  the  art  of  making  glafs,  are  the  irons  thraft 
into  the  mouths  of  bottles,  in  order  to  convey  them  to  the  an¬ 
nealing  tower. 

FASCIA,  in  antiquity,  a  thin  fa(h  which  the  Roman  wo¬ 
men  wrapped  round  their  bodies,  next  to  the  (kin,  in  order 
to  make  them  (lender.  Something  of  this  fort  feems  alfo  to 
have  been  in  ufc  amongft  the  Grecian  ladies,  if  we  can  de- 
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pend  upon  the  reprefentation  given  by  Terence,  Eun.  a&.  2. 
ic.  4. 

Haud  lim  ills  eft  virginum  noftramm,  qua«  m  a  tret  (Indent 

Demiffis  hu  neris  efle — vin<fto  cni  pore,  ut  graciles  fiant. 

Fascia,  in  architecture,  (ignifies  any  flat  member  having  a 
confiderable  breadth  and  but  a  lmall  projeflure,  as  the  band  of 
an  architrave,  larmier,  Sec.  In  brick-buildings,  the  jutting* 
out  of  the  bricks  beyond  the  windows  in  the  feveral  (lories  except 
the  higheft  are  called  fafeias,  or  fafeiee. 

Fascia  Lata,  in  anatomy,  a  tendinous  expanfion,  covering 
and,  as  it  were,  keeping  together,  the  mufd.es  of  the  leg,  thigh, 
&c.  It  is  called  alfo  femi-membranafus.  See  Anatomy,  Table 
of  the  Mufcles. 

Fasciae,  in  aftronomy,  the  belts  teen  on  the  dilk  of  the  fu- 
perior  planets  Mars,  Jupiter,  and  Saturn.  See  Astronomy 
pajjim. 

FASCIALIS,  in  anatomy,  one  of  the  mufcles  of  the  thigh, 
called  fartorivs.  See  AnaTojiy,  Table  of  the  Mufcles. 

FASCINATION,  from  the  Greek  f 3x<tkc-a>ch ,  tofafeinate  or 
bewitch,  a  fort  of  witchcraft  fuppoled  to  operate  either  by  the 
eye  or  the  tongue.  Ancient  writers  diftinguifti  two  (brts  of 
fafeination,  one  performed  by  looking,  or  the  efficacy  of  the  eye. 
Such  is  that  fpoken  of  by  Virgil  in  his  third  eclogue  : 

Nefcio  quis  tencros  oculus  mihi  fafeinat  agnos. 

The  lecond  by  words,  and  efpecially  malignant  praifes.  Such 
is  that  mentioned  by  the  fame  poet  in  his  fevciith  eclogue  : 

Aut,  ft  ultra  placitum  laud&rit,  baccare  frontem 

Ciugite,  nt  vati  nuceat  mala  lingua  futuro, 

Horace  touche*  on  both  kinds  in  his  firft  book  of  epitlles: 

Non  iftic  oblique  oculo  m*a  commoda  quifquara 

Li  mat,  non  odio  obfeuro,  morfuque  venenat. 

FASCINES,  in  fortification,  faggot9  of  lmall  wood,  of  about 
a  foot  diameter,  and  fix  feet  long,  bound  in  the  middle,  and  at 
both  ends.  They  are  ufed  in  railing  batteries,  making  chan 
deliers,  fin  filling  up  the  moat  to  facilitate  the  paffiige  to  the 
wall,  in  binding  the  ramparts  where  the  earth  is  bad,  and  in 
making  parapets  of  trenches  to  fereen  the  men.  Some  of  them 
are  dipped  in  melted  pitch  or  tar;  and,  being  let  on  tire,  lone 
to  burn  the  enemy’s  lodgments  or  other  works,  in  the  cor¬ 
rupt  Latin  they  ufc  fafcenhia,  fafeemia ,  and  fafeinata, 
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fignify  the  pale3,  fafcines,  &re.  ufed  to  inclofe  the  ancient  caf- 
tles,  &c. 

,  FASCIOLA,  in  zoology,  the  Ftcss  cr  Goxjru  Worm  : 
a  genus  of  infefts  of  the  order  of  vermes  inteftina  ;  of  which  the 
characters  are  thefe  ;  The  body  is  llattifh,  and  has  a  vent  hole 
at  the  extremity  and  on  the  belly.  See  plate  1 8.  There  are 
feveral  fpecies.  T .  The  bcpat'ica,  or  liver-fluke,  grows  to  two 
thirds  of  an  inch  in  length,  though  it  is  more  ufuaily  met  with 
not  half  that  fiize  ;  and  its  breadth  is  nearly  equal  to  two  thirds 
of  its  length  :  it  is  flattifh,  but  fomewhat  rounded  on  the  back, 
and  has  about  eight  deep  longitudinal  furrows  in  two  feries  ; 
its  fkin  is  foft  and  whitith,  with  a  tinge  of  brown.  The  hinder 
part  is  rounded,  the  fore  part  is  furnifhed  with  a  large  mouth. 
It  bears  foibe  refemblance' to  the  feed  of  the  common  gourd, 
whence  it  has  acquired  the  name  of  the  gourd  worm.  It  is  found 
in  frefn  waters,  in  ditches,  at  the  roots  of  .(tones,  fometimes  in 
the  interlines,  and  often  in  the  fubltance  of  the  other  vifcera  in 
quadrupeds^  It  often  infefts  the  liver  of  fheep,  and  on  that  ac¬ 
count  is  called  hepatica.  Bags  with  fait  in  them  fhould  be 
placed  in,  the  fold  that  the  (heep  might  lick  them,  which  is  a 
good  remedy.  2.  The  intejlinalis,  or  inteftinal  fluke,  is  of  a 
long  (lender  form,  if  extended;  when  contracted,  of  a  fuboval 
form  ;  inhabits  the  inteftines  of  frefli-water  fi(h,  efpecially  in 
the  bream.  3.  The  burhata  is  white,  with  tranfverle  papillae 
in  the  mouth.  It  is  of  an  oblong  (hape,  and  about  the  (ize  of 
a  cucumber-feed.  It  is  found  in  the  inteftines  of  the  fepia 
loti  go. 

FASHION- pi f.ces,  in  the  fea-language,  the  aftmoft  orhind- 
moft  timbers  of  a  fhip,  which  terminate  the  breadth,  and  form 
the  (hape  of  the  (tern.  They  are  united  to  the  ftern-poft,  and 
to  the  extremity  of  the  wing-tranfom,  by  a  rabbit,  and  a  number 
of  ftrong  nails  or  fpikes  driven  from  without. 

FAST,  in  general,  denotes  an  abftinence  from  food  (fee 
Fasting)  ;  but  is  more  particularly  tiled  forfuch  abftinence  on 
a  religious  account. 

Religious  fading  has  been  prattifed  by  moft  nations  from  the 
remoter!  antiquity.  Some  divines  even  affign  its  origin  to  the 
earthly  paradile,  where  our  (irft  parents  were  forbidden  to  eat 
of  the  tree  of  knowledge.  But  though  this  feems  carrying  the 
matter  too  far,  it  is  certain  that  the  Jewifh  church  has  ob- 
ferved  falls  ever  (ince  its  firft  inftitution.  Nor  were  the  neighbouring 
heathens,  viz.  the  Egyptians,  Phoenicians,  and  Alfyrians,  with¬ 
out  their  falls.  The  Egyptians,  according  to  Herodotus,  facri- 
ficed  a  cow  to  Ifis,  after  having  prepared  themfelves  by  falling 
and  prayer  :  a  cuftom  which  he  likewife  afcribes  to  the  women 
of  Cyrene.  Porphyry  affirms,  that  the  Egyptians,  before  their 
ftafed  facrifices,  always  faded  a  great  many  days,  fometimes 
for  fix  weeks ;  and  that  the  leaft  behoved  to  be  for  feven  days  ; 
during  all  which  time  the  priefts  and  devotees  not  only  abftained 
from  fieffi,  fiffi,  wine,  and  oil,  but  even  from  bread,  and  fome 
kinds  of  pulfe.  Thefe  aufterities  were  communicated  by  them 
to  the  Greeks,  who  obfevved  their  falls  much  in  the  fame  man¬ 
ner.  The  Athenians  had  the  Eleufinian  and  Theftnophorian 
fads,  the  obfervation  of  which  was  very  rigorous,  efpecially 
among  the  women,  who  fpent  one  whole  day  fitting  on  the 
ground  in  a  mournful  drefs,  without  taking  any  nourilhment. 
In  the  ifland  of  Crete,  the  priefts  of  Jupiter  were  obliged  to  ab- 
ftain  all  their  lives  from  fifh,  fleffi,  and  baked  meats.  Apuleius 
informs  us,  that  whoever  had  a  mind  to  be  initiated  in  the 
myfteries  of  Cybele  were  obliged  to  prepare  themfelves  by  fall¬ 
ing  ten  days  ;  and,  in  Ihort,  all  the  pagan  deities,  whether 
male  or  female,  required  this  duty  of  thofe  that  defiled  to 
be  initiated  into  their  myfteries,  of  their  priefts  and  prieft- 
efi'es  that  gave  the  oracles,  and  of  thofe  that  came  to  confult 
them. 

Among  the  heathens  falling  was  alfo  praCtifed  before  fome 
ef  their  military  enterprises.  Ariftotle  informs  us,  that  the 
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Lacedemonians,  having  refolved  to  fuccour  a  city  of  the  allies,, 
ordained  a  fall  throughout  the  whole  extent  of  their  dominions., 
without  excepting  even  the  domeltie  animals  :  and  this  they 
did  for  two  ends  ;  one  to  lpare  provifions  in  favour  of  the  be- 
fieged  ;  the  other  to  draw  down  the  bleffing  of  heaven  upon 
their  enterprife.  The  inhabitants  of  Tarentum,  when  befieged 
by  the  Romans,  demanded  luccours  from  their  neighbours  of 
Rhegium,  who  immediately  commanded  a  fall  throughout 
their  whole  territories.  Their  enterprife  having  had  good 
fuccefs  by  their  throwing  a  fupply  of  provifions  into  the 
town,  the  Romans  were  obliged  to  raile  the  liege  ;  and  the 
Tarentines,  in  memory  of  this  deliverance,  inftituted  a  periodical 
fall. 

Falling  has  always  been  reckoned  a.  particular  duty  among 
philofophers  and  religious  people,  l'ome  of  whom  have  carried 
their  abftinence  to  an  incredible  length.  At  Rome  it  was  prac¬ 
ticed  by  kings  and  emperors  themfelves.  Numa  Pumpilius,  Ju¬ 
lius  Ceefar,  Augullus,  Vefpafian,  and  others,  we  are  told,  had 
their  Hated  fall-days  :  and  Julian  the  apoftate  was  fo  exaCt  in 
this  obfervance  as  to  outdo  the  priefts  themfelves,  and  even  the 
moft  rigid  philofophers.  The  Pythagoreans  kept  a  continual 
lent  ;  but  with  this  difference,  that  they  believed  the  ufe  of  filh 
to  be  equally  unlawful  with  that  of  flelh.  Betides  their conllant 
temperance,  they  alfo  fiequently  failed  rigidly  for  a  very  long 
time.  In  this  refpeCt,  however,  they  were  all  outdone  by  their 
nvafter  Pythagoras,  who  continued  his  fafts  for  no  lefs  than  -40 
days  together.  Even  Apollonius  Tyaneus,  one  of  his  moll, 
famous  difciples,  could  never  come  up  to  him  in  the  length  of 
his  fafts,  though  they  greatly  exceeded  thofe  of  the  ordinary 
Pythagoreans.  The  gymnofophifts,  or  brachmans  of  the  eall, 
are  alfo  very  remarkable  for  their  levere  fadings  ;  and  the  Chi* 
nefe,  according  to  father  Le  Comte,  have  alfo  their  ftated  falls, 
with  forms  of  prayer  for  preferving  them  from  barrennefs,  inun¬ 
dations,  earthquakes,  &c.  The  Mahometans  too,  who  pollefs  fo 
large  a  part  of  Afia,  are  very  remarkable  for  the  ftrifif  obfervance 
of  their  fafts  ;  and  the  exaCtnefs  of  their  dervifes  in  this  refpeCt 
is  extraordinary. 

Fading  was  often  ufed  by  the  heathens  for  fuperftitious  pur- 
pofes ;  fometimes  to  procure  the  interpretation  of  dreams  ;  at 
others,  to  be  an  antidote  againlt  their  pernicious  eonfequences. 
A  piece  of  fuperftition  prevails  to  this  day  among  the  Jews  5 
who,  though  exprefsly  forbidden  to  fall  on  Sabbath-days,  think 
themfelves  at  liberty  to  difpenle  with  this  duty  when  they  happen: 
to  have  frightful  and  unlucky  dreams,  the  night  preceding,  that 
threatened  them  with  great  misfortunes.  On  thefe  occafions 
they  obferve  a  formal  fall  the  whole  day ;  and  at  night  the  pa¬ 
tient,  having  invited  three  of  his  friends,  addreffes  himfelf  to 
them  feven  times  in  a  very  folemn  manner,  faying,  “  May  the 
dream  I  have  had  prove  a  lucky  one  !”  And  his  friends  anfiver 
as  many  times,  “  Amen,  may  it  be  lucky,  and  God  make  it. 
fo  !”  After  which,  in  order  to  encourage  him,  they  conclude 
the  ceremony  with  thefe  words  of  Ecclefiaftes,  “  Go  eat  thy 
bread  with  joy  and  then  feat  themfelves  down  at  table.  They 
have  alfo  added  feveral  fafts  not  commanded  in  the  law  of  Mofes, 
particularly  three,  in  memory  of  fore  diftrelfes  their  nation  has 
differed  at  different  times.  The  abftinence  of  the  ancient  Jews 
commonly  lafted  2)  or  28  hours  at  a  time;  beginning  before 
fun-fet,  and  not  ending  till  fome  hours  after  fun-fet  next  dav. 
On  thefe  days  they  were  obliged  to  wear  white  robes  in  token 
of  grief  and  repentance  ;  to  cover  themfelves  with  fackcloth, 
or  their  worll  clothes  :  to  lie  on  allies,  to  fprinkle  them  on  their 
heads,  &c.  Some  fpent  the  whole  night  and  day  following  in 
the  temple  or  fynagogue,  in  prayers  and  other  devotions,  bare¬ 
footed,  with  a  fcourge  in  their  hands,  of  which  they  fome  times 
made  a  good  ufe  in  order  to  raife  their  zeal.  Laftly,  in  order 
to  complete  their  abftinence,  at  night  they  were  to  eat  nothing 
but  a  little  bread  dipped  in  water,  with  fome  fait  for  feafoning  j 
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**eept  they  chofe  to  add  to  their  repaft  fume  bitter  herbs  and 
pul  fie. 

The  ancients,  both  Jews  and  Pagans,  had  alfo  their  faffs  for 
purifying  the  body,  particularly  the  priefts  and  fuch  as  were 
any  way  employed  at  the  altars  ;  for  when  noclumal  diforders 
happened  to  thefe,  it  was  unlawful  for  them  to  approach  all  the 
next  day,  which  they  were  hound  to  employ  in  purifying  them- 
lelves.  On  this  account,  at  great  feftivals,  where  their  miniftry 
could  not  be  difpenfed  with,  it  was  ufual  for  them,  on  the  eve 
thereof,  not  only  to  faff,  but  alfo  to  abilain  from  tleep,  for  the 
greater  certainty.  For  this  purpofe  the  high-pried  had  under¬ 
officers  to  wake  him,  if  overtaken  with  tleep  j  again!!  which 
Other  prefervatives  were  alfo  made  ufe  of. 

FASTERMANS,  or  Fasting-men,  q.  d.  homines  halcntes, 
was  ufed  in  our  ancient  cultoms  for  men  in  repute  and  fubltance; 
or  rather  for  pledges,  fureties,  or  bondfmen,  who,  according  to 
the  Saxon  polity,  were  fall  bound  to  anfwer  for  one  another's 
peaceable  behaviour. 

FASTI,  in  Roman  antiquity,  the  kalendar  wherein  were 
exprefled  the  feveral  days  of  the  year,  with  their  feafts,  games, 
and  other  ceremonies.  There  were  two  forts  of  falti,  the 
greater  and  lefs  ;  the  former  being  diftinguiffied  by  the  ap¬ 
pellation  fafii  magifirales,  and  the  latter  by  that  of fafii  kalen¬ 
dar  es. 

J.  The  Fafii  Kalendar/s,  which  were  what  was  properly  and 
primarily'  called  fajli,  are  defined  by  Fellus  Pompeius  to  be 
books  containing  a  defeription  of  the  whole  year  :  i.  e.  Ephe- 
merides,  or  diaries,  diftinguiffiing  the  feveral  kinds  of  days, 
fefii,  prof  fit ;  fafii,  nefafii,  &c.  The  author  hereof  was  Numa, 
who  committed  the  care  and  direftion  of  the  fafti  to  the  pon- 
tifex  maximus,  whom  the  people  ufed  to  go  and  confult  on 
every  occafion.  This  cuftom  held  till  the  year  of  Rome  450, 
•when  C.  Flavius,  fecretary  to  the  pontifices,  expofed  in  the 
ferum  a  lift  of  all  the  days  whereon  it  was  lawful  to  work  ; 
which  was  fo  acceptable  to  the  people,  thattheymade  himcurule 
aedile. 

Thefe  lefler  fafti,  or  fafti  calendares,  were  of  two  kinds,  urbani 
and  rnfiici. — The  fafii  urbani,  or  fafti  of  the  city,  were  thofe 
which  obtained  or  were  obferved  in  the  city.  Some  will  have 
them  thu?  called  becaufe  they  were  expofed  publicly  in  many 
parts  of  the  city  ;  though,  by  the  various  infcriptions  or  grav- 
ings  thereof  on  antique  ftones,  one  would  imagine  that  private 
perfons  had  them  likewife  in  their  houtes.  Ovid  undertook  to 
illuftrate  thefe  fafti  urbani,  and  comment  on  them,  in  his  Libri 
Faftorum,  whereof  we  have  the  fix  firft  books  (till  remaining  ; 
the  fix  laft,  if  ever  they  were  written,  being  loft.  In  the  fajli 
mftici,  or  country  fafti,  were  exprefled  the  feveral  days,  feafts, 
See.  to  be  obferved  by  the  country  people  :  for  as  thefe  were 
taken  up  in  tilling  the  ground,  fewer  feafts,  l'acrifices,  cere¬ 
monies,  and  holidays,  we^e  enjoined  them  than  the  inhabitants 
of  cities  ;  and  they  had  alfo  fome  peculiar  ones  not  obferved  at 
Rome.  Thefe  ruftic  fafti  contained  little  more  than  the  cere¬ 
monies  of  the  calends,  nones,  and  ides  ;  the  fairs,  figns  of  the 
zodiac,  inereafe  and  decreafe  of  the  days,  the  tutelary  gods  of 
each  month,  and  certain  directions  for  rural  works  to  be  per¬ 
formed  each  month. 

2.  In  the  greater  fafti,  or  Fafii  Magifirales,  were  exprefled 
the  feveral  feafts,  with  every  thing  relating  to  the  gods,  religion, 
and  the  magiftrates:  the  emperors,  their  birth-days,  offices,  days 
confecrated  to  them,  and  feafts  and  ceremonies  eftablifhed  in 
their  honour,  or  for  their  profperity,  &c.  With  a  number  of 
fuch  circumflances  did  flattery  at  length  fwell  the  falti ;  when 
thef. bec  ame  denominated  Magni,  to  diftinguilh  them  from  the 
bare  kalendar,  or  fafti  kalendares. 

Fasti  was  alfo  a  chronicle  or  regifter  of  time,  wherein  the 
feveral  years  were  denoted  by  the  refpedlive  confuls,  with  the 


principal  events  that  happened  during  their  confulates.  Thefe 
were  called  alfo  fajli  corftlares,  or  confular  fajli. 

Fasti,  or  Dies  Fafii,  alfo  denoted  court-days.  The  word 
fafti  fafi or um  is  formed  of  the  verb  fari  “  to  ("peak,”  becaufe 
during  thofe  days  the  courts  were  opened,  caufes  might  be  heard, 
and  the  praetor  was  allowed  fari,  to  pronounce  the  three  words, 
do,  dico,  addico ;  The  other  days  wherein  this  was  prohibited 
were  called  nefafii :  thus  Ovid, 

II le  nefaftus  erit,  per  quem  tri.i  verba  filentur  : 

Faftus  erit,  per  quern  lege  licebit  agi. 

Thefe  dies  fafii  were  noted  in  the  kalendar  by  the  letter  F :  but 
obferve,  that  there  were  fome  days  ex  parte  fafii,  partly  fajli, 
partly  nefafii-,  i.  e.  juftice  might  be  distributed  at  certain  times 
of  the  day,  and  not  at  others.  Thefe  days  were  called  intercifi, 
and  were  marked  in  the  kalendar  thus  :  F.  P.fafios  primo, 
where  juftice  might  be  demanded  during  the  firft  part  of  that 
day. 

FASTING,  the  abftaining  from  food.  Many  wonderful 
ftories  have  been  told  of  long  continued  fading ;  a  great  many 
of  which  undoubtedly  mult  be  falfe.  Others,  however,  we  have 
on  very  good  authority  ;  particularly  an  account  of  a  Fafiing 
Woman,  given  in  the  Phil.  Tranf.  vol.  67,  part  I. 

The  following  remarkable  inftances  of  animals  being  able  to 
live  long  without  food,  are  related  by  Sir  William  Hamilton,  in 
his  account  of  the  late  earthquakes  in  Italy  ( Pbil .  Tranf  vol. 
73):  “  At  Soriano  (fays  he),  two  fattened  hogs  that  had  remained’ 
buried  under  a  heap  of  ruins,  were  taken  out  alive  the  42d  day; 
they  were  lean  and  weak,  but  foon  recovered.”  Again,  “  At 
Medina  two  mules  belonging  to  the  duke  of  Belvilo  remained 
under  a  heap  of  ruins,  one  of  them  22  days,  and  the  other  2.3 
days  :  they  would  not  eat  for  fome  days,  but  drank  water 
plentifully,  and  are  now  recovered.  There  are  numberlefs  in¬ 
ftances  of  dogs  remaining  many  days  in  the  fame  fituation  ;  and 
a  hen  belonging  to  the  Britifh  vice-conful  at  Medina,  that  had 
been  clofely  (hut  up  under  the  ruins  of  his  houle,  was  taken  out 
the  22(1  day,  and  is  now  recovered  ;  it  did  not  eat  for  fome  days, 
but  drank  freely  ;  it  was  emaciated,  and  fhowed  little  figns  of 
life  at  firft.  From  thefe  inftances,  and  thofe  related  before  of 
the  hogs  at  Soriano,  and  feveral  others-  of  the  fame  kind 
that  have  been  related  to  me,  but  which  being  lefs  remarkable 
I  omit,  one  may  conclude,  that  long  fading  is  always  at¬ 
tended  with  great  thirft  and  total  lofs  of  appetite.”  See  the  ar¬ 
ticle  Abstinence. 

FASTOLF  (Sir  John),  a  valiant  and  renowned  Englifh 
officer,  a  knight-banneret  and  of  the  garter,  who  ferved  in 
France  under  Henry  IV,  V,  and  VI,  was  defeended  from  an 
ancient  family  in  Norfolk,  and  was  born  about  the  year  1377. 
He  was  as  much  diftinguiffied  for  his  virtue  at  home  as  for 
his  valour  abroad  ;  and  became  no  lefs  amiable  in  his  private 
than  he  had  been  admirable  in  his  public  character.  He  died 
in  14^9,  upwards  of  80  years  of  age,  as  we  learn  from  his 
noted  cotemporary  William  Caxton,  the  firft  Englifh  printer. 
By  an  unaccountable  miftake  it  has  been  afierted,  that  Shake- 
fpear’s  Falftaff  was  drawn  to  ridicule  this  great  man  ;  and  this 
has  made  judicious  biographers  more  ftudious  to  preferve  his 
reputation. 

FAT,  an  oily  concrete  fubftance  depofited  in  different  parts 
of  animal  bodies.  See  Anatomy,  p.  186. 

Labours  of  the  mind  prevent  the  accumulation  of  fat,  as  well 
as  bodily  labour,  and  intemperance.  Hence,  relt  and  plentiful 
food  are  futficient  to  fatten  brutes  ;  but  with  men  it  is  often . 
otherwife.  It  is  furprifing  how  foon  fome  birds  grow  fat ;  or¬ 
tolans  in  24  hours,  and  larks  ftill  fooner. 

Fats  may  be  divided,  from  their  confidence,  into  three  kinds  : 
1.  The  foft  and  thin,  which  grow  perfectly  liquid  in  a  very, 
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Iron'll  heat.  2.  The  thick  and  confident,  which  liquefy  lefs 
readily  4  and,  3.  The  hard  and  firm,  which,  require  a  dill 
dronger  heat  to  melt  them.  The  fil'd  is  called  Pinguedo  ;  the 
fiecond,  Axungia  ;  and  the  third,  Adcps,  as  taken  from  the 
animal ;  and  Sevum  or  Sebum,  when  freed  from  the  fkins,  &c. 
This  ufieof  the  names,  however,  is  not  conftant,  fiome  employing 
them  promifeuoufiy. 

To  obtain  fat  pure,  it  mud-be  cut  into  pieces,  and  melted  with 
a  gentle  heat  in  a  proper  veiiel  with  an  equal  quantity  of  water. 
It  is  afterwards  to  be  put  into  an  earthen  pot,  where  the  fat 
rites  to  the  top,  and  becomes  folid  when  cold.  In  this  date  it  is 
exceedingly  white,  and  diffidently  pure  for  the  purpofes  of 
pharmacy  or  chemical  examination.  See  Chemistry,  p.  464. 

The  ul'es  of  fat  in  the  animal  economy  have  not  been  clearly 
afeertained.  It  is  known  however,  that  animals  which  are  caf- 
trated,  not  much  exercifed,  or  which  are  come  to  an  age  when 
the  lofs  and  produition  of  the  feminal  fluid  is  lefs,  and  which  at 
the  fame  time  confume  much  fucculent  aliment,  generally  be¬ 
come  fatter,  and  fometimes  exceedingly  fo.  Animals  certainly 
become  lean  and  teem  to  fublid  upon  their  fat,  when  they  have 
too  little  food,  and  when  they  have  dil’eales  which  prevent  di- 
gedion,  and  the  produftion  of  the  nutritive  juices  ;  and  in  thefe 
cafes  the  fatter  animals  hold  out  longer  than  the  leaner.  The 
fat  appears  to  be  then  abforbed,  and  to  be  transformed  into 
nourifhment. 

Fat,  in  the  fea-language,  dignifies  the  fame  with  broad. 
Thus  a  fhip  is  laid  to  have  a  fat  quarter,  if  the  truifing-in  or 
tuck  of  her  quarter  be  deep. 

Fat  likewife  denotes  an  uncertain  meafure  of  capacity.  Thus 
a  fat  of  ifinglafs  contains  from  3 1-  hundred  weight  to  4  hundred 
weight ;  a  fat  of  unbound  books,  half  a  maund  or  four  bales  j 
of  wire,  from  20  to  25  hundred  weight  j  and  of  yarn,  from 
220  to  221  bundles. 

Fat,  or  Vat,  is  ufed  alio  for  feveral  utenfils  :  as,  1.  A  great 
wooden  vefiel,  employed  for  the  mealuring  of  malt,  and  con¬ 
taining  a  quarter  or  eight  budiels.  2.  A  large  brewing  vefiel, 
ufed  by  brewers  to  run  their  wort  in.  3.  A  leaden  pan  or  velTel 
for  the  making  of  fait  at  Droitwich. 

FATA  morgana,  a  very  remarkable  aerial  phenomenon, 
which  is  fometimes  obferved  from  the  harbour  of  Medina  and 
adjacent  places,  at  a  certain  height  in  the  atmofphere.  The 
name,  which  fignifies  the  Fairy  Morgana,  is  derived  from  an 
opinion  of  the  fuperftitious  Sicilians,  that  the  whole  lpedlacle  is 
produced  by  fairies,  or  fuch  like  vifionary  invifible  beings.  The 
populace  are  delighted  whenever  it  appears  ;  and  run  about  the 
ftreets  (houting  for  joy,  calling  every  body  out  to  partake  of  the 
glorious  fight. 

This  Angular  meteor  has  been  deferibed  by  various  authors  j 
but  the  firft  who  mentioned  it  with  any  degree  of  precifion  was 
father  Angelucci,  whofe  account  is  thus  quoted  by  Mr.  Swin¬ 
burne  in  his  Tour  through  Sicily:  “On  the  15th  of  Auguft 
1643,  as  I  ftood  at  my  window,  I  was  furprifed  with  a  moil 
wonderful  deleftablc  vifion.  The  fea  that  wafhes  the  Sicilian 
fhore  fwelted  up,  and  became,  for  ten  miles  in  length,  like  a 
chain  of  dark  mountains ;  while  the  waters  near  our  Calabrian 
coaft  grew  quite  fmootb,  and  in  an  inftant  appeared  as  one 
clear  polifhed  mirror,  reclining  againft  the  aforefaid  ridge.  On 
this  glafi?  was  depicted,  in  cbiaro  Jcuro,  a  firing  of  feveral 
thoulands  of  pilaftres,  all  equal  in  altitude,  diftancc,  and  degree 
of  light  and  lhade.  In  a  moment  they  loft  half  their  height,  and 
bent  into  arcades,  like  Homan  aquedufts,  A  long  cornice  was  next 
formed  on  the  top,  and  above  it  rofe  cafiles  innumerable,  all  per- 
fefitly  alike.  Thefe  foon  fplit  into  towers,  which  were  fhortly 
after  loft  in  colonnades,  then  windows,  and  at  laft  ended  in  pines, 
cypreffes,  and  other  trees,  even  and  fimilar*  This  is  the  Fata 
Morgana,  which  for  26  years  I  had  thought  a  mere  fable," 


To  produce  this  pleating  deception,  many  clrcumftances  muft 
concur,  which  are  not  known  to  exit!  in  any  other  fituation. 
The  fpectator  rnutl  Hand  with  his  back  to  the  eaft,  in  fome 
elevated  place  behind  the  city,  that  he  may  command  a  view  of 
the  whole  bay  ;  beyond  which  the  mountains  of  Medina  rife 
like  a  wall,  and  darken  the  back  ground  of  the  picture.  The 
winds  mull  be  hufhed,  the  furface  quite  fmoothed,  the  tide  at  its 
height,  and  the  waters  prefted  up  by  currents  to  a  great  elevation 
in  the  middle  of  the  channel.  All  thefe  events  coinciding,  as 
foon  as  the  fun  furmounts  the  eaftern  hills  behind  Reggio,  and 
riles  high  enough  to  form  an  angle  of  45  degrees  on  the  water 
before  the  city,  every  object  exiiiing  or  moving  at  Reggio  will 
be  repeated  1000  fold  upon  this  marine  looking  glal's ;  which, 
by  its  tremulous  motion,  is  as  it  were  cut  into  facets.  Each 
image  will  pafs  rapidly  eft’  in  fuccetfion  as  the  day  advances, 
and  the  ftream  carries  down  the  wave  on  which  it  appeared. 
Thus  the  parts  of  this  moving  picture  wall  vanilh  in  the 
twinkling  of  an  eye.  Sometimes  the  air  is  at  that  moment 
fo  impregnated  with  vapours,  and  undilturbed  by  winds,  as  to 
reflect  objects  in  a  kind  of  aerial  l’creen,  riling  about  30  feet 
above  the  level  of  the  fea.  In  cloudy  heavy  weather,  they  arc 
drawn  on  the  furface  of  the  water,  bordered  with  fine  prifmatical 
colours. 

To  the  above  account  we  Ihall  add  the  following,  given  by 
M,  Houel,  whofe  judgment  and  veracity  render  his  authority 
highly  refpe£lable.  “  In  fine  fummer  days,  when  the  weather 
is  calm,  there  rifes  above  the  great  current  a  vapour,  which 
acquires  a  certain  denfity,  fo  as  to  form  in  the  atmofphere  ho¬ 
rizontal  prifms,  whofe  lides  are  dilpoled  in  fuch  a  manner,  that 
when  they  come  to  their  proper  degree  of  perfection,  they  reflect 
and  reprefent  fucceifively,  for  fome  time  (like  a  moveable  mir¬ 
ror),  the  objetts  on  the  coal!  or  in  the  adjacent  country.  They 
exhibit  by  turns  the  city  and  fuburbsof  Melfina,  trees,  animals, 
men,  and  mountains.  They  are  certainly  beautiful  aerial  mov¬ 
ing  pictures.  There  are  fometimes  two  or  three  prifms,  equally 
perfect  ;  and  they  continue  in  this  ftate  eight  or  ten  minutes. 
After  this,  fome  Ihining  inequalities  are  obferved  upon  the  fur¬ 
face  of  the  prifm,  which  render  confufed  to  the  eye  the  objeCta 
which  had  been  before  fo  accurately  delineated,  and  the  picture 
vanifhes.  The  vapour  forms  .other  combinations,  and  is  dif- 
perfed  in  air.  Different  accounts  have  been  given  of  this  An¬ 
gular  appearance  j  which  for  my  part  I  attribute  to  a  bitumen 
that  iftues  from  certain  rocks  at  the  bottom  of  the  fea,  and 
which  is  often  feen  to  cover  a  part  of  its  furface  in  the  canal  of 
Meflina.  The  fubtle  parts  of  this  bitumen  being  attenuated, 
combined,  and  exhaled  with  the  aqueous  globules  that  are 
raifed  by  the  air,  and  formed  into  bodies  of  vapour,  give  to 
this  condenfed  vapour  more  confidence ;  and  contribute,  by 
their  fmooth  and  polifhed  particles,  to  the  formation  of  a 
kind  of  aerial  oryftal,  which  receives  the  light,  refteCls  it  to 
the  eye,  and  tranfmits  to  it  all  the  luminous  points  w'hich  co¬ 
lour  the  objedfs  exhibited  in  this  phenomenon,  and  render  them 
vifible." 

FATE,  fatum,  denotes  an  inevitable  neeeflity  depending 
upon  a  fuperior  caufe.  The  word  is  formed  a  fando,  “  from 
fpeaking:"  and  primarily  implies  the  fame  with  effatum,  viz. 
a  word  or  decree  pronounced  by  God  ;  or  a  fixed  fentence 
whereby  the  Deity  has  preferibed  the  order  of  things,  and  al¬ 
lotted  to  every  perfon  what  (hall  befall  him.  The  Greeks  called 
it  Hpafptvt,  as  it  were  a  chain  or  necefikry  feries  of  things  indif- 
fblubly  linked  together.  It  is  alfo  ufed  to  exprefs  a  certain 
unavoidable  defignation  of  things,  by  which  all  agents,  both 
necefiary  and  voluntary,  are  fwayed  and  directed  to  their  ends. 
See  Necessity.  In  this  laft  fenfe,  fate  is  diltinguiftied  into, 
i.  Afirological  fate,  arifing  from  the  influence  and  pofition  of 
the  heavenly  bodies}  which  (it  is  fuppofied)  gave  laws  both  t© 
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■the  elements  and  mixed  bodies,  and  to  the  will  of  men.  2. 
Stoical  fate,  defined  by  Cicero  an  order  or  ferics  of  canfes, 
wherein,  caufe  being  linked  to  caufe,  each  produces  another, 
and  thus  all  things  flow  from  one  prime  caufe.  To  this  fate 
the  Stoics  fubjetf  even  the  gods.  Fate  is  divided  by  later  au¬ 
thors  into  phyfical  and  divine,  i.  Phyfical  fate  is  an  order  and 
feries  of  natural  caules  appropriated  to  their  effects.  By  this  fate 
it  is -that  fire  warms,  bodies  communicate  motion  to  each  other, 
&c.  and  the  effects  of  it  are  all  the  events  and  phenomena  of  na¬ 
ture.  2.  Divine  fate  is  what  is  more  rtfually  called  Providence. 
See  Providence. 

FATES,  in  mythology.  See  Parc.®. 

FATHEMITES,  Fatemites,  or  Fathimites,  the  de- 
fcendantS  of  Mahomet  by  Fathema,  or  Fatima,  his  daugh¬ 
ter.  They  never  enjoyed  the  khalifat  of  Mecca  or  Bagdad, 
but  reigned  in  Barbary  and  Egypt,  as  we  learn  from  the  hiltory 
of  thole  countries. 

FATHER,  a  term  of  relation  denoting  a  perfon  who  hath 
begot  a  child.  See  Parent  and  Child.  By  the  laws  of  Ro¬ 
mulus,  a  father  had  an  unlimited  power  over  his  children. 
Amongft  the  Lacedemonians,  as  we  learn  from  Arillotle's  po¬ 
litics,  the  father  of  three  children  was  excufed  from  the  duty 
of  mounting  guard  for  the  fecurity  of  the  city;  and  a  father 
of  four  children  was  exempted  from  every  public  burden.  The 
Poppaean  law,  amongft  the  Romans,  granted  many  valuable 
privileges  to  the  fathers  of  three  children  ;  amongft  which  one 
was,  that  he  fhould  be  excufed  from  civil  offices,  and  that  the 
mother  fhould  have  liberty,  in  her  father’s  life-time,  to  make  a 
will,  and  manage  her  eftate  without  the  authority  of  tutors. 

Natural  Father,  is  he  who  has  illegitimate  children.  See 
the  articles  Bastard  and  Law. 

Adoptive  Father,  is  he  who  takes  the  children  of  fome 
other,  and  acknowledges  them  as  his  own.  See  Adoption. 

Putative  Father,  is  he  who  is  only  the  reputed  or  fuppofed 
father.  Jofeph  wa9  the  putative  father  of  our  Saviour. 

FATHRJi-iK-7tf«>,  is  a  perfon  married  to  a  woman  who  has 
children  by  a  former  hutband,  &c.  to  which  children  he  is  laid 
to  be  a  father-in-law. 

Father  is  alfo  ufed  in  theology  for  the  firft  Perfon  in  the 
Trinity. 

Father  is  alfo  ufed  in  a  figurative  fenfe  on  various  moral 
and  fpiritual  occafions.  Thus,  it  is  applied  to  the  patriarchs; 
as  we  fay  Adam  was  the  father  of  all  mankind,  Abraham  the 
father  of  the  faithful,  &c. 

Father,  in  church-hiftory,  is  applied  to  ancient  authors 
who  have  preserved  in  their  writings  the  traditions  of  the 
church.  Thus  St.  Chryfoftom,  St.  Bald,  & c.  are  called  Greek 
fathers ,  and  St.  Augufline  and  St.  Ambrofe  Latin  fathers.  No 
author  who  wrote  later  than  the  12th  century  is  dignified  with 
the  title  of  Father. 

Father  is  alfo  a  title  of  honour  given  to  prelates  and 
dignitaries  of  the  church,  to  the  fuperiors  ot  convents,  to  con¬ 
gregations  of  ecclefialtics,  and  to  perfons  venerable  for  their  age 
or  quality.  Thus  we  fay,  the  right  reverend  father  in  God,  the 
father  general  of  the  Benedictines,  the  lathers  of  the  council  of 
Nice,  father  of  his  country,  &c. 

FATHERLASHER,  in  ichthyology.  See  Cottus. 

FATHOM,  a  long  meafure  containing  fix  feet,  ufed  chiefly 
at  fea  for  meafuring  the  length  of  cables  and  cordage. 

FATNESS.  See  Corpulency.  It  is  obferved,  that  for 
one  fat  perfon  in  France  or  Spain,  there  are  an  hundred  in 
England  and  Holland.  This  is  fuppofed  to  be  from  the  r-.fe  of 
Dew  malt  liquors,  more  than  from  the  ditference  of  climate. 
Indolence  may  caufe  fatnefs  in  fome  few  conftitutions ;  hut,  in 
general,  thofe  who  are  difpofed  to  this  habit  will  be  fat  in  fpite 
of  every  endeavour  to  the  contrary,  but  that  of  deftroying 
kealth. 

VOL.  III. 


FATUARII,  in  antiquity,  were  perfons  who,  appearing  in- 
fpired,  foretold  things  to  come.  The  word  is  formed  of  Fatua, 
wife  of  the  god  Faunus,  who  was  fuppofed  to  infpire  women 
•with  the  knowledge  of  futurity,  as  Faunus  himfelf  did  men. — 
Fatua  had  her  name  from  fari,  q.  d.  vaticinari,  “  to  prophe.y.” 

FAVISSiE,  in  antiquity,  were,  according  to  Feftus  and 
Gellius,  citterns  to  keep  water  in  :  but  the  favifiae  in  the  Capi¬ 
tol  at  Rome  were  dry  citterns  or  fubterraneous  cellars,  where 
they  laid  up  the  old  ftatues,  broken  veffels,  and  other  things 
ufed  in  the  temple.  Thefe  were  much  the  fame  with  what,  in 
fome  of  the  modern  churches,  are  called  the  archives  and  trea- 
fury. 

FAUNA,  a  deity  among  the  Romans.  She  was  daughter 
of  Pirus,  and  was  originally  called  Marica.  Her  marriage  with 
Faunus  procured  her  the  name  of  Fauna,  and  her  knowledge 
of  futurity  that  of  Fatua  and  Fatidica.  It  is  faid  that  llie 
never  law  a  man  after  her  marriage  with  Faunus,  and  that  her 
uncommon  chaftity  occafioned  her  being  ranked  among  the 
grfts  after  death.  She  is  the  fame,  according  to  fome,  as  Bona. 
Mater. 

FAUNALIA,  in  antiquity,  Roman  feafts  celebrated  in  ho¬ 
nour  of  the  god  Faunus,  who  was  the  fame  among  the  Romans 
with  the  Pan  of  the  Greeks.  The  Faunalia  were  held  on  the 
day  of  the  nones  of  December;  i.  e.  on  the  fifth  day  of  that 
month.  The  principal  facrifice  was  a  roe-buck;  or  rather,  ac¬ 
cording  to  Horace,  a  kid,  attended  with  libations  of  wine  and 
burning  of  incenfe.  It  was  properly  a  country  fettival,  being 
performed  in  the  fields  and  villages  with  peculiar  joy  and  de¬ 
votion.  Horace  gives  us  a  very  gay  defeription  of  it  in  the 
iflth  ode  of  his  third  book  : 

- - Tener  pleno  cadit  hcedus  anno: 

Larga  ncc  defunt  Veneris  fodali 
Vina  craterx .-  veins  ara  multo 

Fumat  odore, 

Struvius  in  his  Roman  kalendar  marks  the  feaft  of  Faunus 
on  the  day  of  the  ides  of  February,  which  is  the  30th  day  of 
that  month;  and  the  Faunalia  he  places  on  the  fifth  of  the 
ides  of  December,  or  the  9th  of  that  month  :  and  in  chap.  ix. 
he  (hows,  that  there  really  were  two  Faunalia ;  the  one  in  Fe¬ 
bruary,  mentioned  by  Ovid,  Faft.  lib.  vi.  ver.  246;  the  other  on 
the  9th  of  Decemher,  mentioned  by  Horace  in  the  place  juft 
cited. 

FAUNS,  Fauni,  among  the  ancients,  were  a  fpecies  of  de- 
mi-gods  inhabiting  the  fovefts;  called  alio  Sjdvans  (Sjlvani), 
and  little  differing  from  the  Satyrs.  They  delighted  more  par¬ 
ticularly  in  vineyards;  and  they  generally  appear  as  attendant* 
of  Bacchus,  in  the  reprefentations  of  Bacchanal  feafts  and  pro- 
eeflions.  They  were  reprefented  as  half  men,  half  goats,  having 
the  horns,  ears,  feet,  and  tail  of  a  goat,  a  very  fiat  nofe,  and 
the  reft  human.  Though  the  Fauns  were  held  as  demi-gods, 
yet  they  were  fuppofed  to  die  after  a  long  life.  Arnobius 
lliows  that  their  father  or  chief,  Faunus  himfelf,  only  lived  120 
years. 

FAUNUS,  in  fabulous  hiftory,  a  fon  of  Pious,  who  reigned 
in  Italy  about  1300  years  before  the  Auguftan  age.  Plis  brave¬ 
ry,  as  well  as  wildom,  have  given  rife  to  the  tradition  that  he 
was  the  fon  of  Mars.  His  great  popularity,  and  his  fondttefs 
for  agriculture,  made  his  fubjefts  revere  him  as  one  of  their 
country  deities  after  death.  He  was  reprefented  with  all  the 
equipage  of  the  latyrs,  and  was  confulted  to  give  oracles. 

FAVONIUS,  among  the  Romans,  the  wind  which  blew  di¬ 
rectly  from  the  weft. 

FAVORINUS,  an  ancient  orator  and  philofopher  of  Gaul, 
who  fiourilhed  under  the  emperor  Adrian,  and  taught  with  high 
reputation  both  at  Athens  and  Rome.  Many  works  are  attri- 
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buted  to  him ;  among  the  reft,  a  Greek  mifeellaneous  hiftory 
often  quoted  by  Diogenes  Laertius. 

FAUSTUS.  See  Fust. 

FAWKES  (Francis),  an  ingenious  poet,  had  his  fchool -edu¬ 
cation  at  Leeds  3  from  whence  he  was  transplanted  to  Jefus-col- 
lege,  Cambridge,  where  he  took  the  degrees  in  arts.  Entering 
early  into  holy  orders,  lie  fettled  firft  at  Bramham  in  Yorkshire, 
near  the  elegant  feat  of  that  name  (Mr.  Lane’s),  which  he  cele¬ 
brated  in  verfe  in  i/4o>  m  a  4to  pamphlet  anonymous.  His 
firft  poetical  publications  were,  Gawen  Douglas's  Defer! pt ion  of 
Flay  and  Winter  modernifed.  Removing  afterwards  to  the 
curacy  oi  Croydon  in  Surry,  he  recommended  himfelf  to  the 
notice  of  Archbilhop  Herring,  then  refident  there  on  account  of 
his  health,  to  whom  befides  other  pieces  he  addreffed  an  Ode 
on  his  recovery  in  i/54>  Printed  hi  Mr.  Dodfley’s  Collefition. 
In  confequence,  his  Grace  col’ated  him  in  1755  to  the  vicarage 
ot  Orpington  with  St.  Mary  Gray  in  Kent  5  and 'Mr.  Fawkes 
lamented  his  patron’s  death  in  1 7 A /  in  a  pathetic  Elegy  ftyled 
Aurelius,  firft  printed  with  his  Grace’s  Seven  Sermons,  in  1763. 
He  married  about  the  fame  time  Mifs  Purrier  of  Leeds.  In 
April  1774,  by  tne  late  Dr.  Flumtree’s  favour,  he  exchanged 
his  vicarage  for  the  refilory  of  Hayes.  He  was  alfo  one  of  the 
chaplains  to  the  princels  dowager  of  Wales.  Fie  publiflied  a 
volume  of  Poems  by  fubfeription  in  8vo.  1761;  the  Poetical 
Kalendar,  1763  3  and  Poetical  Magazine,  1764,  in  conjunction 
with  Mr.  Woty  3  Partridge -{hooting,  an  Eclogue,  to  the  ho¬ 
nourable  Charles  York,  1767,  4to.  ;  and  a  Family  Bible,  with 
notes,  in  4to.  a  compilation.  But  his  great  ftrength  lay  in 
tranllation,  in  which,  ftnee  Pope,  few  have  equalled  him.  Wit- 
nefs  his  fragments  of  Menander  (in  his  Poems)  3  his  Works  of 
Anacreon,  Sappho,  Bion,  Mofchus,  and  Mufaeus,  1211:0.  17603 
his  Idylliums  of  Theocritus,  by  fubfeription,  Bvo.  17 67;  and 
his  Argonautics  of  Apollonius  Rhodius,  by  fubfeription  alfo  (a 
pofthumous  publication,  completed  by  the  Rev.  Mr.  Meen 
of  Emanuel  college,  Cambridge),  8vo.  1780.  He  died  Auguft 
26,  1777. 

FAWN,  among  fportfmen,  a  buck  or  doe  of  the  firft  year  3 
or  the  young  one  of  the  buck’s  breed  in  its  firft  year. 

FE,  fo,  or  Fobi,  the  name  of  the  chief  god  of  the  Chinefe, 
whom  they  adore  as  the  fovereign  of  heaven.  They  reprefent 
him  Ihining  all  in  light,  with  his  hands  hid  under  his  robes, 
to  ftiow  that  his  power  does  all  things  invifibly.  He  has  at  his 
right  hand  the  famous  Confucius,  and  at  his  left  Lanza  or  Lanca, 
chief  of  the  fecond  fefit  of  their  religion. 

FEAL,  a  provincial  term  for  fod  or  turf. 

Rea L-Dikc<f,  a  cheap  fort  of  fence  common  in  Scotland  ;  built 
with  feal  or  fod  dug  up  by  the  fpade  from  the  furface  of  grafs- 
ground,  confiding  of  the  upper  mould  rendered  tough  and  co¬ 
herent  by  the  matted  roots  of  the  graft  thickly  interwoven  with 
it.  If  only  a  very  thin  bit  of  the  upper  furface  is  pared  off  with 
a  paring  fpade,  the  pieces  are  called  divots.  Tnefe  being  of  a 
firmer  confidence  are  more  durable  when  built  into  dikes  than 
feal,  but  much  more  expenfive  alfo. 

FEALTY,  in  law,  an  oath  taken  on  the  admittance  of  any 
tenant,  to  be  true  to  the  lord  of  whom  he  holds  his  land  :  by 
this  oath  the  tenant  holds  in  the  freeft  manner,  on  account  that 
all  who  have  fee  hold  per  jidem  et  fiduciam,  that  is,  by  fealty  at 
the  lead.  This  fealty,  at  the  firft  creation  of  it,  bound  the  te¬ 
nant  to  fidelity,  the  breach  of  which  was  the  lofs  of  his  fee. 
It  has  been  divided  into  general  and  fpecial :  general,  that 
\vhich  is  to  be  performed  by  every  fubjefit  to  his  prince  3  and 
fpecial,  required  only  of  fuch  as,  in  refpeft  of  their  fee,  are  tied 
by  oath  to  their  lords.  To  ail  manner  of  tenures,  except  te¬ 
nancy  at  will,  and  frank-almoign,  fealty  is  incident,  though  it 
chiefly  belongs  to  copyhold  eftates  held  in  fee  and  for  life.  The 
form  of  this  oath,  by  ltat ^17  Edw.  II.  is  to  run  as  follows  : 

Jj  A.  B.  will  be  to  you  my  lord  D.  true  .and  faithful,  and  bear 


to  you  faith  for  the  lands  and  tenements  which  I  hold  of  you  p 
and  I  will  truly  do  and  perform  the  cuftoms  and  fervices  that  I 
ought  to  do  to  you.  So  help  me  God.” 

FEAR,  one  of  the  paliions  of  the  human  mind.  See  Pas¬ 
sion.  It  is  defined,  an  apprehenfion  of  impending  evil,  at¬ 
tended  with  a  delire  of  avoiding  it.  Fear  in  the  extreme  is 
called  fright  or  terror.  See  Fright. 

Fear,  in  feripture,  is  ufed  in  various  fenfes.  The  fear  of 
God  is  either  filial  or  lerviie.  The  filial  fear  is  a  holy  atfedlion 
or  gracious  habit  in  the  foul,  whereby  it  is  inclined  to  obey  all 
God’s  commandments,  and  to  hate  and  avoid  evil.  Slavifh  or 
fervile  fear  is  the  confequence  of  guilt  3  it  is  a  judicial  impreffion 
from  the  fad  thoughts  of  the  provoked  majefty  of  heaven  j  it  is 
an  alarm  within  that  difturbs  the  reft  of  a  finner.  Though  this 
fear  be  in  wicked  men,  yet  it  often  proves  preparative  to  fa’uh 
and  repentance.  Fear  is  likewife  ufed  for  the  object  of  fear. 
Thus  it  is  faid,  “  the  fear  of  Ifaac,”  to  deferibe  the  God  whom 
Ilaac  feared  (Gen.  xxxi.  42.),  and  in  Prov.  i.  2 6.  “  I  will 

mock  you  when  your  fear  cometh  3”  that  is,  the  calamity  you 
feared.-  God  fays,  ihat  he  will  fend  his  fear  before  bis  people; 
that  is,  a  ciread  wrought  by  him,  in  order  to  terrify  and  deftroy 
the  inhabitants  of  Canaan, 

Fear,  Metus ,  Favor ,  or  Timor,  was  deified  hv  the  Pagans, 
Tullus  Floftilius  brought  the  worftiip  of  this  deity  to  Piome. 
The  Ephori  of  Sparta  erefted  a  temple  to  Fear,  near  their  tri¬ 
bunal,  to  ftrike  an  awe  into  thofe  who  approached  it.  Fear  was 
likewife  worihipped  at  Corinth.  The  poets  did  not  forget  this 
imaginary  deity.  Virgil  places  her  in  the  entrance  of  hell,  irt 
company  with  difeaies,  old  age,  &c.  ASn.  H.  273.  Ovid 
places  her  in  the  retinue  of  Tifiphone,  one  of  the  furies.  Met. 
iv.  483. 

FEAST,  or  Festival,  in  a  religious  fenfe,  is  a  ceremony  of 
feafting  and  thankfgiving.  The  word  is  formed  of  the  Latin 
feftum,  which  fome  derive  a  feriari  “  to  keep  holiday  3”  others 
from  the  Greek  e-;sk  “  I  fealt  or  entertain,”  of  ey.^.  “  hearth, 
fire.”  Feafts,  and  the  ceremonies  thereof,  have  made  great  part 
of  the  religion  of  almoft  all  nations  and  fefts ;  wltnefs  thofe  of 
the  Greeks,  Romans,  Hebrews,  Chriftians,  and  Mahometans. 
The  firft  feafts  among  the  Greeks  were  celebrated  in  folemii  af- 
femblies  of  the  whole  nation,  on  occafion  of  their  games,  as  the- 
Olympic,  the  Pythian,  the  Ifthmian,  and  Nemaean  :  in  procefe 
of  time  they  had  many  others,  the  principal  of  which  are  enu¬ 
merated  in  the  courfe  of  this  work.  The  Romans  alfo  had 
abundance  of  ftated  feafts  in  honour  of  their  deities  and  heroes  ; 
fuch  were  the  Saturnalia,  Cerealia,  Lu-percalia,  Liberalia,  Nep- 
tunalia,  Confualia,  Portumnalia,  Vulcanalia,  Palilia,  Divalia, 
&:c.  See  Saturnalia,  &c.  They  had  alfo  feafts  inftituted 
occafionally  3  as  Carmenialia,  Onirinalia,  Terminalia,  Floralia, 
Compitalia,  Lem  :ria,  Vernalia,  befide  other  moveable  and  oc- 
cafional  ones  :  as  to  give  thanks  to  the  gods  for  benefits  re¬ 
ceived  3  to  implore  their  affiftance,  or  to  appeafe  their  wrath, 
&c.  as  the  Pagan,  lia,  Feralia,  Bacchanalia,  Ambarvalia,  Am- 
burbalia,  Suovetaurilia,  and  divers  others,  particularly  denomi¬ 
nated  f cries  3  as  Semen  time,  Latims,  &c.  See  each,  of  theta 
feafts,  and  ferine  in  its  proper  place.  The  feafts  were  divided 
into  days  of  facrifice,  and  days  of  banqueting  and  feafting;. 
days  of  games,  and  days  of  reft  or  f erics.  There  being  but 
little  hiftory  written,  or  at  leaft  publithed,  in  thofe  days,  one 
end  of  feafts  was  to  keep  up  the  remembrance  of  paft  occur-- 
rences. 

The  principal  feafts  of  the  Jews  were  the  feafts  of  trumpets,, 
that  of  the  expiation,  of  tabernacles,  of  the  dedication,  of  the 
paflover,  of  pentecoft,  and  that  of  purification.  See  Expia¬ 
tion,  & c.  The  modern  Jews  have  other  feafts  marked  in  their 
kalendar  of  modem  inftitution.  The  Mahometans,  befides. 
their  weekly  feaft  or  fabbath,  which  is  kept  on  Friday,  have  two. 
foie  mu  feafts,  the  firft  of  which  is  called  the  Feajl  of  Vidlims, 
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and  celebrated  on  tbe  tenth  day  of  the  laft  month  of  their  year ; 
and  the  i'econd  called  Bair  am.  The  Chinefe  have  two  folemn 
feafts  in  the  year,  in  memory  of  Confucius,  betides  others  of 
lefs  note  on  other  days  of  the  year. 

Feafts  among  us  are  either  immoveable  or  moveable.  Immove¬ 
able  Feafts  are  thole  conftantly  celebrated  on  the  fame  day  of 
the  year;  the  principal  of  thefe  are  Chriftmas-day  or  the  Na¬ 
tivity,  the  Circumcifion,  Epiphany,  Candlemas,  or  the  Purifica¬ 
tion  ;  Lady-day,  or  the  Annunciation,  called  alfo  the  Incarna¬ 
tion  and  Conception  ;  All  Saints,  and  All  Souls ;  befides  the  days 
of  the  feveral  apoltles,  St.  Thomas,  St.  Paul,  &c.  which  with 
us  are  feafts,  though  not  feris.  See  each  feaft  under  its  proper 
article.  Moveable  Feafts  are  thofe  which  are  not  confined  to 
the  fame  day  of  the  year.  Of  thefe  the  principal  is  Eafter, 
which  gives  law  to  all  the  reft,  all  of  them  following,  and  keep¬ 
ing  their  proper  diftances  from  it;  fuch  are  Palm-Sunday, 
Good-Friday,  Alh-Wednefday,  Sexagefima,  Afcenfion-day,  Pen- 
tecoft,  and  Trinity-Sunday.  See  Easter,  Ssxacksima,  Pen¬ 
tecost,  Trinity,  &c.  The  four  feafts  which  the  Englifh 
laws  take  efpecial  notice  of  are,  the  Annunciation  of  the  blefied 
Virgin  Mary,  or  Lady-day,  the  25th  of  March ;  the  nativity  of 
St.  John  the  Baptift,  held  on  the  24th  of  June;  the  Feaft  of 
St.  Michael  the  Archangel,  on  the  29th  of  September;  and 
that  of  St.  Thomas  the  Apoftle,  on  the  21ft  of  December:  on 
which  quarterly  days  rent  on  leafes  is  ufually  relerved  to  be 
paid  (5  and  6  Edw.  VI.  cap.  3.  3  Jac.  I.  cap.  1.  12 Car.  II. 
cap.  30.). 

Befide  thefe  feafts  which  are  general,  and  enjoined  by. the 
church,  there  are  others  local  and  occaftoval,  enjoined  by  the 
magiftrate,  or  voluntarily  let  on  foot  by  the  people ;  fuch  are 
the  days  of  thankfgiving  for  delivery  from  wars,  plagues,  &c. 
Such  alfo  are  the  vigils  or  wakes  in  commemoration  of  the  de¬ 
dications  of  particular  churches.  See  Vigil,  &c.  The  prodi¬ 
gious  increafe  of  feaft-days  in  the  Chriftian  church  commenced 
towards  the  clofe  of  the  fourth  century,  and  was  occafioned  by 
the  difeovery  that  was  then  made  of  the  remains  of  martyrs 
and  other  holy  men,  for  the  commemoration  of  whom  they  were 
eftablilhed.  Thefe,  inftead  of  being  fet  apart  for  pious  exercifes, 
were  abufed  in  indolence,  voluptuoufnefs,  and  criminal  prac¬ 
tices.  Many  of  them  were  inilituted  on  a  pagan  model,  and 
perverted  to  fimilar  purpofes. 

Feast  of  Death,  or  Feaft  of  Souls,  a  folemn  religious  cere¬ 
mony  in  ufe  among  the  lavages  of  America;  fome  of  whom 
thus  teftify  their  refpeht  for  the  deceafed  every  eight  years;  and 
others,  as  the  Hurons  and  Iroquois,  every  ten  years. 

The  day  of  this  ceremony  is  appointed  by  public  order;  and 
nothing  is  omitted,  that  it  may  be  celebrated  with  the  utmoft 
pomp  and  magnificence.  The  neighbouring  tribes  are  invited 
to  be  prefent,  and  to  join  in  the  folemnity.  At  this  time  all 
who  have  died  fmee  the  laft  folemn  occafion  are  taken  out  of 
their  graves  :  thofe  who  have  been  interred  at  the  greateft  dif- 
tance  from  the  villages  are  diligently  fought  for,  and  brought 
to  this  great  rendezvous  of  carcafes. 

It  is  not  difficult  to  conceive  the  horror  of  this  general  dif- 
interment ;  but  it  cannot  be  deferibed  in  a  more  lively  manner 
than  it  is  done  by  Lafitau,  to  whom  we  are  indebted  for  the 
moft  authentic  account  of  thofe  nations. 

“  Without  queftion  (fays  he),  the  opening  of  thefe  tombs 
difplays  one  of  the  molt  ftriking  feenes  that  can  be  conceived ; 
this  humbling  portrait  of  human  mifery,  in  fo  many  images  of 
death,  wherein  Ihe  feems  to  take  a  pleafure  to  paint  herfclf  in 
a  thoufand  various  fliapes  of  horror,  in  the  feveral  carcafes,  ac¬ 
cording  to  the  degree  in  which  corruption  has  prevailed  over 
them,  or  the  manner  in  which  it  has  attacked  them.  Some 
appear  dry  and  withered ;  others  have  a  lort  of  parchment  upon 
their  bones ;  fome  look  as  if  they  were  baked  and  fmoked,  with¬ 
out  any  appearance  of  rottennels  3  fome  are  juft  turning  to¬ 


wards  the  point  of  putrefaction  ;  whilft  others  are  all  {warm¬ 
ing  with  worms,  and  drowned  in  corruption.  I  know  not 
which  ought  to  ftrike  us  moft,  the  horror  of  fo  fhocking  a  light, 
or  the  tender  piety  and  affection  of  thefe  poor  people  toward 
their  departed  friends ;  for  nothing  deferves  our  admiration  mere 
than  that  eager  diligence  and  attention  with  which  they  dit- 
charge  this  melancholy  duty  of  their  tendernefs  ;  gathering  up 
carefully  even  the  fmalletl  bones,  handling  the  carcafes,  difguft- 
ful  as  they  are,  with  every  thing  loathfome,  cleanfing  them 
from  the  worms,  and  carrying  them  upon  their  Ihoulders  through 
tirefome  journeys  of  feveral  days,  without  being  dilcouraged 
from  the  offenfivenefs  of  the  fmell,  and  without  buffering  any 
other  emotions  to  arife  than  thofe  of  regret,  for  having  loft  per- 
fons  who  were  fo  dear  to  them  in  their  lives,  and  fo  lamented 
in  their  death. 

“  They  bring  them  into  their  cottages,  where  they  prepare  a 
feaft  in  honour  of  the  dead ;  during  which  their  great  aCIions 
are  celebrated,  and  all  the  tender  intercourfes  which  took  place 
between  them  and  their  friends  are  pioully  called  to  mind.  The 
ftrangers,  who  have  come  fometimes  many  hundred  miles  to  be 
prefent  on  the  occafron,  join  in  the  tender  condolence;  and 
the  women,  by  frightful  Ihrieks,  demonftrate  that  they  are 
pierced  with  the  ftiarpeft  borrow.  Then  the  dead  bodies  are 
carried  from  the  cabins  for  the  general  re-interment.  A  great 
pit  is  dug  in  the  ground,  and  thither,  at  a  certain  time,  each 
perfon,  attended  by  his  family  and  friends,  marches  in  folemn 
filence,  bearing  the  dead  body  of  a  fon,.  a  father,  or  a  brother. 
When  they  are  all  convened,  the  dead  bodies,  or  the  duft  of 
thofe  which  were  quite  corrupted,  are  depofited  in  a  pit :  then 
the  torrent  of  grief  breaks  out  anew.  Whatever  they  poftefs 
moft  valuable  is  interred  with  the  dead.  The  ftrangers  are  not 
wanting  in  their  generality,  and  confer  thofe  prefents  which 
they  have  brought  along  with  them  for  the  purpole.  Then  all 
prefent  go  down  into  the  pit,  and  everyone  takes  a  little  of  the 
earth,  which  they  afterwards  preferve  with  the  moft  religious 
care.  The  bodies,  ranged  in  order,  are  covered  with  entire  new 
furs,  and  over  thefe  with  bark,  on  which  they  throw  (tones, 
wood,  and  earth.  Then  taking  their  laft  farewel,  they  return 
each  to  his  own  cabin. 

“  We  have  mentioned,  that  in  this  ceremony  the  favages  offer, 
as  prefents  to  the  dead,  whatever  they  value  moft  highly.  This 
cuftom,  which  is  univerfal  among  them,  arifes  from  a  rude  no¬ 
tion  of  the  immortality  of  the  foul.  They  believe  this  dobtrine 
moft  firmly,  and  it  is  the  principal  tenet  of  their  religion. 
When  the  foul  is  feparated  from  the  body  of  their  friends,  they 
conceive  that  it  ftill  continues  to  hover  around  it,  and  to  require 
and  take  delight  in  the  fame  things  with  which  it  formerly  was 
pleafed.  After  a  certain  time,  however,  it  forfakes  this  dreary 
manfion,  and  departs  far  weftward  into  the  land  of  fpirits. 
They  have  even  gone  fo  far  as  to  make  a  diftlnftion  between 
the  inhabitants  of  the  other  world ;  fome,  they  imagine,  par¬ 
ticularly  thofe  who  in  their  lifetime  have  been  fortunate  in  war, 
poftefs  a  high  degree  of  happinefs,  have  a  place  for  hunting  and 
filhing,  which  never  fails,  and  enjoy  all  fenfual  delights,  with¬ 
out  labouring  hard  in  order  to  procure  them.  The  fouls  of 
thofe,  on  the  contrary,  who  happen  to  be  conquered  or  flain  in- 
war,  are  extremely  miferable  after  death.” 

Feast  is  alfo  ufed  for  a  banquet,  or  a  fumptuous  meal,  with¬ 
out  any  immediate  view  to  religion.  The  ufe  of  the  word,  in 
this  fenfe,  arifes  hence ;  that  a  part  of  the  ceremony  of  many 
of  the  ancient  feftivals,  both  thofe  of  the  heathens  and  agapse 
of  the  Chriftians,  was  good  eating ;  though  Mr.  Kuet  choofes 
to  derive  the  word  from  feftinare,  which,  in  an  ancient  Latin 
verfionof  Origen’s  Comment  on  Matthew,  fignifies  “to  feaft 
Ut  v aliens  illuc  Jrfus  feftinct  cum  difcipulis  fuis. 

Social  or  civil  feafts  were  alfo  exprefled  by  the  words  ccnv't - 
vium  and  ccmpotatio,  or  concoenatio.  Cicero  fays,  that  in  tUs 
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Roman  tongue,  the  word  conmvium ,  which  means  “  people 
aflembled  at  table,”  is  more  fignificant  than  the  Greek  word 
eompoiatio  or  conccevaiio :  the  Roman,  fays  he,  expreffes  the 
conjunRion  of  body  and  mind  which  ought  to  take  place  at 
an  entertainment;  the  Gieek  denotes  what  relates  to  the  body 
alone. 

Among  the  Romans,  the  place  where  they  flipped  was  gene¬ 
rally  the  veftibule,  that  a  more  retired  part  of  the  houfe  might 
not  encourage  licentioutnefs  and  diforder.  There  were  feveral 
laws  that  relfricfed  their  meals  to  thele  veflibules. 

When  luxury  reigned  in  Rome,  they  had  i'uperb  halls  for  their 
entertainments.  Lticullus  had  many,  each  of  which  bore  the 
name  of  fome  deity ;  and  this  name  was  a  mark  which  indi¬ 
cated  to  the  fervants  the  expence  of  the  entertainment.  The 
expence  of  a  fupper  in  Lucullus’s  hall  of  Apollo  amounted  to 
50,000  drachmas. 

The  Romans  did  not,  as  we  do,  ufe  but  one  table  at  their 
feafts ;  they  had  generally  two  ;  the  firft  was  for  the  fervices  of 
animal  food,  which  was  afterwards  removed,  and  another  in 
troduced  with  fruits  ;  at  this  laft  they  fung,  and  poured  out  their 
libations.  The  Greeks  and  eaftern  nations  had  the  fame  cuftom, 
and  even  the  Jews  in  their  folemn  feafts  and  at  facrifices. 

We  learn  from  Herodotus,  that  the  ancients  had  neither  cups 
nor  bowls,  but  that  they  drank  out  of  little  horns  tipt  with  filver 
or  gold. 

Under  the  reign  of  Charles  V.  of  France,  the  cuftom  of 
placing  the  lights  upon  the  table  was  not  yet  introduced.  A' 
number  of  domeftics  held  the  candles  in  their  hands  during  the 
whole  time  of  the  repall. 

The  Greeks  and  Romans  kept  a  domeftic  for  the  purpofe  of 
reading  during  their  meals  and  feafls.  Sometimes  the  chief  of 
the  family  himfelf  performed  the  office  of  reader ;  and  hiltory 
informs  us,  that  the  Emperor  Severus  often  read  while  his  fa¬ 
mily  ate.  The  time  of  reading  was  generally  at  fupper ;  and 
guefts  were  invited  to  a  reading  as  they  are  now  a-days  to  play 
cards.  The  Greeks,  in  their  ftourifhing  times,  did  not  profane, 
according  to  their  own  expreffion,  the  bolincfs  of  the  table;  but 
rather  adorned  it  with  ingenious  and  elegant  converfation  :  they 
propofed  moral  topics,  of  which  Plutarch  has  prelerved  a  col¬ 
ie  £t  ion. 

When  Rome  was  corrupted  with  luxury  ;  fingers,  dancers, 
muficians,  ftage-players,  and  people  that  told  plealant  tales, 
were  brought  into  the  hall  to  amufe  the  guefts.  Plutarch  in¬ 
forms  us,  that  Caelar,  after  his  triumphs,  treated  the  Roman 
people  at  2.2,000  tables;  and  by  calculation  it  would  leem  that 
there  were  at  thefe  tables  upwards  of  200,000  perlons.  At  the 
end  of  the  feaft  the  Romans  drank  out  of  a  large  cup  as  often 
as  there  were  letters  in  the  name  of  their  mittretles. 

Feaftingfeems  to  have  been  the  chief  delight  of  the  Germans, 
Gauls,  Britons,  and  all  the  other  Celtic  nations ;  in  which  they 
indulged  themfelves  to  the  utmoft,  as  often  as  they  had  an  op¬ 
portunity.  Among  thefe  nations  (fays  an  author  who  had 
carefully  ftudicd  their  manners)  there  is  no  public  atfembly, 
either  for  civil  or  religious  purpoles,  duly  held  ;  no  birthday, 
marriage,  or  funeral  properly  celebrated  ;  no  treaty  of  peace  or 
alliance  -rightly  cemented,  without  a  great  feall.”  It  was  by 
fr  quent  entertainments  of  this  kind  that  the  great  men  or 
chieftains  gained  the  affections  and  rewarded  the  fervices  of  their 
followers ;  and  thole  who  made  the  greateft  feafts  were  film  to 
be  mod  popular,  and  to  have  the  greateft  retinue.-  Thefe  feafts 
(in  which  plenty  was  more  regarded  than  elegance)  lafted  com¬ 
monly  feveral  days,  and  the  guefts  feldom  retired  until  they  had 
continued  all  the  provifions  and  exhaufted  all  the  liquors. 

As  to  the  drink  ufed  at  thole  fe  .fts,  particularly  in  Britain, 
it  feems  probable,  that  before  the  introduction  of  agriculture 
into  the  ifland,  mead  or  honey  diluted  with  water  was  the  only 
(bong  liquor  known  to  its  inhabitants,  as  it  was  to  many  other 


ancient  nations  in  the  fame  circumftances.  This  continued  to 
be  a  favourite  beverage  among  the  ancient  Britons  and  their 
pofterity,  long  after  they  had  become  acquainted  with  other  li¬ 
quors.  The  mead-maker  was  the  eleventh  perfon  in  dignity  in 
the  courts  of  the  ancient  princes  of  Wales,  and  took  place  of 
the  phyfician.  After  the  introduction  of  agriculture,  ale  or 
beer  became  the  molt  general  drink  of  all  the  Britifh  nations  who 
practifed  that  art,  as  it  had  long  been  of  all  the  Celtic  people 
on  the  continent. 

The  difhes  in  which  the  meat  was  ferved  up  were  either  of 
wood  or  earthen-ware,  or  a  kind  of  bafkets  made  of  ofiers, 
Thefe  lalt  were  molt  ufed  by  tire  Britons,  as  they  very  much 
■excelled  in  the  art  of  making  them  both  for  their  own  ufe  and 
for  exportation.  The  guefts  fat  in  a  circle  upon  the  ground, 
with  a  little  hay,  grafs,  or  the  fkln  of  fome  animal  under  them. 
A  low  table  or  ftool  was  fet  before  each  perfon,  with  the  por¬ 
tion  of  meat  allotted  to  him  upon  it.  In  this  diftribution,  they 
never  neglected  to  fet  the  largeft  and  belt  pieces  before  thofe 
who  were  moll  dillinguilhed  for  their  rank,  their  exploits,  or 
their  riches.  Every  gueft  took  the  meat  let  before  him  in  his 
hands,  and,  tearing  it  with  bis  teeth,  fed  upon  it  in  the  bell 
manner  he  could.  Xr  any  one  found  'difficulty  in  feparating 
any  part  of  his  meat  with  his  hands  and  teeth,  he  made  ufe  of 
a  large  knife,  that  lay  in  a  particular  place  for  the  benefit  of 
the  whole  company.  Servants,  or  young  boys  and  girls,  the 
children  of  the  family,  Hood  behind  the  guefts  ready  to  help 
them  to  drink,  or  any  thing  they  wanted.  As  the  ancient  Bri¬ 
tons  greatly  excelled  and  very  much  delighted  in  niufic)  all  their 
feafts  were  accompanied  with  the  joys  of  fong,  and  the  muftc 
of  harps. 

It  has  been  often  obferved  by  authors,  that  there  is  no  nation 
in  the  world  comes  near  the  Englifli  in  the  magnificence  of 
their  feafts.  Thofe  made  at  our  coronations,  inftalments,  con- 
fecrations,  &c.  tranfeend  the  belief  of  all  foreigners;  and  yet  it 
is  doubted  whether  thofe  now  in  ufe  are  comparable  to  thofe  of 
our  forefathers. 

FEATHER,  in  phyfiology,  a  general  name  for  the  covering 
of  birds;  it  being  common  to  all  the  animals  of  this  clafs  to 
have  the  whole  body,  or  at  lead:  the  greateft  part  of  it,  covered 
with  feathers  or  plumage.  See  Ornithology.  Feathers 
make  a  confiderable  article  of  commerce,  particularly  thofe  of 
the  oftrich,  heron,  fwan,  peacock,  goofe,  &c.  for  plumes,  orna¬ 
ments  of  the  head,  filling  of  beds,  writing-pens,  See.  Geefe  are 
plucked  in  lotne  parts  of  Great  Britain  five  times  in  the  year  j 
and  in  cold  feafons  many  of  them  die  by  this  barbarous  cuftom. 
See  Anas.  Thole  feathers  that  are  brought  from  Somcrfet  flare 
are  etteemid  the  beft,  and  thole  from  Ireland  the  worft. 

Eider  d-Avn  (fee  the  article  Down)  is  imported  from  Den¬ 
mark  ;  the  ducks  that  lu  -ply  it  being  inhabitants  of  Hudlon’s 
Bay,  Greenland,  Iceland,  and  Norway.  Ail  the  illands  well 
of  Scotland  breed  numbers  of  thele  birds,  which  turn  out  a 
profitable  branch  of  trade  to  the  poor  inhabitants.  Hudfon's 
B  iy  alio  turnithes  very  fine  feathers,  luppoled  to  be  of  the  goofe 
kind.  The  down  of  the  (wan  is  brought  from  Dant.zic.  The 
lame  place  alio  lends  us  great  quantities  of  the  feathers  of  the 
cock  and  hen.  The.  London  poulterers  left  a  great  quantity  of 
the  feathers  of  thofe  birds,  and  of  ducks  and  turkies :  thole  of 
ducks  being  a  weaker  feather,  are  interior  to  thole  of  the  goofe } 
ami  turkeys’  feathers  are  the  worft  of  any.  The  beft  method  of 
curing  feathers  is  to  lay  them  in  a  room,  expoltd  to  the  air  and 
fun  ;  and  when  dried,  to  put  them  in  bags,  and  beat  them  well 
with  poles  to  get  the  dirt'  off'. 

FEBRIFUGE,  an  appellation  given  to  fuch  medicines  as 
mitigate  or  remove  a  fever. 

FEBRUARY,  in  chronology,  the  fecond  month  of  Numa’s 
year,  and  under  the  protection  of  the  god  Neptune.  This 
month  is  not  found  in  the  kalendar  of  Romulus,  but  was  added 
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to  the  year  by  Numa.  It  had  its  name  from  Februa ,  Februaca, 
or  Februalis,  all  names  of  Juno,  who  prefided  over  the  purifica¬ 
tions  of  women ;  and  in  this  month  the  Lupercalia  were  held 
in  honour  of  Juno,  and  women  were  purified  by  the  priefts  of 
Pan  Lyceus  at  that  feftival.  See  Lupekcalia.  February,  in 
a  common  year,  confifts  only  of  28  days ;  but  in  the  bift'extile 
it  has  29,  on  account  of  the  intercalary  day  added  in  that  year. 

FECIALES,  or  Foeciales,  an  order  of  priefts  or  officers, 
confuting  of  20  perfons,  among  the  ancient  Romans,  appoint¬ 
ed  to  proclaim  war,  negotiate  peace,  & c. 

The  feciales  were  a  fort  of  heralds,  who,  when  the  Romans 
had  any  dil'pute  with  their  neighbours,  were  fent  tirft  to  demand 
the  thing  pretended  to  be  ufurped,  or  require  fatisfa£lion  for 
the  injury  alleged  to  be  done.  If  an  anlwer  was  not  returned 
by  them  that  was  fatisfa&ory  to  the  people  and  the  fenatc,  they 
were  difpatched  again  to  declare  war ;  and  the  fame  in  treating 
of  peace ;  the  feciales  being  the  only  perfons  appointed  to  nego¬ 
tiate  between  the  fenate,  itc.  and  the  enemy. 

Plutarch,  in  the  life  of  Numa,  and  Halicarnafleus  (lib.  ii.), 
■obferve,  that  they  were  tirft  inftituted  by  that  prince.  The  lat¬ 
ter  adds,  that  they  were  chofen  out  of  the  heft  families  in 
Home;  that  their  oflice,  which  was  reputed  a  fort  of  lacerdo- 
tium,  or  priefthood,  only  ended  with  their  life  ;  that  their  per- 
fons  were  facred  and  inviolable,  as  thofe  of  other  priefts ;  that 
they  were  even  charged  to  lee  the  republic  did  not  declare  war 
unjulily ;  that  they  were  to  receive  the  complaints  and  remon- 
(Irances  of  nations  who  pretended  to  have  been  any  way  injured 
by  the  Romans ;  that  if  thofe  complaints  were  found  juft,  they 
were  to  l'eize  the  criminals,  and  deliver  them  up  to  thofe  they 
had  offended;  that  they  were  inverted  with  the  rights  and  pri¬ 
vileges  of  ambaft'adors ;  that  they  concluded  treaties  of  peace 
and  alliance,  and  took  care  they  were  executed;  and,  lallly, 
abolifhed  them,  if  they  were  found  not  to  be  equitable.  Livy, 
lib.  i.  cap.  24.  aferibes  their  inftitution  to  Ancus  Martius,  in 
the  year  of  Rome  114.  Varro  aftivres  us,  that  in  his  time  moll 
of  thefe  functions  of  the  feciales  were  fet  afide;  though  Plu¬ 
tarch  obferves,  that  they  had  itill  fome  authority  in  his  time. 

The  feciales  were  crowned  with  verbena,  “  vervain,"  when 
they  went  to  declare  war.  The  head  was  covered  with  a  veil 
over  which  the  crown  was  applied.  In  this  equipage  they  pro¬ 
ceeded  to  the  frontiers  of  the  new  enemy's  country,  and  threw 
a  bloody  dart  or  javelin  into  the  ground  within  the  lame.  In 
Livy  and  other  ancient  authors,  we  have  the  formula  tiled  in 
fuch  declarations. 

FECUNDITY,  the  fame  with  Fertility. 

FEE,  in  law,  lignifies  a  complete  feudal  property.  Hence, 
where  the  bare  liferent  of  any  feudal  fubje£t  is  meant  to  be 
conveyed  to  A,  and  the  abfolute  property  to  Ii,  that  meaning  is 
expreifed  thus  ;  “  to  A  in  liferent,  and  to  B  in  fee.”  See  Law. 
Fees  are  commonly  divided  into  abfolute,  otherwife  called  fees- 
fi tuple  ;  and  limited,  one  fpecies  of  which  we  ufually  call  fee-tail. 

I.  According  to  Judge  Blackftone,  a  tenant  in  fee-fimple  (or, 
as  he  is  frequently  ftyled,  tenant  in  fee)  is  he  that  hath  lands, 
tenements,  or  hereditaments,  to  hold  to  him  and  his  heirs  for 
ever;  generally,  abfolutely,  and  limply;  without  mentioning 
what  heirs,  but  referring  that  to  his  own  pleal'ure,  or  to  the 
dilpofition  of  the  law.  The  true  meaning  of  the  word  fee 
(feodum)  is  the  fame  with  that  of  feud  or  Jiff  and  in  its  origi¬ 
nal  lenfe  it  is  taken  in  con tradiiti action  to  allodium  ;  which 
‘latter  the  writers  on  this  l'ubjeft  define  to  be  every  man’s  own 
land,  which  he  polfdfeth  merely  in  his  own  right,  without  owing 
any  rent  or  lervice  to  any  fuperior.  This  is  property  in  its 
highert  de.gree ;  and  the  owner  thereof  hath  abfolutum  ft  direc¬ 
tum  dominium,  and  therefore  is  laid  to  be  feifed  -thereof  aklolute- 
lv  in  dominio  fno,  in  his  own  demelhe.  But  feodum,  or  fee,  is 
that  which  is  held  of  fome  fuperior,  oil  condition  of  rendering 
him  lervice;;  in  which  fuperior  the  ultimate  property  of  the 
land  refides :  and  therefore  Sir  Henry  Spelman  defines  a  feud 
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or  fee  to  be,  the  right  which  the  YaiT.il  or  tenant  hath  in  lands 
to  ufc  the  fame,  and  take  the  profits  thereof  to  him  and  his 
heirs,  rendering  to  the  lord  his  due  fervices ;  thh  mere  allodial 
property  of  the  foil  always  remaining  in  the  lord.  This  allo¬ 
dial  property  no  fubjedrt  in  Britain  has ;  it  being  a  received  and 
now  undeniable  principle  in  the  law,  that  all  the  lands  are 
holden  mediately  or  immediately  of  the  king.  The  king  there¬ 
fore  Only  hath  alfolutum  et  direflum  dominium  ;  but  all  fubje£ts‘ 
lands  are  in  the  nature  of  feodum  or  fee,  whether  derived  to 
them  by  defeent  from  their  anceftors,  or  purchafed  for  a  valuable 
confideration :  for  they  cannot  come  to  any  man  by  either  of 
thofe  ways,  unlefs  accompanied  with  thofe  feodal  clogs  which 
were  laid  upon  the  firit  feudatory  when  it  was  originally  grant¬ 
ed.  A  lubjeft  therefore  hath  only  the  ufufruCt,  and  not  the  ab- 
foiute  property,  of  the  foil ;  or,  as  Sir  Edward  Coke  exprefles 
it,  he  hath  dominium  utile,  but  not  dominium  direflum.  And 
hence  it  is,  that,  in  the  mod  foiemn  adls  of  law,  we  exprefs 
the  ftrongeft  and  highert  eftate  that  any  fubjeft  can  have,  by 
thefe  words,  “  he  is  feifed  thereof  in  bis  demefne ,  as  of  fee." 
It  is  a  man's  demefne,  dominium,  or  property,  lince  it  belongs 
to  him  and  his  heirs  for  ever :  yet  this  dominium,  property,  or 
demefne,  is  ftriftly  not  abfolute  or  allodial,  but  qualified  or  feo¬ 
dal  :  it  is  in  his  demefne,  as  of  fee ;  that  is,  it  is  not  purely 
and  fimply  his  own,  lince  it  is  held  of  a  iuperior  lord,  in  whom 
the  ultimate  property  refides. 

This  is  the  primary  fenle  and  acceptation  of  the  word  fee. 
But  (as  Sir  Martin  Wright  very  juftly  obferves)  the  dodTrine, 
“  that  all  lands  are  holden,"  having  been  for  fo  many  ages  a 
fixed  and  undeniable  axiom,  the  Englifh  lawyers  do  very  rarely 
(of  late  years  efpecially)  ul'e  the  word  fee  in  this  its  primary 
original  fenfe,  in  contradiflindlion  to  allodium  or  abfolute  pro¬ 
perty,  with  which  they  have  no  concern  ;  but  generally  ul'e  it  to 
exprels  the  continuance  or  quantity  of  eftate.  A  fee  therefore, 
in  general,  fignines  an  eftate  of  inheritance;  being  the  higheft 
and  moil  extenfive  intereft  that  a  man  can  have  in  a  feud  :  and 
when  the  term  is  uled  fimply,  without  any  other  adjunct,  or  has 
the  adjunct  of  fimple  annexed  to  it  (as,  a  fee,  or  a  fee-limple), 
it  is  uled  in  contradiftindlion  to  a  fee-conditional  at  the  com¬ 
mon  law,  or  a  fee-tail  by  the  ftatute ;  importing  an  abfolute  in¬ 
heritance,  clear  of  any  condition,  limitation,  or  reflridlions  to 
particular  heirs,  but  defcendible  to  the  heirs-general,  whether 
male  or  female,  lineal  or  collateral.  And  in  no  other  lenfe  than 
this  is  the  king  faid  to  he  feifed  in  fee,  he  being  the  feudatory 
of  no  man. 

Taking  therefore  fee  in  this  its  fecondary  fenle,  as  a  Hate  of 
inheritance,  it  is  applicable  to,  and  may  be  had  in,  any  kind  of 
hereditaments  either  corporeal  or  incorporeal.  But  there  is  this 
diftindlion  between  the  two  fpecies  of  hereditaments  ;  that  of  a 
corporeal  inheritance  a  man  lhall  be  faid  to  be  feifed  in  bis  de- 
mefvc,  as  of  fee ;  of  an  incorporeal  one  he  Dial  1  only  be  faid 
to  be  feifed  as  of  fee,  and  not  in  bis  demefne.  For  as  incorpo¬ 
real  hereditaments  are  in  their  nature  collateral  to,  and  illue  out 
of,  lands  and  hottfes,  their  owner  hath  no  property,  dominium , 
or  demefne,  in  the  thing  itlelf,  but  hath  only  l'omething  derived 
out  of  it;  refembling  the  fervitutes,  or  fervices,  of  the  civil 
law.  The  dominium,  or  property,  is  frequently  in  one  man, 
while  the  appendage  or  lervice  is  in  another.  Thus  Caius  may 
be  feifed  as  of  fee,  of  a  way  going  over  tile  land,  of  which  Titius 
is  feifed  in  bis  demefne  as  of  fee. 

The  fee-fimple  or  inheritance  of  lands  and  tenements  is  ge¬ 
nerally  veiled  and  refides  in  feme  perlbn  or  other  ;  though  divers 
inferior  ellates  may  be  carved  out  of  it.  As  if  one  grants  a 
leafie  for  21  years,  or  for  one  or  two  lives,  the  fee-fimple  re¬ 
mains  veiled  in  him  and  his  heirs ;  and  after  the  determination 
of  thofe  years  or  lives,  the  land  reverts  to  the  granter  or  his 
heirs,  who  lhall  hold  it  again  in  fee-limple.  Yet  femetimes 
the  fee  may  be  in  abeyance,  that  is  (as  the  word  lignifies)  in 
expedition,  remembrance,  and  contemplation  in  law;  there 
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feeing  no  perfon  in  cjfe,  in  whom  it  can  veil  and  abide,  though 
the  law  confiders  it  as  always  potentially  exiiting,  and  ready  to 
veil  whenever  a  proper  owner  appears.  Thus,  in  a  grant  to 
John  for  life,  and  afterwards  to  the  heirs  of  Richard,  the  inhe¬ 
ritance  is  plainly  neither  granted  to  John  nor  Richard,  nor  can 
it.  veil  in  the  heirs  of  Richard  till  his  death,  navi  nemo  cji  hares 
viventis :  it  remains  therefore  in  waiting,  or  abeyance,  during 
the  life  of  Richard.  This  is  likewife  always  the  cafe,  of  a  par- 
fon  of  a  church,  who  hath  only  an  eftate  therein  for  the  term 
of  his  life  ;  and  the  inheritance  remains  in  abeyance.  And  not 
only  the  fee,  but  the  freehold  alfo,  maybe  in  abeyance  5  as, 
when  a  parfon  dies,  the  freehold  of  his  glebe  is  in  abeyance 
until  a  fucceffor  be  named,  and  then  it  veils  in  the  iucccllbr. 

The  word  heirs  is  necellary  in  the  grant  or  donation,  in  order 
to  make  a  fee  or  inheritance.  For  if  land  be  given  to  a  man 
for  ever,  or  to  him  and  his  alligns  for  ever,  this  vefis  in  him  but 
an  eftate  for  life.  This  very  great  nicety  about  the  inl'ertion  of 
the  word  heirs  in  all  feoffments  and  grants,  in  order  to  veil  a 
fee,  is  plainly  a  relic  of  the  feodal  Itriftnels:  by  which  it  was 
required,  that  the  form  of  the  donation  fhould  be  punctually 
purfued;  or  that,  as  Craig  exprelfes  it,  in  the  words  of  Baldus, 
donationes  Jint  friffi  juris,  ne  quis  phis  donajfe  praf.imat-ur  quam 
in  donatione  erprejjerit.  And  therefore,  as  the  perfonal  abilities 
of  the  donee  were  originally  liippofed  to  be  the  only  inducements 
to  the  gift,  the  donee's  ellate  in  the  land  extended  only  to  his 
own  perl'on,  and  fubfilled  no  longer  than  his  life;  unlefs  the 
donor,  by  an  exprefs  provilion  in  the  grant,  gave  it  a  longer 
continuance,  and  extended  it  alfo  to  his  heirs.  But  this  rule  is 
now  foftened  by  many  exceptions. 

For,  1 .  It  does  not  tend  to  devifes  by  will ;  in  wfffich,  as  they 
were  introduced  at  the  time  when  the  feodal  rigour  was  apace 
wearing  out,  a  more  liberal  con  (traction  is  allowed  :  and  there¬ 
fore  by  a  devile  to  a  man  for  ever,  or  to  one  and  his  afligns 
for  ever,  or  to  one  in  fee-fimple,  the  devifee  hath  an  ellate  of 
inheritance  ;  for  the  intention  of  the  devifor  is  fulficiently  plain 
from  the  words  of  peqietuity  annexed,  though  he  hath  omitted 
the  legal  words  of  inheritance.  But  if  the  devile  be  to  a  man 
and  his  alligns,  without  annexing  words  of  perpetuity,  there  the 
devifee  lhall  take  only  an  ellate  for  life ;  for  it  does  not  appear 
that  the  devifor  intended  any  more.  2-.  Neither  does  this  rule 
extend  to  fines  or  recoveries,  eonlidered  as  a  fpecies  of  convey¬ 
ance  ;  for  thereby  an  ellate  in  fee  palfes  by  add  and  operation 
of  law  without  the  word  heirs  :  as  it  does  alfo,  for  particular 
realons,  by  certain  other  methods  of  conveyance,  which  have 
relation  to  a  former  grant  or  ellate,  wherein  the  word  heirs  was 
exprelfed.  3.  In  creations  of  nobility  by  writ,  the  peer  lb  created 
hath  an  inheritance  in  his  title,  without  exprefling  the  word 
heirs ;  for  they  are  implied  in  the  creation,  unlefs  it  be  other- 
wife  fpecially  provided  :  but  in  creations  by  patent,  which  are 
jiritti  juris,  the  word  heirs  muft  be  inferted,  otherwile  there  is 
■no  inheritance.  4.  In  grants  of  lands  to  foie  corporations  and 
their  fucceffor?,  the  word  fuccrjfors  fupplies  the  place  of  heirs-, 
for  as  heirs  take  from  the  ancellor,  fo  doth  the  fucceffor  from 
the  predeceflbr.  Nay,  in  a  grant  to  a  bilhop,  or  other  foie  fpiri- 
tual  corporation,  in  frankalmoign,  the  word  frankalmoign  fup¬ 
plies  the  place  of  fuccrjfors  (as  the  word  fuccrjfors  fupplies  the 
place  of  heirs)  ex  m  termini-,  and  in  all  thele  cafes  a  fee-fimple 
veils  in  fuch  foie  corporation.  But,  in  a  grant  of  lands  to  a 
corporation  aggregate,  the  word  fuccejfors  is  not  neceffkry,  though 
ufually  inferted  :  for,  albeit  fuch  fimple  grant  be  firidlly  only  an 
eftate  for  life,  yet  as  that  corporation  never  dies,  fuch  ellate  for 
life  is  perpetual,  or  equivalent  to  a  fee-fimple,  and  therefore  the 
Taw  allows  it  to  be  one.  Laltl y,  in  the  cafe  of  the  king,  a  fee- 
fimple  will  veft  in  him,  without  the  word  heirs  or  fuccejfors  in 
the  grants;  partly  from  prerogative  royal,  and  partly  from  a 
reafon  fimilar  to  the  laft,  becaufe  the  king,  in  judgment  of  law, 
never  dies.  But  the  general  rule  is,  that  the  word  heirs  is  ne- 
celfary  to  create  an  ellate  of  inheritance. 


II.  We  are  next  to  confider  limited  fees,  or  fuch  efiates  of 
inheritance  as  are  clogged  and  confined  with  conditions  or  qua¬ 
lifications  of  any  fort.  And  thefe  we  may  divide  into  two  forts : 
viz.  Qualified,  or  bafe  fees  ;  and,  fees  conditional,  fo  called  at 
the  common  law ;  and  afterwards  fees -tail,  in  confequence  of 
the  ftatute  de  donis.  1.  A  bafe  or  qualified  fee,  is  fuch  a  one 
as  has  a  qualification  fubjoined  thereto,  and  which  mull  be  de¬ 
termined  whenever  the  qualification  annexed  to  it  is  at  an  end. 
As,  in  the  cale  of  a  grant  to  A  and  his  heirs,  tenants  in  the 
manor  ot  Dale  ;  in  this  inflance,  whenever  the  heirs  of  A  ceafe 
to  be  tenants  of  that  manor,  the  grant  is  entirely  defeated.  So, 
when  Henry  VI.  granted  to  John  Talbot,  lord  of  the  manor  of 
Kingfton- Lille  in  Berks,  that  he  and  his  heirs,  lords  of  the  faid 
manor,  fhould  be  peers  of  the  realm,  by  the  title  of  barons  of 
Lijle ;  here  John  Talbot  had  a  bafe  or  qualified  fee  in  that  dig¬ 
nity  ;  and  the  inltant  he  or  his  heir  quitted  the  feigniory  of  this 
manor,  the  dignity  was  at  an  end.  This  ellate  is  a  fee,"  becaufe 
by  poffibility  it  may  endure  for  ever  in  a  man  and  his  heirs; 
yet  as  that  duration  depends  upon  the  concurrence  of  collateral 
circumllances,  which  qualify  and  debafe  the  purity  of  the  dona¬ 
tion,  it  is  therefore  a  qualified  or  bafe  fee.  2.  As  to  fees -condi* 
tional,  or  fees -tail,  fee  the  article  Tail. 

Fee  alfo  fignifies  a  certain  allowance  to  phyficians,  barrifters, 
attorneys,  and  other  officers,  as  a  reward  for  their  opinion  and 
advice.  If  a  perfon  refule  to  pay  an  officer  his  due  fees,  the 
court  will  grant  an  attachment  againll  him,  to  be  committed 
till  the  fees  are  paid  ;  and  an  attorney  may  bring  an  adlion  on  the 
cale  for  his  fees  againll  the  client  that  retained  him  in  his  caufe. 

Fee  alfo  denotes  a  fettled  perquifite  of  public  officers,  pay¬ 
able  by  thole  who  employ  them.  The  fees  due  to  the  officers 
of  the  cullom-houfe  are  exprel'sly  mentioned  in  a  fchedule,  or 
table,  which  is  hung  up  to  public  view  in  the  faid  office,  and 
in  all  other  places  where  the  faid  fees  are  to  be  paid  or  received. 
And  if  any  officer  lhall  offend,  by  adding  contrary  to  the  regu¬ 
lations  therein  contained,  he  lhall  forfeit  his  office  and  place, 
and  be  for  ever  after  incapable  of  any  office  in  the  cuftom-houfe. 
The  other  public  offices  have  likewife  their  fettled  fees,  for  the 
feveral  kinds  of  bufinefs  tranfadled  in  them. 

Fee -Farm,  a  kind  of  tenure  without  homage,  fealty,  or  other 
fervice,  except  that  mentioned  in  the  feoffment ;  which  is  ufually 
the  full  rent,  or  at  lead:  a  fourth  part  of  it.  The  nature  of  this 
tenure  is,  that  if  the  rent  be  behind,  and  unpaid  for  two  years, 
then  the  feoffor  and  his  heirs  may  have  an  adlion  for  the  reco¬ 
very  of  the  lands. 

FEELERS,  in  natural  hiftoiy,  a  name  ufed  by  fome  for  the 
horns  of  insects. 

FEELING,  one  of  the  five  external  fenfes,  by  which  we  ob¬ 
tain  the  ideas  of  folid,  hard,  foft,  rough,  hot,  cold,  wet,  dry,  and 
other  tangible  qualities.  See  Anatomy,  p.  186. 

FEET-BEARER,  the  name  of  an  officer  in  the  courts  of 
the  ancient  Anglo-Saxon  and  Welch  kings.  He  was  a  young 
gentleman  whole  duty  it  was  to  fit  on  the  floor,  with  his  back 
towards  the  fire,  and  hold  the  king’s  feet  in  his  bofom  all  the 
time  he  fat  at  table,  to  keep  them  warm  and  comfortable :  a 
piece  of  ftate  and  luxury  happily  unknown  in  modern  times. 

FEINT,  in  fencing,  a  Ihow  of  making  a  thruft  at  one  part, 
in  order  to  deceive  the  enemy,  that  you  may  really  ftrike  him 
in  another.  A  fimple  feint  is  a  mere  motion  of  the  wrift,  with¬ 
out  ftirring  the  foot. 

FELAPTON,  in  logic,  one  of  the  fix  firfi  modes  of  the  third 
figure  of  fyllogifms  :  whereof  the  firfi:  propolition  is  an  univer- 
fal  negative,  the  fecond  an  univerfal  affirmative,  and  the  third  a 
particular  negative. 

FELIBIEN  (Andre),  was  born  at  Chartres  in  1619,  and 
went  fecretary  under  the  marquis  de  Fontenay  Mareuil,,  ambaff- 
fador  to  the  court  of  Rome  in  1647.  his  return,  M.  Col¬ 
bert  procured  him  the  places  of  hifforiographer  to  the  king,  fu- 
perintendant  of  his  buildings,  and  of  the  arts  and  manufadturcs 
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in  France.  He  became  afterwards  deputy  comptroller  general 
of  the  bridges  and  dykes  in  that  kingdom;  and  died  in  1695. 
He  wrote  feveral  pieces  relating  to  the  tine  arts  ;  the  principal 
of  which  is  his  “  Dialogues  on  the  lives  and  works  of  the  molt 
eminent  painters.” 

FELICITAS,  Felicity,  or  Hapfinefs,  was  deified  bv  the 
ancient  Pagans.  Lucullus  built  a  temple  to  her.  She  had  an¬ 
other  eredted  by  Lepidus.  The  Greeks  paid  divine  worlhip  to 
Mocaria,  daughter  of  Hercules,  the  fame  with  Felicitas.  This 
deity  is  often  pidtured  upon  medals,  and  generally  with  a  cor¬ 
nucopia  in  one  hand,  and  a  cadueeus  in  the  other.  The  inferip- 
tions  are,  Felicitas  Temporum,  Felicitas  AiCguJli ,  Felicitas  Pub¬ 
lico,  Sec. 

FELIS,  in  zoology,  a  genus  of  quadrupeds  belonging  to  the 
order  of  ferae,  the  characters  of  which  are  thefe  :  The  fore-teeth 
are  equal ;  the  molares  or  grinders  have  three  points  ;  the 
tongue  is  furnilhed  with  rough  lharp  prickles,  and  pointing 
backwards ;  and  the  claws  are  fiieathed  and  retractile.  See 
Plates  23 .  and  24.  This  genus  comprehends  twenty-one  fpe- 
cies,  'viz. 

I.  Leo,  the  Lion.  The  largeft  lions  are  from  eight  to  nine 
feet  in  length,  and  from  four  to  fix  feet  high  :  thofe  of  a  fmaller 
fize  are  generally  about  feet  long,  and  about  3  j  high.  Ilis 
head  is  very  thick,  and  his  face  is  befet  on  all  tides  with  long 
bulky  yellowilh  hair  ;  this  {baggy  hair  extends  from  the  top  of 
the  head  to  below  the  fhoulders,  and  hangs  down  to  his  knees  : 
the  belly  and  breaft  are  likewife  covered  with  long  hair.  The 
rell  of  the  body  is  covered  with  very  fhort  hair,  excepting  a  bulk 
at  the  point  of  the  tail.  The  ears  are  roundilk,  fliort,  and  al- 
moft  entirely  concealed  under  the  hair  of  his  front.  The  fhag- 
ginefs  of  the  fore  part  of  his  body  makes  the  hinder-part  have 
a  naked  appearance.  The  tail  is  long  and  very  ftrong ;  the 
legs  are  thick  and  flefhy ;  and  the  feet  are  fliort ;  the  length  of 
the  claws  is  about  an  inch  and  a  quarter,  are  of  a  whitilk  co¬ 
lour,  very  crooked,  and  can  be  extended  or  retraced  into  the 
membranous  {heath  at  pleafure :  their  points  are  feldom  blunted, 
as  they  are  never  extended  but  when  he  feizes  his  prey. 

The  female,  or  lionels,  has  no  mane,  or  long  hair  about 
her  head  or  fhoulders ;  in  her  we  fee  diftindly  the  whole  face, 
head,  ears,  neck,  Ihoulders,  breaft,  &c.  all  thefe  parts  being 
in  fome  meafure  concealed  under  the  long  hair  of  the  male, 
give  the  female  a  very  different  appearance  :  befides,  the  is  con- 
liderably  lefs  than  the  male.  The  hair  of  both  male  and  female 
is  of  a  yellowilh  colour,  and  whitifh  on  the  tides  and  belly. 

In  warm  countries,  quadrupeds  in  general  arc  larger  and 
ftronger  than  in  the  cold  or  temperate  climates.  They  are  like¬ 
wife  more  fierce  and  hardy;  all  their  natural  qualities  l'eem  to 
correfpond  with  the  ardour  of  the  climate.  The  lions  nourished 
under  the  fcorching  fun  of  Africa  or  the  Indies,  are  the  inoft 
ftrong,  fierce,  and  terrible.  Thofe  of  mount  Atlas,  whofe  top 
is  lbmetimes  covered  with  fnow,  are  neither  fo  ftrong  nor  to  fe¬ 
rocious  as  thofe  of  Biledulgerid  or  Zaara,  whofe  plains  are  co¬ 
vered  with  burning  fand.  It  is  in  thefe  hot  and  barren  deferts 
that  the  lion  is  the  dread  of  travellers,  and  the  fcourge  of  the 
neighbouring  provinces.  But  it  is  a  happy  circumftance  that 
the  fpecies  is  not  very  numerous  :  they  even  appear  to  diminifh 
daily.  The  Romans,  fays  Mr.  Shaw,  brought  many  more  lions 
out  of  Libya  for  their  public  fhows,  than  are  now  to  be  found 
in  that  country.  It  is  likewife  remarked,  that  the  lions  in 
Turky,  Perfia,  and  the  Indies,  are  lefs  numerous  than  former¬ 
ly.  As  this  formidable  and  courageous  animal  makes  a  prey  of 
molt  other  animals,  and  is  himfelf  a  prey  to  none,  this  diminu¬ 
tion  in  the  number  of  the  fpecies  can  be  owing  to  nothing  but 
an  increafe  in  the  number  of  mankind  :  for  it  mull  be  acknow¬ 
ledged,  that  the  ftrength  of  this  king  of  animals  is  not  a  match 
for  the  dexterity  and  addrefs  of  a  negro  or  Hottentot,  who  will 
often  dare  to  attack  him  face  to  face,  and  with  veryftight  weapons, 


The  ingenuity  of  mankind  augments  with  their  number  J 
that  of  other  animals  continues  always  the  fame.  All  the 
noxious  animals,  as  the  lion,  are  reduced  to  a  fmall  number, 
not  only  becaufe  mankind  are  become  more  numerous,  but  like¬ 
wife  becaufe  they  have  become  more  ingenious,  and  have  in¬ 
vented  weapons  which  nothing  can  refift.  This  fuperiority  in 
the  numbers  and  induftry  of  mankind,  at  the  fame  time  that  it 
has  broken  the  vigour  of  the  lion,  feems  likewife  to  have  ener¬ 
vated  his  courage.  This  quality,  though  natural,  is  exalted  or 
lowered,  according  to  the  good  or  bad  l'uccefs  with  which  any 
animal  has  been  accuftomed  to  employ  his  force.  In  the  vaft 
deferts  of  Zaara ;  in  thofe  which  feem  to  feparate  two  very 
different  races  of  men,  the  Negroes  and  Moors,  between  Sene¬ 
gal  and  the  boundaries  of  Mauritania ;  in  thofe  uninhabited 
regions  above  the  country  of  the  Hottentots ;  and,  in  general, 
all  the  meridional  parts  of  Africa  and  Afia,  where  mankind 
have  difdained  to  dwell,  lions  are  ftill  as  numerous  and  as  fero¬ 
cious  as  ever.  Accuftomed  to  meafure  their  ftren-gth  by  that  of 
all  other  animals  which  they  encounter,  the  habit  of  conquer¬ 
ing  renders  them  haughty  and  intrepid.  Flaving  never  experi¬ 
enced  the  ftrength  of  man,  or  the  power  of  his  arms,  inftead  of 
discovering  any  figns  of  fear,  they  difdain  and  let  him  at  de¬ 
fiance.  Wounds  irritate,  but  do  not  terrify  them  :  they  are 
not  even  difconcerted  at  the  fight  of  numbers.  A  fingle  lion 
of  the  deleft  has  been  known  to  attack  a  whole  caravan;  and 
if,  after  a  violent  and  obftinate  engagement,  he  found  himfelf 
weakened,  he  retreats  fighting,  always  keeping  his  face  to  the 
enemy.  On  the  other  hand,  the  lions  which  live  near  the  vil¬ 
lages  or  huts  of  the  Indians  or  Africans,  being  acquainted  with 
man  and  the  force  of  his  arms,  are  fo  daftardly  as  to  fty  and 
leave  their  prey  at  the  fight  of  women  or  children. 

This  foftening  in  the  temper  and  difpofition  of  the  lion 
fhows  that  he  is  capable  of  culture,  and  fufceptible,  at  lead;  to 
a  certain  degree,  of  the  impreilions  that  he  receives  :  according¬ 
ly,  hiftory  informs  us  of  lions  yoked  in  triumphal  chariots, 
trained  to  war,  or  the  chace  ;  and  that,  faithful  to  their  matters, 
they  never  employed  their  ftrength  or  courage  but  againft  their 
enemies.  It  is  certain,  that  a  lion  taken  young,  and  brought 
up  among  domeftic  animals,  will  eafily  be  accuftomed  to  live 
and  fport  with  them  ;  that  he  is  mild  and  carefting  to  his  maf- 
ter,  el'pecially  when  he  is  young ;  and  that,  if  his  natural  fero¬ 
city  fometimes  breaks  out,  it  is  rarely  turned  againft  thofe  who 
have  been  kind  to  him.  But,  as  his  paffions  are  impetuous  and 
vehement,  it  is  not  to  be  expected  that  the  impreflions  of  edu¬ 
cation  will  at  all  times  be  fufRcient  to  balance  them  :  for  this 
reafton  it  is  dangerous  to  let  him  fuller  hunger  long,  or  to  vex 
him  by  ill-timed  teafings  :  bad  treatment  not  only  irritates 
him,  but  he  remembers  it  long,  and  meditates  revenge.  On 
the  other  hand,  he  is  exceedingly  grateful,  and  feldom  forgets 
benefits  received.  He  has  been  often  obferved  to  difdain  weak 
or  infignificant  enemies,  to  defpife  their  infults,  and  to  pardon 
their  oftenfive  liberties.  When  led  into  captivity,  he  will  dif- 
cover  lymptems  of  unealinels,  without  anger  or  peeviftinefs  : 
on  the  contrary,  his  natural  temper  foftens,  he  obeys  his  mailer, 
careftes  the  hand  that  gives  him  food,  and  fometimes  gives  life 
to  fuch  animals  as  are  thrown  to  him  alive  for  prey  :  by  this  aft 
of  generality  he  feems  to  confider  himtelf  as  for  ever  bound  to 
protedt  them ;  he  lives  peaceably  with  them ;  allows  them  a 
part,  and  fometimes  the  whole,  of  his  food  ;  and  will  rather 
fubmit  to  the  pangs  of  hunger,  than  fill  his  llomach  with  the 
fruit  of  his  beneficence.  We  may  likewife  obferve,  that  the 
lion  is  not  a  cruel  animal :  he  kills  rather  from  neceftity  than 
choice,  never  dellroying  more  than  he  eats ;  and  whenever  his 
appetite  is  l’atisfied,  he  is  mild  and  peaceable.  For  his  ordi¬ 
nary  lubfiltence,  he  requires  about  15  pounds  of  raw  llefti  each 
day. 

The  afpeft  of  the  lion  correfponds  with  the  noble  and  ge- 
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nerous  qualities  of  his  mind.  His  figure  is  refpeflable  ;  bis  looks 
are  determined  ;  his  gait  is  ftately,  and  his  voice  tremendous. 
In  a  word,  the  body  of  the  lion  appears  to  be  the  bell  model 
of  ftrcngth  joined  to  agility.  The  force  of  his  mui'cles  is  ex- 
prefied  by  his  prodigious  leaps  and  hounds,  often  20  feet  at  once; 
by  the  briik  motion  of  his  tail,  a  tingle  lweep  of  which  is  fuffi- 
cient  to  throw  a  man  to  the  ground ;  by  the  eale  with  which  he 
moves  the  thin  of  his  face,  and  particularly  of  his  forehead  ; 
and,  laftly,  by  the  faculty  of  erecting  and  agitating  the  hair  of 
his  mane  when  irritated. 

Lions  are  very  ardent  in  their  amours  :  when  the  female 
is  in  fcafon,  file  is  often  followed  by  eight  or  ten  males,  who 
roar  incefiantly,  and  enter  into  furious  engagements,  till  one 
of  them  completely  overcomes  the  reft,  takes  peaceable  pofief- 
fion  ot  the  female,  and  carries  her  off  -to  fome  lecret  Tecefs.  The 
iionefs  brings  forth  her  young  in  the  fpiing,  and  produces  but 
once  a  year. 

All  the  paftions  of  the  lion,  the  foft  paftion  of  love  not  ex¬ 
cepted,  are  excelfive ;  the  love  of  offspring  is  extreme  :  the 
lionets  is  naturally  weaker,  lei's  bold,  and  more  gentle  than  the 
lion  ;  but  file  becomes  perfectly  rapacious  and  terrible  when  file 
has  young.  Then  the  exhibits  more  courage  than  the  male  ; 
fhe  regards  no  danger;  fhe  attacks  indifferently  men  and  all 
other  animals,  kills  them,  and  carries  them  to  her  young  ones, 
whom  fine  thus  early  inftrudts  to  fuck  their  blood  and  tear  their 
flefh.  She  generally  brings  forth  in  the  moft  fecret  and  inac- 
celfible  places ;  and,  when  afraid  of  a  difebvery,  fhe  endeavours 
to  conceal  the  traces  of  her  feet,  by  returning  frequently  on 
her  fteps,  or  rather  by  effacing  them  with  her  tail;  and,  when 
the  danger  is  great,  fhe  carries  oft'  her  young,  and  conceals 
them  fomewhere  elfe.  But,  when  an  adual  attempt  is  made 
to  deprive  her  of  her  young,  file  becomes  perfectly  furious,  and 
defends  them  till  file  is  torn  to  pieces. 

The  lion  leldom  goes  abroad  in  the  middle  of  the  day ;  but 
Tallies  forth  in  the  evening  and  night  in  queft  of  prey.  He  is 
afraid  of  fire,  and  leldom  or  never  approaches  the  fires  ufually 
made  by  the  fhepherds  for  the  protedtion  of  their  flocks  ;  he 
does  not  trace  other  animals  by  the  feent,  but  is  obliged  to  truft 
to  his  eyes.  Many  hiftorians  have  even  milreprefented  him  as 
incapable  of  finding  out  his  prey  ;  but  that  he  is  obliged  to  the 
jackal,  an  animal  of  exquifite  feent,  in  order  to  provide  for 
him,  and  that  this  animal  either  accompanies  or  goes  before 
■him  for  this  purpofe.  The  jackal  is  a  native  of  Arabia,  Libya, 
Arc.  and,  like  the  lion,  lives  upon  prey  :  perhaps  fometimes  he 
follows  the  lion,  but  it  is  with  a  view  to  pick  up  what  he  leaves 
behind,  not  to  provide  for  him  ;  for,  being  a  fmall  and  feeble 
>inimal,  he  ought  rather  to  fly  from  than  to  fervethe  lion. 

The  lion,  when  hungry,  will  attack  any  animal  that  prefents 
itfelf :  but  he  is  fo  very  formidable,  that  all  endeavour  to  avoid 
his  rencounter  :  this  cireumflance  often  obliges  him  to  conceal 
himfelf,  and  lie  in  wait  till  fome  animal  chances  to  pafs.  He 
lies  fquat  on  his  belly  in  a  thicket;  from  which  hefprings  with 
fuch  force  and  velocity,  that  he  often  feizes  them  at  the  firft 
bound.  He  endures  hunger  longer  than  thirlt ;  he  leldom 
palfes  water  without  drinking,  which  he  does  by  lapping  like  a 
dog.  In  burning  delerts,  where  rivers  and  fountains  are  denied, 
they  live  in  a  perpetual  fever,  a  fort  of  tnadnefs  fatal  to  every 
animal  they  meet  with.  The  author  of  The  Oeconomy  of  Na¬ 
ture  gives  a  wonderful  proof  of  the  inftinct  of  thefe  animals  in 
thofe  unwatered  tradts.  There  the  pelican  makes  her  neft ; 
and  in  order  to  cool  her  young  ones,  and  accuftom  them  to  an 
element  they  muft  afterwards  be  eonverlant  in,  brings  from 
afar,  in  her  great  gular  pouch,  lulfieient  wafer  to  fill  the  neft  ; 
the  lion,  and  other  wild  bealts,  approach,  and  quench  their 
thirft;  yet  never  injure  the  unfiedged  birds,  as  if  confcious  that 
their  deftruition  would  immediately  put  a  ltop  to  thofe  grateful 
fupplies, 
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The  roaring  of  the  lion,  which  is  ftrong  and  loud,  is  his  ordi¬ 
nary  voice ;  but  when  he  is  irritated,  his  cry  is  thorter,  repeated 
more  fuddenly,  and  is  ltill  more  terrible  than  the  roaring;  be- 
fides,  he  beats  his  fides  with  his  tail,  ftamps  with  his  feet, 
erefts  and  agitates  the  hair  of  his  head  and  mane,  moves 
the  Ik  in  of  his  face,  fiiows  his  angry  teeth,  and  lolls  out  his 
tongue. 

The  gait  of  the  lion  is  flatelv,  grave,  and  flow,  though  al¬ 
ways  in  an  oblique  diredrion.  His  movements  are  not  equal  or 
meafured,  but  confift  of  leaps  ami  bounds  ;  which  prevents  him 
from  flopping  fuddenly,  and  makes  him  often  overleap  hrs 
mark.  When  he  leaps  upon  his  prey,  he  makes  a  bound  of 
1 2  or  TjJ  feet,  falls  above  it,  feizes  it  with  his  fore-teeth,  tears 
the  flefn  with  his  claws,  and  then  devours  it  with  bis  teeth.'  If 
he  chance  to  mils  his  leap,  he  will  not,  as  the  Hottentots  una- 
nimoufly  allured  Mr.  Sparman,  follow  his  prev  any  farther ; 
but,  as  though  he  were  afliamed,  turning  round  towards  the 
place  where  he  lay  in  ambufii,  llowly,  and  ftep  by  Itep,  as  it 
were,  meafures  the  exatt  length  between  the  two  points,  in  or¬ 
der  to  find  how  much  too  fliort  of,  or  beyond,  the  mark,  he  had 
taken  his  leap. 

The  fame  writer,  in  his  account  of  the  lion,  detracts  confiaer- 
ably  from  the  charadter  of  courage  and  generolity  generally 
aferibed  to  that  animal.  He  even  relates  an  occurrence,  which^ 
in  his  idea,  ferves  to  Ihow  his  cowardly  and  infidious  difpolition. 
For  thefe  and  many  other  curious  particulars,  however,  we  muft 
refer  the  reader  to  Mr.  Sparman’s  publications. 

II.  Tigris,  the  Tiger.  The  fize  of  this  animal,  according 
to  fome  authors,  is  larger,  and,  according  to  others,  lomewhat 
lefs,  than  the  lion.  M.  de  la  Landemagon  alfures  us,  that  he 
has  feen  a  tiger  in  the  Eaft  Indies  15  feet  long,  including  un¬ 
doubtedly  the  length  of  the  tail,  which,  fuppofing  it  to  be  four 
feet,  makes  the  body  of  the  tiger  about  11  feet  in.  length.  The 
fkeleton  preferved  in  the  cabinet  of  the  French  king,  indicates 
that  the  animal  was  about  feven  feet  long  from  the  point  of  the 
muzzle  to  the  origin  of  the  tail  ;  but  then  it  muft  be  confidered, 
that  he  was  caught  young,  and  lived  all  his  days  in  confinement. 
The  head  of  the  tiger  is  large  and  roundith  ;  and  the  ears  are 
fliort,  and  at  a  great  diftance  from  each  other.  The  form  of 
the  body  has  a  great  rel'emblance  to  that  of  the  panther.  The 
fkin  is  of  a  darkifh  yellow  colour,  ftriped  with  long  black 
ftreaks  ;  the  hair  is  fliort,  excepting  on  the  fides  of  the  head, 
where  it  is  about  four  inches  long.  The  point  of  the  tail  is 
black,  and  the  relt  of  it  is  interfperfed  with  black  rings.  His 
legs  and  claws  rcfemble  thofe  of  the  lion,  only  the  legs  are  much 
fhorter  in  proportion  to  the  fize  of  the  animal. 

The  tiger  is  more  ferocious,  cruel,  and  favage  than  the  lion. 
Although  gorged  with  carnage,  his  thirft  for  blood  is  not  ap- 
peafed ;  he  feizes  and  tears  in  pieces  a  new  prey  with  equal 
fury  and  rapacity,  the  very  moment  after  devouring  a  former 
one ;  he  lays  wafte  the  country  he  inhabits  ;  he  neither  dreads 
the  afpeft  nor  the  weapons  of  men ;  puts  to  death  whole  troops 
of  domeftic  animals  ;  and  attacks  young  elephants,  the  rhinoce¬ 
ros,  and  fometimes  even  braves  the  lion  himfeli.  The  tiger  foems 
to  have  no  other  inflindl  but  a  conftant  thirft  after  blood,  a 
blind  fury  which  knows  no  bounds  or  diftinttion,  and  which 
often  ftimulates  him  to  devour  his  own  young,  and  to  tear  the 
mother  in  pieces  for  endeavouring  to  defend  them.  He  lies  in 
wait  on  the  banks  of  rivers,  See.  where  the  heat  of  the  cli¬ 
mate  obliges  other  animals  to  repair  for  drink.  Here  he  feizes 
his  prey,  or  rather  multiplies  his  mafl'acres  ;  for  he  no  fooner 
kills  one  animal,  than  he  flies  with  equal  fury  upon  the  next, 
with  no  other  view  but  to  plunge  his  head  into  their  bodies 
and  drink  their  blood.  However,  when  he  kills  a  large  animal, 
as  a  horfe  or  a  buffalo,  he  fometimes  does  not  tear  out  the  en¬ 
trails  on  the  fpot ;  but,  to  prevent  any  interruption,  he  drag* 
them  off  lo  the  wood,  which  he  performs  with  incredible  fwift- 
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nefs.  This  is  a  fufficient  fpecimen  of  the  ftrength  of  this  rapa¬ 
cious  animal. 

Neither  force,  redraint,  or  violence,  can  tame  the  tiger.  He 
is  equally  irritated  with  good  as  with  bad  treatment  :  he  tears 
the  hand  which  nourifhes  him,  with  equal  fury  as  that  which 
adminil'ters  blows  :  he  roars  and  is  enraged  at  the  fight  of  every 
living  creature.  Almoft  every  natural  hiltorian  agrees  in  this 
horrible  character  of- the  tiger  fpecies. 

There  is  a  fort  of  cruelty  in  their  devadations,  unknown  to 
the  generous  lion  ;  as  well  a  sa  poltroonery  in  their  fudden  re¬ 
treat  on  any  difappointment.  “  I  was  informed  (fays  Mr. 
Pennant)  by  very  good  authority,  that  in  the  beginning  of  this 
century,  fome  gentlemen  and  ladies,  being  on  a  party  of  plea- 
fure,  under  a  (hade  of  trees,  on  the  banks  of  a  river  in  Bengal, 
oblerved  a  tiger  preparing  for  its  fatal  fpring :  one  of  the  ladies, 
with  amazing  prefence  of  mind,  laid  hold  of  an  umbrella, 
and  furled  it  full  in  the  animal’s  face,  which  indantly  retired, 
and  gave  the  company  opportunity  of  removing  from  lb  terrible 
a  neighbour.  Another  party  had  not  the  fame  good  fortune  : 
a  tiger  darted  among  them  while  they  were  at  dinner,  feized  on 
one  gentleman,  and  carried  him  off,  and  he  never  was  more 
heard  of.”  The  tiger  attacks  all  forts  of  animals,  even  the 
lion;  and  it.  has  been  known  that  both  have  perifhed  in  their 
combats.  There  is  in  fome  parts  of  India  a  popular  notion, 
that  the  rhinoceros  and  the  tiger  are  in  friendlhip,  becaufe  they 
are  found  near  each  other.  But  according  to  Mr.  Pennant,  the 
faft  is,  that  the  rhinoceros,  like  the  hog,  loves  to  wallow  in  the 
mire ;  and  on  that  account  frequents  the  banks  of  rivers  :  the 
tiger,  to  quench  his  raging  thirll,  is  met  with  in  places  conti¬ 
guous  to  them. 

Pliny  has  been  frequently  taken  to  tafk  by  the  moderns,  for 
calling  the  tiger  animal  tremendee-velocitatis  :  they  allow  it  great 
agilitv  in  its  bounds,  but  deny  it  fwiftnefs  in  purfuit.  Two 
travellers  of  authority,  however,  both  eye-witnefl'es,  confirm 
what  Pliny  fays  :  the  one  indeed  only  mentions  in  general  its 
vad  fleetnefs  ;  the  other  law  a  trial  between  one  and  a  fwift 
horfe,  whole  rider  efcaped  merely  by  getting  in  time  amidft  a 
circle  of  armed  men.  The  chafe  of  this  animal  was  a  favourite 
diverfion  with  the  great  Cam-hi,  the  Chinefe  monarch,  in  whole 
company  Mr.  Bell,  a  Scots  traveller,  and  the  Pere  Gerbilion, 
law  thcle  proofs  of  the  tiger’s  fpeed. 

The  tiger,  according  to  Mr.  Pennant,  is  peculiar  to  Afia  ; 
and  is  found  as  far  north  as  China  and  Chinefe  Tartary,  and 
about  lake  Aral  and  the  Altaic  mountains.  It  inhabits  mount 
Ararat  and  Hyrcania,  of  old,  famous  for  its  wild  beads ;  but 
the  greateft  number,  the  larged,  and  the  mod  cruel,  are  met 
with  in  India  and  its  iilands.  In  Sumatra  the  natives  are  fo 
infatuated  that  they  feklom  kill  them,  having  a  notion  that 
they  are  animated  by  the  fouls  of  their  ancellors. 

The  tiger  has  always  been  a  more  rare  animal  than  the  lion ; 
and  yet  brings  forth  an  equal  number  of  young,  namely,  four  or 
five  at  a  litter.  The  female  is  furious  at  all  times  ;  but,  when 
her  young  are  attempted  to  be  taken  from  her,  her  rage  is  re¬ 
doubled  :  (lie  braves  every  danger :  die  purfues  the  ravifhers, 
who  are  obliged,  when  hard  preiled,  to  drop  one  of  the  young 
in  order  to  retard  her  motion;  die  dops,  takes  it  up,  and  carries 
it  into  fome  fecret  part  of  the  fored  ;  but  die  indantly  returns 
and  purfues  the  hunters  into  their  villages  or  boats. 

The  tiger  moves  the  dun  of  his  face,  grinds  his  teeth, 
and  roars,  like  the  lion  ;  but  the  found  of  his  voice  is  very  dif¬ 
ferent  from  that  of  the  lion. 

III.  Pardus,  the  Panther.  It  is  about  the  fize  of  a  large 
dog,  and  has  a  great  refemblanceto  a  domedic  cat.  The  tongue 
is  rough,  and  remarkab’y  red  ;  the  teeth  are  drong  and  (harp; 

(kin  is  exceedingly  beautiful,  being  of  a  yellow  colour,  varie¬ 
gated  with  roundidi  black  lpots,  and  the  hair  is  (hort.  He  has  a 
cruel  and  ferocious  afpedf ;  his  motions  are  brilk  and  lively  ; 
Von.  III. 


his  cry  refembles  the  growl  of  an  enraged  dog,  but  is  more 
drong  and  rough. 

The  panther  inhabits  Africa,  from  Barbary  to  the  remoted 
parts  of  Guinea.  This  fpecies  is  next  in  fize  to  the  tiger;  next 
to  it  in  cruelty,  and  in  its  general  enmity  to  the  animal  creation. 
It  is  to  Africa  what  the  former  is  to  Afia,  with  this  alleviation, 
that  it  prefers  the  fiedi  of  brutes  to  that  of  mankind;  but  when 
prefied  with  hunger,  attacks  every  living  creature  without  dif- 
tindlion.  Its  manner  of  taking  its  prey  is  the  fame  with  that 
of  the  tiger,  always  by  furprife,  either  lurking  in  thickets  or 
creeping  on  its  belly  till  it  comes  within  reach  :  it  will  alfo 
climb  up  trees  in  purfuit  of  monkeys  and  lefier  animals  ;  fo  that 
nothing  is  fecure  from  its  attacks.  He  is  not  fo  perfectly  un¬ 
governable  as  the  tiger  :  but,  notwithllanding  all  attempts  to 
render  him  obedient  and  tra6table,  he  may  rather  be  faid  to  be 
fubdrqjd  than  tamed  ;  for  he  never  entirely  lofes  his  natural  fe¬ 
rocity.  Accordingly,  when  kept  with  a  view  to  the  hunting 
of  bucks,  goats,  or  other  animals,  great  care  is  necelfary  in 
training  him,  and  dill  greater  in  conducing  him.  When  lead¬ 
ing  out  to  the  field,  they  put  him  in  a  cage  and  carry  him  on  a 
cart.  When  the  game  is  fprung,  they  open  the  door  of  the 
cage  ;  he  indantly  lprings  towards  the  animal,  often  feizes  him 
in  a  few  bounds,  throws  him  to  the  ground,  and  ltrangles  him. 
But,  if  he  happens  to  mils  his  aim,  he  becomes  mad  with  rage, 
and  fometimes  falls  upon  his  mader,  who,  in  order  to  prevent 
accidents  of  this  kind,  generally  carries  along  with  him  pieces 
of  fiedi,  or  perhaps  a  lamb  or  a  kid,  which  he  throws  to  him 
in  order  to  appeafe  his  fury. 

The  ancients  were  well  acquainted  with  thefe  animals. 
Thefe,  and  the  leopards,  were  the  Varies  and  Pardi  of  the  old 
writers  ;  one  Ihould  think  that  the  Romans  would  have  ex- 
hauded  the  deferts  of  Africa,  by  the  numbers  they  drew  from 
thence  for  their  public  diows.  Scaurus  exhibited  at  one  time 
150  panthers;  Pompey  the  Great,  410;  Augudus,  420. 
Probably  they  thinned  the  coafts  of  Mauritania  of  thefe  animals, 
but  they  dill  fwarm  in  the  louthern  parts  of  Guinea.  Oppian 
deferibes  two  fpecies  of  panthers,  a  large  fpecies  and  a  lmall 
one ;  the  fird  of  which  has  a  diorter  tail  than  the  lefier,  and 
may  poflibly  be  this  kind.  An  animal  of  this  fpecies  is  found 
in  Buckharia,  called  there  Babr  :  it  is  feven  feet  long,  very  de- 
ftrudtive  to  horfes,  and  even  camels ;  the  (kin  is  fine,  and  va¬ 
lued  in  Rulfia  at  il.  derling.  In  China  there  is  a  mod  remark¬ 
able  kind,  called  there  Loucbu,  whole  (kins  fell  at  61.  derling. 
a-piece.  It  mud  here  alfo  be  oblerved,  that  there  are  in  the 
furriers’  (hops  in  London,  (kins  in  mod  refpeCts  refembling 
thole  of  the  panther;  which,  they  afi'ure  us,  come  from  the 
Spanilh  fettlements  in  the  Wed  Indies ;  thefe  lkins  equal 
thofe  of  the  old  continent  in  beauty  and  fize. 

Though  M.  Butfbn  denies  the  panther  to  be  an  inhabitant  of 
America,  yet  Mr.  Pennant  is  of  opinion  that  the  fame,  or  a  va¬ 
riety  at  lead,  inhabits  that  country.  1.  'The  figure  of  the  fpe¬ 
cies  deferibed  by  Faber ,  (Hift.  An.  Nov.  IFfp.  p.  498.)  under 
the  name  of  Tigris  Mexicana,  agrees  exactly  with  that  of  the 
panther,  as  does  alfo  the  defeription  in  general.  2.  Every 
other  animal  of  this  genus,  which  has  yet  been  difcovered  in 
America,  is  far  inferior  in  fize  and  drength  to  this  ;  whole 
common  height,  Faber  fays,  is  four  or  five  feet,  and  whole  prey 
is  wild  cattle,  horfes,  See.  M.  Condarnme,  and  Le  Pere  Cajetan 
Cattaneo,  (peak  of  the  tigers  (i.  c.  the  panthers)  of  America,  as 
equal  and  even  fuperior  in  fize  to  thofe  of  Africa,  and  the  colour 
as  bright  as  gold ;  and  Ulloa  deferibes  them  as  big  as  a  lmall 
horfe.  3.  Notwithitanding  the  venders  of  furs  are  not  entirely 
to  be  relied  on  as  to  the  countries  their  goods  come  from,  yet 
the  general  opinion  of  the  whole  trade,  that  thefe  (kins  were 
the  product  of  Spanilh  America,  is  a  further  proof  of  their 
being  common  to  both  continents. 

IV.  The  Uncia,  or  Once,  is  lefs  than  the  panther;  the  tail 
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is  longer  ;  the  hair  is  likewife  longer,  and  of  a  whitifli  grey  co¬ 
lour.  The  once  is  eafily  tamed  ;  and  is  employed  in  hunting  in 
feveral  parts  ot  Afia,  where  dogs  are  very  i'carce.  He  has  not 
the  delicate  feent  of  a  dog  5  does  not  trace  other  animals  by  the 
Imell  ;  neither  can  he  run  them  down  in  a  fair  chace;  but  lies 
in  wait  for  their  approach,  and  then  darts  upon  them  unawares. 
He  leaps  fo  nimbly,  that  he  eafily  clears  a  ditch  or  a  wall  fe¬ 
veral  feet  high ;  befides,  he  often  climbs  trees,  waits  till  fome 
animal  paffes,  and  inftantly  leaps  upon  them.  This  method  of 
catching  their  prey  is  praftifed  by  the  panther  and  leopard,  as 
Wfdl  as  by  the  once.  The  once,  inhabits  Barbary,  Perfia,  Hyr- 
cania,  and  China  ;  from  which  laft  place  the  thins  are  brought 
into  Ruffia,  and  fold  for  20s.  a  piece.  It  is  an  animal  of  a  more 
gentle  and  mild  nature  than  moft  of  the  preceding.  It  is,  like 
the  next  fpecies,  ufed  for  the  chace  of  antelopes,  and  even 
hares  ;  but,  indead  of  being  conveyed  in  a  waggon,  is  carried 
on  the  crupper  on  horfeback.  It  is  under  as  much  command  as 
a  letting-dog  ;  returns  at  the  lead  call,  and  jumps  up  behind  its 
matter.  This  animal  is  fuppofed  to  be  the  letfer  panther  of 
Oppian,  and  the  panthera  of  Pliny. 

V.  Leopardus,  the  Leopard,  differs  from  the  panther  and 
the  once,  in  the  beauty  of  his  colour,  which  is  a  lively  yellow, 
with  fmaller  fpots  than  thofe  of  the  two  latter,  and  difpofed  in 
groups.  He  is  l-arger  than  the  once,  and  lefs  than  the  panther. 
He  inhabits  Senegal  and  Guinea  ;  and  fpares  neither  man  nor 
beatt.  When  beads  of  chace  fail,  the  leopards  defeend  from  the 
internal  parts  of  Africa  in  crowds,  and  make  great  havock 
among  the  numerous  herds  that  cover  the  rich  meadows  of  the 
lower  Guinea.  It  tears  its  prey  to  pieces  with  both  claws  and 
teeth  ;  but  is  always  thin,  though  perpetually  devouring.  The 
panther  is  its  principal  enemy,  and  deftroys  a  great  many.  The 
negrelfes  make  collars  of  their  teeth,  and  attribute  to  them  certain 
virtues.  The  negroes  take  thefe  animals  in  pit-falls,  covered  at 
the  top  with  flight  hurdles,  on  which  is  placed  fome  fiefh  as  a 
bait.  They  make  a  banquet  of  their  fiefh,  which  is  faid  to  be 
as  white  as  veal,  and  very  well  tailed.  Leopards’’  {kins  are  of¬ 
ten  brought  to  Europe,  and  reckoned  very  valuable.  In  Afia 
thefe  animals  are  found  in  the  mountains  of  Caucalus,  from 
Perfia  to  India  ;  and  alfo  in  China,  where  they  are  called  Poupi. 
By  the  Buckharian  traders,  whooften  bring  their  fkins  to  Ruffia, 
they  are  dyled  Bars.  The  leopard  inhabits  alfo  Arabia,  where 
it  is  called  Nemr.  We  are  informed  by  Mr.  Forfkal,  that  in 
that  country,  as  well  as  in  Egypt,  it  will  do  no  harm  to  man 
unlefs  provoked  ;  but  will  enter  houfes  by  night,  and  deftroy 
cats,  &rc. 

VI.  The  Onca,  or  American  Tiger,  (the  Jaguar  of  Buffon), 
is  of  a  bright  tawny  colour  ;  the  top  of  the  back  marked  with 
long  (tripes  of  black  ;  the  fides  with  rows  of  irregular  oblong 
(pots;  open  in  the  middle,  which  is  of  the  ground-colour  of  the 
hair  :  the  thighs  and  legs  are  marked  with  full  fpots  of  black, 
the  bread  and  belly  whitiffi ;  the  tail  not  fo  long  as  the  body. 
This  fpecies,  which  grows  to  the  fize  of  a  wolf,  and  even  larger, 
inhabits  the  hotteft  parts  of  South  America,  from  the  ifthmus 
of  Darien  to  Buenos  Ayres.  It  is  fierce,  and  deftruftive  to  man 
and  bead.  Like  the  tiger,  it  plunges  its  head  into  the  body  of 
its  prey,  and  fucks  out  the  blood  before  it  devours  it.  It  makes 
a  great  noife  in  the  night,  like  the  howling  of  a  hungry  dog ; 
and  is  a  very  cowardly  animal.  It  is  eafily  put  to  flight,  either 
by  the  fhepherds’  dogs,  or  a  lighted  torch,  being  very  fearful  of 
fire.  It  lies  in  ambudi  near  the  fides  of  rivers;  and  there  is 
Tometimes  feen  a  fingnlar  combat  between  this  animal  and  the 
crocodile.  When  the  jaguar  comes  to  drink,  the  crocodile,  rea¬ 
dy  to  furprife  any  animal  that  approaches,  rai fes  its  head  out  of 
the  water  jupon  which  the  former  indantly  ftrikes  its  claws  in¬ 
to  the  eyes  of  this  dreadful  reptile,  the  only  penetrable  part,  who 
immediately  dives  under  the  water,  pulling  his  enemy  along 
with  him,  where  commonly  they  both  perifh. 


VII. .  The  PardaliSy  Mexican  panther,  or  the  Ocelot  of 
Buffon,  has  its  head,  back,  upper  part  of  the  rump,  and  tail,  of 
a  bright  tawny ;  a  black  dripe  extending  along  the  top  of  the 
back,  from  head  to  tail ;  and  trom  the  nodrils  to  the  corners  of 
the  eyes,  there  alfo  runs  a  dripe  of  black  ;  the  fides  are  whitiffi, 
marked  lengthways  with  long  itripes  of  black,  hollow  and  tawny 
in  the  middle,  in  which  are  fprinkled  fome  fmall  black  fpots  ; 
the  legs  are  whitiffi,  varied  with  fmall  black  fpots  ;  and  the  tail 
is  alloVaried  with  fmall  fpots  near  its  bafe,  and  larger  near  the 
end,  which  is  black.  It  is  above  four  times  the  fize  of  a  large  cat, 
and  ftrongly  made.  It  inhabits  Mexico,  the  neighbourhood  of 
Carthagena,  and  Brafii.  It  lives  in  the  mountains;  and  is 
very  voracious,  but  fearful  of  mankind  ;  preying  on  young 
calves,  and  different  forts  of  game.  It  lurks  amidd  the  leaves 
of  trees  ;  and  fometimes  will  extend  itfelf  along  the  boughs  as  if 
dead,  till  the  monkeys,  tempted  by  their  natural  euriofity,  ap¬ 
proach  to  examine  it,  and  become  its  prey. 

VIII.  The  Jubata,  or  Hunting  Leopard,  ( Guepard 
Bud.)  is  of  the  fize  of  a  large  greyhound,  of  along  make,  with 
a  narrow  ched  and  long  legs.  The  colour  of  the  body  is  a  light 
tawny  brown,  marked  with  numbers  of  fmall  round  black  fpots 
the  neck  is  fhaggy,  and  the  tail  is  longer  than  the  body.  It  in¬ 
habits  India;  where  it  is  tamed,  and  trained  for  the  chace  of  an¬ 
telopes.  For  this  purpofe  it  is  carried  in  a  fmall  kind  of  wag¬ 
gon,  chained  and  hoodwinked,  till  it  approaches  the  herd  • 
when  fird  unchained,  it  does  not  immediately  make  its  attempt, 
but  winds  along  the  ground,  dopping  and  concealing  itfelf  till  it 
gets  a  proper  advantage,  and  then  darts  on  the  animals  with 
lurprifing  fwiftneis.  It  overtakes  them  by  the  rapidity  of  its 
bounds  :  but  if  it  does  not  fucceed  in  its  fird  efforts,  confiding 
of  five  or  fix  amazing  leaps,  it  miffes  its  prey  :  lofing  its  breath, 
and  finding  itfelf -unequal  in  fpeed,  it  dands  dill,  gives  up  the 
point  for  that  time,  and  readily  returns  to  its  matter.  This  fpe¬ 
cies  is  called  in  India,  Ch'vttab.  It  is  ufed  for  the  taking  of 
jackals,  as  well  as  other  animals. 

IX.  The  Difcdor,  or  Black  Tiger,  ( Couguar  Noir  Buffi), 
is  covered  with  fhort  very  glofiy  hairs  of  a  dully  colour ;  the 
throat,  belly,  and  inficle  of  the  legs,  white.  It  grows  to  the 
fize  of  a  heifer  of  a  year  old,  and  has  vad  drength  in  its  limbs. 
It  inhabits  Brafii  and  Guiana;  and  is  a  cruel  and  fierce  bead, 
but  happily  is  a  fcarce  fpecies. 

X.  The  ConcoJor,  or  Puma  ( Couguar  Buff.),  has  a  very 
fmall  head,  ears  a  little  pointed,  and  eyes  large.  The  back, 
neck,  rump,  fides,  are  of  pale  brownifh  red,  mixed  with  dulky 
hairs ;  the  bread,  belly,  and  infide  of  the  legs,  cinereous.  The 
tail  is  dufky  and  ferruginous,  the  tip  black  ;  and  the  teeth  are  of 
a  vad  fize.  It  is  long  bodied,  and  high  on  its  legs  ;  the  length 
from  nofe  to  tail  five  feet  three  inches,  of  the  tail  two  feet  eight. 
The  animal  inhabits  the  continent  of  America,  from  Canada  to 
Brafii ;  in  South  America  is  called  Puma,  and  by  Europeans 
midaken  for  the  lion.  It  is  the  fcourge  of  the  colonies  of  the 
hotter  parts  of  America,  being  fierce  and  ravenous  to  the  highed 
decree.  It  fwims  over  the  broad  rivers  ;  attacks  the  cattle  in 
the  very  inclofures  ;  and,  when  prefl'ed  with  hunger,  fpares  not 
even  mankind.  In  North  America  their  fury  leems  to  be  lub- 
dued  by  the  rigour  of  the  climate  ;  and  the  (mailed  cur,  in  com¬ 
pany  with  its  mader,  makes  them  feek  for  fecurity,  by  running 
up  trees  :  but  then  they  are  equally  dedrudive  to  domeftic  ani¬ 
mals,  and  are  the  greated  nuilance  the  planter  has  :  when  they 
lay  in  wait  for  the  moofe,  or  other  deer,  they  lie  dole  on  the 
branch  of  fome  tree  till  thofe  animals  pafs  beneath,  when  they 
drop  upon  and  foon  dedroy  them.  They  alfo  make  wolves 
their  prey.  In  the  Mufeum  of  the  Royal  Society,  there  is  the 
fkin  of  one  which  was  killed  jud  as  it  had  pulled  down  a  wolf. 
When  it  has  fatisfied  itfelf  with  eating,  it  carefully  conceals  the 
red  of  the  carcafe,  covering  it  with  leaves  :  if  any  other  touches 
■the  relics,  it  never-comes  near  them  again.  It  fometimes  purrs 
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like  a  cat,  and  at  other  times  makes  a  great  howling.  The  fur 
is  loft,  and  of  fume  value  among  the  Indians,  who  cover  them- 
felvcs  with  it  during  winter;  and  who  alfo  eat  the  flefh,  which 
is  faid  to  be  as  good  and  as  white  as  veal. 

XI.  The  Tigrina,  or  Margay  of  Buffon,  is  about  the  (izeof 
a  common  cat.  The  upper  part  of  the  head,  the  neck,  back, 
tides,  thoulders,  and  thighs,  are  of  a  bright  tawny-colour  :  the 
face  is  ftriped  downwards  with  black  :  the  thoulders  and  body 
are  marked  with  ttripes  and  oblong  large  black  fpots  ;  the  legs 
with  fmall  fpots  :  the  thighs  are  whitifh,  fpotted  with  black  : 
the  tail  is  very  long,  marked  with  black,  tawny  and  grey.  It 
inhabits  South  America,  where  it  lives  on  the  feathered  game 
and  on  poultry.  It  is  untameable.  It  makes  a  noife  like  the 
common  cat ;  lives  much  in  trees  ;  is  very  aftive,  and  moves  by 
bounds  or  leaps.  It  brings  forth  in  all  feafons  of  the  year,  in 
hollow  trees,  and  has  two  at  a  time. 

XII.  The  Capevjis,  Cape  Tiger,  or  Tiger-cat  of  the 
Cape,  is  the  Kfuffi  of  Labat,  who  was  the  firtt  who  noticed 
this  l'pecies,  which  hedefcribes  as  “  of  the  fize  of  a  dog,  with  a 
coat  as  much  ftriped  and  varied  as  that  of  a  tiger.  Its  appear¬ 
ance  befpeaks  cruelty,  and  its  eyes  fiercenefs  ;  but  it  is  coward¬ 
ly,  and  gets  its  prey  only  by  cunning  and  infidious  arts.”  All 
thefe  characters  are  perfectly  applicable  to  the  Cape  cat :  and  it 
feems  the  animal  is  found  in  all  parts  of  Africa,  from  Congo  to 
the  Cape  of  Good  Hope,  in  an  extent  of  country  of  about  ele¬ 
ven  degrees  of  latitude.  Kolben  alfo  fpeaks  of  a  tiger  bufh-cat, 
which  he  defcribes  as  the  largelt  of  all  the  wild  cats  of  the  Cape 
countries,  and  as  fpotted  foniething  like  a  tiger.  A  fkin  of  this 
animal  was  feen  by  Mr.  Pcnnaut  in  a  furrier’s  fliop  in  London, 
who  thought  it  came  from  the  Cape  of  Good  Hope  ;  from  this 
fkin  Mr.  Pennant  gave  the  firft  defcription  which  could  be  of 
any  utility  to  a  natural  hiftorian.  All  the  other  authors  men¬ 
tion  this  animal  in  a  vague  manner.  When  Dr.  Forlter  touched 
the  fecond  time  at  the  Cape  of  Good  Hope  in  the  year  1775, 
an  animal  of  this  fpecies  was  offered  him  to  purchale  ;  but  he 
refufed  buying  it  becaufe  it  had  a  broken  leg,  which  made  him 
apprehenfive  of  lofing  it  by  death  during  the  paflage  from  the 
Cape  to  London.  It  was  very  gentle  and  tame.  It  was  brought 
in  a  batket  to  his  apartment)  where  he  kept  it  above  24  hours ; 
which  gave  him  the  opportunity  of  defcribingit  more  accurately 
than  had  hitherto  been  done,  and  of  obferving  its  manners  and 
economy.  Thefe  he  found  to  be  perfectly  analogous  to  thofe  of 
our  domeftic  cats.  It  ate  freth  raw  meat,  and  was  very  much 
attached  to  its  feeders  and  benefaCtors  ;  though  it  had  broke  the 
fore  leg  by  accident,  it  neverthelefs.  was  very  eafy.  After  it  had 
been  l'everal  times  fed  by  our  author,  it  foon  followed  him  like  a 
tame  favourite  cat.  It  liked  to  be  ftroked  and  careffcd ;  it 
rubbed  its  head  and  back  always  againft  the  perfon’s  clothes  who 
fed  it,  and  defired  to  be  made  much  of.  It  purred  as  our  do¬ 
meftic  cats  do  when  they  are  pleafed.  It  had  been  taken  when 
quite  young  in  the  wood?,  and  was  not  above  eight  or  nine 
months  old  ;  but  had  already  very  nearly,  if  not  quite,  attained 

dts  full  growth.  The  DoCtor  was  told,  that  the  tiger-cats  live 
in  mountainous  and  woody  traCis  ;  and  that  in  their  wild  ftate 
they  are  very  great  deltroyers  of  hares,  rabbits,  yerbuas,  young 
antelopes,  lambkins,  and  of  all  the  feathered  tribe.  A  very 
particular  technical  defcription  of  this  fpecies  is  given  in  the 
Phil.  Tranf.  vol.  71.  p.  4.  with  a  figure,  which  the  reader  will 
fee  copied  among  other  fpecies  in  our  plates. 

XIII.  The  Catus,  or  Cat. 

I.  The  Ferns,  or  wild  cat,  is  three  or  four  times  as  large  as 
the  houfe  cat;  the  head  larger,  and  the  face  flatter.  The  teeth 
and  claws  are  tremendous  :  ifs  mulcles  very  llrong,  as  being 
formed  for  rapine:  the  tail  is  of  a  moderate  length,  but  very 
thick,  marked  with  alternate  bars  of  black  and  white,  the  end 
always  black  :  the  hips  and  hind  part  of  the  lower  joints  of  the 
leg  are  black  :  the  fur  is  very  loft  and  fine.  The  general  co¬ 


lour  of  thefe  animals  is  of  a  yellowifh  white,  mixed  with  a  deep 
grey  ;  thefe  colours,  though  they  appear  at  firft  fight  confuftdly 
blended  togther,  yet  on  a  clofe  infperifion  will  be  found  to  be 
dilpofed  like  the  ftreaks  on  the  thin  of  the  tiger,  pointing  from 
the  back  downwards,  rifing  from  a  black  lilt  that  runs  from  the 
head  along  the  middle  of  the  back  to  the  tail. 

This  animal,  with  us,  may  be  called  the  Britijb  t\^er.  It  is 
the  fierceft  and  moft  deftruritive  beaft  we  have ;  making  dread¬ 
ful  havock  among  our  poultry,  lambs,  and  kids.  It  inhabits 
the  moft  mountainous  and  woody  parts  of  thefe  iflands,  living 
moftly  in  trees,  and  feeding  only  by  night.  It  multiplies  as 
faft  as  our  common  cats  ;  and  often  the  females  of  the  latter 
will  quit  their  domeftic  mates,  and  return  home  pregnant  by' 
the  former. 

They  are  taken  either  in  traps  or  by  fhooting ;  in  the  latter 
cafe,  it  is  very  dangerous  only  to  wound  them  ;  for  they  will 
attack  the  perfon  who  injured  them,  and  have  ftrength  enough 
to  be  no  defpicable  enemy.  Wild  cats  were  formerly  reckoned 
among  the  beads  of  chace ;  as  appears  by  the  charter  of  Ri¬ 
chard  II.  to  the  abbot  of  Peterborough,  giving  him  leave  to 
hunt  the  hare,  fox,  and  wild  cat.  The  ufe  of  the  fur  was  in 
lining  of  robes  :  but  it  was  efteemed  not  of  the  moft  luxurious 
kind;  for  it  was  ordained,  “that  no  abbels  or  nun  ftiould  rife 
more  coftly  apparel  than  fiich  as  is  made  of  lambs’  or  cats’ 
fkins.”  In  much  earlier  times  it  was  alfo  the  objeft  of  the 
fnortfman’s  diverficn. 

This  animal  is  the  ftock  or  origin  of  the  domeftic  cat  in  all 
its  varieties.  It  inhabits  the  woods  of  moft  parts  of  Europe, 
but  none  are  found  in  the  vaft  woods  of  Raffia  or  Siberia. 
It  dwells  with  the  common  lynx  in  all  the  wooded  parts  of  the 
mountains  of  Caucafus  and  their  neighbourhood ;  and  is  moft; 
dei tractive  to  lambs,  kids,  fawns,  and  to  all  forts  of  feathered 
game. 

2.  The  Domejiicus,  or  tame  cat,  is  fo  well  known,  that  it 
requires  no  defcription.  It  is  an  ufeful,  but  deceitful  domeftic. 
Although  when  young  they  are  playful  and  gay,  they  poftefs  at 
the  fame  time  an  innate  malice  and  perverfe  dilpofition,  which, 
increafe  as  they  grow  up,  and  which  education  learns  them  to 
conceal,  but  never  to  fubdue.  Conftantly  bent  upon  theft  and 
rapine,  though  in  a  domeftic  ftate,  they  are  full  of  cunning  and 
dilfimulation  :  they  conceal  all  their  defigns  ;  feize  every  op¬ 
portunity  of  doing  mifehief,  and  then  fty  from  puniftiment. 
They  eafily  take  on  the  habits  of  fociety,  but  never  its  man¬ 
ners  ;  for  they  have  only  the  appearance  of  friendfhip  and  at¬ 
tachment.  This  difingenuity  of  character  is  betrayed  by  the 
obliquity  of  their  movements  and  the  ambiguity  of  their  looks. 
In  a  word,  the  cat  is  totally  deftitute  of  friendfhip  ;  he  thinks 
and  acts  for  himfelf  alone.  •  He  loves  eafe,  fearches  for  the 
fotfeft  and  warmeft  places  to  repofe  himfelf.  The  cat  is  like- 
wife  extremely  amorous ;  and,  which  is  very  fingular,  the  fe¬ 
male  is  more  ardent  than  the  male:  fhe  not  only  invites,  but 
fearches  after  and  calls  upon  him  to  fatisfy  the  fury  of  her  de¬ 
fires;  and,  if  the  male  difdains  or  flies  from  her,  fhe  purfues, 
bites,  and  in  a  manner  compels  him.  This  heat  of  paffion  in 
the  females  lafts  but  nine  or  ten  days,  and  happens  twice  in  the 
year,  namely,  in  the  fpring  and  autumn  ;  however,  in  fome  it 
happens  thrice  or  four  times  in  the  year.  The  female  goes 
with  young  jjjj  or  58  days,  and  generally  produces  four  or  five 
at  a  litter.  As  the  male  has  an  inclination  to  deftroy  the 
young,  the  female  takes  care  to  conceal  them  from  him  ;  and, 
when  fhe  is  apprehenfive  of  a  difeovery,  fhe  takes  them  up  in 
her  mouth  one  by  one,  and  hides  them  in  holes  or  inaccef- 
fible  places.  When  fhe  has  nurfed  a  few  weeks,  fhe  brings 
them  mice,  fmall  birds,  &:c.  in  order  to  learn  them  to  eat  fielb. 
But  it  is  worth  notice,  that  thefe  careful  and  tender  mothers 
fometimes  become  unnaturally  cruel,  and  devour  their  own  oft-, 
fpring. 
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The  cat  is  incapable  of  reftraint,  and  confequently  of  being  faid  to  give  eafe  in  the  gout,  and  are  much  valued  on  that  ac- 
educated  to  any  extent.  However,  we  are  told,  that  the  Greeks  count  at  the.  Cape. 

in  the  illand  of  Cyprus  trained  this  animal  to  catch  and  devour  XIV,  The  Manul,  with  the  tail  longer  than  that  of  the  do- 
fcrpents,  with  which  that  illand  was  greatly  infefted.  This,  raetlic  cat,  befet  thickly  with  hair,  and  of  an  equal  thicknefs 
however,  was  not  the  eflfeft  of  obedience,  but  of  a  general  tafte  in  all  parts  ;  encircled  with  ten  black  rings,  the  three  next  to 
for  {laughter;  for  he  delights  in  watching,  attacking,  and  de-  the  tip  almoft  touching  one  another,  the  reft  more  remote.  It 
ftroying  all  kinds  of  weak  animals  indifferently.  He  has  no  de-  is  about  the  fize  of  a  fox.  The  limbs  are  very  robuft ;  in  which, 
licacy  of  lcent,  like  the  dog;  he  hunts  only  by  the  eye  :  nei-  and  in  colour,  this  animal  greatly  refemblei  a  lynx,  afterwards 
ther  does  he  properly  purfue ;  he  only  lies  in  wait,  and  attacks  deiciibed.  It  inhabits  all  the  middle  part  of  northern  Afia, 
animals  by  furprife ;  and  after  he  has  caught  them,  he  {ports  from  the  Yailc,  or  Ural  as  it  is  now  called,  to  the  very  Amur, 
with  and  torments  them  a  long  time,  and  at  laft  kills  them  It  loves  open,  woodlefs,  and  rocky  countries,  and  preys  on  the 
(when  his  belly  is  full),  purely  to  gratify  his  fanguinary  ap-  letter  quadrupeds. 

petite.  XV.  The  Lynx  is  about  feet  long  and  15  inches  high. 

The  eye  of  the  cat  differs  greatly  from  that  of  merit  other  He  has  a  great  refemblance  to  the  common  cat ;  but  his  ears  are 
animals.  The  orifice  of  the  pupil  is  vertical,  and  capable  of  a  longer,  and  his  tail  much  fhorter :  his  hair  is  ltreaked  with 
great  degree  of  contraction  and  dilatation.  It  is  narrow  and  yellow,  white,  and  black  colours.  The  lynx  inhabits  the  vaft 
contracted  like  a  line  in  a  ftrong  light,  round  and  wide  in  the  forelts  of  the  north  of  Europe,  Afia,  and  America.  His  eyes 
dark.  It  is  from  this  conformation  of  the  eye  that  the  cat  are  brilliant,  his  afpect  is  loft,  and  his  air  is  gay  and  fprightly. 
fees  belt  in  the  night,  which  gives  him  a  great  advantage  indif-  Like  the  cat,  he  covers  his  urine  with  earth  ;  he  howls  lbme- 
coveringand  l'eizing  his  prey.  what  like  the  wolf,  and  is  heard  at  a  confiderable  diltance  ;  he 

Although  cats  live  in  our  houfes,  they  can  hardly  be  called  does  not  run  like  the  dog  or  wolf,  but  walks  and  leaps  like  a 
domcjlic  animals  ;  they  may  rather  be  faid  to  enjoy  full  liberty  ;  cat ;  he  purifies  his  prey  even  to  the  tops  of  trees  ;  neither  wild, 
for  they  never  aft  but  according  to  their  own  inclination.  Be-  cats  nor  fquirrels  can  efcape  him  ;  he  lies  in  wait  for  flags, 

fides,  the  greater  part  of  the  mare  half  wild  :  they  do  not  know  goats,  hares,  &c.  and  darts  fuddenly  upon  them  ;  he  leizes 

their  mailers ;  and  frequent  only  the  barns,  out-houfes,  See.  them  by  the  throat  and  fucks  their  blood,  then  opens  the  head 
unlefs  when  preffed  with  hunger.  and  eats  the  brain  ;  after  this,  he  frequently  leaves  them,  and 

Cats  have  a  natural  antipathy  to  water  and  cold.  They  like-  goes  in  quell  of  frefh  prey.  The  colour  of  his  lkin  changes  ac- 
wife  hate  bad  fmells ;  but  they  have  an  afleftion  for  cer-  cording  to  the  feafon  or  the  climate ;  the  winter  furs  are  more 
tain  aromatic  fmells,  and  are  tranfported  with  that  of  the  root  beautiful  than  thofe  of  fummer.  Thefe  furs  are  valuable  for- 
of  the  valerian.  their  foftnefs  and  warmth  :  numbers  are  annually  imported- 

Cats  take  about  18  months  before  they  come  to  their  full  from  North  America,  and  the  north  of  Europe  and  Afia;  the 
growth  ;  but  they  are  capable  of  propagation  in  12  months,  and  farther  north  and  ealt  they  are  taken,  the  whiter  they  are,  and 

retain  this  faculty  all  their  life,  which  generally  extends  to  nine  the  more  diftinCt  the  fpots.  Of  thele  the  molt  elegant  kind  is 

or  ten  years.  They  eat  {lowly,  and  are  peculiarly  fond  of  fifh.  called  irbys,  whole  {kin  fells  on  the  fpot  for  one  pound  fterling. 
They  drink  frequently  ;  their  tleep  is  light  ;  and  they  often  af-  The  ancients  celebrated  the  great  quicknefs  of  the  lynx’s  fight ; 
fume  the  appearance  offleeping,  when  in  reality  they  are  medi-  and  feigned  that  its  urine  was  converted  into  a  precious  ftone. 
tating  mifehief.  They  walk  foftly,  and  without  making  any  XVI.  The  Serval,  has  the  upper  part  of  the  body  of  a 
noife.  As  their  hair  is  always  dry,  it  eafily  gives  out  elec-  duiky  colour,  interfperfed  with  round  black  fpots ;  the  belly, 
trical  fire,  which  becomes  vifible  on  rubbing  in  the  dark,  and  the  orbits  of  the  eye,  are  white.  This  animal,  which  is 

Their  eyes  likewife  fparkle  in  the  dark  like  diamonds.  The  very  tierce  and  untameable,  inhabits  the  woods  in  the  mount- 

cat,  when  pleafed,  purrs,  and  moves  its  tail  :  when  angry,  it  ainous  parts  of  India  ;  where  it  lives  in  trees,  and  breeds  in 

lpits,  hiffes,  and  ftrikes  with  its  foot.  It  wafties  its  face  with  them.  It  fcarcely  ever  defcends  on  the  ground  ;  but  leaps 

its  fore-foot  (Linnaeus  fays,  at  the  approach  of  a  ftorm)  :  it  al-  with  great  agility  from  tree  to  tree.  It  is  called  by  the  natives 
ways  alights  on  its  feet :  it  is  even  proverbially  tenacious  of  life,  of  Malabar  the  marapute,  by  the  Portuguefe  the Jer-val. 

Our  anceftors  feem  to  have  had  a  high  lenfe  of  the  utility  of  this  XVII.  The  Chaus,  or  Cafpian  Lynx,  has  a  round  head,  a 
animal.  That  excellent  prince  Hoel  dda,  or  Howel  the  Good,  little  more  oblong  than  that  of  the  common  cat ;  a  finning  reft- 
did  not  think  it  beneath  him,  among  his  laws  relating  to  the  lefs  eye,  with  a  molt  brilliant  golden  pupil ;  ears  ereCt,  oval, 
prices,  &c.  of  animals,  to  include  that  of  the  cat ;  and  to  de-  and  lined  with  white  hairs,  the  outfide  reddith,  their  fummits 
feribe  the  qualities  it  ought  to  poflefs.  tufted  with  black.  The  hairs  are  coarfer  than  thofe  of  the  cat 

Of  the  cat  there  are  the  following  and  feveral  other  varieties  :  or  common  lynx,  but  lefs  fo  than  thofe  of  the  wolf.  They  are 

1.  The  Angorenfis,  or  cat  of  Angora,  with  hair  of  a  filvery  fnorteft  on  the  head,  but  on  the  top  of  the  back  are  above  two 
whifenels  and  filkv  texture,  and  very  long,  efpecially  about  the  inches  long.  The  colour  of  the  head  and  body  is  a  yellowilh 
neck,  where  it  forms  a  fine  ruff  It  is  a  large  variety  ;  found  brown ;  the  breafl  and  belly  of  a  bright  brown,  nearly 
about  Angora,  the  fame  country  that  produces  the  fine-haired  orange.  The  tail  reaches  only  to  the  flexure  of  the  leg  ; 
goat.  It  degenerates  after  the  firft  generation  in  our  climate,  is  thick  and  cylindric  ;  of  the  fame  colour  with  the  back, 
A  variety  of  this  kind  is  found  in  China  with  pendent  ears,  of  tipped  with  black,  and  thrice  obfeurely  annulated  with 
which  the  Chinefe  are  very  fond,  and  ornament  their  necks  black  near  the  end.  In  general  appearance  it  has  the  form  of 
with  filver  collars.  They  are  cruel  enemies  to  rats,  and  fup-  the  domeftic  cat.  Its  length  is  2\  feet  from  the  nofe  to  the 
poled  to  be  the  domeliic  animals  which  the  Chinefe  call  fumxi.  bafe  of  the  tail :  its  tail  little  more  than  11  inches  :  its  height 

2.  The  Hifpanicus,  or  tortoile-fiiell  cat,  has  the  hair  varied  before  is  19  inches  ;  behind,  20.  It  is  fometimes  found  larger, 
with  black,  white,  and  orange.  3.  CcsruJeus,  or  blue  cat,  a  there  being  inftances  of  its  reaching  the  length  of  3  feet  from 
variety  of  a  dun  colour,  or  greyifh  black.  It  is  much  culti-  the  nofe  to  the  tail.  This  animal,  which  has  been  but  lately 
vated  in  Siberia  on  account  of  its  fine  fur  ;  but  was  brought  difeovered,  inhabits  the  reeds  and  woods  in  the  marfhy  parts 
there,  as  well  as  the  other  domeftic  kinds,  by  the  Ruffians,  that  border  on  the  weftern  fides  of  the  Cafpian  Sea,  particularly 
4.  The  Ruber,  or  wild  red  cat  of  Kolben,  has  a  ftreak  of  about  the  cattle  Killar  on  the  river  Terek,  and  in  the  Perfian 
bright  red  running  along  the  ridge  of  the  back  to  the  tail,  and’  provinces  of  Ghilan  and  Mafenderan,  and  frequently  about  the 
ioiing  itfelf  in  the  grey  and  white  on  the  fides.  The  {kins  are  mouth  of  the  Kur,  the  ancient  Cyrus.  In  manners,  voice,  and 
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food,  it  agrees  with  the  wild  cat.  Tt  conceals  itfelf  in  the  day, 
and  wanders  over  the  Hooded  tradls  in.learch  of  prey ;  feeding  on 
rats,  mice,  and  birds,  but  feldom  climbing  trees.  It  is  excef- 
fively  tierce,  and  never  frequents  the  haunts  of  mankind.  It  is 
lb  impatient  of  captivity,  that  one  which  was  taken  in  a  trap, 
and  had  a  leg  broken,  refufed  for  many  days  the  food  placed  by 
it ;  but  in  its  fury  devoured  the  frafitured  limb,  with  pieces  of 
the  ftake  it  was  fattened  to,  and  broke  all  his  teeth  in  the 
phrenfy  of  its  rage. 

XVIII.  The  Caracal,  Sivah  Ghush,  or  Perfian  Lynx,  with 
a  lengthened  face  and  fmall  head  ;  very  long,  {lender  ears,  ter¬ 
minated  with  a  long  tuft  of  black  hairs;  eyes  fmall :  the  upper 
part  of  the  body  is  of  a  very  pale  reddifh  brown;  and  the  belly 
and  breaft  are  whitifli  :  the  limbs  are  ftrong  and  pretty  long; 
and  the  tail  is  about  half  the  length  of  the  body.  Thefe  ani¬ 
mals  inhabit  Perfia,  India,  and  Barbary;  where  they  are  often 
brought  up  tame,  and  ufed  in  the  chace  of  lelfer  quadrupeds, 
and  the  larger  fort  of  birds,  fuch  as  cranes,  pelicans,  peacocks, 
ike.  which  they  furprife  with  great  addrefs.  When  they  feize 
their  prey,  they  hold  it  fall  with  their  mouth,  and  lie  for  a 
time  motionlcfs  on  it.  They  are  faid  to  attend  the  lion,  and 
to  feed  on  the  remains  of  the  prey  which  that  animal  leaves. 
They  are  fierce  when  provoked:  Dr.  Charleton  fays,  he  faw 
one  fall  on  a  hound,  which  it  killed  and  tore  to  pieces  in  a 
moment,  notwithftanding  the  dog  defended  itfelf  to  the  utmoft. 
The  Arabian  writers  call  it  anak  cl  arJ ;  and  fay,  that  it  hunts 
like  the  panther,  jumps  up  at  cranes  as  they  fly,  and  covers  its 
Heps  when  hunting. 

The  Libyan  Lynx  is  a  variety,  with  fliort  black  tufts  to  the 
ears,  which  are  white  within,  and  of  a  lively  red  without;  the 
tail  white  at  the  tip,  annulated  with  four  black  rings,  with 
black  marks  behind  the  fore  legs.  It  is  generally  inferior  in 
fize  to  the  fprmer;  not  being  larger  than  a  common  cat.  It  in¬ 
habits  both  Libya  and  Barbary. 

XIX.  The  Rufa,  or  Bay  Lynx,  with  a  fhort  tail,  yellow 
irides,  and  upright  {harp-pointed  ears,  tufted  with  long  black 
hairs:  the  colour  of  the  head,  back,  fides,  and  exterior  parts 
of  the  legs,  bright  bay,  obfeurely  marked  with  dufky  fpots : 
from  beneath  each  eye,  certain  long  black  {tripes,  of  an  incur- 
vated  form,  mark  the  cheeks;  which,  with  the  upper  and  un¬ 
der  lip,  whole  under  fide  of  the  body,  and  infides  of  the  legs, 
are  white:  the  upper  part  of  the  tail  is  barred  with  dufky 
ftrokes ;  and  next  the  end,  one  of  a  deep  black;  its  tip  and 
under  fide  are  white.  This  animal,  which  is  about  twice  the 
bignefs  of  a  large  cat,  inhabits  the  inner  parts  of  the  province 
of  New  York. 

XX.  The  Canadian  Lynx,  with  pale  yellow  eyes,  and 
ere  ft  ears  tufted  with  long  black  hair.  The  body  is  covered 
with  foft  and  long  fur,  cinereous  tinged  with  tawny,  and  marked 
with  dufky  fpots,  more  or  lei's  vifible  in  different  fubjects,  de¬ 
pending  on  the  age  or  leafon  in  which  the  animal  is  killed  :  the 

>  legs  are  tirong  and  thick  ;  the  claws  large.  -It  is  about  three 
times  the  fize  of  a  common  cat  :  the  tail  is  only  four,  inches 
long,  tipt  with  black.  T  his  fpecies  inhabits  the  vaft  forefts  of 
North  America.  It  is  called  in  Canada  le  cbat-ccrvier,  or 
If  loup  ccraner,  on  account  of  its  being  lb  deftruf  live  to  deer  ; 
which  it  drops  on  from  the  trees,  like  the  puma,  and,  fixing  on 
the  jugular  vein,  never  quits  its  hold  til!  the  exhaulted  animal 
falls  through  lofs  of  blood.  The  Englifii  call  it  a  vuild  cat.  It 
is  very  dcitruSive  to  their  young  pigs,  poultry,  and  all  kinds 
of  game.  The  ikins  are  in  high  efteem  for  the  foftnefs  and 
warninefs  of  the  fur  ;  and  great  numbers  are  annually  imported 
into  Europe. 

XXL  The  Mountain  Lynx,  or  Cat- a -mount  a  in,  has  up¬ 
right  pointed  cars,  marked  with  two  brown  bars  ;  the  head  and 
upper  part  of  the  body  of  a  reddifh  brown,  with  long  narrow 
Gripes  of  black  ;  the  fides  and  legs  with  fmall  round  fpots  :  the 
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chin  and  throat  are  of  a  clear  white;  the  belly  cf  a  dull  white; 
The  length  of  the  animal,  from  note  to  tail,  is  two  feet  and  a 
half;  of  the  tail,  eight  inches.  It  inhabits  North  America; 
and  is  laid  to  be  a  gentle  animal,  and  to  grow  very  fat. 

FELL  (Dr.  John),  a  very  learned  F.ngldli  divine  andbilhop, 
entered  a  ftudent  at  Cb rift-church,  Oxford,  1636.  In  1648  he 
was  ejected  by  the  parliamentary  vifitors,  being  then  in  holy  or¬ 
ders  :  and  from  that  time  to  the  reftoration  lived  at  Oxford  a  re¬ 
tired  and  ftudious  life.  He  was  inftalled  canon  of  Chrift- 
church,  July  1660  ;  and  the  year  following,  dean  of  that 
church  ;  in  which  places  he  did  great  fervices  to  the  college,  and 
reformed  feveral  abufes.  He  was  confecrated  bitliop  of  Oxford 
in  167  5  ;  and  had  leave  to  hold  his  deanry  in  commenclam,  that 
he  might  continue  his  fervices  to  the  college  and  univerlity.  He 
publifhed  feveral  works,  and  died  in  1686. 

FELLING  o/Timber.  Many  circumtlances  are  well  known 
and  contlantly  oblerved  in  the  felling  of  timber  for  building, 
which,  though  to  a  hally  obferver  they  might  appear  trifling, 
yet  prove,  on  experience,  to  be  of  the  utmoft  confequence.  One 
thing  obferved  by  M.  de  Bufi’on,  which  very  greatly  increafes 
the  folidity  and  llrength  of  timber,  is,  that  the  trees  intended 
to  be  felled  for  fervice  Ihould  firft  be  llripped  of  their  bark,  and 
fullered  to  (land  and  die  upon  the  fp*ot  before  the  cutting.  The 
Pappy  part  or  blea  of  the  oak  becomes  by  this  means  as  hard 
and  firm  as  the  heart  ;  and  the  real  ftrength  and  denfity  of  the 
wood  have  been  proved,  by  many  experiments,  to  be  greatly  in- 
creafed  by  it :  nor  is  this  a  practice  of  any  detriment  to  the 
proprietor,  tince  the  remaining  ftumps  of  thel'e  trees  fend  up 
their  young  {hoots  as  vigoroutly  as  if  they  had  been  cut  down  in 
their  natural  condition.  When  any  tree  is  to  be  cut  down  for 
timber,  the  firft  thing  to  be  taken  care  of  is  a  fkilful  dilbranch- 
ing  of  fuch  limbs  as  may  endanger  in  its  fall  :  many  trees  are 
utterly  fpoiled  for  want  of  a  previous  care  of  this  kind.  In 
arms  of  timber  that  are  very  great,  it  is  always  neceflfary  to 
chope  or  fink  them  in  clofe  to  the  bole,  and  then  meeting  it 
with  down-right  ftrokes,  it  will  be  fevered  from  the  tree  without 
fplitting.  In  felling  the  tree,  take  care  always  to  cut  it  as  clofe 
to  the  ground  as  poflible,  unlefs  it  is  intended  to  be  grubbed  up  : 
and  the  doing  that  is  of  advantage  both  to  the  timber  and  to 
the  wood  ;  for  timber  is  never  fo  much  valued,  if  it  be  known 
to  grow  out  of  old  ftocks. 

FELLOWSHIP,  Company,  or  Ttijl  rib  alive  -  Proportion,  in 
arithmetic.  See  Arithmetic,  page  316. 

FELO  I) E  se,  in  law,  a  perlbn  that  deliberately  lays  violent 
hands  on  himfelf,  and  Is  the  occafion  of  his  untimely  death, 
whether  by  hanging,  drowning,  ltabbing,  {hooting,  or  any  other 
wav. 

FELON,  in  law,  a  perfon  guilty  of  felony.  See  Fe¬ 
lony. 

FELONY,  in  the  general  acceptation  of  the  law,  comprifes 
every  fpecies  of  crime,  which  occafions  at  common  law  the  for¬ 
feiture  of  lands  or  goods.  This  moll  frequently  happens  in 
thole  crimes  for  which  a  capital  punifhment  either  is  or  was  to  be 
inflicted  :  for  thofe  felonies  that  are  called  clergyable,  or  to  which 
the  benefit  of  clergy  extends,  were  anciently  puniflied  with  death 
in  all  lay,  or  unlearned,  offenders  ;  though  now,  by  the  ftatute- 
l.nv,  that  punifhment  is  for  the  firft  offence  univerfally  remit¬ 
ted.  Treafon  itfelf,  fays  Sir  Edward  Coke,  was  anciently  com¬ 
piled  under  the  name  of  felony  :  and  iri  confirmation  of  this  we 
may  obterve,  that  the  ftatvte  of  trealbns,  25  Edw.  III.  c.  2.- 
fpeaking  of  fome  dubious  crimes,  directs  a  reference  to  parlia¬ 
ment  ;  that  it  may  be  there  adjudged,  “  whether  they  be  treafon 
or  other  felony.”  All  treafons,  therefore,  fiiictly  fpeaking,  are 
felonies ;  though  all  felonies  arc  not  treafon.  And  to  this  alfo 
we  may  add,  that  all  offences,  now  capital,  are  in  fome  degree  or 
other  felony  :  but  this  is  likewife  the  cafe  with  lbine  other  of¬ 
fences,  which  are  not  puniflied  with  death  ;  as  luicide,  where 
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the  party  is  already  dead ;  homicide  by  chance-medley,  or  in 
felf  defence  ;  and  petit-larceny,  or  pilfering ;  all  which  are 
(ftriftly  fpeaking)  felonies,  as  they  fubjeft  the  committers  of 
them  to  forfeitures.  So  that,  upon  the  whole,  the  only  ade¬ 
quate  definition  of  felony  feems  to  be  that  which  is  before  laid 
down ;  viz.  an  offence  which  occafions  a  total  forfeiture  of  ei¬ 
ther  lands  or  goods,  or  both,  at  the  common  law ;  and  to  which 
capital  or  other  puniftiment  may  be  fuperadded,  according  to 
the  degree  of  guilt. 

To  explain  this  matter  a  little  farther :  the  word  felony ,  or 
felonia,  is  of  undoubted  feodal  original,  being  frequently  to.be 
met  with  in  the  books  of  feuds,  &c.  but  the  derivation  of  it  has 
much  puzzled  the  juridical  lexicographers,  Prataeus,  Calvinus, 
and  the  reft  :  fome  deriving  it  from  the  Greek  Q^oc,  “  an  im- 
poftor  or  deceiver  others  from  the  Latin  fallo  fefelli,  to  coun¬ 
tenance  which  they  would  have  it  called  fellonia.  Sir  Edward 
Coke,  as  his  manner  is,  has  given  us  a  ftill  ftranger  etymology  ; 
that  it  is  crimen  animo  fdleo  perpetratum,  “  with  a  bitter  or  gall- 
ifh  inclination.”  But  all  of  them  agree  in  the  defeription,  that 
it  is  fuch  a  crime  as  works  a  forfeiture  of  all  the  offender’s  lands 
or  goods.  And  this  gives  great  probability  to  Sir  Henry  Spel- 
man's  Teutonic  or  German  derivation  of  it :  in  which  language 
indeed,  as  the  word  is  clearly  of  feodal  original,  we  ought  rather 
to  look  for  its  fignification,  than  among  the  Greeks  and  Homans. 
Fe-lon  then,  according  to  him,  is  derived  from  two  northern 
words  :  fee,  which  fignifies  (we  well  know)  the  lief,  feud,  or 
beneficiary  eftate  ;  and  tox,  which  fignifies  price  or  value. 
Felony  is  therefore  the  fame  as  pretium  feudi,  the  confideration 
for  which  a  man  gives  up  his  fief;  as  we  fay  in  common  fpeeeh, 
fuch  an  aft  is  as  much  as  your  life,  or  eftate,  is  worth.  In 
this  fenfe  it  will  clearly  figtiify  the  feodal  forfeiture,  or  aft  by 
which  an  eftate  is  forfeited,  or  efeheats,  to  the  lord. 

To  confirm  this,  we  may  obferve,  that  it  is  in  this  fenfe,  of 
forfeiture  to  the  lord,  that  the  feodal  writers  eonftantly  ufe  it. 
For  all  thofe  afts,  whether  of  a  criminal  nature  or  not,  which 
at  this  day  are  generally  forfeitures  of  copyhold  eftates,  are 
ftyled  felonies  in  the  feodal  law  :  (C  fcilicet,  per  quas  feudum 
cmittitur."  As  “  fi  domino  dcfervire  noluerit  ;  f  per  annum  et 
diem  ceffavcrit  in  petenda  invcjlitura  ;  Jl  dominum  ejuravit,  i.  e. 
negavit  fe  a  domino  feudum  habere  ;  fi  a  domino  in  jus  eum  vo-  ‘ 
eante,  ter  citatus  non  comparuerit all  thefe,  with  many  others, 
are  ftill  caufes  of  forfeiture  in  our  copyhold  eftates,  and  were 
denominated  felonies  by  the  feodal  conftitutions.  So  likewife  in¬ 
juries  of  a  more  fublfantial  or  criminal  nature  were  denominated 
felonies,  that  is,  forfeitures  :  as  affaulting  or  beating  the  lord  ; 
vitiating  his  wife  or  daughter,  “f  dominum  cucurbitavcrit,  i.  e. 
rum  u core  ejus  concubucrit  all  thefe  are  efteemed  felonies,  and 
the  latter  is  exprefsly  fo  denominated,  “  fi.  fecerit  feloniam,  do- 
■minum  forte  cucurbit ando .  And  as  thefe  contempts,  or  fmaller 
offences,  were  felonies  or  afts  of  forfeiture,  of  courle  greater 
crimes,  as  murder  and  robbery,  fell  under  the  fame  denomina 
tion.  On  the  other  hand,  the  lord  might  be  guilty  of  felony, 
or  forfeit  his  feignory  to  the  valfal,  by  the  fame  aft  as  the  vafial 
would  have  forfeited  his  feud  to  the  lord.  “  Si  dominus  commi- 
Jit  feloniam,  per  quam  vafallus  amitteret  feudum  fi  cam  commfe- 
rit  in  dominum,  feudi  proprietatem  etiam  dominus  perdere  debet.” 
One  inftance  given  of  this  fort  of  felony  in  the  lord  is  beating 
the  fervant  of  his  valfal,  fo  as  that  he  lofes  his  fervice  :  which 
feems  merely  in  the  nature  of  a  civil  injury,  fo  far  as  it  refpedts 
the  vafial.  And  all  thefe  felonies  were  to  be  determined,  “  per 
jur amentum  five  judicium  parium  fuorum,”  in  the  lord’s  court; 
as  with  us  forfeitures  of  copyhold  lands  are  prelentable  by  the 
homage  in  the  court-baron. 

Felony,  and  the, aft  of  forfeiture  to  the  lord,  being  thus  fyno- 
nymous  terms  in  the  feodal  law,  we  may  ealily  trace  the  reafon 
why,  upon  the  introduftion  of  that  law  into  England,  thofe 
crimes  which  induced  fuch  forfeiture  or  efeheat  of  lands  (and, 


by  a  fmall  deflexion  from  the  original  fenfe,  fuch  as  induced  the 
forfeiture  of  goods  alfo)  were  denominated  felonies.  Thus  it 
was  that  fuicide,  robbery,  and  rape,  were  felonies ;  that  is,  the 
confequence  of  fuch  crimes  was  forfeiture ;  till  by  long  ufe  we 
began  to  fignify  by  the  term  of felony  the  aftual  crime  commit¬ 
ted,  and  not  the  penal  confequence.  And  upon  this  fyftem  only 
can  we  account  for  the  caufe,  why  treafon  in  ancient  times 
was  held  to  be  a  fpecies  of  felony  ;  viz.  becaule  it  induced  a  for¬ 
feiture. 

Hence  it  follows,  that  capital  puniftiment  does  by  no  means 
enter  into  the  true  idea  and  definition  of  felony.  Felony  maybe 
without  inflifting  capital  puniftiment,  as  in  the  cafes  inftariced 
of  felf-murder,  excufable  homicide,  and  petit  larceny  :  and  it  is 
pofiible  that  capital  punifhments  may  be  infiifted,  and  yet  the 
offence  be  no  felony;  as  in  cafe  of  herefy  by  the  common  law, 
which,  though  capital,  never  worked  any  forfeiture  of  lands  or 
goods,  an  infeparable  incident  to  felony.  And  of  the  fame  na¬ 
ture  was  the  puniftiment  of  ftanding  mute,  without  pleading  to 
an  indiftment;  which  at  the  common  law  was  capital,  but 
without  any  forfeiture,  therefore  fuch  ftanding  mute  was  no  fe¬ 
lony.  In  Ihort,  the  true  criterion  of  felony  is  forfeiture :  for,, 
as  Sir  Edward  Coke  juftly  obferves,  in  all  felonies  which  are 
puniftiable  with  death,  the  offender  lofes  all  his  lands  in  fee- 
fimple,  and  alfo  his  goods  and  chattels  ;  in  fuch  as  are  not  pu- 
niftiable,  his  goods  and  chattels  only. 

The  idea  of  felony  is  indeed  fo  generally  connefted  with  that 
of  capital  puniftiment,  that  we  find  it  hard  to  ieparate  them  ; 
and  to  this  ufage  the  interpretations  of  the  law  do  now  conform. 
And  therefore,  it  a  ftatute  makes  any  new  offence  felony,  the 
law  implies  that  it  (hall  be  punithed  with  death,  viz.  by  hang¬ 
ing,  as  well  as  with  forfeiture :  unlefs  the  offender  prays  the  be¬ 
nefit  of  clergy  ;  which  all  felons  are  iniitled  once  to  have,  unlel'i 
the  fame  is  exprefsly  taken  away  by  ftatute. 

Felonies  by  ftatute  are  very  numerous  ;  and  as  this  work  will 
not  admit  of  a  proper  enumeration,  we.  muft  refer  to  the  Table 
of  the  quarto  edition  of  the  Statutes,  where  they  are  fet  forth  in 
alphabetical  order. 

FELT,  in  commerce,  a  fort  of  fluff  deriving  all  its  con¬ 
fidence  merely  from  being  fulled,  or  wrought  with  lees  and 
fize,  without  either  fpinning  or  weaving.  Felt  is  made  either 
of  wool  alone,  or  of  wool  and  hair.  Thofe  of  French  make, 
3r  yards  long,  and  broad,  for  cloaks,  pay  each  2I.  14s. 
ib°d.  on  importation,  and  draw-back  il.  12s.  3d.  on  exporting 
them  again. 

Felt -Spar,  or  Rhombic  Quartz,  the  petuntfe  of  the  Chinefe^ 
a  genus  of  filiceous  earths,  according  to  Cronftedt,  refembling 
the  jafper  in  moil  refpefts.  Its  German  name  is  feld-fpat,  from 
the  word  field,  v/hich  fignifies  a  field,  and  likewife  a  com¬ 
partment  or  regular  furface,  Hence,  according  to  Mr.  Forfter, 
the  word  feld-fpat  fignifies  a  fpar  compoTed  of  little  com¬ 
partments  of  rhombic  or  other  figures.  It  itrikes  fire  with  fteel, 
and  melts  in  a  violent  heat.  Mr.  Bayen,  who  analyfed  it  by 
acids,  ^obtained  a  eonfiderable  quantity  of  argillaceous  and  fili¬ 
ceous  earths,  a  fmaller  quantity  of  magnefia,  and  a  ftill  fmaller 
of  calcareous  earth  and  iron.  It  is  found  either  f parry  or  cryf- 
tallized.  The  former  fpecies  has  feveral  varieties.  1.  White; 

2.  Reddifh  brown,  occurring  in  the  Swedifti  and  other  granites, 

3.  Pale  yellow.  4.  Greenifti,  refembling  the  fchorl  or  cockle 
fpar,  but  lefs  fufible,  and  more  irregular  in  the  figure.  The 
cryftallized  kind  is  found  in  an  iron  mine  at  Weftmanland  in 
Sweden,  feldorn  in  the  form  of  veins,  and  ftill  more  rarely 
conftituting  the  fubftance  of  whole  mountains,  but  gene¬ 
rally  mixed  either  with  quartz  or  mica ;  in  which  cale  it  is 
called  granite.  When  mixed  with  jafper,  along  with  fome 
panicles  of  quartz,  cockle,  and  horn-blende,  it  is  named  por¬ 
phyry. 

Another  kind  of  this  ftone,  named  by  M.  Bhyen  white  felt- 
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/par,  is  found  in  the  duchy  of  Lorrain.  .It  is  of  an  opaque 
white  colour,  fpotted  on  the  outfide  with  ochre.  It  confifts  of 
Ihining  particles,  which  give  jt  a  fparry  appearance  :  it  is  very 
hard,  and  ftrikes  fire  with  Heel,  is  affected  by  acids  ;  and  when 
analvfed  by  them,  appears  to  contain  one-half  its  weight 
of  filiceous  earth,  the  other  being  compofed  of  magnefia  and 
iron. 

Analogous  to  the  felt-fpar  is  that  beautiful  done  named  La - 
hradore-Jljne,  lately  brought  to  Europe.  It  was  dilcovered  fbmc 
years  ago  by  the  Moravians,  who  have  a  colony  among  the  Es¬ 
quimaux,  in  the  country  of  Labrador  in  North  America.  It  is 
found  of  a  light  or  deep-grey  colour,  but  for  the  moll  part  of 
a  blackilh  grey.  When  held  in  the  light  in  various  petitions, 
it  difeovers  a  variety  of  colours,  fuch  as  the  blue  of  lapis  lazuli, 
grafs-green,  apple-green,  pea-green,  and  fometimes,  but  more 
fieldom,  a  citron-yellow.  Sometimes  it  has  a  colour  between 
that  of  red  copper  and  tombuck-grey ;  at  other  times  the  colours 
are  between  grey  and  violet.  For-  the  molt  part  thefe  colours 
arc  in  fpots,  but  fometimes  in  ftripes  on  the  fame  piece.  The 
Hones  are  found  in  pretty  large  angular  pieces,  appear  foliated 
when  broken,  and  the  fragments  of  a  rhomboidal  figure.  Their 
fpecific  gravity  is  about  2.755,  and  in  other  refpefts  they  agree 
with  the  felt-lpar.  Werner  informs  us,  that  he  has  feen  a  piece 
of  felt-lpar  at  Gayer,  which  Ihowed  a  great  variety  of  colours, 
but  very  pale. 

Mr  Kirwan  obferves  on  the  felt-fpar,  in  general,  that  it  is 
found  of  many  different  colours,  as  white,  yellow,  red,  brown, 
green,  violet,  &:c.  fometimes  cryftallized  in  rhombs,  cubes,  or 
parallelepipeds  ;  at  other  times  without  any  regular  figure.  It 
breaks  likefpar,  but  the  texture  is  clofe  though  lamellar.  The 
fpecific  gravity,  according  to  that  author,  is  from  2.400  to 
2.600,  but  Mr.  Grechard  fays  he  found  it  as  high  as  3.500  5  in 
which  cafe  Mr.  Kirwan  is  of  opinion  that  it  was  mixed  with 
fome  metallic  particles.  It  is  harder  than  the  fluor  fpars,  but 
lefs  fo  than  quartz.  It  alfo  melts  without  addition  more  per- 
fe&ly  and  eafily  than  the  fluors,  forming  a  whitilh  glafs,  which 
does  not  corrode  the  crucibles  as  that  from  fluor  does.  It  is  en¬ 
tirely  dilfolved  without  effervefcence  by  the  microcofmic  fait  and 
by  borax  ;  but  unites  with  difficulty  to  fixed  alkalis.  In  its 
cryftallized  ftate  it  decrepitates  in  the  fire,  but  not  otherwife.  It 
is  found  in  loole  maffes,  about  two  inches  long  at  mod,  without 
forming  either  veins  or  ftrata.  It  is  alfo  found  mixed  with  fand 
or  clay;  or  it  is  fometimes  found  imbedded  in  other  Hones,  as 
granite,  &c.  One  hundred  parts  of  the  white  fpar  contain  67 
of  filiceous,  14  of  argillaceous,  11  of  ponderous  earth,  and  8 
of  magnefia.  According  to  Mr.  Kirwan,  it  is  undoubtedly  the 
done  ufed  by  the  Saxons,  as  petuntfa,  in  their  porcelain  manu¬ 
factures. 

Cronftedt,  who  fuppofes  this  ftone  to  be  of  the  fame  nature 
with  jafper,  remarks,  that  “  if  the  rhombic  quartz  and  jalper 
were  of  the  lame  fpecies,  that  fort  of  porphyry  which  is  made 
up  of  thefe  two  bodies  ought  only  to  be  ranked  with  th t  jafper s, 
inftead  of  being  placed  with  the  fa  a.  It  is  obfervable,  how¬ 
ever,  in  old  monuments,  which  have  been  long  expofed  to  the 
air,  that  though  porphyry  had  decayed  in  fuch  a  manner  as  to 
lofe  its  polifh,  yet  granite,  though  equally  old,  and  compofed 
for  the  moft  part  of  rhombic  quartz,  has  preferved  its  luftre. 
This,  however,  does  not  contradict  the  poffibility  of  rhombic 
quartz  being  the  fame  lubflance  with  the  jafper  :  the  calcareous 
fpar,  for  inftance,  being  found  to  bear  the  weather,  and  even  fire, 
better  than  limeftone.” 

FELUCCA,  in  fea- affairs,  a  little  veffel  armed  with  fix  oars, 
frequent  in  the  Mediterranean  ;  which  has  this  peculiarity,  that 
its  helm  may  be  applied  either  in  the  head  or  ftern,  as  occafion 
requires. 

FEMALE,  a  term  peculiar  to  animals,  fignifying  that  fex 


which  conceives  and  generates  its  young  within  itfelf.  See  the 
articles  Sex  and  Generation. 

Female  k  alfo  applied,  figuratively,  to  things  without  !i^, 
from  the  refemblance  they  bear  to  the  females  of  animals.  Thus 
we  fay  a 

Female -Screw.  See  Screw. 

Fem ale- Flower.  See  Fvemlneus  Flo's. 

Fem  a  l  e-  Plant.  See  Fee  mine  a  Planta. 

FEMME  covert,  in  law,  a  married  woman.  See  Cog 
verture. 

Femme  Sole,  an  unmarried  woman,  whofe  debts,  contracted 
before  marriage,  become  thofe  of  herhufband  after  it.  A  femme- 
foie  merchant,  is  where  a  woman,  in  London,  ufeS  a  trade  alone, 
without  her  hufband  ;  on  which  account  file  fhall  be  charged 
without  him. 

FEMININE^  in  grammar,  one  of  the  genders  of  nouns. 
See  Gender.  The  feminine  gender  is  that  which  denotes  the 
noun  or  name  to  belong  to  a  female.  In  the  Latin,  the  femi¬ 
nine  gender  is  formed  of  the  mafeuline,  by  altering  its  termi¬ 
nation  ;  particularly  by  changing  us  into  a.  Thus,  of  the 
mafeuline  bonus  equns,  “  a  good  horfe,”  is  formed  the  feminine 
bona  equa,  “  a  good  mare  fo,  of  parvus  homo,  “  a  little  man,”" 
is  formed  par-va  fu'mina,  “  a  little  woman,”  &c.  In  French, 
the  feminine  gender  is  expreffed,  not  by  a  different  termination, 
but  by  a  different  article  :  thus,  le  is  joined  to  a  male,  and  la. 
to  a  female.  In.  Englifh,  we  are  generally  more  find:,  and  ex-' 
prefs  the  difference  of  fex,  not  by  different  terminations,  nor  by 
different  particles,  but  different  words  >  as  boar  and  fow,  boy 
and  girl,  brother  and  filter,  &c.  though  fometimes  the  feminine 
is  formed  by  varying  the  termination  of  the  male  into  cfs ;  as  in 
abbot,  abbefs,  3cc. 

FEMUR,  os  femoris,  the  thigh  bone.  See  Anatomy, 
page  167. 

FEN,  a  place  overflowed  with  water,  or  abounding  with 
bogs.  See  Bog  and  Draining.  Fens  are  either  made  up 
of  a  congeries  of  bogs  ;  or  confilt  of  a  multitude  of  pools  or 
lakes,  with  dry  fpots  of  land  intermixed,  like  fo  many  little 
iflands. 

Several  ftatutes  have  been  made  for  the  draining  of  fen?,., 
chiefly  in  Kent,  Cambridgefhire,  Bedfordfhire,  and  Lincolnfhire,; 
and  by  the  aCt  1 1  Geo.  II.  commiflioners  fhall  be  appointed 
for  the  effectually  draining  and  preferving  of  the  fens  in  the  ifle 
of  Ely,  who  arc  aut-horifed  to  make  drains,  dams,  and  proper 
works  thereon  ;  and  they  may  charge  the  landholders  therein 
with  a  yearly  acre-tax,  and,  in.  default  of  payment,  fell  the  de¬ 
fendant’s  lands. 

The  wet  grounds  called  fens,  in  Lincolnfhire  and  elfewhere  in 
England,  bring  many  advantages  to  the  inhabitants  of  thofe 
counties.  Fowl  and  fifli  are  very  plentiful  in  them.  The  pike 
and  cels  are  large  and  ealily  caught,  but  they  are  ufually  coarfe. 
The  duck,  mallard,  and'  teal,  qre  in  feeb  plenty  as  is  lcarce  to 
be  conceived.  They  are  taken  by  decoys  in  prodigious  flocks 
at  a  time.  They  fend  thefe  fowls  from  Lincolnfhire  to  London, 
twice  a- week,  on  horfeback,  from  Michaelmas  to  Lady-day  ; 
and  one  decoy  will  furnifh  20  dozen,  or  more,  twice  a-week, 
for  the  whole  fisafon,  in  this  manner.  The  decoy- men  contract 
with  the  people,  who  bring  them  to  London  at  a  certain  rate, 
and  they  are  obliged  to  take  off  their  hands  the  whole  number 
that  is  catched.  Two  teal  are  ufually  reckoned  equal  to  one 
duck  ;  and  fix  ducks  and  twelve  teal  are  accounted  a  dozen  of 
wild-fowl ;  and  the  ufual  market  price  is  about  9s.  for  fuch  a 
dozen.  About  mid-fummer,  during  the  moulting  feafon,  a- 
great  number  allb  are  deftroyed  by  the  people  in  the  neigh¬ 
bourhoods.  The  poor  birds  at  this  feafon  are  neither  able  to 
fwim  nor  fly  well ;  and  the  people  going  in  with  boats  among 
the  reeds  where  they  lie,  knock  them  down  with  long  poles. 
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A  Tittle  before  Michaelmas,  vaft  flights  of  thefe  birds  arrive  at 
the  decoys  from  other  places;  they  loon  grow.fat  in  them, 
and  continue  there  a  prey  to  the  matters  or  owners,  as  long 
as  t’he  decoys  are  unfrozen  ;  but,  when  they  are  iced  over, 
they  fly  away  again,  and  go  to  the  neighbouring  feas  for 
food. 

The  fens  alio  abound  in  a  fort  of  herbage  that  is 'very  nou- 
rifhing  to  cattle.  Sheep  and  horfes  always  gr6w  fat  upon  it. 
Thefe  fens  are  common,  and  the  owners  of  cattle  mark  them 
that  they  may  be  known.  It  is  remarkable,  that,  though  all  is 
open,  the  cattle  ufed  to  one  particular  fpot  of  ground  feldotn 
leave  it,  but  the  owner  may  always  find  them  in  or  near  the 
fame  place.  The  fens  have  many  large  and  deep  drains.  In 
thefe  the  pike  and  eel  grow  to  a  vaft  fize  :  and  they  are  full  of 
geefe  which  feed  on  the  grafs  ;  but  thefe  eat  rank  and  muddy, 
and  may  even  be  l'melt  as  loon  as  a  perfon  comes  into  the  room 
where  they  are  roafting.  But  the  inhabitants  have  another  very 
great  advantage  from  thefe  birds  befides  the  eating  of  them, 
namely,  their  feathers  and  quills  ;  and  the  produce  of  thefe  is 
fo  great,  that  the  cuftormhoufe  books  in  the  town  of  Bofton 
Ihow,  that  there  are  frequently  fent  away  in  one  year  300  bags 
of  feathers,  each  containing  a  hundred  and  a  half  weight.  Each 
pound  of  feathers  brings  the  owner  two-pence  ;  and  it  may 
be  thought  ftrange  by  people  unacquainted  with  thefe  things, 
but  it  is  a  certain  truth,  that  the  owners  pull  them  five  or  fix 
times  a-year  for  the  feathers,  and  three  times  for  the  quills. 
Each  pulling  comes  to  about  a  pound,  and  many  people  have 
1000  geefe  at  a  time,  or  more.  They  are  kept  at  no  charge,  ex¬ 
cept  in  deep  fnowy  weather,  when  they  are  obliged  to  feed  them 
with  cbm. 

O/its  alfo  grow  very  well  in  many  of  the  fen  countries,  and  in 
good  feafons  bring  great  increafe  and  advantage  to  the  owners. 
There  is  all’o  another  vegetable  of  great  profit  to  them.  This 
is  the  rapum  [ilvcjlrc  ;  the  feed  of  which  they  call  cole-fce.d ;  and 
they  make  an  oil  from  it  of  great  ufe  in  trade.  They  grind  the 
feed  between  two  large  Hones,  the  one  Handing  perpendicularly 
■on  the  other.  The  ftones  are  made  of  a  fort  of  black  marble, 
and  are  brought  from  Germany.  They  fometimes  turn  them 
by  fails,  and  fometimes  by  the  drains  which  cany  off  the  water 
from  the  fen  lands. 

The  fens  lying  low,  and  being  of  a  vaft  extent,  are  very  fub- 
je£t  to  be  overflowed  by  waters  from  the  neighbouring  high 
countries  ;  and  though  great  care  and  expence  is  ufed  to  keep 
them  dry,  they  are  often  like  a  fea  ;  and  the  theep  are 
obliged  to  be  carried  oft  in  boats,  and  the  people  to  live  in 
their  upper  rooms,  and  to  be  fupplied  with  provifions  alfo  with 
boats. 

FENCE,  a  hedge,  wall,  ditch,  bank,  or  other  inclofure, 
made  round  fields,  woods,  gardens,  &c.  The  moft  ufual  way 
of  inclofing  land  is  with  a  ditch  and  a  bank  fet  with  hawthorn, 
crabs,  blade  thorn,  holly,  or  white  thorn,  commonly  called 
quick.  Mr.  Miller’s  inftruftions  in  this  refpeft  being  very  full, 
may  be  confulted  by  thofe  to  whom  the  fubjeft  is  entirely  new. 
Every  farmer  is  acquainted  with  thofe  methods  which  are  in  uni- 
verfal  pradtice  ;  for  which  real'on  we  rather  prefer,  in  forming 
this  article,  the  mention  of  fuch  improvements  on  the  old  practice 
as  have  been  fuggefted  by  late  writers. 

Mr.  Young,  in  his  Annals  of  Agriculture,  vol.  vi.  obferves, 
that  “  Mr.  Bakewell  is  very  curious  in  his  fences,  and  plants 
his  quicks  in  a  different  manner  from  what  is  common  in  va¬ 
rious  parts  of  the  kingdom.  He  plants  one  row  at  a  foot  from 
fet  to  fet,  and,  making  his  ditch,  lays  the  earth  which  comes 
cut  of  it  to  form  a  bank  on  the  fide  oppofite  to  the  quick.  In 
the  common  method,  the  bank  is  made  on  the  quick  fide  above 
it.  Reafons  are  not  wanting  to  induce  a  preference  of  this  me¬ 
thod.  The  plants  grow  only  in  the  furface  earth,  uncovered 


from  the  atmofphere,  which  muft  neceflarily  be  a  oreat  ad¬ 
vantage  ;  whereas,  in  the  ufual  way  of  planting,  that  earth 
which  is  always  the  beft,  is  loaded  by  a  thick  covering,  obliquely! 
of  the  earth  out  of  the  ditch.  If  the  roots  flioot  inlhe  beft  foil! 
they  will  be  out  of  the  reach  of  the  influences  of  the  air,  the 
confequence  of  which  is,  they  cannot  have  fo  large  a  fpace  of 
that  earth,  as  if  fet  on  the  flat.  The  way  to  have  a  tree,  or 
a  quick,  thrive  in  the  beft  manner  poflible,  is  to  fet  'it  01/ the 
furface,  without  any  ditch  or  trench,  that  cuts  off  half  its  paf- 
ture.  But  if  a  ditch  is  neceftary,  the  next  beft  way  muft  of  courfe 
be  (till  to  keep  it  on  the  flat  furface;  and  theworft  way,  to  cover- 
up  that  furface,  by  loading  it  with  the  dead-earth  out  of  a  trench.' 
To  fay  that  there  are  good  hedges  in  the  common  method  is  not 
a  conclufive  argument,  unlefs  both  were  tried  in  the  fame  foil 
and  expofure. 

In  fome  cafes,  however,  there  is  in  this  country,  and 
Mr.  Bakewell’s  farm  is  not  free  from  it,  a  great  watte  of  land, 
in  making  new  fences.  The  ditch  and  bank  are  made  as  I 
have  delcribed,  and  then  there  are  added  a  double  poft  and 
rail,  one  on  the  outfide  of  that  bank,  and  the  other  on  the  out- 
fide  of  the  qqick,  which  altogether  take  up  an  enormous  fnace 
of  land.” 

Mr.  Young,  in  his  Annals  of  Agriculture,  inferts  the  fol¬ 
lowing  new  method  of  fencing,  by  W.  Erfkine,  Elq. 

“  The  importance  of  good  fences  is  univerfally  acknowledged 
by  every  lover  of  hufbandry,  although  there  are  various  opinions 
about  the  kinds  of  them,  every  one  being  naturally  prejudiced 
in  favour  of  thofe  he  has  been  moft  accuftomed  to  fee,  or  by  the 
opinion  of  others  whofe  judgment  he  relies  on.  An  intellioent 
correfpondent,  in  the  lecond  volume  of  the  Bath  Papers  on 
Agriculture,  is  fo  warm  an  advocate  for  quickfet  hedges,  as  to 
make  him  totally  condemn  the  dead  walls  which  are  to  be  feen 
on  the  road  between  Bath  and  Cirencefter,  and  in  many  other 
parts  of  England.  I  hope  he  will  not  take  it  amifs,  if  I  can¬ 
not  abfolutely  alfent  to  his  aflertion,  “  that  quickfet  hedges  are 
more  ufeful  and  profitable  that  they  are  more  ornamental 
cannot  be  denied,  and  they  are  generally  allowed  to  afford  more 
{belter ;  but  the  length  of  time,  the  conftant  attention,  and  con¬ 
tinual  expence  of  defending  them  until  they  bear  even  a  re- 
femblance  of  a  fence,  induces  many  people  in  thole  places 
where  the  materials  are  eafily  procured,  to  prefer  the  dry  Tone 
walls  ;  fur  though  the  firft  coft  is  confiderable,  yet  as  the  farmer 
reaps  the  immediate  benefit  of  the  fence  (which  is  undoubtedly 
the  moft  fecure  one),  they  are  thought  on  the  whole  to  be  the 
leaft  expenfive  :  befides,  the  cattle  in  expofed  {filiations,  and 
efpecially  in  thefe  northern  parts,  are  fo  impatient  of  con¬ 
finement  at  the  commencement  of  the  long,  cold,  wet  nights, 
that  no  hedges  I  have  ever  yet  feen  in  any  part  of  this  ifland  are 
fufficient  to  keep  them  in.  Thefe  inconveniencies  probably  fuo-- 
gefted  to  the  late  fir  George  Suttie  (eminent  in  Eait  Lothian  for 
his  love  of  and  fkill  in  agriculture)  an  idea  of  a  fence,  that  at  once 
joined  the  warmth  and  ornament  of  the  hedge  with  the  almofi: 
perpetual  fence  of  the  Wall. 

“  If  I  miftake  not,  you  have,  in  fome  of  your  ufeful  works, 
recommended  hedges  to  be  planted  againft  the  common  dry 
ftone  walls  :  fir  George  Suttie  rather  improved  on  this  thought ; 
he  planted  his  hedges  after  the  common  method  here,  in  the 
face  of  the  ditch  ;  but  inftead  of  putting  a  paling  or  poft  and 
rail  on  the  top  of  the  bank,  he  placed  a  wall  of  two  feet  and  an 
half  high  ;  his  local  fituation  induced  him  to  build  with  lime, 
and  in  places  where  that  commodity  is  tolerably  reafonuble,  k 
is  the  beft  method,  as  the  fatisfaeftion  they  afford  by  requiring 
no  repairs,  and  the  duration  of  them,  more  than  repay  the  ex¬ 
pence;  but  where  the  price  of  lime  is  high,  they  may  be  built 
without  any  cement,  and  anfwsr  the  purpole  very  well,  if  the 
work  is  properly  executed. 
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<c  I  have  now  experienced  the  benefit  of  thcfe  fences  for  fome 
years,  fo  that  I  can,  with  great  confidence,  venture  to  recom¬ 
mend  them  ;  indeed  their  fuperiority  over  all  others  is  fo  ma- 
nifeft  to  every  one  who  has  feen  them,  that  they  are  daily  be¬ 
coming  more  and  more  common  in  this  country.  As  it  would 
afford  me  great  pleafure,  it  I  could  by  any  means  extend  the 
benefit  of  them  to  thole  gentlemen  whofe  fituation  is  pecu¬ 
liarly  adapted  for  them,  1  have  endeavoured  to  render  the  mak¬ 
ing  of  them  eafy  by  the  inclofed  Iketch  and  defcription  ;  which 
if  you  think  1'ufKcientIy  plain  and  intelligible,  I  beg  of  you  to 
favour  this  with  a  place  in  your  valuable  work,  as  that  may 
perhaps  induce  fome  gentleman  or  other  in  Gloucefterihire, 
Oxfordfhire,  Yorkfliire,  &c.  &c.  to  make  trial  of  them  ;  and 
if  they  are  fuccefsful  in  getting  them  properly  executed,  I  am 
fully  perl'uaded  that  every  one  who  fees  them  will  acknowledge 
them  to  be  the  molt  agreeable  and  complete  fence  ever  con¬ 
trived. 

“  When  a  new  fence  is  propofed  to  be  made,  the  furface  of 
the  ground  of  the  breadth  of  the  ditch,  and  likewife  for  two  feet 
more,  fhould  be  pared  off,  in  order  to  prevent,  as  much  as  pof- 
fibie,  the  weeds  andgrafs  from  hurting  the  growth  of  the  young 
thorns.  For  a  view  of  the  fence,  fee  plate  25. 

“  The  ditch  fhould  be  5  feet  broad,  25  deep,  and  1  foot  broad 
at  the  bottom  ;  leave  1  foot  for  an  edging  or  fcarcement,  then 
dig  the  earth  one  fpit  of  a  fpade  for  about  1  foot,  and  put  about 
three  inches  of  good  earth  below  the  thorn,  which  fhould  be  laid 
nearly  horizontal,  but  the  point  rather  inclining  upwards,  in 
order  to  let  the  rain  drip  to  the  roots ;  then  add  a  foot  of  good 
earth  above  it ;  leave  three  or  four  inches  of  a  fcarcement  before 
another  thorn  is  planted  :  it  muff  not  be  direftly  over  the  lower 
one,  but  about  nine  inches  or  a  foot  to  one  fide  of  it ;  then 
throw  a  foot  of  good  earth  on  the  thorn,  and  trample  it  well 
down,  and  level  the  top  of  the  bank  for  about  three  feet  and  a 
.half  in  order  for  the  bafe  of  the  wall  to  reft  on.  The  bafe  of  the 
wall  fhould  be  about  nine  or  ten  inches  (but  muft  not  exceed  one 
foot)  from  the  thorn.  The  wall  to  be  about  two  feet  thick  at 
the  bottom,  and  one  foot  at  the  top  ;  the  cope  to  be  a  fingle 
Itone  laid  flat,  then  covered  with  two  1‘ods  of  turf,  the  grafs  of 
the  undermoft  to  be  next  the  wall,  and  the  other  fod  muft  have 
the  grafs  fide  uppermoft  j  the  fods  fhould  be  of  fome  thicknefs 
in  order  to  retain  moifture,  fo  that  they  may  adhere  together, 
and  not  be  eafily  difplaced  by  the  wind ;  the  height  of  the  wall 
to  be  two  feet  and  a  half,  exclufive  of  the  fods,  which  together 
fhould  be  from  four  to  fix  inches,  by  which  means  the  wall 
would  be  near  to  three  feet  altogether. 

“  I  would  willingly  add  the  coft  of  thefe  fences  ;  but  as  the 
rate  of  wages,  and  the  quantity  of  work  performed  for  them, 
differ  fo  widely  in  one  place  from  another,  I  can  only  offer 
fome  data  to  enable  people  in  different  places  to  form  fomn.con- 
je6lures  about  them.” 

Fences  made  in  marfliy  grounds  require  plants  which  de¬ 
light  in  moift  foils.  Of  this  kind  are,  particularly,  the  black- 
alder,  the  willow,  and  the  poplar  :  the  birch-tree  and  the 
afh  will  likewife  grow  very  well  in  fuch  places  ;  but  the  firft 
of  thefe,  viz.  the  alder,  is  reckoned  the  beftand  moft  profitable. 

It  likes  a  foil  fo  moift  as  few  other  tree3  will  thrive  in,  and  is 
propagated  either  by  layers,  or  planting  of  truncheons  about 
three  feet  in  length.  The  heft  time  for  planting  thefe  laft  is  in 
February,  or  the  beginning  of  March,  when  they  fhould  be 
lharpened  at  their  larger  end,  and  the  ground  fhould  be  well 
•loofened  before  they  are  thrult  into  it,  left  the  bark  fhould  be 
torn  off,  which  may  occafion  their  milcarriage.  They  fhould  he 
fet  at  leaft  two  feet  deep,  to  prevent  their  being  blown  out  of 
the  ground  by  violent  winds,  after  they  have  made  ftrong  fhoots ; 
and  they  fhould  be  kept  clear  from  all  fuch  weeds  as  grow  tall, 
at  lead  till  they  have  got  good  heads  ;  after  this,  they  will  keep 
down  the  weeds,  and  require  no  farther  care. 

You.  III. 


If  alders  are  raifed  by  laying  down  the  branches,  this  fhould 
be  performed  in  October,  and  by  the  fame  time  twelvemonth 
they  will  have  roots  fufficient  to  be  tranfplanted,  which  muft 
be  done  by  digging  a  hole,  and  loofening  the  earth  in  the  place 
where  each  plant  is  to  ftand.  The  young  fets  muft  be  planted 
at  leaft  a  foot  and  a  half  deep,  and  their  top  fhould  be  cut  off  to 
within  about  nine  inches  of  the  ground ;  for  this  will  make  them 
fhoot  out  many  branches. 

The  alder  tree  may  be  trained  into  very  thick  clofe  hedges, 
to  the  height  of  twenty  feet  and  upwards.  It  will  thrive  ex¬ 
ceedingly  on  the  tides  of  brooks,  for  it  grows  beft  wnen  part  of 
its  roots  are  in  the  water,  and  may,  if  planted  there,  as  is  ufual 
for  willows,  be  cut  for  poles  every  fifth  or  fixth  \  ear.  I  is 
wood  makes  excellent  pipes  and  ftaves  ;  for  it  will  laft  a  long 
time  under  ground,  or  in  water ;  and  it  is  likewife  much  el- 
teemed  by  turners,  plough-wrights,  & c.  and  for  making  fe- 
veral  utenfils  necelfary  in  agriculture.  Its  bark  yields  a  good 
black  dye. 

All  the  forts  of  willows,  of  which  Mr.  Miller  enumerates 
fourteen,  grow  beft  in  moift  boggy  land,  and  may  be  eafily 
propagated  by  planting  cuttings  or  fets,  either  in  the  fpring  or 
autumn :  for  thefe  readily  take  root,  and  are  of  quick  growth. 

In  countries  where  there  is  great  plenty  of  rough  fiat  ftones, 
the  fences  which  bound  an  eftate,  or  farm,  are  frequently  made 
with  them*  It  is  a  pretty  common  praftice  in  Devonfhire  and 
Cornwall,  where  they  build  as  it  were  two  walls  with  thefe  ftones 
laid  one  upon  another,  firft  two,  and  then  one  between  ;  and 
as  the  walls  rife,  they  fill  the  intermediate  fpace  with  earth, 
beat  the  ftones  in  flat  to  the  fides,  which  makes  them  lie  very 
firm,  and  fo  proceed  till  the  whole  is  brought  to  the  intended 
height.  They  then  plant  upon  thefe  walls  quick  hedges,  and 
even  timber  trees,  which  thrive  exceedingly ;  and  they  efteem 
thefe  fences  the  beft  fecurity  that  can  be  to  their  ground  and 
cattle.  Flowever,  if  thefe  ftones  are  laid  rough  and  dry,  they 
cannot  but  be  dilagreeable  to  the  eye,  and  muft  certainly  require 
frequent  repairs,  becaufe  they  will  often  be  forced  out  of  their 
places,  or  beaten  down  by  cattle. 

To  prevent  this,  let  fuch  walls  be  built  in  the  bottom  of  a 
ditch,  made  wide  enough  for  the  purpofe,  and  Hoped  down  on 
each  fide.  The  deformity  will  then  be  hid  ;  and  as  the  cattle 
cannot  ftand  facing  the  wall,  fo  as  to  attempt  to  leap  over  it, 
the  ftones  of  which  it  is  compofed  will  be  the  lefs  liable  to  be 
beaten  down.  The  earth  taken  out  of  the  ditch  may  be  fpread 
on  the  adjacent  ground,  and  its  fides  may  be  planted  with  fuch 
trees,  or  under-wood,  as  beft  fuit  the  foil.  If  a  fpace  of  feveral 
feet,  proportioned  to  the  demand  which  there  may  be  made  for 
timber,  is  left  on  the  infide  of  the  fence,  it  will  be  attended 
with  every  advantage  arifing  from  a  fupply  of  that  neceffary 
commodity,  without  prejudice  to  the  arable  or  more  valuable 
pafture. 

Another  very  ftrong  and  durable  fence  may  be  formed  thus, 
in  grafty  places.  Dig  pieces  of  turf,  four  or  five  inches  thick, 
the  breadth  of  your  fpade,  and  about  a  foot  long.  Lay  thefe 
turfs  even,  by  a  line  on  one  fide,  with  the  grafs  outward,  at 
the  diftance  of  ten  or  twelve  inches  within  the  mark,  at  which 
the  ditch,  afterwards  to  be  dug  in  the  folid  ground,  is  to  begin. 
Then  lay  in  the  fame  manner,  but  with  their  grafs-fides  turned 
out  the  contrary  way,  another  row  of  turfs,  at  fuch  diftance  as 
to  make  a  breadth  of  foundation  proportioned  to  the  intended 
height  of  the  bank.  The  reafon  for  placing  thefe  turfs  thu3 
much  within  what  is  to  be  the  edge  of  the  folid  ground  dug 
away  on  each  fide,  is  to  prevent  the  bank  from  falling  in,  if  the 
ground  underneath  it  fhould  be  any  way  defective.  A  ditch, 
of  what  breadth  or  depth  you  pleafe,  may  then  be  dug ;  or  the 
ground  may  be  lowered  on  each  fide  with  a  flope  ;  in  which  laft 
cafe  there  will  be  no  lofs  of  pafture  by  the  fence,  becaufe  it  may 
be  fowed  with  hay-feeds,  and  will  bear  grafs  on  both  fides, 
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Part  of  the  earth  taken  out  of  the  ditches  or  (lopes  will  fill  the 
chalm  between  the  rows  of  the  turf,  and  the  reft  may  be  (bat¬ 
tered  over  the  adjacent  ground.  Three,  four,  or  more  layers  of 
turf  may  be  thus  placed  upon  one  another,  and  the  interval  be¬ 
tween  them  filled  up  as  before,  till  the  bank  is  brought  to  the 
defired  height  ;  only  obferving  to  give  each  fide  of  it  a  fmall 
ft  ope,  for  greater  ftrength.  The  top  of  this  bank  fhould  be 
about  two  feet  and  a  half  wide,  and  the  whole  of  it-  fhould  be 
filled  up  with  earth  to  a  level,  with  tile  turfs,  excepting  a  little 
hollow  in  the  middle  to  retain  fome  rain.  Quickfets  fhould 
then  be  planted  along  this  top,  and  they  will  foon  form  an  ad¬ 
mirable  hedge.  By  this  means,  a  bank  four  feet  high,  and  a 
Hope  only  two  feet  deep,  will  make,  betides  the  hedge,  a  fence 
fix  feet  high,  through  which  no  cattle  will  be  able  to  force  their 
way  :  for  the  roots  of  the  graft  will  bind  the  turfs  fo  together, 
that  in  one  year's  time  it  will  become  entirely  folid  ;  not  a  join¬ 
ing  wilt  appear,  nor  a  turf  can  be  got  out ;  and  it  will  be  yet 
much  ftronger,  when  the  roots  of  the  quick  (ball  have  {hot  cut 
among  it.  The  only  precautions  necefl'ary  to  be  obfervijd  here, 
are  :  fi'rft,  not  to  make  this  bank  when  the  groi  n  1  is  too  dry  ; 
becaufe,  if  a  great  deal  of  wet  fhould  fuddenly  follow,  it  will 
fwell  the  earth  fo  much,  as,  perhaps,  to  endanger  the  filling 
of  fome  of  the  outfrde,  which,  however,  is  eafily  remedied  if  it 
fhould  happen  :  and,  fecondly,  if  the  ftope  be  fiich  as  fheep  can 
climb  up,  to  fecure  the  young  quick  at  the  time  of  planting 
them,  by  a  fmall  dead  hedge,  either  on  cr  near  the  top  on  both 
tides.  It  any  of  the  quicks  fliould  die,  which  they  will  hardly 
be  more  apt  to  do  here  than  elfewhere,  unlefs  perhaps  in  ex¬ 
treme  dry  leafons,  they  may  be  renewed,  as  in  other  places,  by 
planting  new  ones,  or  by  layers  from  thofe  which  remain. 

A  fence  like  this  will  even  do  for  a  park  ;  especially  if  polls 
and  rails,  about  two  feet  high,  are  placed  a  little  (loping  over 
the  fide  of  the  bank,  on  or  near  its  top  :  for  no  deer  will  be  able 
to  jump  over  this,  nor  can  they  creep  through  it. 

This  is  one  of  the  beft  fences  to  afford  fhelter  for  cattle  ;  and  if 
the  quick  on  the  bank  is  kept  well  clipped,  it  will  form  a  kind 
of  green  wall,  pleafing  to  the  eye. 

When  the  bounding  fence  is  only  to  guard  againft  accidents 
from  without,  it  may  be  made  in  the  ha-ha  manner;  only  tak¬ 
ing  care  that  the  earth  be  fo  well  rammed  down  at  the  back  of 
the  wall,,  as  that  the  ftones  may  be  properly  fuppovted,  and  bear 
equally. 

The  ingenious  authoref  the  Eifays  on  Hufoandry  recommends 
the  horn-beam  plant,  as  one  of  the  beft  yet  known  for  making 
fences,  according  to  the  method  ufed  in  Germany,  where  fuch 
fences  are  common. 

“  When  the  German  hufbandman,  fays-  he,  erefts  a  fence  of 
this  nature,  he  throws  up  a  parapet  of  earth,  with  a  ditch  on 
each  fide,  and  plants  his  horn-beam  fets  in  luch  a  manner,  as 
that  every  two  plants  may  be  brought  to  interfefl  each  other 
in  the  form  of  St.  Andrew’s  croft.  In  that  part  where  the  two 
plants  croft  each  other,  he  gently  ferapes  off  the  bark,  and  binds 
them  with  ftraw  thwart-wife.  Here  the  two  plants  confolidate 
in  a  kind  of  indiilbltible  knot,  and  pufh  from  thence  horizontal 
flanting  lhoots,  which  form  a  fort  of  living  palifado,  or  cbe-vaux 
de  fnfe  ;;  fo  that  fuch  a  projection  may  be  called  a  rural  forti¬ 
fication.  The  hedges  being  primed  annually,  and  with  difere- 
tion,  will,  in-  a  few  years,  render  the  fence  impenetrable  in  every 
part.”  EjJ.iys  on  Hujbandry ,  Eflay  I.  page  14. 

High  fences  are  nuifances  on  arable  land  ;  for  when  heavy 
rains  fall,  the  corn  of  narrow  clofe  fields,  and  every  where  un¬ 
der  high  trees,  is  liable  to  be  lodged  ;  but  in  large  open  fields,  or 
where  the  hedges  are  low,  very  little  damage  will  be  done.  The 
fences  of  an  arable  field  ought  not  to  be  above  four  feet  high ;  as 
a  good  ditch  with  a  trimmed  quick-hedge,  Mr.  Marftial  fays,  is 
to  be  preferred  before  any  other.  He  alfo  fays,  dead  hedges  are 
a  heavy  tax  on  an  inclofed  farm;  and  live  fences,  except 


quicks,  are  barbaroufly  treated  in  this  country.  Even  quicks 
are  generally  hacked  down  to  the  ground,  and  a  dead  hedire 
railed  behind  the  flumps,  till  the  young  lhoots  get  Itrong, 
enough  for  a  fence.  There  are  few  old  hedges  without  a  fufti- 
ciency  of  live  fluff  in  them,  if  it  were  properly  treated,  to  make 
a  fence.  But  inftead  of  plafhing  and  trimming  this  into  the 
form  of  a  hedge,  it  is  all  levelled  with  the  ground  ;  and,  that  the 
young  lhoots  may  not  rife  up  in  judgment  on  the  folly,  they  are 
ingenioufty  fmothered  by  a  rough  dead  hedge  placed  imme¬ 
diately  on  the  Hubs.  Should  a  hardy  few  efcape  total  fuffoca- 
tion,  they  have  no  other  way  ot  enjoying  the  lun  and  air,  than 
by  Ihooting  out  horizontally  acrols  the  ditch,  or  into  the  field  ; 
filling  both  the  one  and  the  other  with  weeds  and  other  trum¬ 
pery.  Fie  fays  alfo,  if  the  hedge  wants  making,  and  there  be 
live  fluff  enough  for  a  fence,  he  recommends  it  to  be  plafhed  in 
the  Yorkfhire  manner;  if  the  live  fluff  be  too  thin,  fill  in  with 
dead  boughs.  Such  as  do  not  require  to  be  re-made,  are  to  be 
treated  as  follows  :  With  a  fharp  pea-hook  or  a  common  reap¬ 
ing-hook  (not  a  fickle),  begin  on  the  ditch-fide,  and  ftrike  orT 
every  thing,  whether  oak,  hazel,  black  thorn,  or  quick,  ftem 
or  foray,  dead  or  alive,  which  overhang  the  ditch;  clearing  at 
the  fame  time  the  hank  and  ditch  from  graft  and  weeds.  If 
the  bank-fide  ia  free  from  trees,  bufhes,  or  other  incumbrances, 
he  recommends  it  to  be  treated  in  the  lame  manner;  leaving 
the  hedge,  whether  crooked  or  ftraight,  about  a  foot,  or  a 
foot  and  half  thick,  clearing  away  the  grabs,  weeds,  and  briars, 
as  on  the  other  fide.  The  immediate  neatnefs  which  this  gives 
is  pleafing,  and  its  utility  obvious  :  there  will  be  no  wafts 
ground,  no  harbour  for  weed  ;  and  where  live  lh rubs  abound, 
the  frelh  lhoots  the  following  fpring  will  make  it  difficult  for 
even  a  bird  to  get  through  them.  If  the  bank-fide  is  encum¬ 
bered,  he  recommends  to  grub  and  plough  dole  to  the  hedge, 
or  plough  clofe  to  the  incumbrances,  and  trim  back  every  thing 
which  overhangs  the  laft  furrow.  This  alone  gives  a  garden- 
like  appearance,  and  will  be  worth  all  the  trouble  :  but  even 
this  is  not  without  its  ule  ,  the  nurfery  of  weeds  in  a  great  mea- 
lure  will  be  deftroyed,  and  a  convenient  path  formed  round  the 
field.  The  farmer,  who  will  thus  accommodate  the  fportlman 
in  hunting,  will  always  be  favoured  ;  for  it  is  frequently  with 
great  relublance  that  he  will  ride  over  wheat,  becaufe  he  could 
not  keep  the  outfide  furrow,  without  the  hazard  mf  being  torn 
off  his  horle  by  briars  and  thorns,  or  having  fome  violent  blows. 
from  the  boughs  of  the  trees.  Indeed  the  moft  pleafing 
rerle&ion  is,  that  all  this  utility,  conveniency,  and  fightlineis, 
may  be  obtained  at  a  trifling  expence.  Mr.  Marfhall  proceeds, 
and  gives  the  following  account :  viz..“  I  fet  a  lad  to  trim  the 
ditch-fide  of  a  rough  black-thorn  hedge,  which  had  not  been 
touched  for  twice  feven  years.  The  ditch  was  totally  blinded 
with- thorns,  briers,  graft,  and  weeds.  The  length  was  about 
60  rods.  He  began  about  eight  in  the  morning,  and  finiftied 
about  five  in  the  afternoon.  His  wages  did  not  amount  to 
more  than  i$d.  or  a  farthing  a  rod.  The  following  day  he 
trimmed  back  the  overhangings  of  the  outfide  furrow  of  a  field, 
of  wheat  of  four  acres,  in  four  or  five  hours  ;  by  which  any  per- 
fon  could  walk  or  ride  round  with  pleafure,  and  view  the  coming 
crop  without  injuring  it,  which,  without  this  trifling  labour  and 
expence,  could  not  be  done  with  eafeor  conveniency. 

Mr.  Marfhall,  in  his  Rural  Economy  of  the  Midland  Coun¬ 
ties,  fpeaking  of  fences,  fays  “  At  prefent,  however,  garden 
quick  may  be  faid  to  be  the  univerfal  hedge-wood  ;  although 
there  was,  within  the  memory  of  many  men,  no  fuch  thing  in 
ufe. 

“  The  rejeftion  of  nurfery  plants,  however,  did  not  proceed 
from  ignorance  in  the  method  of  railing  them,  but  from  prin¬ 
ciple,  founded  on  a  falfe  notion,  that  plants,  pampered  in  the 
rich  foil  of  a  garden,  were  of  courfe  improper  to  be  planted  in 
a  ditch  bank  of  common  earth.  No;  no-  the  planters  of  thofe 
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Jays  knew  better.  Gather  them  in  woods,  where  they  have 
been  expofed  to  harddiips,  and  have  learnt  to  live  upon  coarfe 
fare,  and  in  that  cafe,  when  they  come  to  be  Iranfplanted  into 
hedges,  they  njuft  thrive. 

“  A  gentleman  near  Tamworth  was  the  fir  ft  who  ventured 
to  plant  garden  quick  on  a  large  fcale  ;  and  his  l'uccefs  ruined 
the  bufinels,  as  it  had  long  been,  of  quick-gathering.  The 
quantity  now  raifed  at  Tamworth  and  its  neighbourhood, 
for  the  Birmingham  and  other  markets,  is  extraordinary.  It 
is  madly  trantplanted.  Its  price,  even  at  Tamworth,  l'even 
fhillings  a  thouland  :  at  Birmingham,  eight  to  ten  (hillings  : 
vet  at  thole  prices  one  gardener  tells,  even  when  no  public  in- 
clofures  are.  going  forward,  three  or  four  hundred  thoufand  an¬ 
nually. 

“  The  moft  judicious  planter  I  met  with  in  the  diHrifls,  and 
from  whom,  with  the  gardener  here  alluded  to,  I  had  thefe  par¬ 
ticulars,  choofes  his  plants  at  four  years  old,  tranfplanted  at  two; 
and  cares  not  how  rich  a  foil  they  are  raifed  in. 

“  The  time  of  planting,  here,  is  not  unfrequently  autumn. 
1  had  an  opportunity  of  making  a  comparative  obfervation,  on 
a  neighbour's  practice,  between  plants  let  in  autumn  and 
Others  planted,  in  continuation  of  the  lame  hedge,  in  ipring. 
The  autumnal  planting,'  in  this  cafe,  had  a  decided  preference. 
But  the  fituation  was  fbnxwhat  dr}',  and  the  Ipring  and  fummer 
proved  fo  likewife  : — under  thefe  circumitances.  autumnal  plant¬ 
ing  will  generally  fucceed  belt. 

“  The  method  of  planting  has  been  faid  to  be  that  of  put¬ 
ting  the  plants  into  a  broad  flat  mound  ;  generally  planting 
two  rows,  ten  or  twelve  inches  apart,  and  a  fimilar  diftance 
from  the  blink  of  the  trench,  by  the  fide  of  which  they  are 
•planted. 

“  The  reafon  given  for  this  mode  of  planting  is,  that  a  deep 
Bitch  makes  a  high  heavy  bank,  and  this  overloads  the  roots. 

“  There  is,  no  doubt,  fume  truth  in  this  reafoning.  Plants 
never  thrive  fo  well  as  on  level  ground,  provided  they  are  not 
incommoded  by  (landing  water  :  but  it  is  a  fact,  evident  in  va¬ 
rious  parts  of  the  kingdom,  and  particularly  in  my  own  practice 
in  uiree  different.and  didant  parts  of  it,  that  hedges  may  be  raifed 
with  fuccefs  in  the  front  of  a  high  bank  ;  and  that  its  dilad- 
vantages  are  by  no  means  equal  to  the  advantage  gained  by  a 
deep  ditch  and  high  bank,  as  a  defence  to  the  rifing  hedge. 

“  Two  rows  of  polls  and  rails  are  here  the  common  guard  : 
incurring  an  expence  equal  to  twice  that  of  a  deep  ditch  and 
banklct  on  one  fide,  and  a  high  bank  and  hedge  on  the  other. 
If  the  hedge  be  planted  behind  a  fhelf  of  fuflicient  width,  and 
part  of  the  mould  of  the  ditch  be  applied  in  forming  a  banklet 
on  its  outer  brink,  the  load  incurred  by  the  remainder  is  little, 
if  any,  impediment  to  the  progrefs  of  the  young  hedge. 

“  The  method  of  planting  a  hedge  in  this  manner  is  men¬ 
tioned  above. 

“  The  nurfing  of  young  hedges,  a  bufmefs  which  in  moll  parts 
of  the  kingdom  is  in  a  manner  totally  negledled,  is  in  many 
cafes  well  attended  to  here.  They  are  pretty  generally  weeded, 
and,  in  fome  inflances,  hped  :  in  others,  however,  they  are 
here,  as  in  other  places,  feen  llruggling  among  weeds  ;  prin¬ 
cipally  of  the  following  Ipecies. 

“  I  enumerate  them  here,  as  I  paid  more  attention  to  hedge- 
weeds  in  this  than  in  any  other  dillritt :  and  though  they  vary 
in  fume  degree  in  different  places,  they  are,  upon  the  whole, 
verv  much  the  fame  in  all. 

“  In  the  treatment  of  grown  hedges,  plafhing  may  be  called 
the  univerlal  practice  of  this  diftri£l.  Neverthelefs,  I  have  ob- 
ferved  a  few  inflances  of  cutting  hedges,  that  do  not  come  within 
the  delcription  of  plalhing. 

“In  this  practice,  one  row  of  Items,  if  double  quicked,  is 
cut  to  the  Hub,  the  other,  hedge  height  ;  not  level  off,  or  all 
of  the  fame  height,  but  in  fuch  a»man:rer  as  to  lean  back,  away 


from  the  flubs  of  the  fallen  row ;  catting  thole  which  (land  fore¬ 
moll  the  lowelt,  and  fuch  as  lean  or  branch  awa)fcfrom  them, 
the  highell ;  leaving  the  back  fpray  on,  to  form  a  blind,  and 
allill  to  make  a  fence. 

“  Under  this  management,  two  rows  of  quick  are  evidently 
preferable  to  a  lingle  row  ;  for  although  I  have  feen  tingle  quick 
treated  fomewhat  in  this  manner,  efpecially  in  Derbyfhire,  the 
effe6l  is  very  different.  In  this  cafe  the  (tool's  and  the  Hems  are 
fed  from  the  fame  roots  ;  the  fame  fet'of  fibres  ;  and  the  Hems 
with  the  fpray  left  upon  them  rob  the  lower  (hoots,  from  which 
the  new  fence  is  to  rife,  of  a  great  part  of  their  fap  ;  while  in 
the  other,  the  llools  not  only  Hand  diltincl  from  the  Items,  but 
have  a  didinCi  let  of  roots  to  fupport  them,  entirely  independent 
of  the  Items  left  Handing  as  a  temporary  fence. 

“  The  methods  of  plalhing  are  various  :  the  old  and  Hill  molt 
prevailing  method  is  to  leave  part  of  the  Hems  Handing,  as  live 
Hakes  ;  between  which  the  plalhers  are  interwoven,  in  the  ufual 
manner. 

“  Judicious  managers,  however,  o’ojeft,  and  with  good' reafon, 
to  live  Hakes  ;  which,  throwing  out  lpreading  heads  in  the 
pollard  manner,  overhang  and  deflroy  the  pladiers,  and  pre¬ 
vent  the  flioots  of  the  llools  from  rifing;  conlequently  tending 
to  convert  the  hedge  into  a  row  of  thorn  pollard,  in  which  Hate 
old  hedges  that  have  been  thus  treated  are  too  evidently  feen. 
On  the  contrary,  when  the  entire  hedge  is  cut  down,  or  crippled 
as  plalhers  to  the  Hub,  the  plalhers  have  no  impediment,  and 
the  young  fiioots  are  the  let's  incommoded,  in  as  much  as  the 
plalhers  lhoot  lels  luxuriantly  than  the  Hakes,  Still,  however, 
the  Ihoots  from  the  floois,  the  only  offspring  of  the  old  hedge 
from  which  a  new  or.e  can  be  expected,  are  greatly  injured. by  the 
plalhers  overfpreading  them. 

“  Hence  an  improvement  has  been  firuck  out,  in  this  dif- 
trift,  which  probably  raifes  the  art  of  plalhing  to  its  highell 
degree  of  perfection.  This  is  effected  by  driving  the  dead  Hakes 
not  in  a  line  with  the  Hubs,  but  lome  foot  or  more  behind  them ; 
and  by  winding  the  plalhers  among  them,  and  eddering  them,, 
according  to  the  cul'tom  of  this  country,  with  brambles,  leave 
the  Ihoots  from  the  Hubs  the  fame  air  and  head-room,  or^ nearly 
the  fame,  as  if  the  whole  were  cut  down,  and  a  dead  hedge  railed 
behind  them. 

“  The  advantage  of  this  method  of  plalhing,  compared  with 
the  practice  of  felling  the  whole  to  the  Hub,  is,  that  a  live  hedge, 
which  improves  by  age,  is  raifed,  indead  of  a  dead  one,  which 
grows  worfe  every  year.  The  difadvantage,  that  of  part  of  the 
fap  (of  lingle  hedges)  being  drawn  away  from  the  young  Ihoots ; 
which,  in  this  cafe,  are  left  lefs  free  and  open  than  when  the 
whole  of  the  Items  are  cleared  away  at  the  Hub. 

“  However,  where  there  are  a  futficiency  of  young  pliable 
Hems  for  pladiers,  and  the  ditch  does  not  require  much  repair, 
the  plallung  here  delcribed  may  have,  upon  the  whole,  the 
preference  ;  efpecially  if  the  plalhers,  when  the  young  hedge 
has  got  up,  be  removed  from  their  interference  with  upright 
Ihoots. 

“  But,  where  the  hedge  has  been  neglefiled,.  the  Hems  arc 
grown  few  and  large,  particularly  where  vacancies  require  tube 
filled  up  by  layers  or  otherwife,  and  the  ditch  requires  to  be  new 
made,  felling  to  the  Hub  is  indifputably  preferable. 

“  It  is  oblervable,  however,  that  in  the  ditlriCl  under  furvey 
the  ditch  is  rarely  re-made,  and  but  feldom  fcoured:  even  where 
the  foil  is  retentive ;  and  a  ditch,  of  courfe,  neceflary  to  good 
management. 

“  Tire  reafoning,  in  this  cafe,  is  the  fame  as  in  that  of  planting 
by  a  narrow  ditch  :  namely,  the  fear  of  overloading  the  roots. 
In  that  cafe  there  may  be  fome  fliadow  of  truth  ;  but  in  this,  in 
which  the  roots  are  feeding  fevcral  feet  from  the  bank,  there  is 
probably  not  the  lead  foundation.  The  practice,  no  doubt* 
originates  in  indolence  or  fall’c  economy. 
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,c  This  cenfure,  however,  is  not  intended  to  be  paffed  indif- 
criminately.  There  are  many  Individuals  who  are  aware  of  the 
utility  of  open  ditches,  in  freeing  their  lands  from  furface  water.” 

Fence -Month,  the  month  wherein  deer  begin  to  fawn,  during 
which  it  is  unlawful  to  hunt  in  the  foreft.  It  commences 
days  before  mid-fummer,  and  ends  15  days  after  it.  This 
month,  by  ancient  forefters,  is  called  deferice-tnunth . 

FENCING,  the  art  of  making  a  proper  ufe  of  the  fword, 
as  well  for  attacking  an  enemy  as  for  defending  one’s  felf. 
This  art  is  acquired  by  pradtifing  with  foils,  called  in  Latin 
mdes  ;  whence  fencing  is  alfo  denominated  gladiatura  rudiaria. 
It  is  one  of  the  exercifes  learnt  in  the  academies ;  and  is  an  ac- 
complifhment  both  agreeable  and  ufeful :  agreeable,  as  it  affords 
gentlemen  a  noble  and  diftinguiffied  amufement :  ufeful,  as  it 
forms  the  body  ;  and  furnifhes  the  faculty  of  defence,  whether 
it  be  of  their  honour  or  their  life,  when  the  one  or  the  other  is 
attacked  by  thofe  turbulent  and  dangerous  perfons  whofe  cor¬ 
rection  is  of  fervice  to  fociety  in  general. 

Pyrard  allures  us,  that  the  art  of  fencing  is  fo  highly  efteemed 
in  the  Eaft-Indies,  that  none  but  princes  and  noblemen  are  al¬ 
lowed  to  teach  it.  They  wear  a  badge  or  cognizance  on  their 
right  arms,  called  in  their  language  efaru ;  which  is  put  on 
with  great  ceremony,  like  the  badges  of  our  orders  of  knight¬ 
hood,  by  the  kings  themfelves. 

Fencing  is  divided  into  two  parts,  fimple  and  compound. 
Simple  fencing  is  that  performed  direitly  and  nimbly,  on  the 
fame  line ;  and  is  either  offenfive  or  defenfive.  The  principal 
object  of  the  firft  is  whatever  may  be  attempted,  in  pufhing  or 
making  paffes,  from  this  or  that  point,  to  the  rnoft  uncovered 
part  of  the  enemy.  The  fecond  confifts  in  parrying  and  repel¬ 
ling  the  thrufts  aimed  by  the  enemy.  Compound  fencing  in¬ 
cludes  all  the  poffible  arts  and  inventions  to  deceive  the  enemy, 
and  make  him  leave  that  part  we  have  a  defign  on  bare  and  un¬ 
guarded,  upon  finding  we  cannot  come  at  it  by  force,  nor  by 
the  agility  of  the  Ample  play.  The  principal  means  hereof 
are,  on  the  offenfive  fide,  feints,  appeals,  clafhings,  and  entan- 
gLings  of  fwords,  half-thrufts,  &:c. ;  and,  on  the  defenfive,  to 
pufh  in  parrying.  Of  all  which  a  detail  would  be  here  ufelefs, 
as  they  are  only  to  be  underffood  and  acquired  from  perlonal 
inftruftions  conjoined  with  praftice. 

FENELON  (Francis  de  Salignac  dela  Motte),  was  of  an  an¬ 
cient  and  illuftrious  family,  and  born  at  the  caftle  of  Fenelon  in 
Perigord  in  1651.  In  16 89  he  was  appointed  tutor  to  the  dukes  of 
Burgundy  and  Anjou;  and  in  1695  was  oonfecrated  archbifhop 
of  Cambray.  After  this  preferment,  a  ftorm-rofe  againff  him, 
that  obliged  him  to  leave  the  court  for  ever,  occafioned  by  his 
performance  intitled,  An  Explication  of  the  Maxims  of  the  Saints 
concerning  the  Interior  Life ;  in  which  he  was  fuppoted  to  favour 
the  extravagant  notions  of  Madam  Guyon,  and  the  principles  of 
Qaietifni.  A  controverfy  on  this  occafion  was  for  fome  time 
carried  on  between  him  and  M.  Bolfuet,  bifhop  of  Meaux  : 
which  terminated  in  an  appeal  to  the  pope;  when  his  holinefs 
condemned  the  archbifhop’s  book,  by  a  brief  dated  March  12th, 
1699.  Some  friends  indeed  pretend,  that  there  was  more  of 
court-policy  than  religious  zeal  in  this  affair :  but  be  this  as  it 
may,  the  archbifhop  fubmitted  patiently  to  this  determination ; 
and,  retiring  to  his  diocefe  of  Cambray,  acquitted  himfelf  punc¬ 
tually  in  all  the  duties  of  his  ffation,  and  led  a  moft  exemplary 
life.  The  work  that  gained  him  the  greateft  reputation,  and 
which  will  render  his  memory  immortal,  is  his  Adventures  of 
TeLrnachus ;  the  ftyle  of  which  is  natural,  the  fiftions  well  con¬ 
trived,  the  moral  fublime,  and  the  political  maxims  tending  all 
to  the  happinefs  of  mankind.  Hence  it  is  thought,  as  the 
printing  of  this  work  was  flopped  at  Paris,  that  the  prelate’s 
herefy  was  in  politics  inftead  of  religion ;  and  though  his  dif- 
grace  was  prior  to  this  work,  he  had,  while  he  was  tutor  to  the 
young  princes,  taught  them  the  fame  principles  afierted  and  ex¬ 


emplified  in  Telemachus.  Fenelon  died  in  171^;  and  a  col¬ 
lection  of  all  his  religious  works  was  afterwards  printed  at  Rot¬ 
terdam,  under  the  care  of  the  marquis  de  Fenelon,  his  grand 
nephew,  when  ambaffador  to  the  States-General. 

FENNEL,  in  botany.  See  Anethum. 

FENTON  (Sir  Geoffrey),  privy-counfellor  and  fecretary  in 
Ireland  during  the  reigns  of  queen  Elizabeth  and  king  James  I. 
is  well  known  for  his  tranflation  of  Guicciardin  s  Hi/lory  of  the 
JVars  of  Italy,  dedicated  to  queen  Elizabeth  in  1579.  He  died 
at  Dublin  in  1608;  after  having  married  his  daughter  to  Mr. 
Boyle,  afterward  the  great  Earl  of  Corke. 

Fenton  (Elijah),  defcended  from  an  ancient  family,  was 
born  at  Shelton  near  Newcaftle,  but  in  what  year  is  uncertain. 
He  was  the  youngeft  of  12  children,  and  was  intended  for  the 
miniftry ;  but  embracing  principles  contrary  to  the  government, 
while  at  Cambridge,  he  became  difqualified  for  entering  into 
holy  orders.  After  he  quitted  the  univerfity,  he  was  fecretary 
to  the  earl  of  Orrery ;  but  feems  to  have  fpent  the  moft  of  his 
life  amongft  his  friends  and  relations,  and  ufed  to  pay  an  annual 
vifit  to  his  elder  brother,  who  enjoyed  an  efhte  of  ioool.  a-year. 
He  was  a  man  of  great  tendernefs  and  humanity,  enjoyed  the 
faireft  reputation,  and  was  much  efteemed  by  Mr.  Pope;  who, 
when  he  died  in  17,30,  paid  him  the  tribute  of  a  very  elegant 
epitaph.  He  publillied  a  volume  of  poems  in  the  year  1717  ; 
and  in  172,3  was  afted  his  tragedy 'of  Mariamne,  built  upon  the 
ftory  collected  from  Jofephus  in  the  third  volume  of  the  Spec¬ 
tator. 

FENUGREEK.  See  Trigonella. 

FEOD,  or  Feud,  is  defined  to  be  a  right  which  a  vaftal  hath 
in  lands  or  fome  immoveable  thing  of  his  lord’s,  to  ufe  the  fame, 
and  take  the  profits  thereof  hereditarily,  rendering  unto  the 
lord  fuch  feodal  duties  and  fervices  as  belong  to  military  tenure, 
&c.  and  the  property  of  the  foil  always  remaining  to  the  lord. 

FEODAL,  of  or  belonging  to  a  Feud  or  Fee. 

Feodal  Syftem ,  the  conftitution  of  Fiefs  or  Feuds.  It  is 
about  12  centuries  ago,  iince  this  fyftem  was  fo  univerlally  re¬ 
ceived  in  Europe,  that  Sir  Henry  Spelman  calls  it  the  law  of 
nations  in  our  wejlern  world.  Hence  it  deferves  our  attention 
in  a  particular  manner;  a  knowledge  of  the  different  feuds  be¬ 
ing  indifpenfably  requifite  for  a  proper  underftanding  either  of 
the  civil  government  of  our  own  country,  or  the  laws  by  which 
its  landed  property  is  regulated. 

The  military  policy  of  the  Celtic  or  northern  nations,  known 
by  the  names  of  Goths,  Vandals,  Franks,  Huns,  and  Lombards, 
furnifhed  the  original  conftitution  or  fyftem  of  feuds.  Thefe 
people  pouring  out  into  vaft  multitudes  from  the  fame  officina 
gentium  or  “  ltore-houfe  of  nations,”  over-ran  all  the  European 
countries  on  the  declenfion  of  the  Roman  empire.  They  brought 
the  feudal  fyftem  along  with  them  from  the  countries  out  of 
which  they  emigrated;  and,  fuppofing  it  to  be  the  moft  proper 
method  of  fecuiing  their  new  conquefts,  they  introduced  it  into 
their  more  foutherly  colonies. 

According  to  this  fyftem,  the  victorious  general  allotted  con- 
fiderable  trails  of  land  to  his  principal  officers;  while  they,  in 
like  manner,  divided  their  poftefiions  among  the  inferior  officers, 
and  even  thofe  common  foldiers  who  were  thought  to  be  the 
moft  deferving.  Allotments  of  this  kind  were  named  fcoda, 
fiefs,  fees,  ox  feuds,  from  a  combination  of  words,  in  the  lan¬ 
guage  of  thefe  barbarians,  fignifying  a  reward  or  ftipend  be¬ 
llowed  on  certain  conditions.  The  condition  upon  which  thefe 
rewards  were  given  was,  that  the  poffeftors  fhould  faithfully 
ferve  the  perfon  from  whom  they  were  received,  both  at  home 
and  abroad,  in  the  military  way.  To  this  they  engaged  them¬ 
felves  by  a  juramentum  fidelitatis,  or  oath  of  fealty;  in  the  event 
of  a  breach  of  which,  either  by  not  performing  the  fervice 
agreed  upon,  by  deferting  their  lord  in  time  of  battle,  &c.  the 
lands  were  to  return  to  their  ©riginal  poffeffor. 
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Thus  the  poffeffors  of  feodal  allotments  became  interefted  in 
the  defence  of  them  ;  and  not  only  the  receivers,  but  thofe  who 
gave  them,  were  equally  and  mutually  bound  to  defend  their 
pofteftions,  none  of  them  being  able  to  pretend  any  right  but 
that  of  conqueft.  For  this  purpofe,  government  and  fubordi- 
nation  were  abfolutely  neceffary  ;  it  being  impoflible  to  conduit 
any  fyftem  of  defence  where  every  thing  was  tumultuous  and 
irregular.  Every  perfon,  therefore,  who  was  a  feudatory,  i.  c. 
who  had  received  lands,  was  bound  to  do  every  thing  in  his 
power  to  defend  the  lord  of  his  fee  ;  while,  on  the  other  hand, 
the  latter  was  no  lefs  fubordinate  to  his  immediate  fuperior; 
and  fo  on  to  the  prince  himfelf.  In  like  manner  a  reciprocal 
bond  of  defence  exifted  down  from  the  prince  to  the  lowed 
feodilis. 

Such  were  the  foundations  on  which  the  feodal  fyftem  was 
properly  eftablifticd  ;  and  the  natural  confequence  was,  a  mili¬ 
tary  {nbjeition  throughout  the  whole  community.  The  prince 
could  always  colleit  an  army  of  feudatories  ready  to  defend  not 
only  the  kingdom  in  general,  but  the  particular  poffeftions  of 
each  perfon ;  and  the  propriety  of  this  conftitution  was  foon 
apparent  in  the  ftrength  which  thefe  newly-eredted  kingdoms 
acquired,  and  the  valour  with  which  their  conquelliwere  de¬ 
fended. 

Betides  thefe  feodal  grants,  however,  which  were  held  only  on 
the  terms  of  military  fervice  above  mentioned,  there  were  others 
called  allodial,  which  were  given  upon  more  enlarged  principles. 
To  thefe  every  free  man  had  a  title;  and  could  not  only  claim 
his  territory  as  well  as  the  relt,  but  difpole  of  it  at  his  pleafure ; 
and  this  freedom  was  denominated  allodiality.  Thefe  allodials, 
however,  were  not  exempted  from  military  fervice.  A  part  of 
their  freedom  confifted  in  liberty  to  go  to  the  wars ;  for  this,  in 
the  barbarous  times  we  fpeak  of,  was  the  only  way  to  acquire 
any  degree  of  renown.  Only  the  flaves  were  deftined  to  follow 
the  arts  of  peace ;  while  every  free  perfon  was  not  only  at  li¬ 
berty  to  defend  his  country,  but  under  an  obligation  to  do  it  in 
cale  of  any  urgent  neceftity. 

Thus  there  was  a  feodal  and  a  national  militia.  The  free 
people  only  were  allowed  to  poffels  property ;  the  feudal  vaffals 
conftituted  the  army,  properly  fo  called;  while  the  national 
militia  was  compofed  of  the  allodial  proprietors.  This  allodia- 
lity,  however,  was  not  confined  to  landed  property,  but  included 
likewife  moveable  eftates  or  money;  fo  that  proprietors  of  the 
latter  kind  were  obliged  alfo  in  times  of  danger  to  bear  arms 
and  appear  in  the  field.  Between  the  feodal  and  allodial  pro¬ 
prietors,  however,  there  was  this  farther  difference,  that  the 
latter  had  no  concern  with  ariy  private  quarrels  which  might 
take  place  among  the  lords  themfelves;  fo  that  they  were  never 
obliged  to  appear  in  the  field  unlels  when  called  forth  by  the 
fovereign  againft  the  enemies  of  the  nation  at  large.  This  cir- 
cumltance  we  might  fuppofe  to  be  an  advantage,  but  it  ulti¬ 
mately  operated  otherwife ;  becoming  the  means  of  changing 
the  allodial  right  into  a  feodal  tenure.  For  fome  time  the  hold¬ 
ers  of  fiefs  had  an  eminent  advantage  over  the  allodial  proprie¬ 
tors.  This  was  owing  to  the  imperfection  of  government  in 
thofe  days ;  fo  that  the  nobles  had  it  in  their  power  to  revenge 
their  own  quarrels,  while  the  weak  were  equally  expofed  to  the 
infults  of  both  parties.  The  lord  and  his  vaffals  therefore  were 
always  formidable  ;  but  the  allodial  proprietors  had  fcarce  any 
means  of  defending  themfelves.  The  reafon  of  this  was,  in  the 
firft  place,  that  the  law  did  not  allow  them  to  commit  any  hol- 
tilities  ;  and  in  the  next,  they  were  too  diftant  and  unconnected 
to  form  any  proper  league  for  mutual  defence ;  and  hence  pro¬ 
ceeded  the  neceftity  already  hinted  at,  of  converting  allodial 
property  into  feudal  tenure.  This  was  indeed  owing  in  a  great 
meafure  to  the  ablurdity  and  violence  of  the  times,  by  which 
gifts  of  property,  burthened  with  fervice,  and  which  might  re¬ 
turn  to  the  perfon  who  granted  them,  were  rendered  fuperior  in 
Voi.  III. 
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value  to  the  abfolute  and  unconditional  poffeftion  of  a  fubjeCl. 
Other  confiderations,  however,  betides  that  juft:  mentioned,  con¬ 
tributed  to  produce  the  fame  effebt.  As  in  thofe  dark  ages 
no  right  exifted  but  what  had  its  origin  in  conqueft,  it  thence 
followed,  that  the  greateft  conqueror  or  warrior  was  the  moft 
honourable  perfon.  The  king,  in  whom  the  whole  exploits  of 
the  community  centred,  as  being  their  head,  was  the  moft  ho¬ 
nourable  perfon ;  all  others  derived  from  him  that  portion  of 
honour  which  they  enjoyed,  and  which  was  moft  nicely  adjufted 
in  proportion  as  they  approached  him.  Allodial  proprietors 
therefore  having  no  pretenfions  of  this  kind,  were  treated  with 
contempt  as  a  kind  of  poltroons.  From  this  difiagreeable  fitua- 
tion  they  wilhed  to  free  themfelves,  by  converting  their  allodial 
property  into  feudal  tenures;  while  the  princes,  fuppofing  it 
their  intereft  to  extend  thofe  tenures  as  much  as  poflible,  dif- 
couraged  the  allodial  pofteftions.  As  the  feodilis  fupported  the 
importance  of  the  nation  and  dignity  of  the  monarch,  it  was 
not  thought  proper  to  allow  the  allodial  proprietors  any  greater 
compenfations  than  what  were  given  to  vaffals  in  fimilar  cab ; 
Thus  they  were  expofed  to  continual  mortifications  in  the  courr^ 
ofjuftice;  they  were  neglebted  by  the  king;  denied  fufficient 
protection  from  the  laws;  expofed  not  only  to  continual  infults, 
but  to  have  their  property  on  all  occasions  deftroyed  by  tjj£ 
great :  fo  that  they  were  without  refource  except  from  the  feo¬ 
dal  tenures,  and  were  obliged  even  to  folicit  the  privileges  \vi,:  h 
were  bellowed  in  other  cafes  on  vaffals.  In  thele  unhappy  cir- 
cumltances,  they  were  glad  to  yield  up  their  lands  to  any  fupe¬ 
rior  whom  they  thought  moft  agreeable,  and  to  receive  them 
back  from  him  as  a  feudal  gift.  Thus  the  landed  property  was 
every  where  changed  into  feudal  tenures,  and  fiefs  became  uni* 
verfal. 

For  fome  time,  the  feodal  fyftem  was  not  only  ufeful  in  itfelf, 
but  honourable  in  its  principles ;  but  this  continued  no  longer, 
than  while  the  importers  of  it  into  Europe  adhered  to  their  ori¬ 
ginal  fimple  and  noble  maxims.  During  that  period,  the  lord 
exercifed  his  bounty  to  the  vaffal,  which  the  latter  repaid  by 
a£ts  of  gratitude  :  lb  that  the  intercourfe  betwixt  them  was  of 
the  moft  tender  and  affeiftionate  kind ;  and  this  gave  rife  to 
what  are  called  the  feodal  incidents. 

The  expeftants  of  fiefs  were  educated  in  the  hall  of  the  fupe¬ 
rior,  while  the  tenures  were  precarious  or  only  for  life :  and 
even  when  they  became  hereditary,  the  lord  took  care  of  the 
fon  and  eftate  of  his  deceafed  vaffal ;  not  only  protecting  his  per¬ 
fon,  but  taking  charge  of  his  education,  and ‘directing  the  ma¬ 
nagement  of  his  affairs.  He  took  plealure  in  oblerving  his 
approach  to  maturity ;  and  when  he  came  of  age,  never  failed 
to  deliver  to  him  the  lands,  with  the  care  of  which  he  had  been 
entrufted,  and  which  he  had  been  careful  to  improve.  This  was 
called  the  incident  of  vaardjhip. 

The  incident  of  relief  was  founded  upon  the  gratitude  of 
the  vaffal ;  who,  upon  entering  on  his  iief,  brought  a  prefent 
to  his  lord,  as  an  acknowledgment  of  his  care  of  him  during 
the  early  part  of  his  life,  and  in  order  to  conciliate  his  future 
regard. 

The  incident  of  marriage  proceeded  alfo  upon  the  principle  of 
gratitude  on  the  part  of  the  vaffal.  The  latter,  confcious  of 
the  favours  he  had  received,  did  not  choofe  to  ally  himfelf  with 
a  family  inimical  to  his  chief:  while  the  fuperior  himfelf,  am¬ 
bitious  to  aggrandife  and  augment  the  importance  of  his  family, 
fought  how  to  find  the  moll  advantageous  match  for  his  vaffal. 

Sometimes  the  fuperior  himfelf  was  reduced  in  his  circum- 
ftances  by  war  or  other  accidents :  but  from  whatever  caufe  his 
diftrels  proceeded,  even  though  it  had  arifen  from  his  own  ex¬ 
travagance  or  prodigality,  or  when  only  dellitute  of  means  to 
fupport  his  ambition  or  grandeur,  his  vaffals  were  bound  to  lun- 
port  and  relieve  him  according  to  their  circumltances;  and  tliis 
was  called  the  incident  of  aid. 
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The  incident  of  efcleat  took  place  on  the  part  of  the  vaffal, 
when,  through  cowardice,  treachery,  or  any  remarkable  milbe- 
haviour,  he  rendered  himfelf  unworthy  of  his  fief.  In  that  cafe, 
the  taking  it  from  him,  and  giving  it  to  one  more  worthy,  was 
called  an  ef cheat. 

While  the  lords  and  valfals  thus  vied  with  one  another  in 
mutual  afts  of  friendlhip  and  benevolence,  nniverfal  happinefs, 
liberty,  and  activity,  were  diffuled  through  the  fociety.  The 
valfals  behaved  courteoufly  towards  the  retainers,  who  were  im¬ 
mediately  below  them  ;  while  they  again  were  courted  by  the 
lords,  as  conftituting  their  importance  and  ltrength  ;  the  lords, 
laftly,  giving  a  like  importance  and  dignity  to  the  fovereign  him¬ 
felf.  Thus  a  regular,  powerful,  and  compaft  fyftem  of  govern¬ 
ment  took  place  ;  an  unanimity  and  attention  pervaded  the  va¬ 
rious  departments  of  ftate  ;  fo  that  while  the  fubjefts  were  free, 
tHe  nation  at  large  was  formidable. 

During  this  happy  Hate  of  affairs,  the  members  of  the  na¬ 
tional  allembly  in  every  country  of  Europe  appeared  there  in 
arms,  whether  they  came  perfonally  or  by  their  reprefentatives. 
Such  particularly  was  the  cafe  under  the  Anglo-Saxon  govern¬ 
ment  ;  and  the  happinefs  they  at  that  time  enjoyed  made  the 
oppretfion  and  tyranny  of  the  Normans  appear  the  more  into¬ 
lerable.  In  procefs  of  time,  hiwever,  the  ftate  of  fociety  began 
to  futfer  a  remarkable  alteration.  The  high  and  difinteretted 
notions,  from  which  the  happinefs  above  mentioned  took  its 
origin,  declined ;  the  romantic  ideas  of  chivalry  ceafed  5  and 
much  more  interefted  notions  of  property  came  in  their  ltead. 
The  leparation  of  the  interelts  of  the  lords  from  their  valfals 
was  the  firft  ftep  towards  the  deftruftion  of  the  feodal  fyftem. 
Thus  the  incidents,  which,  as  has  juft  now  been  mentioned, 
promoted  their  happinefs,  did  the  very  reverfe.  Property,  being 
now  looked  upon  as  a  diftinftion  fuperior  to  perfonal  merit, 
naturally  introduced  the  rnoft  mercenary  views.  In  confcquence 
of  thele  the  infant  ward,  the  care  of  whom  was  wont  to  be 
confidered  as  a  facred  and  honorary  truft,  was  now  only  looked 
upon  as  a  mean  of  procuring  emolument  to  the  fuperior.  The 
latter  now  regaided  the  profits  of  his  valfals  as  fo  many  dimi¬ 
nutions  of  his  own  wealth.  Inltead  of  taking  care  to  improve 
the  eftate  of  bis  ward  as  formerly,  he  impoverilhed  it;  not  only 
neglefting  the  education  of  the  heir,  but  offering  infults  to 
himfelf ;  infomuch  that  the  relations  of  the  unfortunate  valfal 
were  frequently  obliged  to  ranforn  from  the  avaricious  fuperior 
both  his  perfon  and  effects.  By  merchandife  of  this  kind  the 
coffers  of  princes  were  filled,  and  warcUhips  let  out  to  ftrangers, 
who  might  exercil'e  their  rapacity  with  greater  freedom.  When 
the  vaffal  at  laft  attained  the  years  of  maturity,  he  came  to  the 
])olfcffion  of  his  lands  without  any  of  that  joy  and  feftivity 
1  which  ufually  took  place  on  the  occafion.  He  received  an  in¬ 
heritance  wafted  and  deftroyed,  while  new  grievances  daily  pre- 
lented  themfelves  to  augment  the  horrors  of  his  fituation.  All 
the  incidents,  which  in  former  times  were  fo  many  expreffions  of 
gratitude  on  the  part  of  the  vaffal,  were  now  changed  into  taxes 
which  might  be  exacted  at  the  pleafure  of  the  lord.  Before  the 
vaffal  was  invefted  in  his  land,  the  fuperior  exacted  from  him  a 
certain  Turn  or  other  gift,  to  be  meafured  only  by  his  own  rapa¬ 
city;  and,  in  cafe  of  delay  or  inability  to  pay  this  demand,  the 
fuperior  continued  in  poffelfion  of  the  eftate.  Such  fcandalous 
oppreffion  could  not  but  produce  the  greateft  difeontent  and 
clamour.  Applications  were  made  to  the  law  without  fuccefs ; 
nor  were  even  the  laws  regarded  which  were  fabricated  on  pur- 
pofe  for  their  relief.  The  incident  of  marriage  now  proved  a 
fource  of  the  mod  dreadful  oppreffion.  The  lord  affirmed  a 
right  of  marrying  his  vaffal  to  whom  he  pleafed;  and  he  not 
only  exerted  this  right  himfelf,  but  would  fell  it  to  a  ftranger, 
or  allow  the  vaffal  to  buy  it  himfelf';  while  the  penalty  annexed 
to  a  marriage  without  the  confent  of  the  fuperior  involved  no 
lefs  puniffiment  than  the  lofs  of  the  eftate  itfelft,  or  fome  grie¬ 


vous  infliction  as  for  a  crime  of  the  firft  magnitude.  The  cafe 
was  ftill  worle  with  a  female  ward  ;  whofe  beauty  and  aecom- 
plifhments  became  a  fource  of  gain  to  the  fuperior,  or  were  fa- 
crifieed  to  pleafe  his  whim  or  caprice  :  fo  that  her  relations 
were  frequently  obliged  to  buy  from  him  the  privilege  of  marry¬ 
ing  her  to  the  perfon  fhe  or  they  thought  molt  proper.  In  like 
manner  u*e  aid,  which  was  formerly  a  voluntary  gift  from  the 
vaffal  in  cafes  of  diitrefs  happening  to  bis  lord,  now  became  an 
unavoidable  tax.  An  aid  formerly  was  demanded,  when  the 
eldeft  daughter  of  the  fuperior  was  married,  when  his  eldeft  Ion 
was  knighted,  or  when  the  fuperior  himfelf  was  taken  priibner 
in  battle.  Thefe  were  the  only  legal  caufes  of  making  a  de¬ 
mand  of  this  kind  :  but,  in  the  lubl'equent  times  of  degeneracy, 
the  molt  frivolous  pretences  were  every  day  made  ufe  of  by  the 
prince  to  opprefs  the  lords,  and  by  the  lords  to  opprefs  their 
vaflals;  demanding  fubfidies  at  pleafure,  which  their  inferiors 
were  always  obliged  to  comply  with.  Laftly,  the  efcleat,  which 
in  former  times  took  place  only  in  cafes  of  cowardice,  treachery, 
or  fome  other  heinous  crime,  was  now  infiifted  on  the  moft 
trifling  oceafions.  If  the  vaffal  happened  to  be  too  long  in  at¬ 
tending  the  court  of  his  fuperior  to  take  the  oath  of  fealty ;  if 
he  committed  any  aftion  which  could  in  the  leaft  be  continued 
an  infringement  of  the  oath  ;  if  he  neglefted  to  give  his  lord 
warning  of  any  misfortune  which  he  might  iuppol'e  was  about 
to  befal  him  ;  revealed  any  thing  concerning  him ;  made  love 
to  his  filler  or  daughter,  &c. ;  or  even  if  he  fliould  grant  a  te¬ 
nure  of  land  to  another  perfon  in  form  different  from  that  in 
which  he  held  his  own  ;  all  thefe,  nay  others  ftill  more  ridiculous, 
were  judged  luificient  reafons  for  the  fuperior  to  leize  on  the 
eftate  of  the  valfal,  and  involve  him  and  his  family  in  ruin. 

Notwithftanding  thefe  oppreffions,  however,  the  vaffal  was- 
ftill  obliged  to  fubmit  to  his  lord;  to  own  him  as  his  fuperior; 
and  even,  in  appearance,  to  pay  him1  the  fame  refpeft  as  for¬ 
merly,  when  the  greateft  unanimity  and  cordial  afteftion  fub- 
filted  between  them.  Still  he  was  obliged  to  perform  the  fame 
military  fervice ;  becaufe  a  failure  in  that  refpeft  would  have 
fubjefted  him  to  a  forfeiture  of  lands  according  to  the  original 
agreement.  A  vaft  difference,  however,  now  took  place  in  the 
valour  and  activity  which  infpired  the  army.  The  valfals, 
forced  into  the  field  with  defpondirig  hearts,  were  indifferent  as 
to  the  fuccefs  of  the  caufe  in  which  they  were  engaged,  and  fre¬ 
quently  obftrufted  inltead  of  forwarding  the  operations  of  the 
field.  Hence  the  fovereign  found  himfelf  embarraffed ;  and, 
though  nominally  at  the  head  of  a  martial  and  powerful  people, 
was  frequently  unable  to  effeit  any  thing  by  realon  of  the  mu¬ 
tual  hatred  and  dilfenfion  which  every  where  prevailed. 

Thus  the  feodal  ftates  of  Europe  became  unnaturally  weak  : 
a  remedy  was  neceffary ;  and  it  is  remarkable,  that  the  fame 
remedy  was  applied  all  over  the  continent.  This  was,  in  fhort, 
the  making  fiefs  hereditary,  which  till  now  had  onhr  been 
granted  for  a  long  term  of  years ;  and,  in  return,  burdening 
the  lands  with  a  certain  number  of  fiddlers,  which,  were  net  to 
be  refufed  upon  any  pretence  whatever.  Hence  was  derived 
the  tenure  of  blight -fervice.  A  certain  portion  of  land,  bur¬ 
dened  with  the  fervice  of  one  foldier  or  knight,  was  called  a 
knight’ s-fec ;  and  thus  an  eftate,  furnilhing  any  number  of  fol- 
diers,  was  laid  to  contain  as  many  knight’s-fees ;  fo  that  now 
the  manors,  baronies,  &:c.  became  powerful  according  to  the 
number  of  foldiers  they  were  bound  to  turniih.  In  the  grants 
from  the  crown,  the  nobility  were  obliged  to  furnifh  a  certain- 
number  of  foldiers  for  the  fervice  of  the  fovereign  ;  and  in  thofe 
from  the  nobility  to  their  valfals,  the  like  fervice  was  required. 
'Even  the  commons  who  had  grants  from  the  crown  furnilhed  a 
certain  proportion  of  knights.  The  force  of  the  nation  was 
called  into  aft  ion  by  grants  in  capite,  or  from  the  fovereign  and 
nobility.  A  numerous  and  powerful  army  was  inftantly  aifem- 
bled,  and  at  once  ready  for  aftion.  Of  this  army  the  king  was 
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the  general,  the  nobility  the  officers,  and  the  vaflals  foldiers; 
the  whole  being  exaftly  arranged,  and  capable  of  entering  upon 
any  expedition  without  the  lealt  delay. 

Thus  a  remedy  was  found  in  fome  meafure  for  the  weaknefs 
©f  the  feodal  fovereigns  :  but,  though  the  knights-tenure  could 
accomplifli  this,  it  could  not  bring  back  the  former  afl'eftion 
and  cordiality  which  fubfilted  between  the  various  ranks  of  peo¬ 
ple.  On  the  contrary,  by  uniting  them 'more  firmly  to  one 
another  by  legal  ties,  it  rend  red  matters  rather  worfie.  The 
opprefiion  originating  from  the  operation  of  the  feodal  incidents 
ftill  continued  with  unremitting  violence.  The  grails  of  knights- 
tenure  were  attended  with  the  lame  oaths  of  homage  and  fealty  ; 
the  fame  incidents  of  relie],  wardfhip,  marriage,  aid,  and  elcheat, 
with  the  feodal  tenures.  The  princes  promifed  to  abate  fome- 
what  of  their  rigour  in  demanding  the  feodal  perquifites,  but 
did  not  keep  their  word.  Laws  were  occaiionally  promulgated, 
and  for  fome  time  had  an  effect ;  but  palliatives  foon  became 
ineffectual,  and  a  new  ftate  of  weaknefs  began  to  commence. 

The  two  remarkable  eras  in  the  feodal  hiltory  are,  the  time 
before  the  invention  of  knight-fervice,  and  that  during  which 
it  continued.  Fiefs  were  in  a  ftate  of  fluctuation  from  the  de- 
ftruCtion  of  the  Roman  empire  till  the  ninth  century  ;  but  they 
were  rendered  perpetual  in  France  about  the  year  877,  and  were 
generally  become  fo  in  every  country  of  Europe  about  the  be¬ 
ginning  of  the  tenth.  Du  Cange,  voce  Militia,  gives  us  an 
example  of  a  knight-fee  in  the  year  880.  By  the  year  987, 
when  Hugh  Capet  was  raifed  to  the  throne  of  France,  knight- 
fervice  was  become  general  all  over  Europe,  and  was  introduced 
into  England,  alter  having  made  its.'  appearance  in  other  coun¬ 
tries.  In  "ngland,  however,  there  have  been  feveral  doubts  and 
difficulties  among  the  learned  concerning  the  introduction  of 
the  feodal  laws.  Many  are  of  opinion,  that  they  were  firft  in¬ 
troduced  by  William  the  Conqueror ;  and,  confequently,  that 
they  were  entirely  unknown  to  the  Anglo  Saxons  :  but  others 
think,  that  they  exilted  among  the  latter  in  the  fame  form  under 
which  they  were  continued  by  the  Normans.  Dr.  Stuart  is  of 
opinion,  that  the  Saxons  who  fettled  in  England  could  not  be 
ftrangers  to  fiefs.  He  fuppofes  the  conformity  of  manners, 
which  undoubtedly  prevailed  between  the  Saxons  and  other  bar¬ 
barians,  a  fufficient  proof  that  the  hereditary  grant  of  land,  as 
well  as  the  fluctuating  ftate  of  feodal  tenures  which  preceded  it, 
were  known  to  the  former.  Collateral  proofs  are  derived  from 
the  fpirit  and  tenure  of  the  Anglo-Saxon  laws,  but  efpecially 
from  the  grants  of  hereditary  eftates  on  condition  of  military 
fervice.  The  condition  of  fiefs  under  the  Anglo-Saxons  was 
very  different  from  wh:.t  it  was  afterwards.  In  their  times  we 
find  no  mention  made  of  thole  oppreifions  of  which  fo  much 
notice  has  already  been  taken  ;  and  this  may  eafily  be  accounted 
for  from  the  alteration  of  the  feodal  fpirit  in  different  ages. 
During  the  time  that  a  warm  and  generous  afteftion  fubfiffed 
between  the  feodal  luperiors  and  valfals,  the  incidents  were 
marks  of  generofity  on  the  one  part,  and  gratitude  on  the  other ; 
but  as  foon  as  a  variance  had  taken  place,  by  reafon  of  the  in- 
terefted  difpofftion  which  the  introduction  of  luxury  produced, 
the  fame  incidents  became  fources  of  the  moft  flagrant  oppref- 
fion.  This  was  remarkably  the  cale  in  the  time  of  William  the. 
Conqueror;  and  during  the  reign  of  king  John  matters  were 
come  to  luch  a  crifis,  that  the  people  every  where  complained 
lpudly,  and  demanded  the  refloration  of  the  laws  of  Edward 
the  Confeflbr.  “  What  thefe  laws  of  Edward  the  Confeflbr 
were  (fays  Mr.  Hume),  which  the  Engliffi,  every  reign  during  a 
century  and  a  half,  defired  fo  paffionately  to  have  reftored,  is 
much  difputed  by  antiquarians ;  and  our  ignorance  of  them 
feems  one  of  the  greatefl  defeCls  of  the  ancient  Englifli  hiffory.” 
Dr.  Stuart  has  offered  an  explanation ;  but  this  is  in  fail  no 
more  than  a  conjecture,  that  “  by  the  laws  or  cultoms  of  the 
Confeflbr,  that  condition  of  felicity  was  exprelled  which  had 
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been  enjoyed  during,  the  fortunate  ftate  of  the  feodal  aflbciation. 
The  cordiality,  equality,  and  independence,  which  then  prevail¬ 
ed  among  all  ranks  in  fociety,  continued  to  be  remembered  in 
lefs  profper  ius  times,  and  occafioned  an  aident  defire  for  the  re¬ 
vival  of  thofe  laws  and  ufages  which  were  the  fources  of  fo. 
much  happinels.” 

Eefides  the  great  diftinCtion  (of  which  an  account  has  already 
been  given)  between  the  ftate  of  fiefs  under  the  Anglo-Saxons 
and  under  the  Normans,  they  were  no  lefs  diftinguilhed  by  the 
introduction  of  knight-fervice.  Hitherto  the  refinement  of  the 
Englifli  had  been  obfiruCted  by  the  invafion  of  ihe  Danes,  and 
the  infular  fituation  of  the  kingdom ;  but  after  the  Norman 
conqueft  the  fiefs  were  made  perpetual.  Still,  however,  the 
knight-fee  and  knight-fervice  were  altogether  unknown.  'Wil¬ 
liam,  the  fixtii  prince  who  enjoyed  the  duchy  of  Normandy,, 
was  v/ell  acquainted  with  every  thing  relating  to  fiefs;  for  that 
duchy  had  experienced  all  the  variety  incidental  to  them,  from 
the  time  of  its  being  granted  to  Rollo  by  Charles  the  Simple,  in 
the  year  913,  to  the  year  1066,  when  William  was  put  in  poi- 
feifion  of  England  by  the  battle  of  Haftings. 

On  his  accehion  to  the  throne,  a  number-  of  forfeitures  took 
place  among  thofe  who  had  followed  the  fortune  of  Harold. 
Their  eftates  were  to  be  difpofed  of  at  the  plealure  of  the  con¬ 
queror;  and  it  was  natural  to  fuppofe  that  he  would  follow  the 
method  praftifed  in  his  own  country.  Hence  the  origin  oF 
knight-fervice  in  England.  A  grant  of  land,  to  any  perfoir 
whatever,  was  eftimated  at  a  certain  number  of  knights-feesp 
and  each  of  thefe  required  the  fervice  of  a  knight.  The  grants, 
of  lands  were  even  renewed  to  the  old  tenants  under  this  tenure  j 
fo  that  by  degrees  the  whole  military  people  in  the  kingdom  ac~ 
quiefeed  in  it.  To  accomplifli  this,  Domesday  Book  is  fup- 
pofed  to  have  been  compiled,  which  contained  an  exa6b  account 
of  all  the  landed  property  in  the  kingdom.  Hence  it  is  to  be 
concluded,  not  that  William  introduced  fiefs  into  England,  as 
fome  have  imagined,  but  that  he  brought  them  to  their  ultimate 
flate  of  perfection  by  the  introduction  of  knight-fervice.  This 
is  evident  from  the  laws  enaCted  during  his  reign.  In  thefe  it 
is  not  only  mentioned  that  knight-fervice  v/as  enaCted,  but  that 
it  was  done  exprefsly  with  the  confent  of  the  common  council 
of  the  nation ;  which  at  that  time  was  equivalent  to  an  aCt  o£ 
parliament. 

The  invention  of  knight-fervice  proved  generally  agreeable  : 
for,  as  only  few  of  the  Anglo-Saxon  fiefs  were  hereditary,  the 
advancement  of  the  reft  to  perpetuity,  under  the  tenure  of 
knight-fervice,  mailt  have  been  accounted  an  acquifition  of  fome 
importance;  as  not  only  augmenting  the  grande i*  and  dignity 
of  the  fovereign,  but  fecuring  the  independence  of  the  fubjett, 
and  improving  his  property.  In  the  happy  ftate  of  the  feodal 
ailociation,  there  was  indeed  no  necetlity  for  the  knighfs-fee ; 
but  when  the  difcordance  and  oppreffion  lo  often  mentioned  be¬ 
gan  to  take  place,  it  became  then  neceffary  to  point  out  parti¬ 
cularly  every  duty  of  the  vaffal,  as  well  as  of  the  lord ;  and 
this  was  fully  done  by  the  invention  of  knight-fervice.  The 
nobles  poflefled  duchies,  baronies,  and  earldoms ;  which  exten- 
five  pollelfions  were  divided  into  as  many  fees,  each  of  them  to 
furniffi  a  knight  for  the  fervice  of  the  king,  or  of  the  fuperior . 
fo  that  every  feudal  ftate  could  command  a  numerous  army  and 
militia,  to  fupport  and  defend  it  in  cafe  of  any  emergency.  The 
knights  were  alfo  bound  to  aflembls  in  complete  armoun  when¬ 
ever  the  fuperior  thought  proper  to  call,  and  to  hold  thenifelves 
in  readinefs  for  a£Uon  whenever  the  king  or  fuperior  found  it: 
convenient  to  take  the  field:  fo  that  thus  the  militia  might  be 
marched  at  the  fhortelt  notice  to  defend  or  fupport  the  honour  of 
the  nation. 

The  knights  were  ufually  armed  with  an  helmet,  fword,  lance,, 
and  ftiield  ;  and  each  was  befides  obliged  to  keep  a  horlc.  Tin’s 
laff  requifite  was  owing  to  the  contempt  into  which  the  intan.- 
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try  had  fallen,  through  the  prevalence  of  tournaments  and  luxu¬ 
ries  of  various  kinds,  though  it  was  by  means  of  the  infantiy 
that  the  barbarians  had  originally  diftinguiffied  thcmfelves  in 
their  wars  with  the  Romans,  and  become  able  to  cope  with 
thefe  celebrated  warriors.  All  proprietors  of  fees  or  tenants 
by  knight-fervice  fought  on  foot:  the  cavalry  were  diftinguiffied 
by  the  name  of  battle-,  and  the  fuccefs  of  every  encounter  was 
fuppol'ed  to  depend  on  them  alone.  They  only  were  complete¬ 
ly  armed :  the  infantry,  being  furnifhed  by  the  villages  under 
the  jurifdidtion  of  the  barons,  had  at  firft  only  bows  and  flings 
though  afterwards  they  were  found  worthy  of  much  greater  at¬ 
tention. 

While  the  feodal  afifociation  remained  in  perfection,  the  fu- 
perior  could  at  any  time  command  the  military  fervice  of  his 
valfals ;  but,  in  the  fubfequent  degeneracy,  this  fervice  could  nei¬ 
ther  be  depended  upon  when  wanted,  nor  was  it  of  the  fame 
advantage  when  obtained,  as  formerly.  The  invention  of  knight- 
fervice  tended  in  a  great  degree  to  remedy  this  inconvenience. 
Thole  who  were  poffeffed  of  knights-fees  were  now  obliged  to 
remain  40  days  in  the  field  at  their  own  expence ;  and  this 
without  exception,  from  the  great  crown  valfals  to  the  fmalleft 
feudatories ;  but  if  longer  fervice  was  required,  the  prince  was 
obliged  to  pay  his  troops.  In  thofe  times,  however,  when  the 
fate  of  nations,  was  frequently  decided  by  a  tingle  battle,  a  con¬ 
tinuance  in  the  field  for  40  days  was  fuificient  for  ordinary  oc- 
cafions. 

Thus  matters  feemed  once  more  to  be  reftored  nearly  to  their 
former  ftate.  It  was  now,  as  much  as  ever,  the  intereft  of  the 
nation  to  a£t  with  unanimity  in  its  defence,  not  only  againft 
foreign  enemies,  but  againft  the  tyranny  of  the  prince  over  his 
fubjeCts,  or  of  one  part  of  the  fubjedts  over  the  other.  New 
inconveniencies,  however,  foon  began  to  take  place,  owing  to 
the  gradual  improvements  in  life  and  the  refinement  of  man¬ 
ners.  From  the  firft  inl'titution  of  military  fervice,  a  fine  had 
been  accepted  inftead  of  adtual  appearance  in  the  field.  In 
the  times  of  barbarity,  however,  when  men  accounted  rapine 
and  Lloodfhed  their  only  glory,  there  were  but  few  who  made 
an  offer  of  this  compenfation  ;  but  as  wealth  and  luxury  in- 
creafed,  and  the  manners  of  people  became  fofter,  a  general  un- 
willingnefs  of  following  the  army  into  the  field  became  alfo 
prevalent.  A  new  tenure,  called  f.scuage,  was  therefore  in¬ 
troduced  ;  by  which  the  vaffal  was  only  obliged  to  pay  his  fu- 
perior  a  bum  of  money  annually  inftead  of  attending  him  into 
the  field.  Hence  originated  taxes  and  their  mifapplication ; 
for  as  the  king  was  lord  paramount  of  the  whole  kingdom,  it 
thence  happened  that  the  whole  efeuage  money  colledfed  through¬ 
out  the  nation  centred  in  him.  The  princes  then,  inftead  of 
recruiting  their  armies,  frequently  filled  their  coffers  with  the 
money,  or  diffipated  it  otherwife,  hiring  mercenaries  to  defend 
their  territories  when  threatened  with  any  danger.  Thefe  be¬ 
ing  compofed  of  the  dregs  of  the  people,  and  difbanded  at  the 
end  of  every  campaign,  filled  all  Europe  with  a  diforderly  ban¬ 
ditti,  who  frequently  proved  very  dangerous  to  lociety.  To 
avoid  fuch  inconveniencies,  Handing  armies  were  introduced, 
and  taxations  began  to  be  raifed  in  every  European  kingdom. 
New  inconveniencies  arofe.  The  fovereigns  in  rnoft  of  thefe 
kingdoms,  having  acquired  the  right  of  taxation,  as  well  as 
the  command  of  the  military  power,  became  completely  def- 
potic  :  but  in  England  the  fovereign  was  deprived  of  this  right 
by  Magna  Charta,  which  was  extorted  from  him, .as  related  in 
our  Engliffi  billories;  io  that,  though  allowed  to  command  his 
armies,  he  could  only  pay  them  by  the  voluntary  contributions 
of  the  people,  os  their  lubmitting  to  fuch  taxations  as  were 
virtually  impofed  by  themfelves.' 

FEOFFMENT,  in  law  (from  the  verb  feoffare  or  bifeudare, 
“  to  give  one  a  feud”)  the  gift  or  grant  of  any  corporeal  here¬ 
ditament  to  another.  He  that  fo  gives,  or  enfeoffs,  is  called 


the  feoff er ;  and  the  perfon  enfeoffed  is  denominated  th  t  feoffee. 
This  is  plainly  derived  from,  or  is  indeed  itfelf  the  very  mode 
of,  the  ancient  feodal  donation  ;  for  though  it  may  be  performed 
by  the  word  “  enfeoff”  or  “  grant,”  yet  the  apteft  word  of 
feoffment  is  do  or  dedi.  And  it  is  full  directed  and  governed 
by  the  fame  feodal  rules ;  infomuch  that  the  principal  rule  re¬ 
lating  to  the  extent  and  effect  of  the  feodal  grant,  tenor  efl  qui 
legem  dat  feudo,  is  in  other  words  become  the  maxim  of  our 
law  with  relation  to  feoffments,  modus  legem  dat  donatiom. 
And  therefore,  as  in  pure  feodal  donations,  the  lord,  from  whom 
the  feud  mo’e.1,  muft  exprefsly  limit  and  declare  the  continu¬ 
ance  or  quantity  of  eftate  which  he  meant  to  confer,  ?ie  quis  plus 
donajfe  preefumatur,  quam  in  donatione  exprefferit  j  fo,  if  one 
grants  by  feoffment  lands  or  tenements  to  another,  and  limits 
or  exprelfes  no  eftate,  the  grantee  (due  ceremonies  of  law  being 
performed)  hath  barely  an  eftate  for  life.  For,  as  the  perfonal 
abilities  of  the  feoffee  were  originally  prefumed  to  be  the  im¬ 
mediate  or  principal  inducements  to  the  feoffment,  the  feoffee’s 
eftate  ought  to  be  confined  to  his  perfon,  and  fubfift  only  for  his 
life  ;  unlefs  the  feoffer,  by  exprefs  provifion  in  the  creation  and 
conffitution  of  the  eftate,  hr :  h  given  it  a  longer  continuance. 
Thefe  exprefs  provifions  are  indeed  generally  made  ;  for  this  was 
for  ages  the  only  conveyance,  whereby  cur  anceftors  were  wont, 
to  create  an  eftate  in  fee-limple,  by  giving  the  land  to  the  feoffee, 
to  hold  to  him  and  his  heirs  for  ever ;  though  it  ferves  equally 
well  to  convey  any  other  eftate  of  freehold.  But  by  the  mere 
words  of  the  deed  the  feoffment  is  by  no  means  perfected  : 
there  remains  a  very  material  ceremony  to  be  performed,  called 
livery  of  feifin ;  without  which  the  feoffee  has  but  a  mere  eftate 
at  will.  See  Seisin. 

FER^E,  in  zoolog}',  an  order  of  quadrupeds.  See  Zoology, 

FER  ALIA,  in  antiquity,  a  feftival  obl'erved  among  the  Ro¬ 
mans  on  February  21ft,  or,  according  to  Ovid,  on  the  17th  of 
that  month,  in  honour  of  the  manes  of  their  deceafed  friends 
and  relations.  Varro  derives  the  word  from  ivferi,  or  from  f  ro  j 
on  account  of  a  repaid  carried  to  the  fepulchres  of  fuch  as  the 
laft  offices  were  that  day  rendered  to.  Feftus  derives  it  from 
ferio,  on  account  of  the  victims  facrificed.  Voflius  obferves, 
that  the  Romans  called  death  fra,  “  cruel,”  and  that  the  word 
feralia  might  arile  thence.  Macrobius  Saturn,  lib.  i.  cap.  15. 
refers  the  origin  of  the  ceremony  to  Numa  Pompilius.  Ovid, 
in  his  Fafti,  goes  back  as  far  as  JEneas  for  its  inftitution.  He 
adds,  that  on  the  fame  day  a  facrifice  was  performed  to  the  god- 
defs  Muta,  or  Dumb ;  and  that  the  perfons  who  officiated  were 
an  old  woman  attended  with  a  number  of  young  girls.  During 
the  continuance  of  this  feftival,  which  laited  eleven  days,  pre- 
fents  were  made  at  the  graves  of  the  deceafed,  marriages  were 
forbidden,  and  the  temples  of  the  gods  lhut  up.  While  the 
ceremonies  continued,  they  imagined  that  the  ghofts  buffered  no 
puniffiments  in  hell,  but  that  their  tormentors  allowed  them  to 
wander  round  their  tombs,  and  feaft  upon  the  meats  which 
their  lurviving  friends  had  prepared  for  them.  See  Infer I.E 
and  Silicernium.  Sometimes  at  the  feralia  public  feafts  were 
given  to  the  people,  at  the  tombs  of  the  rich  and  great,  by  their 
heirs  or  particular  friends. 

FER  de  fourchette,  in  heraldry*  a  crofs  having  at  each 
end  a  forked  iron,  like  that  formerly  ufed  by  foidiers  to  reft 
their  muikets  on.  It  differs  from  the  crofs-fourehe,  the  ends 
of  which  turn  forked ;  whereas  this  has  that  fort  of  fork  fixed 
upon  the  fquare  end.  See  Heraldry. 

Fek  de  Moulin,  Milrinde,  Inke  de  Moulin ,  in  heraldry,  is  a' 
bearing  fuppofed  to  reprelent  the  iron-ink,  or  ink  of  a  mill, 
which  fuftains  the  moving  mill-ftone. 

FERENTARII,  in  Roman  antiquity,  were  auxiliary  troops, 
lightly  armed  5  their  weapons  being  a  fword,  bow,  arrows,  and 
a  fling. 

FERETRIUS,  a  furname  of  Jupiter,  a  ferendo,  becaufe  he  . 
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bad  affifted  the  Homans  ;  or  a  feriendo,  becanfe  he  had  con 
quered  their  enemies  under  Romulus.  He  had  a  temple  at 
Rome  built  by  Romulus.  It  was  there  that  the  fpoils  called 
op.ma  were  always  carried. 

FERETRUM,  among  the  Romans,  the  bier  ufed  in  carry¬ 
ing  out  the  bodies  of  the  dead,  which  duty  was  performed  by 
the  neared  male  relations  of  the  deceafed  :  thus.  Tons  carried 
out  their  parents,  brothers  their  filters,  &c. 

FERG,  or  Fekgue,  (Francis  Paul),  a  charming  landfcape- 
painter,  was  born  at  Vienna  in  1689,  and  there  learned  the 
fir  ft  principles  of  his  art.  He  fuccedively  p  radii  fed  under  Hans 
Graf,  Orient,  and  Thiele.  This  laid,  who  was  painter  to  the 
court  of  Saxony,  invited  him  to  Drefden  to  infert  finall  figures 
in  his  laridfcapes.  Ferg  from  thence  went  into  Lower  Saxony, 
and  painted  for  the  duke  of  Brunfwick,  and  for  the  Gallery 
of  Salzdahl.  From  Germany  he  went  to  London,  where  he 
might  have  lived  in  the  higheft  efteem  and  affluence,  if,  by  an 
indifcreet  marriage,  he  had  not  been  fo  cffedtually  dcpretled, 
that  he  was  ever  after  involved  in  difficulties.  The  neceffities 
which  arofe  from  his  domedic  troubles  compelled  him  todimi- 
niffl  the  prices  of  his  paintings,  in  order  to  procure  an  imme¬ 
diate  fupport ;  and,  as  thofe  neceffities  increated,  his  pictures 
were  dill  more  funk  in  their  price,  though  not  in  their  intrinfic 
value.  By  a  fieries  of  misfortunes  he  was  over-run  with  debts  ; 
and,  to  avoid  the  purfuit  of  his  creditors,  he  was  conftrained  to 
fecrete  himfelf  in  different  parts  of  London,.  He  died  fuddenly 
in  the  ftreet  one  night  as  he  was  returnjypqfrom  fome  friends 
about  the  year  1738,  not  having  attain/y  ,iis  50th  year;  and 
left  four  children.  This  pleafing  artid,  Mr.  Walpole  obferves, 
had  formed  a  manner  of  his  own  from  various  Fleinifh  painters, 
though  refembling  Poelemburg  molt  in  the  enamelled  loftnefs 
and  meliownefs  of  his  colouring  :  but  his  figures  are  greatly 
fuperior ;  every  part  of  them  is  diffidently  finiflied,  every  ac¬ 
tion  expreffive.  He  painted  fimall  landfcapes,  fairs,  and  rural 
meetings,-  with  the  mod  agreeable  truth;  his  horfes  and  cattle 
are  not  inferior  to  Wouvermans  ;  and  his  buildings  and  dis¬ 
tances  feem  to  owe  their  refpedlive  foftnefs  to  the  intervening 
air,  not  to  the  pencil.  More  faithful  to  nature  than  Denner, 
he  knew  how  to  omit  exadtnefs,  when  the  refult  of  the  whole 
demanded  a  lefs  precifion  in  parts.  The  greated  part  of  his 
works  are  in  London  and  Germany  ;  and  they  now  bear  fuch  a 
price  as  is  the  mod  indubitable  evidence  of  their  real  merit. 
He  alio  etched  well  with  aquafortis ;  and  his  prints  of  that 
kind  are  much  edeemed  by  the  curious. 

FERGUSON  (James),  an  eminent  experimental  philofo- 
pher  and  mechanic,  was  born  in  Scotland,  of  very  poor  parents. 
At  the  carlied  age  his  extraordinary  genius  began  to  exert  itfelf. 
Hefird  learned  to  read,  by  overhearing  his  father  teach  his  elder 
brother :  and  he  had  made  this  acquifition  before  any  one  fuf- 
pe&ed  it.  He  foon  difeovered  a  peculiar  tade  for  mechanics, 
which  fird  arofe  on  feeing  his  father  ufe  a  lever.  He  purfued 
this  ftudy  a  confiderable  length,  even  whild  very  young ;  and 
made  a  watch  in  wood-work,  from  having  once  feen  one.  As 
he  had  no  indrudor,  nor  any  help  from  books,  every  thing  he 
learned  had  all  the  merit  of  an  original  difeovery;  and  fuch, 
with  infinite  joy,  he  believed  it  to  be.  As  foon  as  his  age 
would  permit,  he  went  to  fervice  ;  in  which  he  met  with  hard- 
fhips,  which  rendered  his  conditution  feeble  through  life. 
Whild  he  was  fervant  to  a  farmer  (whofe  goodnefs  he  ac¬ 
knowledges,  in  the  moded  and  humble  account  of  himfelf  which 
he  prefixed  to  his  lad  publication),  he  frequently  contemplated 
the  dars ;  and  began  the  dudy  of  adronomy,  by  laying  down, 
from  his  own  oofervations  only,  a  celedial  globe.  Elis  kind 
mailer,  obferving  thefe  marks  of  his  ingenuity,  procured  him 
the  countenance  and  abidance  of  his  fuperiors.  By  their  help 
and  indrudfions,  he  went  on  gaining  farther  knowledge,  and 
was  fent  to  Edinburgh.  There  he  began  to  take  portraits  ;  an 

Vol.  HI. 


employment  by  which  he  fupported  himfelf  and  family  for 
feveral  years,  both  in  Scotland  and  England,  whild  he  was  pur- 
fuing  more  ferious  dudies.  In  London  he  fird  publiffi.ed  fome 
curious  adronomieal  tables  and  calculations ;  and  afterwards 
gave  public  leisures  in  experimental  philofophy,  which  he  re¬ 
peated  (by  lubfeription)  in  mod  of  the  principal  towns  in  Eng¬ 
land,  with  the  highed  marks  of  general  approbation.  He  was 
eledled  a  Fellow  of  the  Royal  Society,  without  paying  for  admil- 
fion  (an  honour  fcarcely  ever  conferred  on  a  native)  ;  and  had  a 
penfion  of  50I.  per  arm.  given  him,  unfolicited,  by  our  gracious 
king,  at  his  aeceffion,  who  had  heard  leisures  from  him,  and 
frequently  lent  for  and  converfed  with  him  ori  curious  topics. 
Fie  alio  received  feveral  prefents  from  his  majedy,  the  patron 
of  real  merit.  To  what  a  degree  of  confideration  Mr.  Fergu- 
fon  mounted  by  the  Itrength  of  his  natural  genius,  almod  every 
one  knows.  He  was  univerfally  confidered  as  at  the  head  of  af- 
tronomy  and  mechanics  in  this  nation  of  phiiofophers.  And 
he  might  judly  be  dyled  felf-taught,  or  rather  heaven-taught; 
for  in  his  whole  life  he  had  not  above  half  a  year's  indru&ion 
at  fchool.  Fie  was  a  man  of  the  cleared  judgment,  and  the 
mod  unwearied  application  to  dudy ;  benevolent,  meek,  and 
innocent  in  his  manners  as  a  child  ;  humble,  courteous,  and 
communicative.  Indeacl  of  pedantry,  philofophy  teemed  to 
produce  in  him  only  diffidence  and  urbanity,  a  love  for  man¬ 
kind  and  for  his  Maker.  His  whole  life  was  an  example  of  re- 
fignalion  and  Chridian  piety.  He  might  be  faid  to  be  an  en- 
thufiad  in  his  love  of  God,  if  religion,  founded  on  fuch  fub- 
dantial  and  enlightened  grounds  as  his  was,  could  be  dyled  en- 
tbufiafm.  He  died  in  1776. 

FERIiE,  in  Roman  antiquity,  holidays,  or  days  upon  which 
they  abdained  from  work.  Proclamation  was  generally  made  by 
a  herald,  by  command  of  the  Rex  Sacrorum,  or  Flamines,  that 
all  ffiould  abftain  from  bufinefs ;  and  whoever  tranfgreded  the 
order  was  feverely  fined.  The  feriae  were  of  two  kinds,  public, 
and  private.  The  public  feriae  were  fourfold.  1.  Stativce , 
which  were  kept  as  public  feads  by  the  whole  city,  upon  certain 
immoveable  days  appointed  in  their  kalendar  ■:  fuch  were  the 
Compitalia,  Garment  alia,  Lupcrcalia,  &c.  2.  Feu. 3  Conccp- 

tiva,  which  were  moveable  feads,  the  days  for  the  celebration 
of  which  were  fixed  by  the  magidrates  or  prieds ;  of  this  fort 
were  the  Fence  Latince,  Paganalia,  Compitalia,  &c.  which 
happened  every  year,  but  the  days  for  keeping  them  we,re  left  to 
the  diferetion  of  the  magidrates  or  prieds.  3.  Feria  Impera- 
tiva,  which  were  fixed  and  indituted  by  the  mere  command  of 
confuls,  praetors,  dictators,  upon  the  gaining  of  fome  victory  or 
other  fortunate  event.  4.  Nundina.  See  the  articles  Nundi- 
nse,  Agonalia,  Carmentali a,  &c.  The  private  feriae 
were  holidays  obferved  by  particular  perfons  or  families  on  feve¬ 
ral  accounts,  as  birth-days,  funerals,  &c.  The  feriae  belonged 
to,  and  were  one  divifion  of,  the  dies  fcjli.  See  Festi. 

Feriaj  Latina,  a  fedival  at  which  a  white  bull  was  facrificecT, 
and  the  Latin  and  Roman  towns  provided  each  a  fet  quantity 
of  meat,  wine,  and  fruits  ;  and,  during  the  celebration,  the  Ro¬ 
mans  and  Latins  lwore  eternal  friendfliip  to  each  other,  taking 
home  a  piece  of  the  viftim  to  every  town.  The  fedival  was  in¬ 
dituted  by  Tarquinius  Superbus  when  he  overcame  the  Tufcans 
and  made  a  league  with  the  Latins,  propofing  to  build  a  com¬ 
mon  temple  to  Jupiter  Latialis,  at  which  both  nations  might 
meet  and  offer  facrifices  for  their  common  fafety.  At  fird  the 
folemnity  laded  but  one  day,  but  it  was  at  different  times  ex¬ 
tended  to  ten.  It  was  held  on  the  Alban  mount,  and  celebrated 
with  chariot  races  at  the  capitol,  where  the  victor  was  treated 
with  a  large  draught  of  wormwood  drink. 

FERIA,  in  the  Romidi  breviary,  is  applied  to  the  feveral 
days  of  the  week  ;  thus,  Monday  is  the  feria  jecunda,  Tuefday 
the  feria  tertia  ;  though  thele  days  are  not  working  days,  but 
holidays.  The  occafion  of  this  was,  that  the  drft  Chridiaq* 
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were  ufed  to  keep  the  eafter-week  holy,  calling  Sunday  the 
frima  feria,  &:c.  whence  the  term  feria  was  given  to  the  days 
of  every  week.  But  betides  thefe,  they  have  extraordinary  feriae, 
viz,,  the  three  lati  days  of  palfion-week ,  the  two  following  eaf- 
ter-day,  and  the  fecond  feriae  of  rogation. 

FERIANA,  the  ancient  .city  of  Thala  in  Africa,  taken  and 
deftroyed  by  Metellus  in  the  war  with  Jugurtha.  It  was  vifited 
by  Mr.  Bruce  in  his  late  travels  through  Africa,,  who  expefted 
to  have  found  many  magnificent  ruins  in  the  place,  but  was  dif- 
appointed.  The  only  remarkable  objects  he  met  with  were  the 
baths,  which  are  excetlively  warm.  Thefe  are  without  the  town, 
and  flow  from  a  -fountain  named  El  Tarmicl.  Notwithstanding 
the  exceflive  heat  of  its  water,  the  fountain  is  not  deftitute  of 
■fifties.  They  are  of  the  ftiape  of  a  gudgeon,  above  four  inches 
in  length ;  and  he  fuppoled  that  there  might  have  been  about 
five  or  fix  dozen  of  them  in  the  pool.  On  trying  the  water  with 
a  thermometer,  he  found  the  heat  fo  great,  that  he  was  furprifed 
the  fith  were  not  boiled  in  it.  That  fiihfhould  exiftin  this  de¬ 
gree  of  heat  is  very  furprifing  ;  but  it  feems  no  lefs  wonderful 
that  Mr.  Bruce,  while  handing  naked  in  fuch  water,  fhould  lei  * 
furely  make  obfervations  on  its  heat,  without  fufpefting  that  he 
himfelf  would  be  boiled  by  continuing  there.  We  have  to  re¬ 
gret,  that  the  accidental  wetting  of  the  leaf  on  which  he  wrote 
down  his  remarks  has  deprived  the  phblic  of  the  knowledge  of 
the  precife  degree  to  which  the  thermometer  is  railed  by  this 
water.  The  fith  are  faid  to  go  down  the  dream  to  fome  di  fiance 
during  the  day,  and  to  return  to  the  lpring  or  warmeft  part  at 
night. 

FERMANAGH,  a  county  in  Ireland,  in  the  province  of 
Ulfter,  38  miles  in  length,  and  23  in  breadth,  bounded  on  the 
N.  by  Donegal  and  Tyrone,  on  the  E.  by  Tyrone  and  Monag¬ 
han,  on  the  S.  by  Cavan  and  Leitrim,  and  on  the  W.  by  Leitrim 
and  the  ocean.  -  It  contains  19  parilhes,  and  fends  four  members 
to  parliament.  Innitkilling  is  the  capital. 

FERMENT,  anybody  which  being  applied  to  another  pro¬ 
duces  fermentation. 

Ferments  are  either  matters  already  in*  the  a6t  of  fermen¬ 
tation,  or  that  foon  run  into  this  adt.  Of  the  firft  kind  are 
the  flowers  of  wine,  yeaft,  fermenting  beer,  or  fermenting 
wine,  &c.  ;  and  of  the  fecond  are  the  new  exprelfed  vegetable 
juices  of  fummer  fruit. 

Among  di  [tillers,  ferments  are  all  thofe  bodies  which,  when 
added  to  the  liquor,  only  corredt  fome  fault  therein,  and,  by  re¬ 
moving  fome  obitacle  to  fermentation,  forward  it  by  fecondary 
means  :  as  alfo  fuch  as,  being  added  in  time  of  fermentation, 
make  the  liquor  yield  a  larger  proportion  of  fpirit,  and  give  it 
a  fine  flavour. 

FERMENTATION,  may  be  defined  a  fenfible  internal  mo¬ 
tion  of  the  conftituent  particles  of  a  moifl,  fluid,  mixed  or  com¬ 
pound  body  ;  by  the  continuance  of  which  motion,  thefe  parti¬ 
cles  are  gradually  removed  from  their  former  fituation  or  com¬ 
bination,  and  again,  after  fome  vifible  reparation  is  made, 
juined  together  in  a  different  order  and  arrangement,  fo  that  a 
new  compound  is  formed,  having  qualities  very  fenfibly  differ¬ 
ent  from  thofe  of  the  original  fluid. 

Fermentation,  properly  fo  called,  is  confined  to  the  vegetable 
and  animal  kingdoms  ;  for  the  effervefcences  between  acids  and 
alkalis,  however  much  they  may  refemble  the  fermentation  of 
vinous  liquors,  are  neverthelefs  exceedingly  different.  It  is  di¬ 
vided  into  three  kinds ;  or  rather,  there  are  three  different  ftages 
of  it,  viz.  the  vinous,  the  acetous,  and  the  putrefactive.  Of  the 
firft,  vegetables  alone  are  fufeeptible;  the  flefh  of  young  ani¬ 
mals  is  in  fome  flight  degree  fufeeptible  of  the  fecond  ;  but 
animal  fubftances  are  particularly  fufeeptible  of  the  third,  which 
vegetables  do  not  fo  eafily  fall  into  without  previoufly  under¬ 
going  the  firft  and  fecond.  The  produce  of  the  firft  ftage  is 
wine,  or  fome  other  vinous  liquor  ;  of  the  fecond,  vinegar  ;  and 
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of  the  third,  volatile  alkali.  Sec  Brewing,  Vinegar,  Eakm, 
&  c. 

Fermentation  is  one  of  the  mod  ofifeure  proceffes  in  nature, 
and  no  attempt  has  been  made  to  folve  it  with  any  degree  of 
probability.  All  that  we  know  with  regard  to  it  is,  that  the  li¬ 
quor,  however  clear  and  tranfparent  at  firft,  no  fooner  begins  to 
ferment,  than  it  becomes  turbid,  depofits  a  fedimerh,  emits  a 
great  quantity  of  fixed  air,  and  throws  up  a  feum  to  the  top,  ac¬ 
quiring  at  the  fame  time  fome  degree  of  heat. 

Thefe  phenomena  feem  to  point  out  fermentation  as  a 
procefs  ultimately  tending  to  the  entire  diffolution  of  the 
fermenting  fubftance,  and  depending"  upon  the  adtion  of  the 
internal  heat,  ethereal  fluid,  or  whatever  elfe  we  pleafe  to 
call  it,  which  pervades,  and  makes  an  eflential  ingredient  in, 
the  competition  of  all  bodies.  From  fuch  experiments  as  have 
been  made  upon  this  fubjeft,  it  appears,  that  whether  fixed 
air  is  the  bond  of  connection  between  the  particles  of  ter- 
reflrial  bodies  or  not,  yet  the  emilfion  of  it  from  any  fub¬ 
ftance  is  always  attended  with  a  diffolution  of  that  fubftance. 
We  cannot,  however,  in  the  prefent  cafe,  fay  that  the  emilfion 
of  the  fixed  air  is  the  caufe  of  the  fermentation.  It  is  in  fabt 
otherwife.  Fixed  air  hath  no  tendency  to  fly  off  from  terref- 
trial  fubftances  with  which  it  is  united ;  on  the  contrary,  it  will 
very  readily  leave  the  atmofphere  after  it  hath  been  united  with 
it,  to  join  itfelf  to  fuch  terreftrial  fubftances  as  are  capable  of 
abforbing  it.  The  err'lfion  of  it,  therefore,  muft  depend  upon  the 
abtion  of  fome  o*^  hfluid  ;  moft  probably  the  fire  or  heat, 
which  is  difperfed  t7  nugh  all  fubftances  in  a  latent  ftate,  and 
in  the  prefent  cafe  begins  fenfibly  to  manifeft  itfelf.  But  from 
what  caufe  the  heat  originally  begins  to  operate  in  this  manner, 
ieems  to  be  entirely  unknown  and  inexplicable,  except  that  it 
appears  fomehow  or  other  to  depe.  d  on  the  air  ;  for,  if  that  is 
totally  excluded,  fermentation  will  not  proceed. 

Mr.  Henry,  in  the  Memoirs  of  the  Literary  and  Philofophical 
Society  of  Manchefter,  relates  fome  experiments,  in  which  he 
produced  fermentation  not  only  in  bread  and  wort,  but  in  li¬ 
quors  which  we  ftiould  think  quite  incapable  of  it,  viz.  punch 
and  whey.  Having  previoufly  fufpedted,  from  fome  obferva¬ 
tions  and  experiments,  that  yeaft  was  only  a  quantity  of  fixed 
air  involved  and  detained  among  the  mucilaginous  parts  of  the 
fermenting  liquor,  lie  attempted  to  prepare  it  in  the  following 
manner  :  Having  boiled  wheat-flour  and  water  to  the  confift- 
ence  of  a  thin  jelly,  he  put  this  vifeous  fluid  into  the  middle 
part  of  Dr.  Nooth’s  machine  for  impregnating  water  with  fixed 
air.  The  gas  was  abforbed  in  contiderable  quantity  ;  and 
next  day  the  matter  was  in  a  ftate  of  fermentation.  The  third 
day  it  had  acquired  fo  much  of  the  appearance  of  yeaft,  that  an 
experiment  was  made  on  fome  pafte  tor  bread  ;  and,  after  five  or 
fix  hours  baking,  it  was  found  to  have  anfwered  the  purpofe 
tolerably  well.  Another  experiment  was  made,withwort ;  but 
here  the  artificial  yeaft  was  not  made  ufe  of.  Inftead  of  ibis, 
part  of  the  wort  itfelf  was  put  into  Nooth’s  machine,  and  im¬ 
pregnated  with  fixed  air,  of  which  it  imbibed  a  large  quantity. 
On  being  poured  into  the  remainder  of  the  liquor,  a  brifik  fer¬ 
mentation  came  on  in  24  hours,  “  a  ftronghead  of  yeaft  began 
-to  colled!  on  its  furface,  and  on  the  third  day  it  feemed  fit  for 
tunning.’’  In  profecuting  the  experiment,  good  bread  was 
made  with  the  yeaft  taken  off  from  the  furface ;  beer  was 
produced  by  keeping  the  fermented  liquor ;  and  good  ardent 
fpirit  was  yielded  by  diftiiling  it.  In  another  experiment,  in 
which  a  fourth  part  of  the  wort. was  impregnated  but  not  fa- 
turated  with  fixed  air,  the  fermentation  did  not  commence  fo 
foon,  though  it  is  probable  that  it  would  alfo  have  taken  place 
at  laft  without  any  farther  addition.  The  experiment  com¬ 
menced  about  midnight ;  but  in  the  morning  there  were  no 
figns  of  fermentation.  At  five  in  the  afternoon  there  was  only 
a  flight  mantling  on  the  lurface.  A  bbttle  with  a  perforated 
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/tapper  and  valve,  containing  an  effervefcing  mixture  of  chalk 
and  vitriolic  acid,  was  then  let  down  to  the  bottom  of  the  veil'd ; 
the  difcharge  of  air  from  this  mixture  was  going  on  rapidly  at 
nine  o'clock  ;  while  the  liquor  at  the  fame  time  Teemed  to  be  in 
a  Hate  of  efTervelcence.  At  11  o’clock  the  bottle  was  with¬ 
drawn,  as  the  fermentation  was  commenced  beyond  a  doubt,  the 
liquor  having  a  pretty  ttrong  head  of  yeaft  upon  it.  Next  day 
the  fermentation  Teemed  to  be  on  the  decline,  but  was  recovered 
by  a  fecond  immerfion  of  the  mixture.  When  the  vinous  fer¬ 
mentation  was  finiflied,  the  liquor,  by  being  kept  too  long,  was 
*  found  converted  into  vinegar  ;  fothat,  in  the  courfe  of  thefe  ex¬ 
periments,  ale,  bread,  yeaft,  ardent  Tpirit,  and  vinegar,  had 
all  been  produced  by  the  introduction  of  fixed  air  alone. 

We  fhould  naturally  be  led  to  fuppofe  from  thefe  experi¬ 
ments,  that  fixed  air  was  the  cavfe  of  fermentation,  contrary  to 
what  has  been  already  laid  down.  But  in  fadl  there  is  not  any 
contradiction  here  to  the  pofition  juft  mentioned  ;  for  the  quan¬ 
tity  of  fixed  air  introduced  into  the  liquor,  on  Mr.  Henry’s  ex¬ 
periments,  was  too  great  for  it  to  contain.  Some  part  of  the 
latent  heat,  by  which  the  elafticity  of  that  fluid  is  produced,  may 
likewife  have  been  abforbed,  anddifpol'ed  the  liquor  to  run  into 
the  fermenting  ftate  fooncr  than  it  would  otherwife  have  done. 
Or,  perhaps,  when  any  fluid  fubftance  of  the  aqueous  kind  con¬ 
tains  an  extraordinary  proportion  of  fixed  air,  it  may  be  thus 
inclined  to  run  into  the  fermentative  procefs,  by  fome  difpofi- 
tion  of  the  air  itfelf  to  reaiiume  its  elaftic  ftate.  This  feems 
probable,  from  Mr.  Henry’s  experiments  with  Pyrmont  water. 
Having  made  fome  punch  with  an  artificial  water  of  this  kind, 
he  put  a  pint  of  it  into  a  quart  bottle,  and  flopped  it  with  a 
cork.  On  opening  it  three  or  four  days  after,  he  found  that  it 
creamed  and  mantled  like  the  brifkeft  bot'Jed  cyder  :  fo  that it 
was  taken  for  fome  delicious  liquor  hitherto  unknown.  This 
length  of  time  he  found  was  neceflary  to  give  the  brifknefs  juft 
mentioned  to  the  fluid;  for  artificial  Pyrmont  water  itfelf  al- 
fumes  a  brifk  and  Iparkling  appearance  after  being  kept  three 
or  four  days,  though  it  has  it  not  at  firft,  unlefs  a  very  great 
quantity  of  air  be  forced  into  it  at  its  preparation.  In  like 
manner,  a  quantity  of  whey,  impregnated  with  fixed  air,  was 
changed  into  a  brilk  and  fparkling  vinous  liquor,  by  keeping  for 
fome  time  in  a  bottle  corked  in  a  tlight  way. 

On  certain  iubftances,  however,  both  fluid  and  folid,  fixed 
air  hath  a  different  eftedl.  Thus,  when  mixed  with  alkaline 
falts,  whether  fixed  or  volatile,  fluid  or  folid,  it  firft  neutralifes, 
and  renders  them  acid,  without  the  leaft  tendency  to  fermenta¬ 
tion,  unlefs  an  acid  be  added.  Then  indeed  a  great  eft'ervel’cence 
will  enlue ;  but  this,  as  we  have  already  laid,  is  not  a  true  fer¬ 
mentation.  On  calcareous  earths  its  effedt  is  fomewhat  lingu¬ 
lar  :  for  thefe  earths,  when  pure,  are  loluhle  in  water ;  when 
joined,  with  a  certain  proportion  of  fixed  air,  they  become  info- 
luble ;  and  with  ail  over-proportion  they  become  foluble  again  ; 
but  none  of  them  (how  any  dilpofition  to  fermentation,  though 
kept  everfo  long  in  either  ftate.  As  water  therefore  contains  a 
great  quantity  of  latent  heat  which  it  readily  parts  with,  the 
probability  ftill  is,  that  a  difpofition  to  unite  with  the  folid  part 
of  fixed  air  exifts  in  that  element,  rather  than  to  remain  com¬ 
bined  with  the  water.  It  is  likewife  well  known  that  all  fer¬ 
mentable  fubftances,  fuch  as  the  juices  of  ripe  fruits,  lugar,  &c. 
contain  much  fixed  air,  and  therefore  fall  fpontaneoutly  into  fer¬ 
mentation  when  kept  in  a  gentle  warmth.  This  lalt  circum- 
ftance  fupplies  a  quantity  of  fenfible  heat,  or  elementary  fire  ail¬ 
ing  in  its  expanfive  form,  which  the  water  more  readily  parts 
with,  than  that  which  ails  upon  its  own  particles  in  fuch  a  man¬ 
ner  as  to  keep  them  eafily  moveable  upon  one  another,  and 
thus  occafion  its  fluidity.  Other  fubftances  contain  Jefs  fixed 
air,  as  infufion  of  malt,  pptatoes,  turnips,  8cc.  whence  it  is  ne- 
cefi'ary  to  add  an  extraordinary  quantity  to  them,  either  inve- 


Ioped  in  mucilaginous  matter  which  is  analogous  to  yeaft,  or 
pure,  after  the  mode  that  Mr>  Henry  adopted. 

Hence  it  fhould  feem,  that  fermentation  confids  in  the  adlion 
of  elementary  fire  expanding  the  fixed  air  naturally  contained  in 
the  fluid,  or  artificially  introduced  into  it  ;  in  confequence  of 
which  certain  changes  are  produced  in  the  nature  of  the  fluid  it¬ 
felf  ;  and  it  becomes  a  vinous,  acetous,  or  putrid  liquor,  accord¬ 
ing  to  the  degree  of  adlion  which  takes  place.  This  feems  to 
coincide  with  the  opinion  of  Dr.  Peningtcn  of  Philadelphia, 
who,  in  his  inaugural  differtation  on  this  fubjedl,  makes  a 
change  of  the  fenfible  qualities  of  the  fubftance  the  only  crite¬ 
rion  of  fermentation.  Hence  he  denies  that  any  true  fermenta¬ 
tion  exifts  in  the  raifing  of  bread,  as  is  commonly  l'uppofed ; 
and  indeed  his  arguments  on  this  fubjedl  feem  deeifive.  To  af- 
eertain  this,  he  put  into  a  retort  fome  dough  which  had  be'en 
raifed  in  three  quarters  of  an  hour  ;  and,  on  applying  a  gentle 
heat,  fome  aqueous  liquid  came  over,  which  did  not  fhow  the 
leaft  vetlige  of  vinous  Tpirit,  though  the  remainder  of  the  fame 
dough  afforded  a  good  and  well -fermented  bread.  On  adding 
a  little  water  to  the  dough  which  remained  in  the  retort,  and 
letting  the  mixture  lland  in  a  gentle  warmth  for  nine  hours,  no 
fign  of  fermentation  appeared;  but  in  16  hours  the  procefs 
Teemed  to  have  been  going  011  for  tame  time;  and  on  diftilla- 
tion  yielded  a  fmall  quantity  of  vinous  Tpirit.  Hence  it  ap¬ 
pears  that  flour  requires  more  than  nine  hours  before  it  ferments ; 
but  as  bread  frequently  riles  in  one  hour,  the  proeeffes  muft  fome- 
how  or  other  be  effentially  different.  “  From  a  variety  of  fadls 
(fays  our  author),  I  am  induced  to  give  the  following  explana¬ 
tion  of  the  procefs  (making  of  bread).  Yeaft  is  a  fluid  con¬ 
taining  a  large  quantity  of  fixed  air  or  aerial  acid  ;  and  the 
proportion  is  greater  as  the  Fluid  is  colder.  As  loon  as  the 
yeaft  is  mixed  with  the  dough,  heat  is  applied  ;  this  extricates 
the  air  in  an  elaftic  Hate ;  and  as  it  is  new  diffbfed  through 
every  particle  of  dough,  every  particle  muft  be  railed  ;  the  vif- 
cidity  of  the  mafs  retains  it :  it  is  now  baked,  and  a  llill  greater 
quantity  of  air  is  extricated  by  the  increafed  heat ;  and  as  the 
cruft  forms,  the  air  is  prevented  from  efcaping  ;  the  water  is 
dilfipated  :  the  loaf  is  rendered  fomewhat  dry  and  folid;  and 
between  every  particle  of  bread  we  find  a  particle  of  air,  as  ap¬ 
pears  from  the  fpongy  appearance  of  the  bread,  owing  to  the 
apparent  vacancies  which  the  air  had  made  by  infinuating  itfelf 
into  it.”  This  explanation  he  finds  alfo  confirmed  by  what  is 
called  the  fallivg  of  bread  alter  it  has  once  been  raifed  ;  and 
which  takes  place  ta  rapidly,  that  we  cannot  luppofe  the  procefs 
of  fermentation  to  have  been  finifhed  in  the  time:  nay,  bread 
will  fall  before  we  are  warranted  from  his  experiment  to  Pay  that 
the  fermentation  is  well  begun  ;  for  this,  as  we  have  feen,  re¬ 
quired  from  9  to  16  hours  lor  its  accomplilhment. 

The  fadl  that  bread  is  raifed,  not  by  fermentation  but  a  mere 
effervefcence  or  efcape  of  fixed  air,  is  likewife  evident  from  fe- 
veral  fadls  mentioned  by  Dr.  Penington.  In  Philadelphia,  the 
bakers  find  tame  difficulty  in  getting  good  yeaft  in  the  fummer 
time,  on  account  of  the  heat  of  the  weather,  which  very  foon 
turns  it  four,  in  this  cafe,  they  aiffolve  a  fmall  quantity  of  pot- 
alh  in  water,  and  mix  it  with  their  yeaft;  when  the  effervef- 
cence  produced  between  the  acid  and  alkali  produces  fuch  a 
difcharge  of  fixed  air,  as  raifes  the  bread  in  lefs  than  ten  mi¬ 
nutes.  He  informs  us  alfo,  on  the  authority  of  Dr.  Itulli,  that 
“  near  Saratoga  there  are  two  mineral  fprings,  the  waters  of 
which  have  all  the  properties  of  the  famous  Pyrmont  water, 
being  highly  impregnated  with  fixed  air.  When  this  water  is 
mixed  with  flour  into  dough,  it  is  fufticient,  without  yeaft,  to 
make  a  very  light  and  palatable  bread.”  A  third  fadl  is  llill 
more  deeifive.  “  I  procured  (fays  the  Dodlor)  tame  nice  cryf- 
tals  of  the  fait  formed  by  the  foffile  alkali  and  fixed  air,  and 
diffolvcd  them  in  water  fufticient  to  make  a  fmall  loaf  of  bread*. 
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To  this  I  added  a  little  of  the  marine  acid,  commonly  called 
fpirit  of  fea-falt;  fixed  air  was  generated,  but  was  abforbed  by 
the  cold-water  ;  it  was  then  mixed  with  flour,  fet  in  a  warm 
place  to  rife,  and  fhortly  after  baked ;  and  I  had  the  exquifite 
pleafure  to  obtain  a  tolerably  light  loaf  of  bread,  fuch  as  any 
one  would  have  fuppofed  to  have  been  fermented,  which  was 
feafoned  by  the  fea-falt,  formed  by  the  union  of  the  fotfile  al¬ 
kali  and  fpirit  of  fea-falt ;  whilft  the  fixed  air  of  the  foflile  al¬ 
kali  was  difengaged,  in  order  to  raife  it.” 

But  to  thefe  facts  adduced  by  our  author  we  may  add  two 
others,  which  tend  to  fhow  that  fixed  air  is  not  even  necefl'ary 
to  the  railing  of  bread  ;  and  of  confequence  we  cannot  fuppofe 
that  fermentation,  which  produces  a  great  quantity  of  it,  is 
the  foundation  of  the  procefs.  One  is,  that  eggs,  when  beaten 
into  a  froth,  are  fometimes  made  ufe  of  for  raifing  bread  ; 
but  more  efpecially  for  puddings,  See.  in  which  they  perform 
an  operation  fimilar  to  that  of  raifing  and  rendering  bread 
light  and  fpongy.  This  is  done  by  the  rarefadtion  of  the  particles 
of  air  enveloped  among  the  glutinous  particles  of  the  egg  : 
and  hence  fnow,  on  account  of  its  porous  and  fpongy  na¬ 
ture,  containing  a  great  quantity  of  air  enveloped  amongft  its 
particles,  will  do  the  fame  thing.  This  laft  particular  Dr. 
Bolheram  of  Newcaftle  has  mentioned  in  his  late  publica¬ 
tions. 

The  remaining  experiments  of  Mr.  Henry  feem  to  Dr. 
Penington  not  to  be  altogether  unobjectionable.  He  doubts  the 
juftice  of  Mr.  Henry’s  idea,  “  that  wort  cannot  be  brought  into 
the  vinous  fermentation  without  the  addition  of  a  ferment.” 
When  we  confiderthe  analogy  betwixt  the  infufion  of  malt  and 
other  fermentable  liquids,  the  Dodtor  fuppofes  that  wort,  as  well 
as  they,  might  fpontaneoufly  fall  into  a  ftate  of  fermentation. 
Pie  Jays,  indeed,  that  he  has  not  as  yet  been  able  to  dilprove 
the  idea  by  experiment  :  but  Captain  Cook  has  already  made 
the  experiment,  and  the  event  has  decided  the  matter  in  the 
DoCtor’s  favour.  We  are  told  by  that  celebrated  navigator, 
that  the  infpilfated  wort  would  have  anfwered  the  purpofe  ex¬ 
cellently,  provided  it  could  have  been  kept  from  fermentation 
in  its  inipiflated  flate.  But  this  was  found  impoflible  :  of  con¬ 
fequence  we  muft  conclude,  that  wort,  as  well  as  other  liquors, 
will  fall  into  a  ftate  of  fermentation  fpontaneoufly,  though 
perhaps  not  fo  readily,  or  with  fuch  a  fmall  degree  of  heat,  as 
other  fermentable  liquors.  Hence  we  are  not  altogether  cer¬ 
tain,  as  Dr-  Penington  hints,  whether  the  fermentation  in  Mr. 
Henry’s  experiments  might  not  have  taken  place  without  it. 
“  In  the  memoir  (Mr.  Henry’s)  above  mentioned,  fays  the 
Dodtor,  the  author  feems  to  think,  that  fixed,  air  is  the  true 
caufe  of  fermentation  in  vinous  liquors  ;  and  he  tells  us  of  the 
excellent  tafte  afforded  to  punch  by  being  impregnated  with  it. 
Fixed  air,  it  is  well  known,  improves  the  tafte  of  liquors ;  but 
we  cannot  fufpeCt  that  it  made  the  punch  ferment  in  his  expe¬ 
riment :  but  he  tells  us,  that  he  made  an  artificial  yeaft ;  that 
with  this  yeaft  he  made  beer  (perhaps  he  might  have  made  it 
without  it)  and  vinegar  ;  and  that  he  fermented  bread  with  it. 
As  for  its  fermenting  bread,  we  might  readily  allow  that  it 
would  raife  bread,  upon  the  principles  already  laid  down  :  and 
when  he  tells  us  how  quick  the  fermentation  takes  place  in  his 
liquors  when  expofed  to  a  gentle  heat,  may  we  not  juftly  fup¬ 
pofe,  that  the  warmth  extricated  the  fixed  air  that  he  had  arti¬ 
ficially  combined  with  it,  and  that  from  this  phenomenon  alone 
he  had  fuppoled  fermentation  to  be  going  on  in  them  ?  Fixed 
air  is  the  caufe  of  the  brifknefs,  pungent  tafte,  and  fparkling  ap¬ 
pearance,  of  vinous  liquors  ;  and  it  is  remarkable,  that,  in 
equal  circumftances,  the  colder  they  are,  the  more  air  they  con¬ 
tain.  It  is  alfo  a  curious  fa6t,  that  the  fixed  air  in  liqpors  muft 
be  in  a  peculiar  ftate,  otherwife  they  do  not  poffefs  that  brifk- 
aefs  or  pungency  we  fpoke  of  ;  in  fait,  it  muft  be  on  the  point 


of  affuming  its  elaftic  form  :  hence  liquors  are  not  fo  hriik  ia 
cold  as  in  warm  weather;  and  a  connoiffeur  in  porter,  for  in- 
ftance,  will  tell  you,  that  a  bottle  {hall  open  very  brifkly  in  a 
warm  day  ;  and  upon  the  coming  on  of  cold  weather,  all  the 
reft  fhall  be  flat  and  dead  ;  hut  let  them  be  corked  up  and  kept 
in  a  warm  room  for  a  few  days,  they  will  all  recover  their  for¬ 
mer  brifknefs ;  nay,  I  have  feen  a  bottle  opened  in  a  cold  day, 
that  has  been  quite  vapid,  which  was  made  briik  and  lively  by 
corking  it  up  tight  again,  and  fetting  it  for  ten  or  twelve  mi¬ 
nutes  in  a  baton  of  water  a  little  more  than  milk  warm.” 

Dr.  Penington’s  theory  of  fermentation  is  to  the  following 
purpofe  :  I,  The  heat  occurring  in  the  mixture,  he  explains  on 
Dr.  Black’s  principle  of  latent  heat.  2.  In  the  fermenting  pro¬ 
cefs,  he  fuppofes  the  inflammable  part  of  the  mixture  to  have  a 
tendency  to  combine  with  pure  air,  and  thus  to  form  what  is 
called  fixed,  air.  3.  The  pure  air  is  fuppofed  to  be  derived  from 
the  atmofphere,  while  inflammable  air  is  furnillied  by  the  fer¬ 
menting  liquor.  4.  The  fixed  air,  found  in  fuch  plenty  above 
the  liquid  while  in  a  ftate  of  fermentation,  does  not  exift  in  it 
originally,  but  is  formed  by  a  combination  of  the  two  ingre¬ 
dients  juft  mentioned.  5.  On  thefe  principles,  the  heat  which 
takes  place  in  the  mixture  may  he  particularly  explained  in  the 
following  manner  :  “  Suppofe  that  the  quantity  of  heat  in 
the  two  airs  before  combination  was  in  each  as  ten  ;  or,  in  other 
words,  that  they  were  capable  of  containing  that  quantity  in  a 
latent  ftate  elfential  to  their  exiftence  as  matter  in  that  form  ; 
when  they  unite,  they  form  a  very  different  kind  of  air,  which 
is  not  capable  of  combining  with  fo  much  heat,  and  perhaps 
quite  foreign,  to  its  exiftence  as  that  kind  of  matter  :  we  will 
fuppofe  then,  that  it  can  combine  with  but  a  quantity  of  that 
heat  as  five ;  the  confequence  muft  then  be,  that  there  is  a 
quantity  of  redundant  heat  as  fifteen-,  and  there  being  no  bo¬ 
dies  at  hand  undergoing  any  changes  in  their  properties,  by 
which  their  capacities  to  unite  with  heat-  as  a  principle  are  in- 
creafed,  it  becomes  mechanically  diffufed  among  thofe  bodies 
which  are  neareft  to  it;  it  gives  the  redundant  heat  to  the 
hand,”  &c. 

The  procefs  of  fermentation  is  one  of  the  great  preparatives 
of  the  diftillery.  This,  however,  in  the  hands  of  the  cliftillery 
differs  from  the  fermentation  ufed  in  the  making  of  potable  vi¬ 
nous  liquors,  as  being  much  more  violent  and  adtive.  A  large 
quantity  of  yeaft  is  added ;  the  free  air  is  admitted,  and  every 
thing  is  contrived  to  quicken  the  operation,  fo  that  it  is  fome¬ 
times  finifhed  in  two  or  three  days.  Yet  this  great  difpatch, 
however  neceflary  to  the  large  dealer,  has  its  inconveniences; 
for  the  fpirit  is  by  this  means  always  fouler  and  more  grofs,  than 
if  the  liquor  has  undergone  fermentation  in  a  flower  manner. 
It  alfo  fuffers.  a  diminution  in  quantity;  efpecially  if  the  liquor 
be  not  immediately  committed  to  the  ftill  as  foon  as  the  fer¬ 
mentation  is  fairly  completed.  It  is  indeed  a  very  difficult  talk 
to  render  the  bufinefsof  fermentation  perfedt  and  advantageous. 
To  ferment  in  perfedtion  neceffarily  requires  length  of  time, 
careful  attendance,  clofe  vellels,  and  nice  management,  which 
cannot  be  expedted  when  pradtifed  in  the  large  way,  on  account 
of  the  trouble  and  expence;  unlefs  it  could  be  proved  to  the  dif- 
tillers,  as  poffibly  it  fome  time  may,  that  the  quantity  of  fpirit 
would  be  fo  much  greater  from  the  fame  quantity  of  materials 
fo  managed.  They  would  poflefsatleaft  the  great  advantage,  of  the 
fpirit,  thus  procured  by  perfedt  fermentation,  being  much  finer 
than  if  obtained  in  the  common  way.  Till  this,  however,  fhall 
be  made  out,  it  may  not  be  amifs  to  fee  how  far  the  more  per¬ 
fedt  art  of  vinous  fermentation  is  pradticable  by  the  diftiller  in 
the  prefent  circumftances  of  things.  The  improvements  to  be 
made  in  this  will  principally  regard,  1.  The  preparation  or 
previous  difpofition  of  the  fermentable  liquor.  2.  The  addi¬ 
tions  tending  to  the  general  or  fome  particular  end.  3.  The  ad- 
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million  or  exclufion  of  the  air.  4.  The  regulation  of  the  ex¬ 
ternal  heat  or  cold.  5.  A  fuitable  degree  of  rell  at  laR.  When 
proper  regard  is  had  to  thele  particulars,  the  liquor  will  have 
its  due  fermentation,  and  thence  yield  a  pure  and  copious  in¬ 
flammable  fpirit  by  difiillation.  The  liquor  intended  for  fer¬ 
mentation,  for  the  (till,  fliould  be  rather  thin  and  aqueous. 
That  fort  of  richnefs  there  is  in  the  fourteen  fhilling  fmall  beer 
is  theutmeft  that  ought  to  be  allowed  to  it.  This  property  not 
only  fits  it  to  ferment  readily,  but  alfo  to  yield  a  larger  propor¬ 
tion  of  fpirit  than  it  would  do  if  more  rich  or  clammy.  It 
will  alfo  fooner  become  fine  by  Handing  before  fermentation ; 
whence  it  may  be  commodioufly  drawn  off  from  its  dregs, 
which  mutt  always,  in  cafe  of  corn,  malt,  or  any  other  mealy 
fubllance,  be  kept  out,  where  the  purity  of  the  fpirit  is  confut¬ 
ed.  A  certain  degree  of  warmth  feems  nccelfary  in  all  the 
northern  climates,  to  all  forts  of  artificial  liquors  intended  for 
immediate  fermentation,  efpecially  in  winter/;  but  the  natural 
juices  of  vegetables,  which  have  never  been  infpiffated,  as  that 
of  grapes  and  other  fruits  when  fully  ripened,  will  ufually 
ferment,  as  foon  as  they  are  expreffed,  without  any  external  al- 
fiitance.  But  as  a  certain  degree  of  infpiffation  prevents  the 
tendency  to  fermentation  in  all  vegetab'e  juices,  though  other- 
wile  ftroagly  difpofed  to  ferment  :  l'o  a  long  continuance,  or  an 
increafe  of  the  infpifiating  heat,  efpecially  if  it  a£ts  immediately 
through  a  metalline  or  lolid  body  upon  the  juice,  will  deltroy 
its  fermenting  property  ;  and  it  will  do  this  the  more  effeCtual- 
ly,  as  the  heat  employed  approaches  to  that  of  lcorching,  or 
the  degree  capable  of  giving  an  empyreuma.  After  the  fame 
manner,  ieveral  experiments  make  it  appear  that  there  is  a 
certain  degree  of  heat,  the  continuance  or  leaft  increafe  of 
which  proves  detrimental  or  deftruftlve  to  fermentation, -as 
there  is  another  which  in  a  wonderful  manner  encourages  and 
promotes  it.  Thefe  two  degrees  of  heat  ought  to  be  carefully 
noted  and  fettled  by  the  thermometer. 

The  juices  of  plants  are  (trangeiy  altered  by  fermentation; 
and  are  lulceptible  of  many,  and  thofe  very  various,  changes 
from  itr.  And  it  is  not  only  the  juices  of  fruits  that  are  thus 
to  be  wrought  upon,  as  thofe  of  apples,  pears,  grapes,  and  the 
like,  in  the  common  way  ;  but  there  is  an  artificial  change  to 
be  made  in  the  feeds  of  plants  by  what  is  called  malting. 
Neither  is  it  grain  alone  that  is  thus  to  be  wrought  upon,  but 
any  other  feed  whatever  may  be  made  to  yield  its  juices  and 
virtues  freely  to  water  by  this  procefs.  The  juices  of  roots  al¬ 
fo,  for  inftance  that  of  liquorice,  will  be  wrought  upon  in  the 
fame  manner;  and  the  juices  of  the  bodies  of  trees,  as  of  the 
birch,  and  the  like.  If  in  the  month  of  March  a  hole  be  bored 
into  the  body  of  a  birch-tree,  and  this  hole  be  Hopped  with  a 
cork,  through  the  middle  of  which  there  is  thruH  a  quill  open 
at  both  ends,  the  juices  of  the  tree  will  drop  out  of  the  quill  at 
the  rate  of  a  large  drop  every  fecond  of  a  minute,  and  a  great 
quantity  will  in  time  be  obtained  in  this  manner.  This  liquor 
is  not  unpleafant  to  the  tafte,  and  looks  tolerably  clear,  refem- 
bling  water  into  which  a  little  milk  had  been  fpilt.  There  are 
many  ways,  of  fermenting  this  juice,  by  all  of  which  it  is  con¬ 
verted  into*  a  fort  of  wine.  Thefe  are  well  known.  But  there 
is  another  remarkable  property  in  our  maples,  both  the  com¬ 
mon  fmall  kind  and  the  great  one,  which  we  cail  the  fycamore: 
thefe  being  tapped  in  the  fame  manner,  will  bleed  freely  in  win¬ 
ter  ;  and  their  juices,  after  a  hard  froH  breaks,  will  How  out  in 
fo  copious  a  manner  as  is  fcaree  to  be  conceived.  The  willow, 

'  the  poplar,  and  the  walnut-tree,  will  all  bleed  alfo ;  and  fer¬ 
mentation,  of  which  their  feveral  juices  are  eafily  fufceptible, 
will  turn  them  all  into  palatable  and  Hrong  wines. 

FEIIN,,  i-t l  1  x,  in  botany.  See  Filices.  Fern  is  very 
common  in  dry  and  barren  places.  It  is  one  of  the  word  weeds 
for  lands,  and  very  hard  to  deftroy  where  it  has  any  thing  of 
a  deep  foil  to  root  in.  In  fome  grounds,  the  roots  of  it  are 
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found  to  the  depth  of  eight  feet.  One  of  the  moH  efieClual  ways 
to  deflroy  it  is  by  often  mowing  the  grafs  ;  and,  if  the  field  is 
ploughed  up,  plentiful  dunging  likewife  is  very  good  :  but  the 
mofi  certain  remedy  for  it  is  urine.  However,  fern,  cut  while 
the  fap  is  in  it,  and  left  to  rot  upon  the  ground,  is  a  very  great 
improver  of  land.  In  fome  parts  of  the  north,  the  inhabitants 
mow  it  green  ;  and,  burning  it  to  afiies,  make  thofe  allies  up 
into  balls  with  a  little  water.  They  then  dry  them  in  the  fun, 
and  make  ufe  of  them  to  clean  their  linen  with  ;  looking  upon 
it  to  be  near  as  good  as  foap  for  that  purpole, 

Male  Fern.  See  Polypodium. 

Female  Fern.  See  Ptekis. 

FERNANDO,  or  Fernandes,  an  ifiand  in  the  Pacific  ocean. 
See  Juan  Fernandes. 

FERONIA,  the  pagan  goddefs  of  woods  and  orchards.  This 
deity  took  her  name  from  the  town  Feronia,  fituated  at  the  loot 
of  mount  SoraCte  in  Italy,  where  were  a  wood  and  temple  con- 
fecrated  to  her.  That  town  and  wood  are  mentioned  by  Virgil, 
in  the  catalogue  of  Turnus’s  forces.  Strabo  relates,  that 
thofe  who  facrificed  to  this  goddefs  walked  barefoot  upon 
burning  coals,  without  being  hurt.  She  was  the  guardian 
deity  of  freed-men,  who  received  their  cap  of  liberty  in  her 
temple. 

FERRARA,  a  large,  handfome,  and  famous  town  of  Italy, 
capital  of  a  duchy  of  the  fame  name,  with  a  bifhpp's  fee.  Its 
magnificent  fireets,  -and  number  of  fine  buildings,  evince  that 
it  was  formerly  a  rich  and  flourilhing  city.  The  prefent  inha¬ 
bitants,  however,  who  are  very  few  in  proportion  to  the  extent  of 
the  town,  bear  every  mark  of  poverty.  But  they  Hill  retain  an 
old  privilege  of  wearing  fwords  by  their  fide  ;  a  privilege  ex¬ 
tended  to  the  lowefi  mechanics,  who  flrut  about  with  great  dig¬ 
nity.  Fencing  is  the  only  lcience  in  a  Hourilhing  condition  in 
this  town,  which  furnifhes  all  Italy  with  Ik  il  ful  fencing-matters. 
It  was  famous  formerly  for  a  manufactory  of  fword-blades.  The 
Scotch  Flighlanders,  who  had  a  greater  demand  for  fwords,  and. 
were  nicer  in  their  choice  of  blades  than  any  other  people,  ufed 
to  get  them  from  a  celebrated  maker  of  this  town,  of  the  name 
of  Andrea  di  Ferrara  ;  and  the  beH  kind  of  broad  fwords  are 
ftill  called  by  the  Highlanders,  “  True  Andrew  Ferraras.”  In 
the  Benediftine  church,  Arioflo  the  poet  is  interred.  Ferrara  is 
feated  on  the  river  Po,  2  j  miles  N.  E.  of  Bologna.  Lon.  11.41. 
E.  lat.  44.  54.  N. 

Ferrara,  or  the  Ferrarese,  a  province  of  Italy,  in  the 
territory  of  the  Church  ;  bounded  on  the  N.  by  the  Polefino  di 
Rovigno,  on  the  W.  by  the  duchv  of  Mantua,  on  the  S.  by  the 
Bolognefe  and  Romagna,  and  on  the  E.  by  the  gulf  of  Venice. 
It  had  its  own  dukes  till  1597,  when  pope  Clemeiit  VIII  united 
it  to  the  apofiolic  chamber.  Since  that  time  it  has  been  almoll 
all  uncultivated,  though  it  was  one  of  the  finelt  countries  in 
Italy.  The  air  is  unwholefome,  on  account  of  the  marfhes, 
and  the  inhabitants  are  too  few  to  drain  them.  Ferrara  is  the 
capital. 

FERRARIA,  in  botany  ;  a  genus  of  the  triandria  order,  be¬ 
longing  to  the  gynandria  clafs  of  plants  ;:  and  in  the  natural 
method  ranking  under  the  fixth  order,  Erf  ate?.  The  fpathae 
are  uniilorons  ;  the  petals  fix  in  number,  and  wavingly curled ; 
the  ftigmata,  cuCullated  or  cowled  ;  the  caplule  is  trilocular,  in¬ 
ferior.  There  are  two  fpecies,  natives  of  the  Cape  of  Good  Hope. 
There  is  a  great  Angularity  in  the  root  of  one  of  thefe  fpecies, 
that  it  vegetates  only  every  other  year,  and  fometimes  every  third 
year  ;  in  the  intermediate  time  it  remains  inactive,  though  very 
found  and  good. 

FERRARS  (George),  a  lawyer,  poet,  hifiorian,  ami  accom- 
plilhed  gentleman,  was  defeended  from  an  ancient  family  in 
Kertforufinre,  and  born  about  the  year  1510,  in  a  village  near 
St.  Alban’s.  He  was  educated  at  Oxford,  and  thence  removed 
to  Lincoln’s  inn  ;  where  applying  with  uncommon  diligence  t# 
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the  ftudy  of  the  law,  he  was  foon  diftinguifhed  for  his  elocution 
at  the  bar.  Cromwell  earl  of  Elfex,  the  great  minifter  of  Henry 
VIII,  introduced  him  to  the  king,  who  employed  him  as  his 
menial  fervant,  and  in  1535  gave  him  a  grant  of  the  manor 
of  Flamftead  in  his  native  county.  This  is  fuppofed  to  have 
been  a  profitable  eftate 3  neverthelefs,  Mr.  Ferrars  being  a  gay 
courtier,  and  probably  an  expenfive  man,  about  feven  years 
after  was  taken  in  execution  by  a  iherifFs  officer  for  a  debt  of 
200  merks,  and  lodged  in  the  compter.  Being  at  this  time 
member  for  Plymouth,  the  houfe  of  commons  immediately  in¬ 
terfered,  and  he  foon  obtained  his  liberty.  He  continued  in 
favour  with  the  king  to  the  end  of  his  reign  3  and  in  that  of 
Edward  VI  he  attended  the  lord  protedtor  Somerfet,  as  a  com- 
miffioner  of  the  army,  in  his  expedition  to  Scotland  in  134,8. 
In  the  lame  reign,  the  young  king  being  then  at  Greenwich, 
Mr.  Ferrars  was  proclaimed  lord  of  mifrule,  that  is,  prince  of 
fports  and  paftimes  3  which  office  he  dilcharged  during  12  days, 
in  Chriftmas  holidays,  to  the  entire  fatisfabtion  of  the  court. 
This  is  all  we  know  of  Mr.  Ferrars  5  except  that  he  died  in 
1579  at  Flamftead  in  Hertfordfhire,  and  was  buried  in  the 
pariffi-church.  He  was  not  lefs  celebrated  for  his  valour  in  the 
field,  than  for  his  other  accomplifliments  as  a  gentleman  and  a 
fcholar.  He  wrote,  1.  Hiftory  of  the  Reign  of  Queen  Mary  3 
publifhea  in  Grafton’s  chronicle,  1569,  fol.  2.  Six  tragedies, 
or  dramatic  poems  :  publiihed  in  a  book  called  the  Mirror  for 
Magif  rates,  firft  printed  in  1,559,  afterwards  in  1387,  and 
again  in  1610. 

Ferrars  (Henry),  a  Warwickffiire  gentleman  of  a  good 
family,  was  eminent  in  antiquities,  genealogies,  and  heraldry. 
Mr.  Wood  lays,  that  out  of  the  collections  of  this  gentleman 
Sir  William  Dugdale  laid  part  of  the  foundation  of  his  celebrated 
Antiquities  of  Warvjickfjire.  Cambden  alfo  makes  honourable 
mention  of  his  affiftance  in  relation  to  Coventry.  Some  fcattered 
poems  of  his  were  publiihed,  among  others,  in  the  reign  of  queen 
Elizabeth  ;  and  he  died  in  1633. 

FERRET,  in  zoology.  See  Mustela. 

Ferret,  among  glafs-makers,  the  iron  with  which  the  work¬ 
men  try  the  melted  metal,  to  fee  if  it  be  fit  to  work.  The  term 
is  alfo  ufed  for  thofe  irons  which  make  the  rings  at  the  mouth 
of  a  bottle. 

FERRETTO,  in  glafs  making,  a  fubftance  which  ferves  to 
colour  glafs.  This  is  made  by  a  limple  calcination  of  copper, 
but  it  ferves  for  feveral  colours  :  there  are  two  ways  of  making 
it.  The  firft  is  this  :  Take  thin  plates  of  copper,  and  lay  them 
on  a  layer  of  powdered  brimftone,  in  the  bottom  of  a  crucible  ; 
over  thefe  lay  more  brimftone,  and  over  that  another  layer  of 
the  plates,  and  fo  on  alternately  till  the  pot  is  full.  Cover  the 
pot,  lute  it  well,  place  it  in  a  wind-furnace,  and  make  a  ftrong 
fire  about  it  for  two  hours.  When  it  is  taken  out  and  cooled, 
the  copper  will  be  found  fo  calcined,  that  it  may  be  crumbled 
to  pieces  between  the  fingers  like  a  friable  earth.  It  will  be  of 
a  reddifh,  and,  in  fome  parts,  of  a  blackifh  colour.  This  muft 
be  powdered  and  lifted  fine  for  ufe.  Another  way  of  making 
ferretto  is  as  follows  :  Make  a  number  of  ftratifications  of  plates 
of  copper  and  white  vitriol  alternately  in  a  crucible 3  which 
place  on  the  floor  of  the  glafs  furnace  near  the  eye  3  and  let  it 
itand  there  three  days  3  then  take  it  out,  and  make  a  new  ftrati- 
fication  with  more  frefh  vitriol  3  calcine  again  as  before.  Re¬ 
peat  this  operation  fix  times  3  and  a  moft  valuable  ferretto  will 
be  obtained. 

FERRI  (Ciro),  a  fkilful  painter,  born  of  a  good  family  at 
Rome,  in  1634.  He  was  bred  under  Peter  Cortona  5  and  the 
works  of  the  fcholar  are  often  miftaken  for  thofe  of  the  mafter. 
The  great  duke  of  Tufcany  nominated  him  chief  of  the  Flo¬ 
rentine  fchool  3  and  he  was  as  good  an  architeH  as  a  painter. 
He  died  in  1689. 

FERRO,  or  Hiero,  one  of  the  Canary  Ifies,  remarkable 


for  this  circumftance,  that  feveral  geographers  have  .reckoned 
their  firft  meridian  from  its  wefternmoft  extremity.  It  is  a  dry 
and  barren  fpot,  affording  no  water  except  what  is  fupplied,  irr 
a  furprifing  manner,  by  the  fountain-tree,  which  grows  in  this 
ifland,  and  diftils  water  from  its  leaves,  in  fuch  plenty  as  to 
anfwer  all  the  purpofes  of  its  inhabitants.  This  tree  (according 
to  the  author  of  the  Hiftory  of  the  Canary  Iflands,  who  has 
given  an  ample  defeription  of  it)  is  not  peculiar  to  this  ifland, 
as  one  of  the  fame  kind  is  laid  to  be  in  the  ifland  of  St.  Thomas 
in  the  gulf  of  Guinea.  Lon.  17,  4 6.  W.  Lat.  27.  47.  N. 

Ferro,  Faro,  Farro,  or  Fkkoe  Islands,  a  clufter  of  final! 
i (lands  in  the  Northern  Ocean,  between  5°  and  8^  W.  Ion.  and 
6i°  and  63°  N.  lat.  They  are  fubjefl  to  Denmark.  There 
arc  17  which  are  habitable,  each  of  which  is  a  lofty  mountain 
riling  out  of  the  waves,  divided  from  the  others  by  deep  and 
iftpid  currents.  Some  of  them  are  deeply  indented  with  fecure 
harbours,  all  of  them  lleep,  and  moft  of  them  faced  with  tre¬ 
mendous  precipices.  The  furfaee  confifts  of  a  (hallow  foil  of 
remarkable  fertility  3  for  barley,  the  only  corn  grown  here, 
yields  above  20  for  one  ;  and  the  grafs  affords  abundant  paftu- 
rage  for  lheep.  The  exports  are  faked  mutton,  tallow,  goole- 
quills,  feathers,  eider-down,  knit  woollen  waiftcoats,  caps,  and 
ftockings.  No  trees  above  the  fize  of  a  juniper,  orftunted 
willow,  will  grow  here  ;  nor  are  any  quadrupeds  to  be  feen  ex¬ 
cept  the  lheep,  and  rats  and  mice,  originally  efcaped  from 
fhips.  Vaft  quantities  of  lea-fowls  frequent  the  rocks,  and  the 
taking  of  them  furnlflies  a  perilous  employment  for  the  inha¬ 
bitants.  Sometimes  a  dreadful  whirlwind  agitates  the  fea  to  a 
great  degree,  catches  up  a  vaft  quantity  of  water,  fo  as  to  leave 
a  great  temporary  chal'm  on  the  fpot  on  which  it  falls,  and 
carries  away  with  it,  to  an  amazing  diftance,  any  fifli  within 
reach  of  its  fury.  .  Thus,  great  fhoals  of  herrings  have  been  found 
here  on  the  higheft  mountains. 

FERROL,  a  town  of  Spain,  in  Galicia,  «with  a  famous  har¬ 
bour,  not  only  one  of  the  beft  in  Spain,  but  even  of  all  Europe  ; 
for  here  the  velfels  lie  fafe  from  all  winds,  and  here  the  Spanifh 
fquadrons  frequently  rendezvous  in  time  of  war.  It  is  feated  on 
a  bay  of  the  Atlantic,  20  miles  N.  E.  of  the  Groyne.  Lon.  8. 
4.  W.  Lat.43.30.  N. 

FERRUGO,  rust.  See  Rust. 

FERRUM,  iron.  See  Ikon. 

FERRY,  a  liberty  by  prefeription,  or  by  the  king’s  grant, 
to  have  a  boat  for  paflage,  on  a  frith  or  river,  for  carrying  paf- 
lengers,  horfes,  &c.  over  the  fame  for  a  reafonable  toll. 

FERTILITY,  that  quality  which  denominates  a  thing  fruit¬ 
ful  or  prolific.  Nothing  can  produce  fertility  in  the  human 
fpecies,  but  what  promotes  perfeft  health,  'to  increale  the 
fertility  of  vegetables,  fay3  lord  Bacon,  we  muft  not  only  in- 
creafe  the  vigour  of  the  earth  and  of  the  plant,  but  alfo  preferve- 
what  would  otherwife  be  loft  :  whence  he  infers,  that  much 
may  be  faved  by  fetting,  in  comparifon  of  lowing.  Evelyn’s 
Sylva,  the  Philofophical  Tranfadlions,  the  French  Memoirs,  and 
the  works  of  our  modem  agriculturifts  may  be  confulted  on 
this  fubjeft. 

FERULA,  a  little  wooden  pallet  orflice,  reputed  the  fchool- 
mafter’s  feeptre,  wherewith  he  chaftifes  the  boys,  by  ftriking 
them  on  the  palm  of  the  hand.  The  word  is  Latin,  and  has 
alfo  been  ufed  to  denote  the  prelate’s  crofier  and  ftaff.  It  is  fup¬ 
pofed  to  be  formed  of  the  Latin  ferire  “  to  flrike.”  Under 
the  eaftern  empire,  the  ferula  was  the  emperor’s  feeptre,  as  is 
feen  on  divers  medals  j  it  confifts  of  a  long  ftem  or  fhank,  and 
a  flat  fquare  head.  The  ufe  of  the  ferula  is  very  ancient  among 
the  Greeks,  who  ufed  to  call  their  princes  vx.f&rr/.ocpofn,  q.  d. 
“  ferula-bearers.”  In  the  ancient  eaftern  church,  ferula  or 
nartbex  fignified  a  place  feparated  from  the  church  3  wherein 
the  penitents  or  the  catechumens  of  the  fecond  order,  called 
aufcultantcs,  were  kept,  as  not  being  allowed  to 
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enter  the  church  ;  whence  the  name  of  the  place,  the  perfons 
therein  being  under  penance  or  difcipline  :  fub  ferula  e rant 
ecclejice. 

Ferula.,  Fennel-giant,  in  botany  ;  a  genus  of  the  digyru'a 
order,  belonging  to  the  pentandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  45th  order,  Umbellatce.  The 
fruit  is  oval,  comprett'ed  plane,  with  three  ftriae  on  each  fide. 
There  are  nine  fpecies  ;  all  of  them  herbaceous  perennials,  riling 
from  three  to  ten  or  twelve  feet  high,  with  yellow  flowers. 
They  are  propagated  by  feeds,  which  fliould  be  fown  in  au¬ 
tumn  ;  and,  when  planted  out,  ought  to  be  four  or  five  feet 
diftant  from  each  other,  or  from  any  other  plants ;  for  no  other 
will  thrive  under  their  (hade.  The  drug  alfafetida  is  obtained 
from  a  fpecies  of  ferula,  though  not  peculiarly ;  being  alfo  pro¬ 
duced  by  fome  other  plants. 

FESCENNINE  verses,  in  antiquity,  were  a  kind  of  fati- 
rical  verfes,  full  of  wantpn  and  obfcene  expreffions,  fung  or  re- 
hcarfed  by  the  company,  with  many  indecent  geltuies  and 
dances,  at  the  fulemnization  of  a  marriage  among  the  Romans. 
Hor.  ep.  i.  lib.  v.  145.  The  word  is  borrowed,  according  to 
■Macrobiu',  from  fafcinum,  “  a  charm  the  people  taking fuch 
longs  to  be  proper  to  drive  away  witches,  or  prevent  their  ef¬ 
fect  5  but  its  more  provable  origin  is  from  Fefcennium,  a  city 
of  Campania,  where  fuch  verfes  were  firfl  ufed. 

FESSE,  in  heraldry,  one  of  the  nine  honourable  ordinaries. 
See  Heraldry. 

Fesse-  Point,  is  the  exa£t  centre  of  the  efcutcheon.  See 

Point. 

Fesse-  Ways,  or  in  Fesse,  denotes  any  thing  borne  after  the 
manner  ofafefi'ej  that  is,  in  a  rank  acrofs  the  middle  of  the 
fhield. 

Party  per  Fesse,  implies  a  parting  acrofs  the  middle  of  the 
fhield,  from  fide  to  fide,  through  the  felle  point. 

FESTI  dies,  in  Roman  antiquity,  certain  days  in  the  year 
devoted  to  the  honour  of  the  gods.  Numa,  when  he  dillributed 
the  year  into  12  months,  divided  the  fame  into  the  dies  fe.fli, 
dies  prof  ft i,  and  dies  interciji.  The  fefti  were  again  divided 
into  days  of  facrifice,  banquets,  games,  and  feriss.  See  Ferine. 
Jhe  proftjii  were  thofe  days  allowed  to  men  for  the  adminiftra- 
tion  of  their  affairs,  whether  of  a  public  or  private  nature  :  thefe 
were  divided  into  fafti,  comitiales,  &c.  See  Fasti,  Comitiales, 
&c.  The  interciji  were  days  common  both  to  gods  and  men, 
fome  parts  of  which  were  allotted  to  the  fervice  of  the  one,  and 
fome  to  that  of  the  other. 

FESTINO,  in  logic,  the  third  mood  of  the  fecond  figure  of 
the  fyllogifm,  the  firfl:  propofition  whereof  is  an  univerlal  ne¬ 
gative,  the  fecond  a  particular  affirmative,  and  the  third  a  par¬ 
ticular  negative  ;  as  in  the  following  example  : 

FES  No  bad  man  can  be  happy. 

TI  Some  rich  men  are  bad  men. 

NO  Ergo,  lome  righ  men  are  not  happy. 

FESTIVAL,  a  time  of  feafling.  See  Feast.  The  term 
is  particularly  applied  to  anniverfary  days  of  civil  or  religious 
exultation. 

FESTOON,  in  ai’chiteflure  and  fculpture,  See.  an  ornament 
in  form  of  a  garland  of  flowers,  fruits,  and  leaves,  intermixed 
or  twifted  together.  It  is  in  the  form  of  a  firing  or  collar, 
much  the  wideft  in  the  middle,  where  it  falls  down  in  an  arch  ; 
being  extended  by  the  two  ends,  the  extremities  of  which  hang 
down  perpendicularly.  Feftoons  are  now  chiefly  ufed  in  friezes, 
and  other  vacant  places  which  want  to  be  filled  up  and  adorned  ; 
being  done  in  imitation  of  the  long  clutlers  of  flowers,  which 
the  ancients  placed  on  the  doors  of  their  temples  and  houfes  on 
feftival  occafions. 

FESTUCA,  fescue,  in  botany ;  a  genus  of  the  digynia  or¬ 
der,  belonging  to  the  triandria  clafs  of  plants  ;  and  in  the  na¬ 
tural  method  ranking  under  the  34th  order,  Gramina.  The 


calyx  is  bivalved ;  and  the  fpicula  or  partial  fpike  is  oblong  and 
a  little  roundifh,  with  the  glumes  acuminated.  There  are  16 
fpecies  ;  two  of  which,  as  being  the  moll  remarkably  ufeful, 
are  delcribed  under  the  articles  Grass  and  Agriculture. 
Another  fpecies,  called  the  jluitans,  or  floating  fef cue,  from  its 
growing  in  wet  ditches  and  ponds,  is  remarkable  for  the  ufes 
that  are  made  of  its  feeds.  Thefe  feeds  are  finall,  but  very  fweet 
and  nourifliing.  They  are  collected  in  feveral  parts  of  Ger¬ 
many  and  Poland,  under  the  name  of  manna  feeds  ;  and  are 
ufed  at  the  tables  of  the  great,  in  foups  and  gruels,  on  account 
of  their  nutritious  quality  and  grateful  flavour.  When  ground 
to  meal,  they  make  bread  very  little  inferior  to  that  in  common 
ufe.  Tfie  bran,  feparated  in  preparing  the  meal,  is  given  to 
horfes  that  have  worms  5  but  they  rauft  be  kept  from  water  for 
fome  hours  afterwards.  Geefe  are  alfo  very  fond  of  thefe  feeds. 
Mr.  Lightfoot  recommends  this  as  a  proper  gral's  to  be  fown  in 
wet  meadows. 

FESTUS  (Pompeius),  a  celebrated  grammarian  of  antiquity, 
who  abridged  a  work  of  Verrius  Flaccus,  De  Significatione  Ver- 
borum  ;  but  took  fuch  liberties  in  cafiration  and  criticifing,  as, 
Gerard  Voffius  obferves,  are  not  favourable  to  the  reputation  of 
his  author.  A  complete  edition  of  his  fragments  waspublifhed 
by  M,  Dacier  in  1681,  for  the  ufe  of  the  Dauphin.  Scaliger 
fays,  that  Feflus  is  an  author  of  great  ufe  to  thofe  who  would 
attain  the  Latin  tongue  with  accuracy. 

FETLOCK,  in  the  manege,  a  tuft  of  hair  growing  behind 
the  pattern  joint  of  many  horfes ;  for  thofe  of  a  low  fize  have 
fcarce  any  fuch  tuft. 

FETTI  (Domenico),  an  eminent  painter  in  the  ftyle  of 
Julio  Romano,  was  born  at  Rome  in  1589,  and  educated  un¬ 
der  Ludovico  Civoli  of  Florence.  He  painted  but  little  for 
churches,  but  excelled  in  hiftory  ;  his  pictures  are  much  fought 
after,  and  are  fcarce.  -He  abandoned  himfelf  to  diforderly 
courles  ;  and  put  an  end  to  his  life,  by  excelTes,  in  the  35th  year 
of  his  age. 

FETUS.  See  Foetus. 

FEUD,  in  our  ancient  cuftoms,  is  ufed  for  a  capital  quarrel 
or  enmity,  not  to  be  fatisfied  but  with  the  death  of  the  enemy  ; 
and  thence  ufually  called  deadly  feud.  Feud,  called  alfo  feida, 
and  faida,  in  the  original  German  fignifies  gnerram,  i.  e.  be! hi m, 
“  war.”  Lambert  writes  it  feetb,  and  faith  it  fignifies  capitals 
inimicitias,  or  “  implacable  hatred.”  In  Scotland  and  the  north 
of  England,  feud  is  particularly  ufed  for  a  combination  of  kin¬ 
dred  to  revenge  the  death  of  any  of  their  blood,  againft  the 
killer  and  all  his  race,  or  any  other  avowed  enemy. 

Feu d,  Feoda,  the  fame  with  Fief,  or  Fee.  See  Feudal 
Syflem. 

FEUDATORY,  or  Feodatory,  a  tenant  who  formerly  held 
his  eftate  by  feodal  fervice.  See  Feodal  Tenure. 

FEVER.  See  Medicine.  The  ancients  deified  the  difeafes 
as  well  as  the  paflions  and  affections  of  men.  Virgil  places 
them  in  the  entrance  into  hell.  Ain.  vi.  273.  Among  thefe. 
Fever  had  a  temple  on  mount  Palatine,  and  two  other  parts  of 
ancient  Rome  ;  and  there  is  {till  extant  an  infeription  to  this 
goddefs.  FEBRI.  DIWE.  FEBRI.  SANCTsE.  FEBIU. 
MAGNJE.  CAMILLA.  AMATA.  PRO.  FILIO.  MALE. 
AFFECTO. 

Fever,  in  farriery.  See  Farriery,  p.414. 

FEVERFEW,  in  botany.  See  Matricaria. 

FEVERSHAM,  a  large  town  in  Kent,  feated  on  a  creek  of 
the  Medway,  and  much  frequented  by  finall  vdfels.  It  is  a 
member  of  the  port  of  Dover,  and  is  governed  by  a  mayor,  1 2 
aldermen,  and  24  jurats.  It  has  a  market  every  Wednefday  and 
Saturday  ;  is  famous  for  the  belt  oytters  for  laying  in  flews ;  and 
has  feveral  gun-powder  mil’s  in  its  neighbourhood  Here  are 
the  remains  of  a  {lately  abbey,  built  by  king  Stephen,  who  was 
interred  in  it  with  his  queen  and  fon.  Here  that  mifguided 
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prince  James  II  attempted  to  embark  for  France,  after  the  fuc- 
-cefs  of  the  prince  of  Orange,  but  was  (topped  by  the  populace, 
and  conveyed  back  to  London.  Feverfhum  is  nine  miles  W.  of 
Canterbury,  and  48  E.  by  S.  of  London.  Lon.  o.  53.  E. 
Lat. ,51.  22.  N. 

FEVILLEA,  in  botany  ;  a  genus  of  the  pentaridria  order, 
belonging  to  the  diacia  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  34th  order,  Cucurl'ilace^e.  The 
male  calyx  is  quinquefid  ;  the  corolla  the  fame  ;  there  are  five 
(lamina  ;  and  the  nedtarium  confifts  of  five  filamei  Is  connivent 
or  clofing  together.  The  female  calyx  is  quinquefid  ;  the  (tyles 
are  three  ;  and  the  fruit  is  an  hard  trilocular.apple  with  an  hard 
bark. 

FEVRE  (Tanegui  le),  of  Caen  in  Normandy,  born  1615, 
was  an  excellent  fcholar  in  the  Greek  and  Roman  learning. 
Cardinal  de  Richelieu  gave  him  a  penfion  of  2000  livres,  to  in- 
fpedt  all  the  wofks  publifhed  at  the  Louvre,  and  defigned  to 
have  made  him  principal  of  a  college  he  was  about  to  ere£l  at 
Richelieu.  But  the  cardinal’s  death  cut  off  his  hopes;  and  Car¬ 
dinal  Mazarine  having  no  great  relifh  for  learning,  his  penfion 
was  ill  paid.  Some  time  after,  the  Marquis  de  Franciere,  go¬ 
vernor  of  Langres,  took  him  along  with  him  to  his  government, 
and  there  he  embraced  the  Protefhnt  religion  :  after  which  he 
was  invited  toSaumur,  where  he  was  ehofen  Greek  “profeffor.  He 
there  taught  with  extraordinary  reputation.  Young  men  were 
tent  to  him  from  all  the  provinces  in  the  kingdom,  and  even 
from  foreign  countries,  while  divines  and  profelfors  themfelves 
gloried  in  attending  his  ledtures.  He  was  preparing  to  go  to 
Heidelberg,  whither  he  was  invited  by  the  prince  Palatine, 
when  he  died,  aged  37.  He  wrote,  1.  Notes  on  Anacreon, 
Lucretius,  Longinus,  Phasdrus,  Juftin,  Terence,  Virgil,  Horace, 
&c.  2.  A  fnort  account  of  the  lives  of  the  Greek  poets.  3.  Two 
volumes  of  letters  ;  and  many  other  works. 

Fevre  (Claud  le),  an  eminent  French  painter,  was  born  at 
Fontainebleau  in  1633,  and  ftudied  in  the  palace  there,  and 
then  at  Paris  under  Le  Sueur  and  Le  Brun  ;  the  latter  of  whom 
advifed  him  to  adhere  to  portraits,  fi-r  which  he  had  a  particular 
talent,  and  in  his  (by le  equalled  the  heft  mailers  of  that  country. 
Hedied  in  England  in  16 75,  aged  42. 

FEZ,  the  capital  of  Fez,  in  Africa.  It  is  an  ancient,  Prong, 
and  one  of  the  largeft  and  handlomeft  cities  in  all  Africa,  com- 
pofed  of  three  towns,  called  Beleyde,  Old  Fez,  and  New  Fez. 
Old  Fez  is  the  moft  confiderabie,  and  contains  about  80,000  in¬ 
habitants.  The  palaces  are  magnificent,  and  there  are  700 
mofques,  30  of  which  are  very  confiderabie,  adorned  with 
marble  pillars,  and  other  ornaments.  The  houfes  are  built  of 
brick  or  (lone,  and  adorned  with  Mofaic  work  :  thole  of  brick 
are  ornamented  with  glazing  and  colours,  like  Dutch  tiles,  and 
the  wood-work  and  ceilings  are  carved,  painted,  and  gilt.  There 
is  a  court  to  every  houfe,  in  which  are  lquare  marble  bafons. 
The  roofs  are  flat,  and  they  deep  thereon  in  the  fummer.  Here 
are  two  colleges  for  ftudents,  finely  built  of  marble  and  adorned 
with  paintings  :  one  of  thofe  has  100  rooms,  and  the  tides  are 
adorned  with  marble  pillars  of  various  colours,  whofe  capitals 
are  gilt,  and  the  roof  glitters  with  gold,  azure,  and  purple. 
Here  are  many  hofpirals,  and' above  ico  public  baths,  many  of 
which  are  iiately  firudlures.  All  the  trades  live  in  a  feparate 
part  of  the  city,  and  the  exchange  full  of  all  forts  of  rich  mer- 
chandile,  is-itfelfas  large  as  a  l'mall  town.  The  gardens  are 
beautiful,  and  full  of  all  kinds  of  fragrant  flowers  and  flirubs, 
fo  that  the  city,  in  general,  is  a  fort  of  terreftrial  paradife.  The 
inhabitants  are  clothed  like  the  Turks,  and  the  ladies  drefs 
very  expenfively  in  the  winter;  but  in  the  fummer,  they  wear 
nothing  but  a  fhift.  It  is  the  centre  of  the  trade  of  this  empire, 
and  hence  caravans  go  to  Mecca,  carrying  with  them  ready¬ 
made  garments,  C<  rdo'-an  'ealher,  indigo,  cochineal,  and  of- 
trich  feathers,  for  which  they  bring  in  return  filks,  muffins,  and 
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drugs.  Other  caravans  go  to  Tombudtoo,  and  the  river  Niger  ; 
one  of  which  confifts  of  20,000  men.  They  travel  over  luch 
dry  barren  deferts,  that  every  other  camel  carries  water.  Their 
eommod'ties  are  fait,  cowries,  wrought  filk,  Britifh  cloth,  and 
the  woollen  manufactures  of  Barbary.  Here  are  a  great  num¬ 
ber  of  Jews,  who  have  handlome  fynagogues  ;  but  the  bulk  of 
the  inhabitants  are  Moors,  of  a  tawny  complexion  :  there  are 
alfo  a  great  number  of  blacks.  It  is  160  miles  S.  of  Gibraltar, 
and  250  N.  E.  of  Morocco.  Lon.  3.  5.  W.  Lat.  33.  40.  N. 

EEZZAN,  a  country  of  Africa,  whofe  (mall  and  circular 
domain,  placed  in  the  vaft  wildernefs,  as  an  ifland  in  the  midft 
of  the  ocean,  is  bounded  on  the  N.  by  Tripoli,  on  the  E.  by 
deferts  that  divide  it  from  Egypt,  on  the  S.  by  Bornou,  and  on 
the  W.  by  the  deferts  of  Zahara,  lying  between  250  and  308 
N.  lat.  An  extenfive  plain,  encompafted  by  mountains,  except 
to  the  W.  compofes  this  kingdom.  To  the  influence  of  thefe 
heights  it  may  be  owing,  that  here,  as  well  as  in  Upper  Egypt, 
no  rain  is  ever  known.  But  though  the  charaHer  of  the  fur- 
face  (which,  in  general,  is  a  light  fand),  and  the  want  of  rain, 
may  feem  to  announce  an  eternal  fleriiity,  yet  the  fpritigs  are  fo 
abundant,  and  there  is  fuch  an  ample  (tore  of  lubterranean  wa¬ 
ter  fupplied  by  the  neighbouring  heights/that  few  of  the  rep-ions 
in  the  N.  of  Africa  exhibit  a  richer  vegetation.  From  wells  of 
8  or  10  feet  deep,  with  feveral  of  which  every  garden  and  every 
field  is  furnifhed,  the  hufbandman  waters,  at  funrife,  the  na¬ 
tural  or  artificial  productions  of  his  land  ;  among  which  are  the 
date  tree,  the  .olive,  lime,  apricot,  pomegranate,  fig,  Indian 
corn  and  barley,  wheat,  pompions  or  calabafh,  carrots,  cu¬ 
cumbers,  onions,  and  garlic.  Among  their  tame  animals. are 
the  fheep,  cow,  goat,  camel,  and  a  fpecies  of  the  domeftic  fowl 
of  Europe.  The  wild  animals  are  the  oflrich,  and  antelopes  of 
various  kinds  ;  one  of  which  is  called  the  huaddee,  and  is  cele¬ 
brated  for  the  fingular  addrefs  with  which,  when  chafed  by -the 
hunters  amid  its  craggy  heights,  it  plunges  from  fhe  precipice, 
and  lighting  on  its  hams,  without  danger  of  purfuit,  continues 
till  evening  in  the  vale  below.  The  heats  of  the  fummer,  which 
continue  from  April  to  November,  are  fo  intenfe,  that  from 
nine  in  the  morning  to  funfet  the  ftreets  are  frequented  by  the 
labouring  people  only  ;  and,  even  in  the  houfes,  relpiration 
would  be  difficult,  if  the  expedient  of  wetting  the  rooms  did 
not  furnifh  its  falutary  aid.  From  May  to  the  end  of  Anguft, 
when  the  wind  is  ufuallyfrom  the  E.  the  S.E.  the  S.  or  the  S.  W. 
the  heat  is  often  fuch  as  to  threaten  inflant  fuffocation ;  but  if 
it  change,  as  for  a  few  days  it  fometimes  does,  to  the  W.  or 
N.W.  a  reviving  freflinefs  immediately  fuccecds.  But  nature  and 
cuftom  have  formed  their  conftitutions  to  fuch  high  degrees  of 
heat,  that  any  approach  to  the  common  temperament  of  Eu¬ 
rope  entirely  deflroys  their  comfort  ;  for  Mr.  Lucas  (the  geo¬ 
graphical  miffionary  from  the  African  Aflbciaiion)  often  ob- 
ferved,  in  his  journey  to  Melurata,  that  when  the  lcorching  heat 
of  the  meridian  fun  had  compelled  him  to  feek  the  (hade,  his 
fellow-travellers,  efpecially  if  the  wind  were  in  the  N.*  laid 
themfelves  clown  upon  the  fand,  in  the  open  fun,  to  receive  a 
double  portion  of  its  warmth  ;  and,  when  they  inquired  after 
his  health,  they  almoft  always  concluded  with  the  expreflion, 
“  Heack  m’andick  berd — We  hope  you  are  not  cold.”  The 
difeafes  to  which  the  inhabitants  are  moft  fubjedl  are  thofe  of 
the  inflammatory  and  putrid  kind.  The  final!  pox  is  common  ; 
violent  headachs  attack  them  in  the  fummer;  and  they  are  af¬ 
flicted  with  rheumatic  pains.  Their  old  women  are  the  prin¬ 
cipal  phylicians.  For  headachs,  they  preferibe  cupping  and 
bleeding  ;  for  pains  in  the  limbs,  they  fend  their  patients  to 
bathe  in  the  hot  lakes  ;  and  for  obftinate  achs  and  (trains  and 
long- continued  ftiflnefs  in  the  mufcles,  they  have  recottrfe,  like 
the  horfe-dodtors  of  Europe,  and  the  phyficians  of  Barbary,  to 
the  application  of  a  burning  iron.  The  greater  part  of  their 
difeafes  may  be  the  coniequeace  of  the  climate,  which  is  cer- 
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tainly  the  caufe  of  the  multitude  of  noxious  animals  that  infeft 
the  country.  Adders,  l'nakes,  fcorpions,  and  toads,  are  the 
conftant  inhabitants  of  their  fields,  their  gardens,  and  their 
houfes.  The  air  is  crowded  with  mofquitos  ;  and  perfons  of 
every  rank  are  over-Tun  with  all  the  different  kinds  of  vermin 
that  attack  the  beggars  of  Europe  ;  and,  though  in  the  fummev 
the  fleas  entirely  dilappear,  they  are  fcarcely  fenfible  of  relief. 
The  natives  are  of  a  deep,  fwarthy  complexion  ;  inclining,  in 
their  perfons,  more  to  the  Negro  than  to  the  Arab  caft  ;  their 
hair  a  fhort  curly  black,  their  lips  thick,  their  nofes  flat  and 
broad,  and  the  fkin  emitting  a  very  fetid  effluvia.  They  are 
tall,  but  not  ftrong  ;  well-thaped,  yet  indolent  and  inactive. 
The  towns  are  chiefly  inhabited  by  hulbandmen  and  fliepherds  ; 
for,  though  they  alio  contain  the  merchants,  artificers,  minifters 
of  religion,  and  officers  of  government,  yet  agriculture  and  paf- 
turage  are  the  principal  occupations.  The  houf  es  are  built  of  clay, 
with  a  flat  roof  compofed  of  boughs  of  trees,  on  which  a  quan¬ 
tity  of  earth  is  laid.  Their  drefs  is  fimilar  to  that  of  the  Moors 
of  Barbary.  In  their  common  intercourfe,  all  diftinilions  of 
rank  feem  forgotten  :  the  fhereef  (or  governor)  and  the  lovveft 
plebeian,  the  rich  and  the  poor,  the  mufler  and  the  lervant, 
converfe  familiarly,  and  eat  and  drink  together.  Generous  and 
hofpitable,  let  his  fare  be  fcanty  or  abundant,  the  Fezzanner  is 
defirous  that  others  fhould  partake  of  it;  and  if  20  perfons  were 
unexpectedly  to  vifit  his  dwelling,  they  mult  all  participate  as 
far  as  it  will -go.  When  they  fettle  their  money  tranfadtions, 
they  fquet  'upon  the  ground,  and  having  levelled  a  fpot  with 
their  hands,  make  dots  as  they  reckon  :  if  they  are  wrong, 
they  fmooth  the  fpot  again,  and  repeat  the  calculation.  Even 
the  byftanders  are  as  eager  to  correct  miftakes  as  if  the  atfair 
were  their  own.  In  religion,  they  are  rigid  but -not  intolerant 
Mahometans.  The  government  is  purely  monarchical ;  but 
its  powers  are  adminiftered  with  fuch  paternal  regard  to  the 
happinefs  of  the  people,  the  rights  of  property  are  fo  revered, 
the  taxes  fo  moderate,  and  juftice  is  directed  by  fuch  a  firm  yet 
temperate  hand,  that  the  people  are  ardently  attached  to  their 
fovereign;  a  circumftance,  to  which,  no  doubt,  his  acknowledged 
defeent  from  the  prophet  has  contributed.  Gold  duft  con- 
flit  utes  the  chief  medium  of  payment  with  the  Fezzanners  ; 
■and  value,  m  that  medium,  is  always  expreifed  by  weight.  Of 
the  adminiftration  of  juftice,  Mr.  Lucas  thus  relates  a  remark¬ 
able  circumftance  :  “  If  any  man  has  injured  another,  and  re¬ 
futes  to  go  with  him  to  the  judge,  the  complainant,  drawing  a 
circle  round  the  oppreflor,  folemnly  charges  him,  in  the  king’s 
name,  not  to  leave  the  place  till  the  officers  of  juftice,  in  fearch 
of  whom  he  is  going,  fhall  arrive;  and  fuch  (if  they  are  to  be 
•credited)  is,  on  the  one  hand,  his  fear  of  the  punifhment  in- 
fl  idled  on  tbofe  who  difobey  the  rnjundtion  ;  and  fo  great,  on 
the  other,  is  his  dread  of  the  perpetual  banifnment,  which,  if 
'he  feeks  his  fafety  by  withdrawing  from  the  kingdom,  muft 
be  his  inevitable  lot,  that  this  imaginary  prifon  operates  as  a 
real  confinement,  and  the  offender  fubmiflively  waits  the  arrival 
of  the  officers.”  Mourzook  is  the  capital  of  this  country. 

FIASCONE,  an  epifcopal  town  of  Italy,  in  the  territory  of 
the  church,  on  a  mountain  near  Lake  Bolfena,  12  miles  N.  W. 
•of  Viterbo.  It  is  noted  for  fine  mufeadine  wine.  Lon.  12.  13.  E. 
Lat.  42.  34.  M. 

FIAT,  in  law,  a  fhort  order  or  warrant,  figned  by  a  judge. 
For  making  out  and  allowing  certain  procelfes. 

FIBRARIflE,  a  clafs  of  fulfils,  naturally  and  effentially  Am¬ 
ple,  not  inflammable  nor  foluble  in  water,  and  compofed  of 
parallel  fibres,  fome  ftiorter,  others  longer  ;  their  external  ap¬ 
pearance  being  bright,  and  in  fome  degree  tranfparent :  add  to 
this,  that  they  never  give  fire  with  fteel,  nor  ferment  with  or 
are  foluble  in  acid  menftrua. 

FIBRE,  in  anatomy,  a  perfedt  Ample  body,  or  at  leaft  as 
Ample  as  any  thing  in  the  human  ftruiture ;  being  fine  and 
Vot.  III. 


(lender  like  a  thread,  and  ferving  to  form  other  parts.  Hence 
fome  fibres  are  hard,  as  the  bony  ones;  and  others  loft,  as  thofe 
deftined  for  the  formation  of  ail  the  other  parts.  The  fibres  arc 
divided  al fo,  according  to  their  {filiation,  into  fuch  as  are 
ftraight,  oblique,  tranfverfe,  annular,  and  fpiral  ;  being 
found  arranged  in  all  thefe  diredtions  in  different  parts  of  the 
body. 

Fibre  is  alfoufed  to  denote  the  {lender  filaments  which  com- 
pofe  other  bodies,  whether  animal,  vegetable,  or  mineral ;  but 
more  el'pecially  the  capillary  roots  of  plants. 

FIBROSE,  or  Fibrous,  fomething  confifting  of  fibres,  as 
the  roots  of  plants.  See  Root. 

FIBULA,  in  anatomy,  the  outer  and  flenderer  of  the  two 
bones  of  the  leg.  See  Anatomy,  p.  168. 

Fibula,  in  furgery,  an  inftrument  in  ufe  among  the  ancients 
for  the  elofing  of  gaping  wounds.  Celfus  fpeaks  of  the  fibula  as 
to  be  ufed  when  the  wound  was  fo  patent  as  noteafily  to  admit 
of  being  fewed. 

Fibula,  in  antiquity,  was  a  fort  of  button,  buckle,  or  clafp, 
made  ufe  of  by  the  Greeks  and  Romans,  for  keeping  clofe  or  tying 
up  fome  part  of  their  clothes.  They  were  of  various  forms,  and 
often  adorned  with  precious  llones.  Men  and  women  wore  them 
in  their  hair  and  at  their  fhoes.  Players  and  mulicians,  by  way 
of  preferving  the  voices  of  children  put  under  their  care  to  leam 
their  arts,  ufed  to  keep  clofe  the  prepuce  with  a  fibula,  left  they 
fhould  have  commerce  with  women. 

FICINUS  (Marfilius),  a  celebrated  Italian,  was  bom  at  Flo¬ 
rence  in  1433,  and  educated  at  the  expenee  of  Laurence  de 
Medicis.  He  attained  a  perfect  knowledge  of  the  Greek  and 
Latin  tongues,  and  became  a  great  philofopher,  a  great  phy- 
fician,  and  a  great  divine.  He  was  in  the  higheft  favour  with 
Laurence  and  Cofmo  de  Medicis,  who  made  him  a  canon  of  the 
cathedral  church  of  Florence.  Fie  applied  himfelf  intenfely  to 
the  fiudy  of  philofophy  ;  and,  while  others  were  ftriving  who 
fhould  be  the  deepeft  read  in  Ariftotle,  who  was  then  the  philo¬ 
fopher  in  fafhion,  he  devoted  himfelf  wholly  to  Plato.  He  was 
indeed  the  firft  who  reftored  the  Platonic  philofophy  in  the  weft ; 
for  the  better  effecting  of  which,  he  tranflated  into  Latin  the 
whole  works  of  Plato.  There  goes  a  ftory,  but  we  know  not 
how  true  it  is,  that  when  he  had  finifhed  his  tranllation,  he 
communicated  it  to  his  friend  Marcus  Mufurus,  to  have  his  ap¬ 
probation  of  it ;  but  that  Mufurus  difliking  it,  he  did  it  all  over 
again.  He  next  tranflated  Plotinus;  and  afterwards  the  works, 
or  part  of  them  at  leaft,  of  Proclus,  Jamblicus,  Porphyrins, 
and  other  celebrated  Platonifts.  In  his  younger  years,  Ficinus 
lived  like  a  philofopher  ;  and  too  much  fo,  as  is  faid,  to  the 
neglect  of  piety.  However,  Savanorola  coming  to  Florence, 
Ficinus  went  with  every  body  elfe  to  hear  hisfermons;  and 
while  he  attended  them  for  the  fake  of  the  preacher’s  eloquence, 
he  imbibed  a  ftrong  fenleof  religion,  and  devoted  himfelf  hence¬ 
forward  more  efpecially  to  the  duties  of  it.  He  died  at  Cor¬ 
reggio  in  1499 ;  and,  as  Baronins  allures  us  upon  the  teftimony 
of  what  he  calls  credible  authors,  appeared  immediately  after 
his  death  to  his  friend  Michael  Mercatus  :  to  whom,  it  feems, 
he  had  promifed  to  appear,  in  order  to  confirm  what  he  had 
taught  concerning  the  immortality  of  the  foul.  His  writings, 
facrcd  and  profane,  which  are  very  numerous,  were  collected 
and  printed  at  Venice  in  1516,  at  Bafil  in  1561  and  1576,  and 
at  Paris  1641,  in  two  vols.  folio.  Twelve  books  of  his  Kpiltles, 
among  which  are  many  treatifes,  were  printed  feparately  in  folio 
at  Venice  1495,  and  at  Nuremberg  1497,  in  4to. 

FICOIDES,  a  name  given  to  levcral  diftindt  plants,  as  the 
mefembryanthemum,  mul'a,  and  opuntia.  See  Mesembrv- 

ANTIIEMUM,  &C. 

FICTION.  See  Fable  and  Poetry. 

FICUS,  the  fig-tree.  See  Banian  Tree. 

FIDD,  an  iron  pin  ufed  at  lea  to  fplice  or  fatten  ropes  tege- 
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th?r ;  it  is  made  tapering  and  (harp  at  one  end.  There  are  alfo 
Adds  of  wood,  which  are  much  larger  than  the  iron  ones.  The 
pin  alfo  in  the  heel  of  the  topmaft,  which  bears  it  upon  the  chefs- 
tree,  is  called  a  find. 

Ynyn-Hannner,  is  ufed  for  a  hammer,  the  handle  of  which  is 
a  field,  or  made  tapering  into  that  form. 

FIDDLE.  See  Violin. 

Fiddle -Wood.  See  Cithakexelon. 

FIDDES  (Richard),  a  learned  divine  and  polite  writer, 
was  born  in  1671,  and  educated  at  Oxford.  He  was  prefent- 
ed  to  the  living  of  Halfham  in  Yorkihire,  where  he  was  fo 
admired  for  the  fweetnefs  of  his  voice  and  the  gracefulnefs  of 
his  delivery,  that  the  people  for  feveral  miles  round  flocked  to 
his  fermons.  Coming  to  London  in  1712,  he  was,  by  the 
favour  of  Dean  Swift,  introduced  to  the  earl  of  Oxford,  who 
made  him  one  of  his  chaplains,  and  the  queen  foon  after  ap¬ 
pointed  him  chaplain  to  the  garrifon  at  Hull:  but  lofing  his 
patrons  upon  the  change  of  the  miniftry,  he  loft  his  chaplain- 
fnip;  and,  being  obliged  to  apply  himlelf  to  writing,  compofed, 
1.  A  Body  of  Divinity;  2.  The  Life  of  Cardinal  Wolley  ;  3. 
A  Treatile  of  Morality,  &c.  He  died  in  1725. 

FIDE-jussoreS  AJJidui.  See  Assiduus. 

Fide -JuJfor,  in  the  civil  law,  is  a  furety,  or  one  that  obliges 
himfelf  in  the  fame  contract  with  a  principal,  for  the  greater 
lecurity  of  the  creditor  or  tlipulator. 

FIDEI-commissum,  in  Roman  antiquity,  an  eftate  left  in 
truft  with  any  perl'on,  for  the  ufe  of  another.  See  Trustee. 

FIDES,  Faith  or  Fidelity,  one  of  the  virtues  deified  by 
the  Pagans.  She  had  a  temple  near  the  Capitol,  founded  by 
Numa  Pompilius  ;  but  no  animals  were  offered,  or  blood  fpilt, 
in  her  facrifices.  During  the  performance  of  her  rites,  her 
priefts  appeared  in  white  veltments,  with  their  heads  and 
hands  covered  with  linen,  to  flrow  that  fidelity  ought  to  be  fa¬ 
ded. 

FIDIUS,  in  Pagan  worfhip,  a  god  who  prefided  over  alli¬ 
ances  and  promifes.  This  deity,  which  the  Romans  borrowed 
from  the  Sabines,  was  alfo  called  Sandhis,  Scmon,  and  Semi- 
pater. 

FIELD,  in  agriculture,  a  piece  of  ground  inclofed,  whether 
for  tillage  or  pafture. 

Field,  in  heraldry,  is  the  whole  furface  of  the  fhield  or  the 
continent,  fo  called  becaufe  it  containeth  thofe  achievements 
anciently  acquired  in  the  field  of  battle.  It  is  the  ground  on 
which  the  colours,  bearing,  metals,  furs,  charges,  &:c.  are  re- 
prefented.  Among  the  modern  heralds,  field  is  lefs  frequently 
ufed  in  blazoning  than  fhield  or  efcutcheon.  See  the  article 
Shield,  Sec. 

Field -Book,  in  furveying,  is  that  wherein  the  angles,  Ra¬ 
tions,  diflances,  &c.  are  fet  down. 

FiELD-Cc/wm,  in  war,  are  fm.all  flags  of  about  a  foot  and  a 
half  fquare,  which  are  carried  along  with  the  quarter-mafter 
general,  for  marking  out  the  ground  for  the  fquadrons  and  bat¬ 
talions  to  encamp  on. 

Field-Dot,  in  ornithology.  See  Turdus. 

Field -Officers,  in  the  art  of  war.  See  Officer. 

Field- Pieces,  fmall  cannons,  from  three  to  twelve  pounders, 
carried  along  with  an  army  in  the  field. 

FiELD-Shi^,  a  weapon  carried  by  artillery  men,  about  the 
length  of  a  halbert,  with  a  fpear  at  the  end  ;  having  on  each 
fide  ears  ferewed  on,  like  the  cock  of  a  match-lock,  where  the 
gunners  fix  in  lighted  matches  when  they  are  upon  command; 
and  then  the  field  Raffs  are  laid  to  be  armed. 

Field-  Works,  in  fortification,  are  thofe  thrown  up  by 
an  army  in  befieging  a  fortrefs,  or  by  the  befieged  to  de¬ 
fend  the  place.  Such  are  the  fortifications  of  camps,  high¬ 
ways,  See. 

E'yfian  Fields.  See  Elysian, 


FIELDING  (Henry),  a  well-known  writer  of  the  prefent 
age,  fon  of  lieutenant-general  Fielding  who  ferved  under  the 
duke  of  Marlborough,  was  born  in  1707-  He  had  four  fil¬ 
ters  ;  of  whom  Sarah  is  well  known,  as  writer  of  The  Adven¬ 
tures  of  David  Simple.  On  the  death  of  his  mother,  his  father 
married  again  ;  and  Sir  John  Fielding,  who  fucceeded  him  in 
the  commilfion  of  the  peace  for  Middlefex,  was  his  brother  by 
this  marriage.  Henry  was  fent  to  Rudy  at  Leyden  ;  but  a  fai¬ 
lure  in  his  remittances  obliged  him  to  return  in  two  years^ 
when  his  own  propenfity  to  gaiety  and  profufion  drove  him  to 
write  for  the  Rage  at  20  years  of  age.  His  firR  dramatic  piece. 
Love  in  feveral  Mafques,  which  was  well  received,  appeared  in 
1727  :  and  all  his  plays  and  farces,  to  the  amount  of  18,  were 
written  before  the  year  1737;  and  many  of  them  are  Rill 
ailed  with  applaul'e.  While  he  was  thus  employed,  he  married 
a  young  lady  with  1500I.  fortune,  and  inherited  an  eflate  of 
200I.  a-year  from  his  mother:  all  which,  though  on  the  plan 
of  retiring  into  the  country,  he  contrived  to  diflipate  in  three 
years ;  and  then  applied  himfelf  to  the  Rudy  of  the  law  for  a 
maintenance.  In  lofing  his  fortune,  he  acquired  the  gout: 
which  rendering  it  impoflible  for  him  to  attend  the  bar,  he  with 
a  fhattered  conRitution  had  recourfe  to  many  extempore  applica¬ 
tions  of  his  pen  for  immediate  fupplies ;  until,  foon  after  the 
late  rebellion,  he  accepted  the  office  of  abting  jufiice  for  Mid¬ 
dlefex,  an  employment  much  more  profitable  than  honourable 
in  the  public  efieem.  Reduced  at  length  by  the  fatigues  of  this 
office,  and  by  a  complication  of  diforders,  he  by  the  advice  of 
his  phyficians  went  to  Lifbon,  where  he  died  in  1754.  He 
wrote  a  great  number  of  fugitive  pamphlets  and  periodical  ef- 
fays ;  but  is  chiefly  diflinguifhed  by  his  Adventures  of  Jofeph. 
Andrews,  and  Hifiory  of  Tom  Jones.  His  works  have  been 
collebfed  and  publilhed,  with  his  life  prefixed,  by  Mr.  Mur- 

p  hy- 

FIENUS  (Thomas),  an  ingenious  and  learned  phyfician, 
born  at  Antwerp  in  1566.  He  went  into  Italy  to  Rudy  phyfic 
under  Mercurialis  and  Aldrovandus  ;  and  on  his  return  diflin¬ 
guifhed  himfelf  fo  much  in  the  univerfity  of  Louvain,  that  he 
was  there  chofen  profefTor  of  phyfic,  and  was  afterwards  made 
phyfician  to  the  duke  of  Bavaria.  He  wrote  feveral  works,  among 
which  were,  De  viribus  imaginationis  3  and  De formatione  foetus. 
He  died  at  Louvain  in  1631. 

FIERI  facias,  in  law,  a  writ  that  lies  where  a  perfon  has 
recovered  judgment  for  debt  or  damages  in  the  king’s  courts 
againfl  one,  by  which  the  fheriff  is  commanded  to  levy  the  debt 
and  damages  on  the  defendant’s  goods  and  chattels. 

FIFE,  in  mufic,  is  a  fort  of  wind  inflrument,  being  a  fmall 
pipe.  See  Pipe. 

Fifeshire,  a  county  of  Scotland,  bounded  on  the  N.  by 
the  frith  of  Tay;  on  the  E.  by  the  Britifh  ocean  ;  on  the  S.  by 
{he  frith  of  Forth  ;  and  on  the  W.  by  the  counties  of  Kinrofs, 
Perth,  and  Clackmannan.  It  is  above  50  miles  long ;  its 
greatefl  breadth  16.  “  This  county,”  fays  Mr.  Pennant,  “  is 

fo  populous,  that  excepting  the  environs  of  London,  fcarce  one 
in  S.  Britain  can  vie  with  it ;  fertile  in  foil,  abundant  in  cattle; 
happy  in  collieries,  in  iron,  in  lime,  and  freeflone  ;  blefl’ed  in 
manufactures ;  the  property  remarkably  well  divided ;  none  in- 
fultingly  powerful  to  diflrefs,  and  often  depopulate  a  country  ; 
moR  of  the  fortunes  of  a  ufeful  mediocrity.  The  number  of 
towns  is  almofl  unparalleled  in  an  equal  traCt  of  coafl ;  for  the 
whole  fhore,  from  Crail  to  Culrofs,  about  40  miles,  is  one  con¬ 
tinued  chain  of  towns  and  villages.” 

Fife -Rails,  in  a  fhip,  are  thofe  that  are  placed  on  baniflers, 
on  each  fide  of  the  top  of  the  poop,  and  fo  along  with  hauncers 
or  falls.  They  reach  down  to  the  quarter-deck,  and  to  the  flair 
of  the  gang-way. 

FIFTH,  in  mufic.  See  Interval. 

FIG,  or  Fig-tree.  See  Banian  Tree . 
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FIGHT,  a  battle  or  combat  between  two  or  any  greater 
number  of  perfons.  See  Battle. 

Cock- Fight,  a  furious  battle  between  two  game  cocks, 
whofe  legs  are  armed  with  fteel  fpurs,  by  means  of  which  they 
continue  to  engage  till  one  or  the  other  isdeftroyed. 

It  mud  appear  aftoniflung  to  every  reflecting  mind,  that  a 
mode  ofdiverfion  fo  cruel  and  inhuman  as  that  of  cock-fighting 
fliould  have  been  fo  general,  that  not  only  the  Ancients,  Barba¬ 
rians,  Greeks,  and  Romans,  fhould  have  adopted  it :  but  that  a 
practice  fo  favage  and  brutal  fhould  be  continued  by  Chriftians 
even  in  thefe  more  enlightened  times. 

The  ancient  Greeks  and  Romans,  as  is  well  known,  were 
wont  to  call  all  the  nations  in  the  world  barbarians  ;  yet  cer¬ 
tainly,  if  we  confider  the  many  inftances  of  cruelty  praCtiled 
among  them,  there  was  very  little  reafon  for  the  diflinCtion. 
Human  facrifices  were  common  both  to  them  and  the  barba¬ 
rians  ;  and  with  them  the  expofing  of  infants,  the  combats 
of  men  with  wild  beads,  and  of  men  with  men  in  the  gladiato¬ 
rial  fcenes,  were  fpeCtacles  of  delight  and  feflivity. 

The  iflanders  of  Delos,  it  feems,  were  great  lovers  of  cock- 
fighting  ;  and  Tanagra,  a  city  in  Bceotia,  the  ille  of  Rhodes, 
Chalcis  in  Euboea,  and  the  country  of  Media,  were  famous  for 
their  generous  and  magnanimous  race  of  chickens.  The  king¬ 
dom  of  Perfia  was  probably  included  in  the  lad,  from  whence 
this  kind  of  poultry  was  firfl  brought  into  Greece  ;  and  if  one 
may  judge  of  the  red  from  the  fowls  of  Rhodes  and  Media,  the 
excellence  of  the  broods  at  that  time  confided  in  their  weight 
and  largenefs  (as  the  fowls  of  thofe  countries  were  heavy  and 
bulky),  and  of  the  nature  of  what  our  fportfmen  call  Jhakclags 
or  turnpokes.  The  Greeks,  moreover,  had  fome  method  of 
preparing  the  birds  for  battle,  by  feeding;  as  may  be  colie&ed 
from  Columella. 

It  fhould  feem,  that  at  fird,  cock-fighting  was  partly  a  reli¬ 
gious  and  partly  a  political  inditution  at  Athens ;  and  was 
there  continued  for  the  purpofe  of  improving  the  feeds  of  valour 
in  the  minds  of  their  youth  ;  but  was  afterwards  abufed  and 
perverted,  both  here  and  in  the  other  parts  of  Greece,  to  a  com¬ 
mon  padime,  without  any  moral,  political,  or  religious  inten¬ 
tion,  and  as  it  is  now  followed  and  pra£lifed  among  us. 

At  Rome,  as  the  Romans  were  prone  to  imitate  the  Greeks, 
we  may  expeft  to  find  them  following  their  example  in  this 
mode  of  diverfion,  and  in  the  word  way,  viz.  without  any  good 
or  laudable  motives ;  fince,  when  they  took  and  brought  it  to 
Rome,  the  Greeks  had  forgotten  every  thing  that  was  com¬ 
mendable  in  it,  and  had  already  perverted  it  to  a  low  and  un¬ 
meaning  fport.  Signior  Hyam  thinks  the  Romans  borrowed 
the  padime  from  Dardanus  in  Afia ;  but  there  is  little  reafon 
for  making  them  go  fo  far  for  it,  when  it  was  fo  generally  fol¬ 
lowed  in  Greece,  whofe  cufloms  the  Romans  were  addicted  to 
borrow  and  imitate.  However,  it  is  probable,  they  did  not 
adopt  this  opinion  very  early.  It  may  be  gathered  from  Co¬ 
lumella,  that  the  Romans  did  not  ufe  the  fport  in  his  time. 
This  author  flyles  cock-fighting  a  Grecian  diverfion  ;  and  fpeaks 
of  it  in  terms  of  ignominy,  as  an  expenfive  amufement,  unbe¬ 
coming  the  frugal  houfeholder,  and  often  attended  with  the  ruin 
of  the  parties  that  followed  it.  The  words  are  remarkable.  “  Nos 
enim  cenfemus  indituere  veiStigal  indudrii  patris-familias, 
non  rixoiarum  avium  lanidae,  cujus  plerumque  totum  patrimo- 
nium  pignus  aleae,  victor  gallinaceus  py£Ies  abdulit  when 
he  deferibes,  as  we  think,  the  manner,  not  of  the  Romans,  but 
of  the  Greeks,  who  had  in  his  time  converted  the  diverfion  of 
cock-fighting  into  a  fpecies  of  gaming,  and  even  to  the  total 
ruin  of  their  families,  as  happens  but  too  often  in  England  at 
this  day.  The  Romans,  however,  at  lad  gave  into  the  cudom, 
though  not  till  the  decline  of  the  empire.  The  fird  caufe  of 
contention  between  the  two  brothers  Badianus  and  Geta,  fons  of 
the  emperor  Septimus  Seyems,  happened,  according  t©  llero- 


dian,  in  their  youth,  about  the  fighting  of  their  cocks  :  and  i£ 
the  battling  between  thefe  two  Princes  was  the  fird  indance  of 
it,  probably  they  had  leen  and  learned  it  in  Greece,  whither 
they  had  often  accompanied  the  emperor  their  father. 

It  is  obfervable,  that  cocks  and  quails  pitted  for  the  pur¬ 
pofe  of  engaging  one  another,  a  outrance,  or  to  the  lalt  gafp, 
for  diverfion,  are  frequently  compared,  and  with  much  pro¬ 
priety,  to  gladiators.  Hence  Pliny’s  exprelfion,  Giillbrum - - 

feu  gladiatorum ;  and  that  of  Columella,  rixofarum  avium  la - 
nijla  ;  lanijla  being  the  proper  term  for  the  mader  of  the  gla¬ 
diators.  Conl'equently  one  would  expedt,  that  when  the  bloody 
fcenes  of  the  amphitheatre  were  difearded,  as  they  were  foon  af-v 
ter  the  Chridian  religion  became  the  edablifliment  of  the  em¬ 
pire,  the  wanton  fliedding  of  men’s  blood  in  fport  being  of  too 
cruel  and  favage  a  nature  to  be  patronifed  and  encouraged  in  an 
inftitution  fo  harmlefs  and  innocent  as  the  Chridian  was,  one 
might  judly  expert  that  the  apTvyrtaany.  and  the  xXixlp voaxnx. 
would  have  ceafed  of  courfe.  The  fathers  of  the  church  are 
continually  inveighing  againfl  the  fpeftacles  of  the  arena,,  and 
upbraiding  their  adverfaries  with  them.  Thefe  indeed  were  more 
unnatural  and  Ihocking  than  a  main  of  cocks  ;  but  this,  how¬ 
ever,  had  a  tendency  towards  infufing  the  like  ferocity  and  im¬ 
placability  in  the  breads  and  difpofitions  of  men.  Befides,  this 
mode  of  diverfion  has  been  in  faft  the  bane  and  deflrudtion  of 
thoufands  here,  as  well  as  thofe  of  lanifa  avium,  “  cock-feed¬ 
ers,”  mentioned  by  Columella,  whofe  patrimonial  fortunes  were- 
totally  dilfipated  and  dedroyed  by  it. 

The  cock  is  not  only  an  ufeful  animal,  but  flately  in  his  fi¬ 
gure,  and  magnificent  in  his  plumage.  “  Imp  erit  ant  fuo  gene  - 
ri,  fays  Pliny,  et  regnum,  in  quacunque  funt  domo,  exercent." 
A ridophanes  compares  him  to  the  king  of  Perfia;  mod  authors 
alfo  take  notice  cf  the  “  fpeftatilfimum  infigne,  ferratum, 
quod  eorum  verticem  regia  corona  modo  exornat.”  Elis  ten-' 
dernefs  towards  his  brood  is  fuch,  that,  contrary  to  the  cudom 
of  many  other  males,  he  will  fcratch  and  provide  for  them  with 
an  afliduity  almofl  equal  to  that  of  the  hen  ;  and  his  generofity 
is  fo  great,  that,  on  finding  a  hoard  of  meat,  he  will  chuckle  the 
hens  together,  and,  without  touching  one  bit  himlelf,  will  relin- 
quifh  the  whole  of  it  to  them.  He  was  called  the  bird  *ar 
by  many  of  the  ancients  ;  he  was  highly  edeemed  in  fomecoun-. 
tries,  and  in  others  was  even  held  faered,  infomuch  that  one 
cannot  but  regret  that  a  creature  fo  ufeful  and  noble  fhould, 
by  a  drange  fatality,  be  fo  enormoufly  abufed  by  us.  It  is 
true,  our  aXix.Tfvoij.ix.ny.,  dr  the  mallacre  of  Shrove  Tuefday,  is 
now  in  a  declining  way ;  and,  in  a  few  years,  it  is  to  be  hoped 
will  be  totally  difufed  :  but  the  cock-pit  dill  continues  a  re¬ 
proach  to  the  humanity  of  Englifhmen,  and  to  their  religion 
the  pured,  the  tendered,  and  mod  compaifionate,  of  all  others, 
not  excepting  even  the  Brachmannic. 

It  is  unknown  when  the  pitched  battle  fird  entered  England  : 
but  it  was  probably  brought  thither  by  the  Romans.  The 
bird  was  here  before  Caefar’s  arrival,  but  no  notice  of  his  fight¬ 
ing  occurs  earlier  than  the  time  of  William  Fitz- Stephen,  who 
wrote  the  life  of  archbifhop  Becket,  fome  time  in  the  reign  of’ 
Henry  II.  and  delcribes  the  cocking  as  a  fport  of  fchool-boys  on 
Shrove  Tuefday.  From  this  time  at  lead,  the  diverfion,  how¬ 
ever  abfurd,  and  even  impious,  was  continued  amongd  us.  It 
was  followed,  though  difapproved  and  prohibited,  39  Edward 
III.  ;  alfo  in  the  reign  of  Henry  VIII :  and  A.  D.  1369.  It 
has  by  fome  been  called  a  royal  diverfion ;  and,  as  every  one 
knows,  the  cock-pit  at  Whitehall  was  ereided  by  a  crowned 
head,  for  the  more  magnificent  celebration  of  it.  There  was 
another  pit  in  Drury-lane,  and  another  in  Javin-fireet.  It 
was  prohibited,  however,  by  one  of  Oliver’s  aids,  March  31, 
1664.  What  aggravates  the  reproach  and  difgrace  uporrEng- 
lifh  nen,  are  thofe  fpecies  of  fighting  which  are  called  the 
lattU-royal  and  the  Wcljb-main ,  known  no  where  in  the  world 
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but  there ;  neither  in  'China,  nor  in  Perfia,  nor  in  Malacca,  nor 
among  thefavage  tribes  in  America.  Thefe  are  fcenes  fo  bloody 
as  almoft  to  be  too  (hocking’  to  relate;  and  yet,  as  many  may 
not  be  acquainted  with  the  horrible  nature  of  them,  it  may  be 
proper,  for  the  excitement  of  our  averfion  and  deteilation,  tode- 
fcribe  them  in  a  few  words.  In  thefe  fights,  an  unlimited  num¬ 
ber  of  cocks  are  pitted,  and  when  they  have  (laughtered  one 
another  for  the  diverfion  CDii  boni  !)  of  the  otherwife  generous 
and  humane  Englifhman,  the  (ingle  furvivtng  bird  is  elteemed 
the  vidor,  and  carries  away  the  prize. 

FIGWORT,  a.  plant,  called  by  the  botaniffs  Scrophu- 

L.ARIA. 

FIGURAL,  Ft  gup.  ate,  or  Figurative,  a  term  applied  to 
whatever  is  expreffed  by  obfcurc  refemblances.  The  word  is 
chiefly  .applied  to  the  types  and  myfteries  of  the  Mofaic  law; 
as  alfo  to  any  expreffion  which  is  not  taken  in  its  primary  and 
literal  fenfe. 

FIGURE,  in  phyfics,  expreffes  the  furface  or  terminating 
extremities  of  any  body. 

Figures,  in  arithmetic,  are  certain  charaflers  whereby  we 
denote  any  number  which  may  be  expreffed  by  any  combination 
of  the  nine  digits,  &rc.  See  Arithmetic. 

Figure,  among  divines,  is  ufed  for  the  myfteries  reprefented 
under  certain  types. 

Figure,  in  dancing,  denotes  the  feveral  fteps  which  the 
dancer  makes  in  order  and  cadence,  contidered  as  they  mark 
certain  figures  on  the  floor.  See  Dancing. 

■'Figure,  in  painting  and  defigning,  denotes  the  lines  and 
colours  which  form  the  reprefentation  of  any  animal,  but 
more  ■  particularly  of  a  human  perfonage.  See  the  article 
Painting. 

Figure,  in  the  manufadures,  is  applied  to  the  various  de- 
figris  reprefented  or  wrought  on  filks,  lattins,  and  other  (luffs 
and  cloths.  The  moftufual  figures  for  fuch  defigns  are  flowers, 

&rc.  It  is  the  woof  of  the  fluff  that  forms  the  figures ;  the 
warp  only  ferves  for  the  ground.  In  working  figured  fluffs, 
there  is  required  a  perfon  tofhow  the  workman  how  far  he  mult 
raile  the  threads  of  the  warp,  to  reprelent  the  figure  of  the  de- 
flgn  with  the  woof,  which  is  to  be  palled  acrofs  between  the 
threads  thus  railed.  This  fome  call  reading  the  dejign. 

For  the  figures  ufually  wrought  on  tapeftry,  brocade,  See. 
fee  Tapestry,  &c. 

For  thofe  given  by  the  calenders,  printers,  Sec.  fee  the  arti¬ 
cle  Calender,  Sec. 

Figure,  in  logic,  denotes  a  certain  order  and  difpofition 
of  the  middle  term  in  any  fyllogifm.  Figures  are  fourfold. 

I.  When  the  middle  term  is  the  fubjedl  of  the  major  propofi- 
tion,  and  the  predicate  of  the  minor,  we  have  what  is  called  the 
firff  figure,  i.  When  the  middle  term  is  the  predicate  of  both 
the  premiffes,  the  fyllogifm  is  faid  to  be  in  the  fecond  figure. 

3.  If  the  middle  term  be  the  fubjedl  of  the  two  premiffes,  the 
fyllogifm  is  in  the  third  figure  :  and,  laftly,  by  making  it  the 
predicate  of  the  major,  and  fubjedl  of  the  minor,  we  obtain  fyl- 
iosrifms  in  the  fourth  figure.  Each  of  thefe  figures  has  a  deter- 
minate  number  of  moods,  including  all  the  potfible  ways  in 
which  propofitions  differing  in  quantity  or  quality  car.  be  com¬ 
bined,  according  to  any  difpofition  of  the  middle  term,  in  order 
to  arrive  at  a  juft  conclufion.  See  Logic. 

Figure,  in  compofition.  See  Oratory  ;  alfo  Allegory, 
Apostrophe,  Hyperbole,  Metaphor,  Personification, 

&c. 

A  Figure,  the  mean  or  inftrument  conceived  to  be  the  agent. 
When  we  furvey  anumbfcfof  connected  objedls,  that  which  makes 
the  greateft  figure  employs  chiefly  our  attention  ;  and  the  emo¬ 
tion  it  raifes,  if  lively,  prompts  us  even  to  exceed  nature  in 
the  conceptions  we  form  of  it.  Take  the  following  exam¬ 
ples..: 


1 

For  Peleus’  fon  Alcides’  rage  had  (lain. 

A  broken  rock  the  force  of  Pirus  threw. 

In  thefe  inftances,  the  rage  of  Hercules  and  the  force  of  Pirus, 
being  the  capital  circumftances,  are  fo  far  exalted,  as  to  be  con¬ 
ceived  the  agents  that  produce  the  effefls. 

In  the  firll  of  the  following  inftances,  hunger,  being  the  chief 
circumftance  in  the  deleription,  is  itfelf  imagined  to  be  the  pa¬ 
tient. 

Whofe  hunger  has  not  tailed  food  thefe  three  days. 

Jane  Shore. 

• - - - As  when  the  force 

Of  fubterranean  wind  tranfports  a  hill.  Paradife Loft. 

- As  when  the  potent  rod 

Of  Amram’s  fon,  in  Egypt's  evil  day 

Wav’d  round  the  coaft,  upcall’d  a  pitchy  cloud 

Of  locufts.  Paradife  Loft. 

A  Figure,  which,  among  related  oljcBs,  extends  tbc proper¬ 
ties  of  one  to  another.  This  figure  is  not  dignified  with  a  proper 
name,  becaufe  it  has  been  overlooked  by  writers.  Giddydrink , 
jovial  wine,  daring  wound,  are  examples  of  this  figure.  Here 
are  adjedlives  that  cannot  be  made  to  fignify  any  quality  of  the 
fubltantives  to  which  they  are  joined  :  a  brink,  for  example, 
cannot  be  termed  giddy  in  a  fenle,  either  proper  or  figurative, 
that  can  fignify  any  of  its  qualities  or  attributes.  When  we  ex¬ 
amine  attentively  the  expreffion,  we  difeover,  that  a  brink  is 
termed  giddy,  from  producing  that  eftedl  in  thofe  who  Hand  on 
it :  in  the  fame  manner,  a  wound  is  faid  to  he  daring,  not  with 
refpeft  to  itfelf,  but  with  refpeft  to  the  boldnefs  of  the  perfon 
who  inflidlsit :  and  wine  Is  faid  to  b t  jovial,  as  infpiring  mirth 
and  jollity.  Thus  the  attributes  of  one  fubjeil  are  extended  to 
another  with  which  it  is  connedled  ;  and’the  expreffion  of  fuch  a 
thought  mud  be  confidered  as  a  figure,  becaufe  the  attribute  is 
not  applicable  to  the  fubjedl  in  any  proper  fenfe. 

How  are  we  to  account  for  this  figure,  which  we  fee  lies  in 
the  thought,  and  to  what  principle  fliall  we  refer  it  ?  Have 
poets  a  privilege  to  alter  the  nature  of  things,  and  at  pleafure 
to  beftow  attributes  upon  a  fubjeft  to  which  they  do  not  belong  ? 
It  is  obferved  in  Lord  Krumes’s  Elements  of  Criticfm,  ch.  ii. 
part  1.  §  6.  that  the  mind  paffes  eafily  and  fweetly  along  a 
train  of  connected  objects,  and,  where  the  objects  are  inti¬ 
mately  connected,  that  it  is  difpofed  to  carry  along  the  good  or 
bad  properties  of  one  to  another ;  efpecially  when  it  is  in  any 
degree  inflamed  with  thefe  properties.  From  this  principle  is 
derived  the  figure  under  conflderation.  Language,  invented 
for  the  communication  of  thought,  would  be  imperfeft,  if 
it  were  not  expreffive  even  of  the  {lighter  propenfities  and  more 
delicate  feelings :  but  language  cannot  remain  fo  imperfect 
among  a  people  who  have  received  any  polilli  ;  becaufe  language 
is  regulated  by  internal  feeling,  and  is  gradually  improved  to 
exprels  whatever  paffes  in  the  mind.  Thus,  for  example,  when 
a  (word  in  the  hand  of  a  coward  is  termed  a  coward  fword,  the 
expreffion  is  fignificative  of  an  internal  operation  ;  for  the 
mind,  in  palling  from  the  agent  to  its  inftrument,  is  difpofed 
-to  extend  to  the  latter  the  properties  of  the  former.  Governed 
by  the  fame- principle,  we  fay  liftening  fear,  by  extending  the 
attribute  liftening  of  the  man  who'lillens,  to  the  paffion  with 
which  he  is  moved.  In  the  expreffion  bold  dead,  or  audax  fa- 
cinus,  we  extend  to  the  effedl  what  properly  belongs  to  the 
caufe.  But  to  give  a  complete  idea  of  the  fubject,  we  inlert 
the  following  view  of  the  different  relations  that  may  give  oc- 
cafion  to  this  figure.  And  here  it  will  be  obferved,  that  the 
figure  can  never  have  any  grace  but  where  the  relations  are  of 
the  moft  intimate  kind. 

t.  An  attribute  of  the  caufe  expreffed  as  an  attribute  of  the 
effedl.- 
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An  impious  mortal  gave  the  daring  wound. 

. - To  my  adven'd  rous  long, 

That  with  no  middle  flight  intends  to  foar. 

Paradfe  Loft. 

a.  An  attribute  of  the  effeft  exprefl'ed  as  an  attribute  ot  the 
caufe, 

Quos  perjifle  ambos  mifero  cenfebam  in  mari.  Plautus. 
No  wonder,  fallen  fuch  a  pernicious  height. 

Paradfe.  Left. 

3.  An  effect;  exprefl'ed  as  an  attiibute  of  the  cauie. 

I  '  Cafting4i  dim  religiose}  light.  Milton,  Counts. 

And  the  merry  bells  ring  round, 

And  \.ht  jocund  rebeck  sfbm  id.  Milton,  Allegro. 

4.  An  attribute  of  a  fubjeft  beftoweJ  upon  one  of  its  parts 

or  members.  •  » 


Longing  arms. 

It  was  the.  nightingale,  and  not  the  lark, 

.That  pierc’d  th e.  fearful  hollow  of. thine  .ear. 

Romeo  and  Juliet,  a  dig.  ft 1  7. 

3.  A  quality  of  the  agent  given  to  the  inltrument  with 
which  it  operates. 

Why  peep  your  coward  fwords  half  out  their  fhells  ? 

6.  An  attribute  of  the  agent  given  to  the  fubjeft  upon  which- 
it  operates. 

High- climbing  hill.  Milton. 


:.  A  quality  of  cue  fubjeft  given  to  another. 

Then,  nothing, loth,  tUcna.mour'd  fair  lie  led. 

And  funk  Iran  (ported  op  the  'coif Sous  bed. 

.  OJyficy,-\  ill. 


;7. 


A  Jlupid  moment  motionlefs  (lie  flood. 

Thomson’s  Summer ,  7.  1,356. 
8.  A  ciroumAance  connected  with  a  fubjeft,  expretled  as 
quality  of  the  fubjeft. 

’Tis  ours  the  chance  of  fighting  fields  to  try. 

Iliad,  i.  301. 

Oh  1  had  I  dy’d  before  that  well-fought  wall. 

Odyffey,  v.  395. 


a 


From  this  account  it  appears,  that  the  adorning  a  caute  with 
an  attribute  of  the  effect  is  not  lb  agreeable  as  the  oppofite  ex- 
preflion.  The  progrefs  from  cauie  to  effect  is  natural  and  eafy  : 
the ‘oppofite  progreis'  refenibles  retrograde  motion;  and  there¬ 
fore  panting  height,  dftonjh'd  thought ,  are  drained  and  uncouth 
expreflic  ns,  which  a  writer  of  tafte  will  avoid. 

It  is  not  left  ftrained,  to  apply  to  a  fubjeft  in  its  prefent,  an 
epithet  that  may  belong  to  it  in  fbme  future  date  : 

Submerfafque  obruc  puppes.  JEncicl,  i.  73. 

And  mighty  ruins  fall.  Iliad,  v.  41 1, 

Impious  fons  their  mangled,  fathers  wound. 

Another  rule  regards  this  figure,  that  the  property  of  one 
fubjeft  ought  not  to  be  bellowed  upon  another  with  which  that 
property  is  incongruous. 

K.  Rich. - Flow  dare  thy  joints  forget 

To  pay  their  awful  duly  to  our  prefence 

Rich  aid  II.  ‘aft  fife.  6'. 

The  connection  between  f  an  awful  fuperior'  and  his  lubmifliye 
dependent  is  fo  intimate,  that  an  attribute,  may  read,! ly.be 
transferred  from  the  one  to  the  other :  but  awfulnefs  cannot  be 
lb  transferred,  bccaufe  it  is  inconfillent  with  fubmiflion. 

Fi  gukf.  of  Speech,  as  peculiarly  diftinguiflied  from  the  above, 
and  from  thole  firft  referred  to.]  Under  the  article  Metaphor 
and  Allegory,  a  figure  of  fpeech  is  defined,  “  The  ufing  a  word 
in  a  fenfe  different  lrom  what  is  proper  to  it,;”  and  |he  new  or 
uncommon  fenfe  of  the  word  is  termed  the  figurative  fenfe.  The 
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figurative  fenfe  mud  have,  a  relation  to  that  which  is  proper ; 
and  the  more  intimate  the  relation  is,  the  figure  is  the  more 
happy.  How  ornamental  this  figure  is  to  language,  will  not  be 
readily  imagined  by  any  one  who  hath  not  given  it  peculiar  at¬ 
tention  ;  and  therefore  we  (hall  endeavour  to  unfold  its  capital 
beauties  and  advantages.  In  the  firfl  place,  a  woid  ufecl  figu¬ 
ratively,  or  in  a  new  fenfe,  fuggefls  at  the  fame  time  the  fenfe 
it  commonly  bears  :  and  thus  it  has  the  effect  to  prefent  two 
qbjetls  ;  one  fignified  by  the  figurative  fenfe,  which  may  be 
termed  the  principal  objeft ;  and  one  fignified  by  the  proper 
fenfe,  which  may  be  termed  acceftory :  the  principal  makes  a 
part  of  the  thought ;  the  accefl'ory  is  merely  ornamental.  In 
this  refpedt,  a  figure  of  fpeech  is  precifely  fimilar  to  concordant 
founds  in  mulic,  which,  without  contributing  to  the  melody, 
make  it  harmonious. 

To  explain  the  matter  by  examples.  Youth,  by  a  figure  of 
fpeech,  is  termed  the  morning  of  life  :  This  expreifion  fignifies 
youth,  the  principal  objeft  which  enters  into  the  thought ,  it 
fuggefls,  at  the  fame  time,  the  proper  fenfe  of  morning-,  and 
this  accefl'ory  objeft,  being  iri  itfl-lf  beautiful,  and  connefted  by 
refemblance  to  the  principal  objeft,  is  not  a  little  ornamental. 
Imperious  ocean  is  an  example  of  a  diflerent  kind,  where  an  at¬ 
tribute  is  exprefl'ed  figuratively  :  together  with  ftormy,  the 
figurative  meaning  of  the  epithet  imperious,  there  is  luggefted  its 
proper  meaning,  viz.  the  Item  authority  of  a  defpotic  prince ; 
and  tliel'e  two  are  (trongly  connefted  by  refemblance.  Upon 
this  figurative  power  of  words,  Vida  del'cants  with  elegance, 
Poet.  lib.  iii.  44. 

.  In  the  next  place,  this  figure  poiTefles  a  fignal  power  of -ag¬ 
grandizing  an  objeft,  by  the  following  means.  Words,  which 
have  no  original  beauty  but  what  ariles  from  their  found,  ac¬ 
quire  an  adventitious  beauty  from  their  meaning  :  a  word  fig- 
mfying  any  thing  that  is  agreeable,  becomes  by  that  means 
agreeable  ;  for  the  agreeablenefs  of  the  objeft  is  communicated 
to  its  name.  This  acquired  beauty,  by  the  force  of  cuftom,  ad¬ 
heres  to  the  word  even  when  ufed  figuratively ;  and  the  beauty 
received  from  the  thing  it i properly  fignifies,  is  communicated 
to  the  thing  which  it  is  made  to  fignify  figuratively.  Confider 
the  foregoing  expreflion  Imperious  ocean,  how  much  more  ele¬ 
vated  it  is  than  Stormy  ocean. 

Thirdly,  this  figure  hath  a  happy  effeft  by  preventing  the 
familiarity  of  proper  names.  The  familiarity  of  a  proper  name 
is  communicated  to  the  thing  it  fignifies  by  means  of  their  inti¬ 
mate  connedtion  ;  and  the  thing  is  thereby  brought  down  in 
our  feeling.  This  bad  effeft  is  prevented  by  ufing  a  figurative 
word  inftead  of  one  that  is  proper  ;  as  for  example,  when  we 
exprefs  the  fky,  by  terming  it  the  blue  vault  of  heaven-,  for 
though  no  work  of  art  can  compare  with  the  (ky  in  grandeur, 
the  expreflion,  however,  is  relilhed,  becaufe  it  prevents  the  ob¬ 
jeft  from  being  brought  down  by  the  familiarity  of  its  proper 
name.  With  refpedb  to  the  degrading  the  familiarity  of  proper 
names,  Vida  has  the  following  paifage  : 

ITinc  fi  dura  'mi hi  pafius  dieendus  Ulyfles, 

Non  ilium  vero  m'emorabo  nomine,  led  qui 
lit  mores  liominum  nniltorum  vidit,  et  urbes, 

Naufragus  everfte  poll  frev'a  incendia  Trojae. 

Poet.  lib.  ii.  1,  46. 

Lallly,  by  this  figure,  language  is  enriched,  and  rendered 
more  copious ;  in  which  refpeft,  were  there  no  other,  a  figure 
of  fpeech  is  a  happy  invention.  This  property  is  finely  touched 
by  Vida  ;  Pent.  lib.  iii.  90.  ' 

The  beauties  we  have1  mentioned  belong  to  every  figure  of 
fpeech.  Several  other  beauties  peculiar  to  one  or  other  fort,  we 
(hall  have  occafiori  to  remark  elfewhere. 

,  Not  only  l'ubjefts,  but  qualities, ,aftions,  effects,  may  be  ex 
prefled  figuratively.  Thus,  as  to.fubjefts,  gates  of  breath  for 
the  lips,  the  watery  kingdom  for  the  ocean.  As  to  qualities, 
6  K 


F  I  & 


F  I  L 


[  494  J 


Jleuefiot  flcrmy,  in  the  expreffion  fierce  s winter ;  alius  for  pro¬ 
fundus,  altus  putcus,  altum  mare-,  breathing  for  perfpiring, 
breathing  plants.  Again,  as  to  actions.  The  {ca  rages,  Time 
will  melt  her  frozen  thoughts,  Time  kills  grief.  An  effect  is 
put  for  the  caufe,  as  lux  for  the  fun  ;  and  a  caufe  for  the  effect, 
as  bourn  labor es  for  corn.  The  relation  of  refemblance  is  one 
plentiful  fource  of  figures  of  ipeech  ;  and  nothing  is  more  com¬ 
mon  than  to  apply  to  one  object  the  name  of  another  that  re- 
fembles  it  in  any  refpedt.  Height,  fize,  and  worldly  greatnefs, 
refemble  not  each  other  j  but  the  emotions  they  produce  re - 
femble  each  other,  and,  prompted  by  this  refemblance,  we  na¬ 
turally  exprels  worldly  greatnefs  by  height  or  fee  :  one  feels  a 
certain  uneatinefs  in  feeing  a  great  depth  ;  and,  hence  depth  is 
made  to  exprefs  any  thing  difagreeable  by  excefs,  as  depth  of 
grief,  depth  of  defpair  :  again,  height  of  place,  and  time  long 
palt,  produce  fimilar  feelings  ;  and  hence  the  expreffion,  Ut 
altius  repetam  l  Diftance  in  pall  time,  producing  a  ilrong  feel¬ 
ing,  is  put  for  any  ftrong  feeling  ;  Nihil  mihi  antiquhus  nvfira 
amicitia  i  Shortnefs  with  relation  to  fpace,  for  fhortnefs  with 
relation  to  time  ;  Brevis  ejfe  laboro,  obfeurus  fio :  Suffering  a 
punilhment  refembles  paying  a  debt ;  hence  pendere  poenas. 
In  the  fame  manner,  light  may  be  put  for  glory,  funfhine  for 
profperity,  and  weight  for  importance. 

Many  words,  originally  figurative,  having  by  long  and  con- 
ftant  ufe  loll  their  figurative  power,  are  degraded  to  the  infe¬ 
rior  rank  of  proper  terms.  Thus  the  words  that  exprefs  the 
operation  of  the  mind  have  in  all  languages  been  originally 
figurative  :  the  reafon  holds  in  all,  that  when  thefe  operations 
came  firft  under  confideratian,  there  was  no  other  way  of  de- 
feribing  them  but  by  what  they  relembled  :  it  was  not  pradti- 
cable  to  give  them  proper  names,  as  may  be  done  to  objefts 
that  can  beaffertained  by  the  fight  and  touch.  A  fofit  nature, 
jarring  tempers,  weight  of  woe,  pompous  phrafe,  beget  com- 
patfion,  ajjuage  grief,  break  a  vow,  bend  the  eye  downward, 
Jhowcr  down  curies,  drown'd  in  tears,  wrapt  in  joy,  warm'd 
vdth  eloquence,  loaded  with  lpoils,  and  a  thoufand  other  ex- 
preffions  of  the  like  nature,  have  loff  their  figurative  fenfe. 
Some  terms  there  are  that  cannot  be  faid  to  be  altogether  figu¬ 
rative,  or  altogether  proper  :  originally  figurative,  they  are  tend¬ 
ing  to  fimplicity,  without  having  loft  altogether  their  figurative 
power.  Virgil’s  regina  faucia  cura  is  perhaps  one  of  thefe 
expreftions  :  with  ordinary  readers,  faucia  will  be  confide  red  as 
expreffing  (imply  the  effect  of  grief :  but  one  of  a  lively  imagi¬ 
nation  will  exalt  the  phrafe  into  a  figure. 

For  epitomifing  this  fubjefit,  and  at  the  fame  time  for  giving 
a  clear  view  of  it.  Lord  Karnes  gives  a  lift  of  the  feveral  rela¬ 
tions  upon  which  figures  of  fpeech  are  commonly  founded.  This 
lift  he  divides  into  two  tables  ;  one  of  fubjedts  expreffed  figura¬ 
tively,  and  one  of  attributes.  See  Eh  meats  of  Criticifm,  vol.  ii. 

P-  3°5- 

It  is  not  fufficient  that  a  figure  of  fpeech- be  regularly  con- 
ftrudted,  and  be  free  from  blemifti :  it  requires  tafte  to  difeern 
when  it  is  proper,  when  improper ;  and  tafte  perhaps  is  our 
only  guide.  One,  however,  may  gather  from  refledtions  and 
experience,  that  ornaments  and  graces  fuit  not  any  of  the  di- 
fpiriting  palfions,  nor  are  proper  for  expreffing  any  thing  grave 
and  important.  In  familiar  eonverfation,  they  are  in  fome 
meafure  ridiculous  :  Profpero,  in  the  Tempfil,  (peaking  to  his 
daughter  Miranda,  fays. 

The  fringed  curtains  of  thine  eyes  advance, 

And  fay  what  thou  feed  yond. 

No  exception  can  be  taken  to  the  juftnefs  of  the  figure  ;  and 
circumftances  may  be  imagined  to  make  it  proper  :  but  it  is 
certainly  not  proper  in  familiar  eonverfation. 

Laftly,  though  figures  of  fpeech  have  a  charming  effeeff 
when  accurately  conftrudted  and  properly  introduced,  they 


ought,  however,  to  be  fcattered  with  a  fparing  hand*;  nothing' 
is  more  lufcious,  and  nothing  confequently  more  latiating,  thair 
redundant  ornaments  of  any  kind. 

Figure  is  riled,  in  theology,  for  the  myfteries  reprefented  or 
delivered  obfeurely  to  us,  under  certain  types  or  adtions,  in  the 
Old  Teftament.  Thus  manna  is  held  a  figure  or  type  of  the  eu- 
charill:  ;  and  the  death  of  Abel  a  figure  of  the  differing  of 
Chrift.  Many  divines  and  critics  contend,  that  all  the  adtions,. 
hi  llories,  ceremonies,  &c.  of  the  Old  Teftament,  are  only  figures, 
types,  and  prophecies,  of  what  was  to  happen  under  the  "New. 
The  Jews  are  fuppoled  to  have  had  the  figures  or  (liadows,  and 
we  the  fubftance. 

Figure  is  alfo  applied  in  a  like  fenfe  to  profane  fubjedls ; 
as  the  emblems,  enigmas,  fables,  fymfiols,.and  hieroglyphics,  of 
the  ancients. 

FIGURED,  in  general,  fomething  marked  with  figures.  The 
term  figured  is  chiefly  applied  to  (luffs,  whereon  the  figures  of 
dowers,  and  the  like,  are  either  wrought  or  (lamped. 

Figured,  in  mufic,  is  applied  either  to  fimple  notes  or 
harmony  :  to  fimple  notes,  as  in  the  words  figured  lafis,  to  ex¬ 
prefs  a  bafs  whole  notes  carrying  chords  are  fubdivided  into' 
many  other  notes  of  leifer  value  ;  to  harmony,  when,  by  fuppo-c- 
fition  and  in  a  diatonick  procedure,  other  notes  than  thofe  which 
form  the  chord  are  employed.  See  Supposition.  T ofigure 
is  to  pafs  leveral  notes  for  one  ;  to  form  runnings  or  variations;  ■ 
to  add  fome  notes  to  the  air,  in  whatever  manner  it  be  done  ; 
in  fliort,  it  is  to  give  to  harmonious  founds  a  figure  of  melody,  by 
connedting  them  with  other  intermediate  founds. 

FILAGO,  in  botany ;  a  genus  of  the  polygamia  fuperflus' 
order,  belonging  to  the  fyngenefia  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  49th  order,  Compofita , 
The  receptacle  is  naked;  there  is  no  pappus;  the  calyx  is 
imbricated  ;  the  female  florets  plkced  among  the  feales  of  the 
cal  yx. 

FILAMENT,  in  anatomy,  natural  hiftory,  S:c.  a  term  uied 
in  the  fame  fenfe  with  fibre,  for  thofe  fine  threads  whereof 
the  fiefti,  nerves,  fkin,  plants,  roots,  See.  are  compofed,.  See 
Fibks. 

Vegetable  Filaments  form  a  fubftance  of  great  ufe  in  the* 
arts  and  manufactures  ;  furniftiing  thread,  cloth,  cordage,  &c. 
For  thefe  purpofes  the  filamentous  parts  of  the  Cannabis  and 
Linum,  or  hemp  and  flax,  are  employed  among  us.  Seo. 
LIemp,  Flax,  Cotton,  &e.  But  different  vegetables  have, 
been  employed  in  different  countries  for  the  fame  ufes.  Pu¬ 
trefaction  deftroys  the  pulpy  or  fleftiy  matter,  and  leaves  the 
tough  filaments  entire:  by  curioufly  macerating  the  leaf  of  a 
plant  in  water,  we  obtain  the  fine  flexile  fibres,  which  confti- 
tuted  the  bafis  of  the  ribs  and  minute  veins,  and  which  now, 
form  as  it  were  a  fkeleton  of  the  leaf. 

The  Sieurde  Flacourt,  in  his  hiftory  of  Madagafcar,  relates,, 
that  different  kinds  of  cloth  are  prepared  in  that  ifland  from 
the  filaments  of  the  bark  of  certain  trees  boiled  in  ftrong  lye  ; 
that  fome  of  thefe  cloths  are  very  fine,  and  approach;  to  the  fbft- 
nefs  of  filk,  but  in  durability  con.o  ffiort  of  cotton  ;  that  others1 
are  coarfer  and  ftrongtr,  and  laft  thrice  as  long  as  cotton  ;  andi 
that  of  thefe  the  fails  and  cordage  of  his  veflel  were  made.  See 
alfo  the  article  Bark. 

The  fame  author  informs  us,  that  the  ftalks  of  nettles  are 
ufed  for  the  like  purpofes  in  France.  And  Sir  Hans  Sloane  ref¬ 
lates,  in  one  of  his  letters  to  Mh  Ray,  that  he  has  been  inform¬ 
ed  by  feveral,  that  muffin  and  callico,  and  moft  of  the  Indian, 
linens,  are  made  of  nettles. 

In  fome  of  the  Swedifh  provinces,  a  ftrong  kind  of  cloth  is 
faid  to  be  prepared  from  hop-ftalks  ::  and  in  the  Tranfadtions 
of  the  Swedifh  academy  for  the  year  1750,  there  is  an  account 
of  an  experiment  made  in  confequence  of  that  report.  Of  the, 
ftalks,  gathered  in  autumn,  about  as  many  were  taken,  as 
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equalled  In  bull;  a  quantity  of  flax  that  uMuld  have  produced  a 
ound  alter  preparation.  The  italics  were  put  into  water,  and 
ept  covered  therewith  during  the  winter.  In  March  they  were 
taken  out,  dried  in  a  dove,  and  dreffed  as  flax.  The  prepared 
filaments  weiglied  nearly  a  pound,  and  proved  fine,  foft,  and 
white:  they  were  fpun  and  woven  into  fix  ells  of  fine  drong 
cloth.  The  author,  Mr.  Shiller,  obferves,  that  hop-italks  take 
much  longer  time  to  rot  than  flax;  and  that,  if  not  fully  rot¬ 
ted,  the  woody*  part  will  not  i’eparate,  and  the  cloth  will  neither 
prove  white  nor  fine. 

Hemp,  llax,  and  all  other  vegetable  filaments,  and  thread  or 
cloth  prepared  from  them,  differ  remarkably  from  wool,  hair, 
{ilk,  and  other  animal  productions,  not  only  in  the  principles 
into  which  they  are  refoluble  by  fire,  but  likewife  in  fome  of 
their  more  intereding  properties,  particularly  in  their  difpofition 
to  imbibe  colouring  matters  ;  fundry  liquors,  which  give  a  beau¬ 
tiful  and  durable  die  to  thofe  of  the  animal,  giving  no  ftain  at 
all  to  thole  of  the  vegetable  kingdom. 

Filhing-nets  are  ulually  boiled  with  oak -bark  or  other  fuch  af- 
tringents,  which  render  them  more  lading.  Thole  made  of  Hax 
receive  from  this  decoCtion  a  brownitli  colour,  which,  by  the 
repeated  alternations  of  water  and  air,  is  in  a  little  time  dif 
charged,  whillt  the  fine  glofly  brown,  communicated  by  the 
lame  means  to  filken  nets,  permanently  refills  both  the  air  and 
water,  and  lafis  as  long  as  the  animal  filaments  themlelves.  In 
like  manner  the  (lain  of  ink,  or  the  black  dye  from  folutions  of 
iron,  mixed  with  vegetable  allringents,  proves  durable  in  filk  and 
woollen  ;  but  from  linen,  the  adringent  matter  is  extracted  by 
waffling,  and  only  the  yellow  iron-mould  remains. 

Many  other  inltances  of  this  kind  are  known  too  well  to  the 
callico-printer ;  whole  grand  deiideratOm  it  is,  to  find  means  of 
making  the  Jilres  of  cotton  receive  the  fame  colours  that  wool 
does.  The  phyfical  caufe  of  the  difference  is  wholly  unknown  ; 
and  indeed,  of  the  theory  of  dyes  in  general,  we  know  as  yet 
very  little.  (See  Dyeing.)  Are  animal  filaments  tubular,  and 
the  colouring  atoms  received  within  them  ?  Are  vegetable  fila¬ 
ments  folid,  and  the  colour  depofited  on  the  fur  face  ?  Or  does 
Hot  their  different  fufeeptibility  of  colour  depend  rather  on  the 
different  intrinfic  properties  of  the  two  ? 

Filaments,  among  botaniffs.  See  Botany,  p.  33, 

FILANDSRS,  in  falconry,  a  difeafe  in  hawks,  Ac.  confiding 
of  filaments  of  coagulated  blood  ;  occafioned  by  the  rupture  of 
{bme  vein,  by  which  the  blood  is  extravafated,  and  hardens  in¬ 
to  cords  which  inflame  and  become  painful. 

Fi  1. ANDERS,  are  alfo  worms  as  fmall  as  thread,  and  about  an 
inch  long,  that  lie  wrapt  up  in  a  thin  (kin  or  net,  near  the  reins 
of  a  hawk,  apart  from  either  gut  or  gorge.  This  malady  is 
known  by  the  hawk’s  poverty ;  by  ruffling  her  tail;  by  her 
draining  the  fid,  or  perch,  with  her  pounces ;  and,  ladly,  by 
croaking  in  the  night,  when  the  filanders  prick  her.  The  dif¬ 
eafe  ufually  proceeds  from  bad  food  ;  and  may  be  remedied  by 
giving  the  hawk  a  clove  of  garlic.  Indeed  it  will  be  prudent  in 
the  falconer,  afterwards,  whenever  he  obferves  the  hawk  poor 
and  low,  to  give  her  a  clove  of  garlic  by  way  of  preven¬ 
tive. 

FILBERT,  or  Filberp,  the  fruit  of  the  corylus,  or  hazel. 
See  Corylus. 

FILE,  among  mechanics,  a  tool  ufed  in  metal,  &c.  in  order 
to  fmooth,  polilh,  or  cut.  This  indrument  is  of  iron  or  forged 
deel,  cut  in  little  furrows,  with  chifels  and  a  mallet,  this  and 
that  way,  and  of  this  or  that  depth,  according  to  the  grain  or 
touch  required.  After  cutting  the  file,  it  mud  be  tempered 
with  a  compofition  of  chimney-foot,  very  hard  and  dry,  diluted 
and  wrought  up  with  urine,  vinegar,  and  fait ;  the  whole  being 
reduced  to  the  coi  i  dence  of  mudard.  Tempering  the  files 
confids  in  rubbing  them  over  with  this  compofition,  and  cover¬ 
ing  them  in  loam  after  which  they  are  put  in  a  charcoal  fire, 


and  taker,  out  by  the  time  they  have  acquired  a  cherry  colour, 
which  is  known  by  a  fmall  rod  of  the  fame  metal  put  in  along 
with  them.  Being  taken  out  of  the  fire,  they  are  thrown  into 
cold  fpring  water ;  and  when  cold,  they  are  cleaned  with  char¬ 
coal  and  a  rag;  and  being  clean  and  dry,  are  kept  from  rod  by 
laying  them  up  in  wheat  bran.  Iron  files  require  more  heating 
than  Heel  ones.  Files  are  of  different  forms,  fizes,  cuts,  and 
degrees  of  finenefs,  according  to  the  different  ul'es  anti  occafions- 
for  which  they  are  made.  Sec  Filing. 

We  find  the  following  account  of  a  Machine  for  cutting 
Files,  in  the  Tranfa6tions  of  the  American  Pbilofophical  So¬ 
ciety.  See  plate  25.  where  A  A  A  A  is  a  bench  made  of  well- 
leafoned  oak,  and  the  face  of  it  planed  very  fmooth.  B  B  B  B  B, 
the  feet  of  the  bench,  which  diould  be  fubdantial.  C  C  C  C, 
the  carriage  on  which  the  files  are  laid,  which  moves  along  the 
face  of  the  bench  A  A  A  A,  parallel  to  its  fides,  and  carries  the 
files  gradually  under  the  edge  of  the  cutter  or  chifel  H  H,  while 
the  teeth  are  cut  :  this  carriage  is  made  to  move  by  a  contri¬ 
vance  fomewhat  fimilar  to  that  which  carries  the  log  againd  the 
law  of  a  faw-mill,  as  will  be  more  particularly  deferibed.  DDD 
are  three  iron  rods,  inferted  into  the  ends  of  the  carriage  C  C  C  G, 
and  palling  through  holes  in  the  duds  E  E  E,  which  are  ferewed 
drmly  againd  the  ends  of  the  bench  A  A  A  A,  for  dire6ling  the 
courle  of  the  carriage  C  C  C  C,  parallel  to  the  fides  of  the  laid 
bench.  F  F,  two  upright  pillais,  mortifed  firmly  into  the 
bench  A  A  A  A,  nearly  equidiftant  from  each  end  thereof,  near 
the  edge,  and  directly  oppofite  to  each  other.  G,  the  lever  or 
arms,  which  carries  the  cutter  H  H,  (fixed  by  the  ferew  I,)  and 
works  on  the  centres  of  two  l'crews  K  K,  which  are  fixed  into 
the  two  pillars  F  F,  in  a  direction  right  acrols  the  bench  ■ 
A  A  A  A.  By  tightening  or  loofening  thefe  ferews,  the  arm 
which  carries  the  chifel  may  be  made  to  work  more  or  let's 
dearly.  L  is  the  regulating-lcrew,  by  means  of  which  the  files 
may  be  made  coarfer  or  finer  ;  this  ferew  works  in  a  dud  M, 
which  is  ferewed  firmly  upon  the  top  of  the  pillar  F.  The 
lower  end  of  the  ferew  L  bears  againd  the  upper  part  of  the 
arm  G,  and  limits  the  height  to  which  it  can  rife.  N,  a  deel 
fpring,  one  end  of  which  is  ferewed  to  the  other  pillar  F,  and 
the  other  end  preffes  againd  the  pillar  O,  which  is  fixed  upon 
the  arm  G ;  by  its  preffure,  it  forces  the  faid  arm  upwards,  un¬ 
til  it  meets  with  the  regulating-fcrew  L.  P  is  an  arm  with  a 
claw  at  one  end,  marked  6,  the  other  end  is  fixed  by  a  joint 
into  the  end  of  the  dud  or  pillar  O ;  and,  by  the  motion  of 
the  arm  G,  is  made  to  move  the  ratch-wheel  Q.  This  ratch- 
wheel  is  fixed  upon  an  axis,  which  carries  a  fmall  trundle- 
head  or  pinion  R,  on  the  oppofite  end  ;  this  takes  into  a  piece 
SS,  which  is  indented  with  teeth,  and  lcrewed  firmly  againft  one- 
fide  ofj  the  carriage  CCCCj  by  mean's  of  this  piece  the  car¬ 
riage  has  motion  communicated  to  it.  T  is  a  clamp,  for  faf- 
tening  one  end  of  the  file  Z  Z  in  the  place  or  bed  on  which  it 
is  to  be  cut.  V  is  another  clamp  or  dog,  at  the  oppofite  end, 
which  works  by  a  joint  W,  firmly  fixed  into  the  carriage 
C  C  C  C.  Y,  a  bridge,  likewife  ferewed  into  the  carriage, 
through  which  the  ferew  X  paffes,  and  prefies  with  its  lower 
end  againd  the  upper  fide  of  the  clamp  V ;  under  which  clamp 
the  other  end  of  the  file  Z  Z  is  placed,  and  held  firmly  in  its 
place  while  it  is  cutting,  by  the  preffure  of  the  faid  clamp  or 
dog  V.  7  7  7  7  Is  a  bed  of  lead,  which  is  let  into  a  cavity 
formed  in  the  body  of  the  carriage,  fomething  broader  and 
longer  than  the  larged  fized  files  ;  the  upper  face  of  this  bed  of 
lead  is  formed  varioudy,  fo  as  to  fit  the  different  kinds  of  files 
which  may  be  required.  2  2,  Two  catches,  which  take  into 
the  teeth  of  the  ratch-wheel  Q,  to  prevent  a  recoil  of  its  mo¬ 
tion.  33  Is  a  bridge  to  fupport  one  end  of  the  axis  4,  of 
the  ratch  wheel  Q.  5,  A  dud  to  fupport  the  other  end  of  the 
axis  of  the  ratch-wheel  Q. 

When  the  file  or  files  are  laid  in  their  place,  the  machine 
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mutt  1>e  regulated  to  cut  them  of  the  due  degree  of  finenefs,  by- 
means  of  the  regulating- fcrew  L ;  which,  by  lcrewirig  farther 
through  the  arm  M,  will  make  the  files  finer,  and,  •vice  verfa, 
by  unfcrewing  it  a  little,  will  make  them  coarfer ;  for,  the 
arm  G  will,  by  that  means,  have  liberty  to  rife  the  higher, 
which  will  occalion  the  arm  P,  with  the  claw,  to  move  farther 
along  the  periphery  of  the  ratch-wheel,  and  confequently  com¬ 
municate  a  more  exlenfive  m-otion  to  the  carriage  C  C  C  C,  and 
make  the  files  coarfer. 

When  the  machine  is  thus  adjufted,  a  blind  man  may  cut  a 
file  with  more  exatfnefs  than  can  be  done  in  the  ufual  method 
with  the  keeneft  fight  ;  for,  bv  ftriking  with  a  hammer  on  the 
head  of  the  cutter  or  chi  fid  H  II,  all  the  movements  are  fet  at 
work  ;  and,  by  repeating  the  ftroke  with  the  hammer,  the  files 
on  one  fide  will  at  length  be  cut :  then  they  mult  be  turned,  and 
the  operation  repeated,  for  cutting  the  other  fide.  It  is  need- 
let's  to  enlarge  much  on  the  utility  or  extent  of  this  machine  ; 
for,  on  an  examination,  it  will  appear  to  perfons  of  but  indif¬ 
ferent  mechanical  {kill,  that  it  may  be  made  to  work  by  water 
as  readily  as  by  band,  to  cut  coarfe  or  fine,  large  or  fmall,  files, 
or  any  number  at  a  time ;  but  it  may  be  more  particularly  ul'e- 
ful  for  cutting  very  fine  fmall  files  for  watchmakers,  as  they 
may  be  executed  by  this  machine  with  the  greatdt  equality  and 
nicety  imaginable.  As  to  the  materials  and  dimenfions  of  the 
fevebal  parts  of  this  machine,  they  are  left  to  the  judgment 
and  {kill  of  the  aitift  who  may  have  occafion  to  make-  one,  only 
obferving  that  the  whole  fnould  be  capable  of  bearing  a  good  deal 
of  violence.  - 

Fii.e,  in  the  art  of  war,  a  row  of  foldiers,  Handing  one  be¬ 
hind  another,  which  is  the  depth  of  the  battalion  or  fquadron. 
The  files  of  a  battalion  of  foot  are  generally  three  deep  ;  as  are 
fometimes  thofe  of  a  fquadron  of  horfe.  The  files  mutt  be 
ltraight  and  parallel  to  one  another. 

File,  in  law,  a  thread,  firing,  or  wire,  upon  which  writs  and 
other  exhibits  in  courts  and  offices  are  fattened  or  filed,  for  the 
more  fafe  keeping,  and  ready  turning  to  the  fame.  A  file  is  a 
record  of  the  court;  and  the  filing  of  a  procefs  of  a  court  makes 
it  a  record  of  it.  An  original  writ  may  be  filed  after  judgment 
given  in  the  caufe,  iffued  forth  before;  declarations,  &c.  are  to 
be  filed,  and  affidavits  mutt  be  filed,  fome  before  they  are  read 
in  court,  and  fome  prefently  when  read  in  court.  Before  filing 
a.record  removed  by  certiorari,  the  juftices  of  B.  It.  may  refute 
to  receive  it,  if  it  appears  to  be  for  delay,  &c. ;  and  remand  it 
back  for  thd  expedition  of  juftice :  but  if  the  certiorari  be  once 
filed,  the  proceedings  below  cannot  be  revived.  An  indi£lment, 
&c.  cannot  be  amended  after  it  is  filed. 

FILIAL,  fomething  belonging  to  the  relation  of  fon,  See 
Son. 

The  divines  ufurlly  diftingnifh  between  a  fer-vile  and  a  filial 
fear.  The  mod  abandoned  may  have  a  fervile  fear  of  God, 
fiuch  as  that  of  a  Have  to  his  matter;  but  not  a  filial  fear,  i,  e. 
a  fear'  refultirjg  from  love"  and  refpeft.  See  Fear. 

Filial  lyutf,  the  affectionate  attachment  of  children  to  their 
parents; .  including  in  it  love,  reverence,  obedience,  and  relief. 
Thefe  are  duties  prompted  equally  by  nature  and  by  gratitude, 
independent  of  'the  injunctions  of  religion.  For  where  fliall  we 
find  the  perfon  who  hath  received  from  any  one  benefits  fo 
great,  or  fo  many,  as  children  from  their  parents  ?  And  it  may 
lie  truly  faid,  that  if  perfons  are  undutiful  to  tlteif  patents, 
Ihey  feldom  prove  good  to  any  other  relation.  Profane  hiftory 
furniflies  many  fine  examples  of  this  amiable  virtue ;  we.lhall 
here  introduce' two  from  Valerius  Maximus,  who  relates  the 
following  very  fingular  faCt.  A  woman'  of  illuttrious  birth  had 
been  condemned  to  be  ftrangled.  The  Roman  praetor  delivered 
her  up  to  the  triumvir,  who  caufed  her  to  be  carried  to  prifon, 
in  order  to  her  being  put  to  death.  The  gaoler,  who  was  or¬ 
dered  to  execute  her,  was  ftruck  with  compatfion,  and  could  not 


refolve  to  kill  her.  He  chofe  therefore  to  let  her  die  of  hunger. 
Nevertheless,  he  fullered  her  daughter  to  fee  her  in  prilon ; 
taking  care,  however,  that  {lie  brought  her  nothing  to  eat.  As 
this  continued  many  days,  he  was  turprited  that  the  prifoner 
lived  fo  long  without  eating ;  and  fufpeCting  the  daughter, 
upon  watching  her,  he  difeovered  that  file  nouriihed  her  mother 
with  her  own  milk.  Amazed  at  fo  pious,  and  at  the -fame,  time 
fo  ingenious  an  invention,  he  told  the  faft  the  triumvir,  and 
the  triumvir  to  the  prcetor,  who  believed  the  thing  meiited  re¬ 
lating  in  the  aflembly  of  the  people.  The  criminal  was  par¬ 
doned,  and  a  decree  was  patted  that  the  mother  and  daughter 
ttiould  be  fubfilted  for  the  reft  of  their  lives  at  tiie  expence  of 
the  public. 

The  fame  author  gives  a  fimilar  inftance  of  filial  piety  in  a 
young  woman  named  Xantippe  to  her  aged  father  Cimonus, 
who  was  likewife  confined  in  prifon,  and  which  is  univerfally 
known  by  the  name  of  the  R  man  Charity.  Both  thefe  inftances 
appeared  fo  very  extraordinary  and  uncommon  to  that  peo¬ 
ple,  that  they  could  only  account  for  them,  by  fuppofing  that 
the  love  of  children  to  their  parents  was  the  firft  laV  of  nature. 
Putarct  aliquis  (fays  our  author)  hoc  contra  naturam  fadum  ejfe, 
nifi  prima  naturae  lex  effet  diligere  parenle?. 

FILIBEG,  or  Fillebeg.  See  Fillebeg. 

FILICAC1A  (Vincent),  a  celebrated  Italian  poet,  was  born 
at  Florence  in  1642.  He  was  a  member  of  the  Academy  della 
Crufca  and  of  that  of  the  Arcadi,  and  became  fecretary  to  the 
duke  of  Tufcany.  He  died  in  1707.  His  poems  are  much 
cfleemed  Tor  the  delicacy  and  noblenefs  of  their  fentiments. 
Scipio  de  Filicacia,  his  fon,  had  them  all  printed  together  under 
the  title  of  Porjic  Fofiano  di  Vincenzo  da  Filicacia,  in  1 707,  4to. 

FILICES,  from filiim  “  a  thread,”  quafifilatim  incifa,  Ferns; 
one  of  the  fieveri  tribes  or  families  of  the  vegetable  kingdom, 
according  to  Linnaeus,  by  whom  it  is  thus  characterized : 
“  having  their  frudfification  on  the  back  fide  of  the  frondes.” 
They  con fti lute  'he  firft  order  in  the  clafs  cryptogamlh ;  and 
confift  of  16  genera,  which  are  divided  into  frudificationes,  fpi- 
catce,  frondofa,  ll  radicales.  This  order  comprehends  the  en  - 
tire  1 6th  clafs  of  Tournefort,  in  whole  fyftem  the  filices  make 
only  a  tingle  genus,  in  the  firft  feCtion  of  the  above  mentioned 
clafs. 

Filices)  is  alfo  the  55th  order  of  plants  in  the  Fragmenta 
metbodi  naturalis  of  Linmeus-.  See  Botany,  p.  54- 

FILIGIIANE,  Filigree,  or  Fillagree,  Work.  See  Fil- 

L  AGREE. 

FILING,  one  of  the  principal  operations  in  fmithery,  Ac. 
See  File.  The  coarfer-cnt  files  are  always  to  befucceecled  by 
finer;  and  in  ail  the  lands  the  rule  is,  to  lean  heavy  on  the  file 
in  th rutting  it  forward,  becaufe  the  teeth  of  the  file  are  made  to 
cut  forwards.  But  in  drawing  the  file  back  again  for  a  fecond 
ftroke,  it  is  to  be  lightly  lifted  juft  above  the  work,  by  reafon  it 
cuts  not  coming  back.  The  rough  or  coarfe-toothed  file  (which, 
when  large,  is  called  a  rubber)  ferves  to  take  off  the  uneven- 
rieflas  of  the  work  left  by  the  hammer  in  forging.  The  baftard- 
toothedfile  is  to  take  out  too  deep  cuts,  and  file  ttrokes  made  by 
the  rough  file.  The  fine-toothed  file  takes  out  the  cuts  or  file-ftrokes 
the  baftard  file  made';  and  the  fmooth  file  thofe  left  by  the  fine 
file.  In  this  order,  the  files  of  feveral  cuts  are  to  fucceed  each 
other,  till  the  work  is  as  fmooth  as  it  can  be  filed.  After  which 
it  may  be  made  yet  fmoother  with  emery,  tripoli,  &c.  See  Po-* 

LISHING. 

FILIPENDULA,  in  botany.  See  Spiraea. 

FILIX,  in  botany.  See  Filices. 

FILLAGREE,  Filigree,  or  Filigrane,  work,  a  kind  of 
enrichment  on  gold  or  filver,  wrought  delicately,  in  manner  of 
little  threads  or  grains,  or  both  intermixed.  The  word  is 
compounded  of  fil  or  film  “  thread,”  and  granum  “grain.” 
In  Latin  it  is  called  filatim  daboratum  opus,  argentum,  aumni 
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There  is  no  manufacture  in  any  part  of  the  world  that  has 
been  more  admired  and  celebrated,  than  the  fine  gold  and  filver 
fillagree  of  Sumatra  :  and  what  renders  it  a  matter  of  greater 
curiofity  is  the  coarfenefs  of  the  tools  employed  in  the  workman- 
Ihip,  and  which,  in  the  hands  of  an  European,  would  not  be 
thought  fufficiently  perfect  for  the  molt  ordinary  purpofes.  ,The 
whole  of  this  ingenious  procefs  is  circumftantially  related  in 
Marfderii  Account  of  Sumatra,  p.  141. 

The  work  ufually  executed  by  young  ladies  in  this  country 
under  the  title  of  filagree,  and  of  which  tea-caddies,  vales, 
work-bafkets,  gee.  are  conttrufted,  is  formed  of  narrow  Hips  of 
coloured  paper  gilt  at  the  edges,  and  curioufly  rolled  up  and 
glued  in  various  fanciful  forms,  with  the  gilt  edge  outwards. 

FILLET,  or  Filet,  in  architecture,  denotes  a  little  fquare 
member  or  ornament  ufed  in  divers  places  and  on  divers  occa- 
tions,  but  generally  as  a  fort  of  corona  over  a  greater  moulding. 
The  fillet  is  the  fame  with  what  the  French  call  reglet,  bande, 
and  b  an  dehit  e  ;  the  Italians,  lift  a  or  liflclla.  See  Architec¬ 
ture,  p.  289. 

Fillet,  in  heraldry,  a  kind  of  orle  or  bordure,  containing 
only  a  third  or  fourth  part  of  the  breadth  of  the  common  bor¬ 
dure.  It  is  fuppofed  to  be  withdrawn  inwards,  and  is  of  a  dif¬ 
ferent  colour  from  the  field.  It  runs  quite  round,  near  the  edge, 
as  a  lace  does  over  a  cloak . 

Fillet  is  alfoufed  for  an  ordinary,  drawn  like  the  bar  from 
the  finilter  point  of  the  chief  acrofs  the  fnield,  in  manner  of  a 
fcarf;  though  it  is  fometimes  alfo  feen  in  the  fituation  of  a 
bend,  fefle,  crofs,  gee.  According  to  GuilUm,  the  fillet  is  a 
fourth  part  of  the  chief,  and  is  placed  in  the  chief  point  of  the 
efcutcheon. 

Fi  llet  is  alfo  ufed  among  painters,  gilders,  gee.  for  a  little 
rule  or  reglet  of  leaf-gold,  drawn  over  certain  mouldings  ;  or  on 
the  edges  of  frames,  pannels,  gee.  elpecially  when  painted  white, 
by  way  of  enrichment. 

Fillets,  in  the  manege,  are  the  loins  of  ahorfe,  which  begin 
at  the  place  where  the  hinder  part  of  the  faddie  refts. 

FILLY,  a  term  among  horfe-dealers,  to  denote  the  female  or 
mare  colt. 

FILM,  a  thin  {kin  or  pellicle.  In  plants,  it  is  ufed  for  that 
thin,  woody  fkin,  which  feparates  the  feeds  in  the  pods,  and 
keeps  them  apart. 

FILTER,  or  Filtre,  in  chemiflry,  Ac.  a  piece  of  woollen 
■cloth,  linen,  paper,  or  other  matter,  lome  of  -which  are  in  the 
form  of  hollow  inverted  cones,  ufed  to  filtrate  or  drain  liquors 
through.  The  filtre  has  the  fame  ufe  and  effect  with  regard  to 
liquids  that  the  fieve  or  fearce  has  on  dry  fubftances.  Filters  are 
of  two  forts.  The  fir  ft  are  Ample  pieces  of  paper  or  cloth, 
through  which  the  liquor  is  palled  without  farther  trouble.  The 
fecond  are  twitted  up  like  a  fkaiti  or  wick,  and  fil  l!  wetted,  then 
fqueczed,  and  one  end  put  in  the  veil'd  that  contains  the  liquor 
to  be  filtrated  ;  the  other  end  is  to  he  out,  and  hang  down  be¬ 
low  the  furface  of  the  liquor  :  by  means  hereof  the  purelt  part 
of  the  liquor  diflils  drop  by  drop  out  of  the  vcllel,  leaving  the 
coarfer  'part  behind.  This  Alter  ads  as  a  fiphoii. 

Filter  is  alfo  a  charm,  fuppofed  to  have  a  virtue  of  infpiring 
love.  The  word  is  derived  from  tpaf.v,  which  lignifies  the 
fame  thing,  of  (faxs*.-,  amo  “  I  love.  The  Greek^,  when  their 
love  was  without  fucccfs,  had  feveral  arts  to  procure  the  affec¬ 
tions  of  their  beloved.  The  Thelfalian  women  were  famous  for 
their  ikill  in  this  as  well  as  other  magical  practices.  The  means 
whereby  it  was  effected  were  of  various  lorts  ;  it  was  Jometinirs 
done  by  potions  called  £tx1p«,  which  are  frequently  mentioned 
in  authors  of  both  languages.  Juvenal  f  peaks  thus  : 

Hie  ma  ficus  offer  i  can  (us,  lie  Tbcjfala  vendit 
I’hiltra,  quihus  valiant  mail  cm  verare  mariti. 

Their  operations  u'ere  violent  and  dangerous,  and  commonly 
deprived  fuch  as  drank  them  of  their  reafon.  Plutarch  and 

Yol.  III. 


Cornelius  Nepos  report,  that Lucullus,  the  Roman  general,  firfl 
loll  his  reafon,  and  afterwards  his  life,  by  one  of  them.  Lucre¬ 
tius  the  poet  ended  his  life  by  the  fame  way ;  and  Caius  Caligu¬ 
la,  as  Suetonius  reports,  was  driven  into  a  fit  of  madnel’s  by  a 
filter  given  him  by  his  wife  Caffonia,  which  ltory  is  mentioned 
by  the  fame  poet.  Ovid  likewile  allures  us,  that  this  was  the 
ufual  effect  of  fuch  potions.  The  ingredients  they  were  made 
of  were  of  various  forts ;  leveral  of  which  applied  by  themfelves 
were  thought  effectual. 

FILTRATION,  the  aft  of  palling  any  liquor  through  a  fil¬ 
tre,  called  alfo  col  attire,  percolation,  and  tranf eolation.  See  the  ar¬ 
ticle  Filter. 

FIMBRLE,  Fringes.  The  extremities  or  borders  of  the  tubae 
fallopianae  are  commonly  thus  called  ;  the  word  lignifying  a 
fringed  border,  which  that  part  relembles.  See  Anatomy, 
p.  209. 

FIMBRIATED,  in  heraldry,  an  ordinary  with  a  narrow 
border  or  hem  of  another  tincture. 

FIN,  in  natural  hiftory,  a  well-known  part  of  a  fifh,  confut¬ 
ing  of  a  membrane  fup ported  by  rays,  or  little  bony  or  cartila¬ 
ginous  oilicles.  The  office  of  the  fins  has  been  commonly  fup¬ 
pofed  analogous  to  that  of  feathers  in  fowls;  and  to  alfitt 
the  fifh  in  its  progreflive  motion,  or  fwimming;  but  the  later 
naturalifts  find  this  a  miftake.  The  tail  is  the  great  inflrument 
of  fwimming:  the  fins  only  ferve  to  keep  the  fifh  upright,  and 
prevent  vacillation  or  wavering.  See  Ichthyology. 

FINAL,  in  general,  whatever  terminates  or  concludes  a 
thing;  as  final  judgment,  final  fentence,  &c. 

Final  Caufe,  is  the  end  for  which  the  thing  is  done.  The 
final  caufe  is  the  firlt  thing  in  the  intention  of  a  perfon  who 
does  a  thing;  and  the  laft  in  the  execution.  See  Cause. 

Final  Letters,  among  the  Hebrew  grammarians,  five  letters 
fo  called,  becaufe  they  have  a  different  figure  at  the  end  of  words 
from  what  they  have  in  any  other  fituation._ 

Final,  in  geography,  a  port-town  of  Italy,  fubjeft  to  Ge¬ 
noa,  and  fituated  on  the  Mediterranean,  about  37  miles  fouth- 
weft  of  that  city.  It  was  fold  to  the  Genoefe  in  17 13,  by  the 
emperor  Charles  VI.  E.  long.  9.  12.  N.lat.  44.30. 

FINANCES,  in  the  former  French  policy,  denoted  the  rex- 
venues  of  the  king  and  Hate  :  much  the  fame  with  the  Englilh 
treafury  or  exchequer,  and  the  filcus  of  the  Romans.  The  word  is 
derived  from  the  German  finantz,  “  feraping,  ufury.”  Though 
Du  Cange  choofes  rather  to  deduce  it  from  the  barbarous  La- 
Un  fin  an  ci  a,  prarjlatio  preuniaria. 

FINCITkind,  in  ornithology,  an  appellation  given  to  a  ge¬ 
nus  of  birds  known  among  authors  by  the  name  of  Fringil- 
la.  Sec  that  article. 

Finch  (Heneage),  earl  of  Nottingham,  the  fon  ofSirHcneage 
Finch,  ibme  time  recorder  of  London,  and  of  a  younger  branch 
of  the  Vinchelfea  family,  was  born  in  1621.  By  his  good 
parts  and  diligence,  he  became  a  noted  proficient  in  the  muni¬ 
cipal  laws;  was  made  folicitor  general  by  Charles  II.  on  his 
refioration,  and  was  very  aftive  in  the  profecution  of  the  regi¬ 
cides.  In  1670  he  was  appointed  attorney -general ;  about 
three  years  after,  lord  keeper  of  the  great  feal,  on  the  removal  of 
the  carl  of  Shaltelbury;  and  lord  chancellor  in  167  7.  He  was 
created  earl  of  Nottingham  in  1681  ;  and  died  the  year  fol¬ 
lowing,  being  quite  worn  out  by  the  fatigues  of  bufinefs.  He 
publilhed  feveral  lpeeches  on  the  trials  of  the  judges  of  king 
Charles  I.  with  lome  few  other  things;  and  left  behind  him 
Chancery  Reports  in  MS. 

FINE,  that  which  is  pure  and  without  mixture.  The  term 
is  particularly  ufed  in  fpcaking  of  gold  or  filver. 

Fine,  in  law,  hath  various  applications.  Sometimes  it  is 
ufed  ior  a  formal  conveyance  of  lands  or  tenements,  or  of  any 
tiling  inheritable,  being  in  tjf'e  t imports  finis,  in  older  to  cut  off 
all  cpntroverfies.  Others  define  it  to  be  a  final  agreement  be- 
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tween  pcrfons,  concerning  any  lands  or  rents,  Sec.  of  which  any 
fuit  or  writ  is  depending  between  them  in  any  court. 

Fine,  fometimes  fignifies  a  fum  of  money  paid  for  entering 
lands  or  tenements  let  by  leafe ;  and  fometimes  a  pecuniary 
mulct  for  an  offence  committed  againft  the  kins:  and  his  laws, 
or  againft  the  lord  of  the  manor. 

Fi n es  for  Alienation,  in  feodal  law;  one  of  the  attendants 
or  confequences  of  tenure  by  vaffalfliip.  Knight-  Service,  ac¬ 
cording  to  Blackftone,  was  that  of  fines  due  to  the  lord  for  every 
alienation,  whenever  the  tenant  had  occafion  to  make  over  his 
land  to  another.  This  depended  on  the  nature  of  the  feodal 
connexion  ;  it  not  being  reafonable  nor  allowed,  that  a  feuda¬ 
tory  lliould  transfer  his  lord’s  gift  to  another,  and  fubftitute  a 
new  tenant  to  do  the  fervice  in  his  own  ftead,  without  the  con- 
fent  of  the  lord  :  and,  as  the  feodal  obligation  was  confidered  as 
reciprocal,  the  lord  alfo  could  not  alienate  his  feignory  without 
the  confent  of  his  tenant,  which  confent  of  his  was  called  an 
attornment.  This  rel’traint  upon  the  lord  loon  wore  away ;  that 
upon  the  tenant  continued  longer.  For,  when  everything  came 
in  procels  of  time  to  be  bought  and  fold,  the  lords  would  not 
grant  a  licence  to  their  tenants  to  aliene,  without  a  fine  being 
paid ;  apprehending  that,  if  it  was  reafonable  for  the  heir  to 
pay  a  fine  or  relief  on  the  renovation  of  his  paternal  eftate,  it 
was  much  more  reafonable  that  a  ltranger  fihould  make  the  fame 
acknowledgment  on  his  admiffion  to  a  newly-purchafed  feud. 
In  England,  thefe  fines  feem  only  to  have  been  exadted  from 
the  king’s  tenants  in  capite,  who  were  never  able  to  aliene  with¬ 
out  a  licence  :  but  as  to  common  perfons,  they  were  at  liberty, 
by  magna  cbarta,  and  the  ftatute  of  quia  emptores  (if  not  earlier), 
to  aliene  the  whole  of  their  eftate,  to  be  holden  of  the  fame 
lord  as  they  themfelves  held  it  of  before.  But  the  king’s  tenants 
in  capite,  not  being  included  under  the  general  words  of  thefe 
ftatutes,  could  not  aliene  without  a  licence  :  for  if  they  did,  it 
was  in  ancient  ftridtnefs  an  abfolute  forfeiture  of  the  land ; 
though  fome  have  imagined  otherwife.  But  this  feverity  was 
mitigated  by  the  ftatute  1  Edw.  III.  c.  12.  which  ordained,  that 
in  fuch  cafe  the  lands  fhould  not  be  forfeited,  but  a  reafonable 
fine  be  paid  to  the  king.  Upon  which  ftatute  it  was  fettled, 
that  one-third  of  the  yearly  value  (hould  be  paid  for  a  licence 
of  alienation  ;  but,  if  the  tenant  prelumed  to  aliene  without  a 
licence,  a  full  year’s  value  fhould  be  paid.  The  fines  were  at 
laft  totally  taken  away  by  ftatute  12  Car.  II.  c.  24.  See  Knight- 
Service. 

FwE-Drawing,  or  Rentering,  a  dexterous  fewing  up  or  re¬ 
joining  the  parts  of  any  cloth,  fluff,  or  the  like,  torn  or  rent  in 
the  dreifing,  wearing,  &c.  It  is  prohibited  to  fine-draw  pieces 
of  foreign  manufacture  upon  thofe  of  our  own,  as  has  former¬ 
ly  been  pra&ifed.  See  R.entering. 

1? we- Stiller,  in  the  diltillery.  That  branch  of  the  art  which 
is  employed  on  the  diftilling  a  fpirit  from  treacle,  or  other 
preparations  or  recrements  of  fugar,  is  called  fine-f  illing,  by 
way  of  diflinction  from  malt-ftilling  ;  and  the  perfon  who  exer- 
cifes  this  part  of  the  trade  is  called  a  fine-filler.  The  opera¬ 
tion  in  procuring  the  fpirit  from  fugar  is  the  fame  with  that 
ul'ed  in  making  the  malt-fpirit ;  a  wafh  of  the  faccharine  mat¬ 
ter  being  made  with  water  from  treacle,  &c.  and  fermented  with 
yeaft.  It  is  ufual  to  add  in  this  cafe,  however,  a  confiderable 
portion  of  malt,  and  fometimes  powdered  jalap,  to  the  ferment¬ 
ing  backs.  The  malt  accelerates  the  fermentation,  and  makes 
the  fpirit  come  out  the  cheaper,  and  the  jalap  prevents  the  rife 
of  any  mufty  head  on  the  lurface  of  the  fermenting  liquor,  fo 
as  to  leave  a  greater  opportunity  for  the  free  accefs  of  the  air, 
and  thus  to  (horten  the  work,  by  turning  the  foamy  into  a  hif- 
ling  fermentation. 

FINERSu/'  Gold  and  Silver,  are  thofe  who  purify  and  part 
thofe  metals  from  other  coarfer  ones  by  fire  and  acids.  They  are 
alfo  called  parters  in  our  old  law-books,  and  fometimes  dcparters. 


FINERY,  ill  the  iron-works,  is  one  of  the  two  forces  at 
which  they  hammer  the  low  or  pig  iron.  Into  the  fin ery  they 
firft  put  the  pigs  of  iron,  placing  three  or  four  of  them  together 
behind  the  fire,  with  a  little  of  one  end  thruft  into  it;  where, 
loftening  by  degrees,  they  ftir  and  work  them  with  long  bars  of 
iron,  and  expofe  at  different  times  different  parts  to  the  Waft  of 
the  bellows,  in  order  to  refine  it  as  equally  as  poffible,  till  the 
metal  runs  together  with  a  round  mafs  or  lump,  which  they  call 
a  half  bloom.  They  then  take  this  out,  and  give  it  a  few  ftrokes 
with  their  fledges ;  afterwards  they  carry  it  to  a  great  heavy 
hammer,  raifed  by  the  motion  of  a  waterwheel;  where  ap¬ 
plying  ft  dexteroully  to  the  blows,  they  prefently  beat- it  out 
into  a  thick  fhort  fquare.  This  they  put  into  the  finery  again, 
and  heating  it  red-hot,  they  work  it  under  the  fame  hammer 
till  it  comes  to  be  in  the  fhape  of  a  bar  in  the  middle,  but  with 
two  fquare  knobs  at  the  ends,  which  they  call  an  ancony.  It  is 
then  carried  into  the  other  forge  called  the  chaffry. 

FINEERING  See  Veneering. 

FINESSE,  a  French  term,  of  late  current  in  Englilh.  Lite¬ 
rally,  it  is  of  no  farther  import  than  our  Englifh  finenefs ;  but 
among  us  it  is  chiefly  ufed  to  denote  that  peculiar  delicacy  or 
fubtiiity  perceived  in  works  of  the  mind,  and  the  niceft  and  moft 
fecret  and  lublime  parts  of  any  fcience  or  art.  It  is  fometimes 
ufed  to  exprefs  that  kind  of  fubtiiity  made  ufe  of  for  the  pur- 
pofes  of  deception. 

FINGAL,  king  of  Morven,  in  ancient  Caledonia.  He  flou- 
riflied  in  the  third  century;  and,  according  to  the  Irilh  hiftories 
died  in  the  year  283,  although  there  is  fome  reafon,  from  Offian’s 
poems,  for  placing  his  death  a  few  years  later.  Fingal  was  de- 
Icended  in  all  probability  from  thofe  Celtic  tribes  who  were  the 
firft  inhabitants  of  Britain.  Tradition,  and  the  poems  of  Offian, 
give  him  a  long  line  of  royal  anceftors,  fuch  as  Combal,  Tren- 
mor,  Trathal,  &c.  who  had  all  reigned  over  the  fame  territory. 
Whether  this  territory  was  bounded  by  the  Caledonian  foreft,  or 
extended  fomewhat  farther  to  the  l'outh,  towards  the  Roman 
province,  is  uncertain;  but  there  is  no  doubt  of  its  having  ex¬ 
tended  over  all  the  north  and  weft  Highlands,  comprehending 
the  Hebrides,  whofe  petty  chiefs  were  all  fubjedt  to  the  king  of 
Morven.  His  principal  place  of  refidence  was  Selma,  which 
was  probably  in  the  neighbourhood  of  Glenco,  fuppofed  to  be 
the  Cona  of  Olfian ;  though  fome  imagine  it  to  have  been  in 
Strath-Conan  in  Moray.  The  truth  feems  to  be,  that  as  Fin¬ 
gal  and  his  people  lived  by  hunting,  they  often  fhifted  their  ha¬ 
bitation.  Hence,  in  all  parts  of  the  Highlands  we  find,  in  the 
names  of  places,  buildings,  &c.  fuch  monuments  as  juftify  their 
feveral  claims  for  the  honour  of  Fingal’s  refidence.  Fingal  ac¬ 
quired  great  fame  by  his  prowefs  in  arms.  He  made  many 
fuccefsful  incurfions  into  the  Roman  province,  from  whence  he 
carried  away  thofe  lpoils  which  his  fon  fo  often  mentions  under 
the  names  of  the  wine  of  tbe  fir  anger,  and  the  wax  of  the 
f  ranger.  By  fea  we  find  him  frequently  making  voyages  to 
Scandinavia,  the  Orkneys,  and  Ireland;  called  by  Oflian°/a>r£- 
lin,  Innifiore,  and  Ullin..  Several  of  thefe  expeditions  were  ce¬ 
lebrated  by  his  fon  in  epic  poems,  of  which  two  only  remain, 
Fingal  and  Temora.  In  the  laft  of  thefe  poems,  we  find  Fin¬ 
gal  righting  together  with  his  grandfon  Ol’car.  How  long  he 
lived  afterwards  is  uncertain.  He  is  laid  to  have  died  a  natural 
death ;  and  therefore  none  of  his  fon’s  poems  relate  to  this 
event,  though  it  is  occafionally  mentioned  in  many  of  them. 

“  Did  thy  beauty  laft,  O  Ryno  ?  Stood  the  itrength  of  car- 
borne  Oicar  ?  Fingal  himfslf  paflfed  away  ;  and  the  halls  of  his 
fathers  have  forgot  his  fteps.  The  blatt  of  the  north  opens  thy 
gates,  O  king,  and  1  behold  thee  fitting  on  mill,  dimiy  gleaming 
in  all  thine  arms.  Thy  form  now  is  not  the  terror  of  the  vali¬ 
ant  :  but  like  a  watery  cloud,  when  we  fee  the  ltars  behind  it, 
with  their  weeping  eyes.  Thy  Afield  is  like  the  aged  moon; 
thy  fword  vapour  half  kindled  with  fire.  Dim  and  feeble  is 
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the  chief  who  travelled  in  brightnefs  before — But  thy  fteps  are 
on  the  winds  of  the  defert,  and  the  ftorms  darken  in  thy  hand. 
Thou  takett  the  fun  in  thy  wrath,  and  hidelt  him  in  thy  clouds. 
The  foils  of  little  men  are  afraid,  and  a  thoufand  lliowers  de- 
feend — Bcrrathon. 

“  The  character  of  Fingal  (Dr.  Blair  obferves)  is  perhaps 
the  mold  perfect  that  was  ever  drawn  by  a  poet,  for  we  may 
boldly  defy  all  the  writers  of  antiquity  to  fliow  us  any  hero 
equal  to  Fingal.  Throughout  the  whole  of  Olfian’s  works, 
he  is  prefented  to  us  in  all  that  variety  of  lights  which  give 
the  full  •ilplay  of  a  charatler.  In  him  concur  almoft  all 
the  qualities  that  can  ennoble  human  nature;  that  can  either 
make  us  admire  the  hero,  or  love  the  man.  He  is  not  only 
unconquerable  in  war,  but  he  makes  his  people  happy  by  his 
wifdom  in  the  days  of  peace.  He  is  truly  the  father  of  his 
people.  He  is  known  by  the  epithet  of  ‘  Fingal  of  the  inild- 
etl  look,’  ancl  dittinguifhed  on  every  occafion  by  humanity 
and  generofity.  He  is  merciful  to  his  foes,  full  of  affebtion 
to  his  children,  full  of  concern  about  his  friends,  and  never 
mentions  Agandecca,  his  firft  love,  without  the  utmoft  tender- 
net's.  He  is  the  univerfal  proteftor  of  the  diftreffed ;  none  ever 
went  fad  from  Fingal. — ‘OOlcar!  bend  the  ftrong  in  arms, 
but  fpare  the  feeble  hand.  Be  thou  a  ftream  of  many  tides 
againft  the  foes  of  thy  people;  but  like  the  gale  that  moves 
the  grafs  to  thofe  who  atk  thine  aid :  fo  Trenmor  lived ;  luch 
Trathal  was;  and  fuch  has  Fingal  been.  My  arm  was  the  fup- 
port  of  the  injured:  the  weak  retied  behind  the  lightning  of 
my  fteel.’  Thefe  were  the  maxims  of  true  heroifm,  to  which 
he  formed  his  grandfon.  His  fame  is  reprefented  as  every  where 
fpread ;  the  greateft  heroes  acknowledge  his  fuperioritv ;  his 
enemies  tremble  at  his  name  ;  and  the  highell  encomiums  that 
can  be  bellowed  on  one  whom  the  poet  would  moft  exalt,  is  to 
fay,  that  his  foul  was  like  the  foul  of  Fingal.  Wherever  he 
appears,  we  behold  the  hero.  The  objects  he  purfues  are  always 
great;  to  bend  the  proud,  to  proteft  the  injured,  to  defend  his 
friends,  to  overcome  his  enemies  by  generofity  more  than  by 
force.  Some  ftrokes  of  human  imperfection  and  frailty  are 
what  ufually  give  us  the  moft  clear  view  and  the  moft  fenfible 
imprelTion  of  a  charafler,  becaufe  they  prefent  to  us  a  man 
fuch  as  we  have  feen ;  they  recall  known  features  of  human  na¬ 
ture.  When  poets  go  beyond  this  range,  and  attempt  to  de- 
feribe  a  faultlefs  hero,  they,  for  the  moft  part,  let  before  us  a 
fort  of  vague  undiftinguiftiable  character,  fuch  as  the  imagina¬ 
tion  cannot  lay  hold  of,  or  realife  to  itfelf  as  the  object  of  af- 
feftion.  But  Fingal,  though  exhibited  without  any  of  the  com¬ 
mon  human  failings,  is  neverthelels  a  real  man  ;  a  character 
which  touches  and  interefts  every  reader.” 

We  may  obferve,  that  Fingal  appears  to  have  been  no  lefs  a 
poet  than  a  warrior ;  at  leaft,  in  all  thofe  paffages  aferibed  to 
him  in  the  poems  of  his  ton,  there  is  a  grandeur  and  loftinels 
that  elevates  them  above  the  common  ftyle  even  of  Ollian.  'I he 
following  paflage  from  the  poem  of  Cartbon  may  be  taken  as  a 
fpecimen  of  Fingal’s  poetry.  “ — ‘  Raife,  ye  bards,’  faid  the 
mighty  Fingal,  *  the  praife  of  unhappy  Moina.  Call  her  ghoft, 
with  your  fongs,  to  our  hills ;  that  the  may  reft  with  the  fair  of 
Morven,  the  (unbeams  of  other  days,  and  the  delight  of  heroes 
of  old. — I  have  feen  the  walls  of  Balclutha,  but  they  were  delo- 
late.  The  firs  had  refounded  in  the  halls  ;  and  the  voice  of  the 
people  is  heard  no  more.  The  ftream  of  Clutha  was  removed 
from  its  place  by  the  fall  of  the  walls.  The  thiftle  (hook,  there, 
its  lonely  head:  the  mofs  whittled  to  the  wind.  The  fox  looked 
cut  from  the  windows  ;  the  rank  grafs  of  the  wall  waved  round 
his  head.  Defolate  is  the  dwelling  of  Moina:  filence  is  in  the 
houfe  of  her  fathers.  Raife  the  fong  of  mourning,  O  bards, 
over  the  land  of  ftrangers.  They  have  but  fallen  before  us ; 
for,  one  day  we  mult  fall. — Why  doft  thou  build  the  hall,  fon 
of  the  winged  days  ?  Thou  looked  from  thy  towers  to-day ; 


yet  a  few  years,  and  the  blaft  of  the  defert  comes ;  it  howls  in 
thy  empty  court,  and  whittles  round  thy  half-worn  (hield. — • 
And  let  the  blaft  of  the  defert  come  !  We  ftiall  be  renowned  in 
our  day.  The  mark  of  my  arm  ftiall  be  in  the  battle,  and  my 
name  in  the  fong  of  bards.  Raife  the  fong;  fend  round  the 
ftiell :  and  let  joy  be  heard  in  my  hall.  When  thou,  fun  of 
heaven,  (halt  fail !  if  thou  fhalt  fail,  thou  mighty  light !  if  thy 
brightnefs  is  for  a  feafon,  like  Fingal ;  our  fame  ftiall  furvive 
thy  beams.’— Such  was  the  joy  of  Fingal  in  the  day  of  his  joy. 
His  thoufand  bards  leaned  forward  from  their  feats,  to  hear  the 
voice  of  the  king.  It  was  like  the  mufic  of  the  harp  on  the 
gale  of  the  lpring.  Lovely  were  thy  thoughts,  O  Fingal !  Why 
had  not  Ollian  the  ftrength  of  thy  foul  ?  But  thou  ftandeft  alone, 
my  father;  and  who  can  equal  the  king  of  Morven  ?” 

FINGERS,  in  anatomy,  the  extreme  part  of  the  hand  divi¬ 
ded  into  five  members.  See  Anatomy,  p.  167. 

FINING  of  Liuuors.  See  Clarification. 

FINISTERRE,  the  moft  wellerly  cape  or  promontory  of 
Spain,  in  10.  15.  W.  long,  andq^0  N.  lat.  This  cape  is  like- 
wife  the  moft  wefterly  part  of  the  continent  of  Europe. 

Finisterre,  a  department  of  France,  which  includes  part 
of  the  late  province  of  Bretagne.  Its  name  correfponds  to  our 
word,  the  Land’s  End,  it  being  the  moft  wefterly  part  of  France. 
Quimper  is  the  epifcopal  town. 

FINITE,  fomething  bounded  or  limited,  in  contradiftindlion 
to  Infinite. 

FINLAND  (the  duchy  of),  is  bounded  on  the  weft  by  the 
gulph  of  Bothnia,  on  the  eaft  by  Mufcovy,  on  the  fouth  by  the 
gulph  of  Finland  and  Ingrla,  and  on  the  north  by  Bothnia  and 
Lapland.  It  is  about  200  miles  in  length,  and  almoft  as  much 
in  breadth.  It  contains  many  lakes;  in  which  are  feveral  Klands, 
which  are  generally  rocks  or  inacceftibie  mountains.  The  inha¬ 
bitants  are  l'mall  of  ftature,  capable  of  enduring  hardflfips,  and 
good  loldiers.  The  Ilnifians  have  for  fome  time  rendered  them- 
lelves  matters  of  a  good  part  of  this  province  ;  the  reft  belongs 
to  Sweden.  It  is  divided  into  feven  provinces  :  1.  Finland;  2. 
Cajana;  3.  Thavafthia ;  4.  Nyeland  ;  5.  Savolaxia  ;  6.  Carelia; 
and,  7.  Kexholmia.  Finland  Proper  is  an  agreeable  country, 
and  lies  over-againft  the  city  of  Stockholm,  near  the  place  where 
the  gulphs  of  Bothnia  and  Finland  meet.  It  is  divided  into 
South  and  North  Finland.  It  is  diverfified  with  mountains, 
forefts,  lakes,  meadows,  and  pleafant  fields.  The  inhabitants 
fait  the  fifti  they  do  not  conlume  themfelves,  and  fend  it  into 
foreign  countries. 

FIR-trek,  in  botany.  See  Pinus. 

P'lRE,  in  phyfiology,  fignifies  that  fubtle  invifible  caufe  by 
which  bodies  are  expanded  or  enlarged  in  bulk,  and  become  hot 
to  the  touch  ;  fluids  are  rarefied  into  vapour;  folid  bodies  be¬ 
come  fluid,  and  in  like  manner  are  at  la (t  diffipated,  or,  if  inca¬ 
pable  of  being  carried  off  in  vapour,  are  at  length  melted  into 
glafs.  It  feems  likewife  to  be  the  chief  agent  in  nature  on 
which  animal  and  vegetable  life  have  an  immediate  dependence, 
and  without  which  it  does  not  appear  that  nature  itfelf  could 
lubfift  a  lingle  moment. 

The  difputes  concerning  fire,  which  for  a  long  time  divided 
philofophers,  have  now  in  a  great  meafure,  though  not  wholly, 
i'ubfided.  The  celebrated  philofophers  of  the  lad  century,  Ba¬ 
con,  Boyle,  and  Newton,  were  of  opinion,  that  (ire  was  no  dif- 
tin<ft  l'ubllance  from  other  bodies,  but  that  it  conlifted  entirely 
in  the  violent  motion  of  the  parts  of  any  body.  As  no  motion, 
however,  can  be  produced  without  a  caufe,  they  were  obliged  to 
have  recourfe  to  a  mechanical  force  or  impulfe  as  the  ultiirate 
caufe  of  fire  in  all  cafes.  Thus  Boyle  tells  us,  that  when  a  piece 
of  iron  becomes  hot  by  hammering,  “  there  is  nothing  to  make 
it  fo,  except  the  forcible  motion  of  the  hammer  imprelfing  a 
vehement  and  variouily-determined  agitation  on  the  ('mall  parts 
of  the  iron.”  Bacon  defines  beat ,  which  he  makes  fynonymous 
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with  fire,  to  be  et  an  expanfive  undulatory  motion  in  the  minute 
particles  of  a  bod)',  whereby  they  tend  with  forne  rapidity  from 
a  centre  towards  a  circumference,  and  at  the  fame  time  a  little 
upwards.”  Sir  Ifaac  Newton  faid  nothing  pofitive  upon  the 
luhjeCt ;  but  conjectured  that  grofs  bodies  and  light  might  be 
convertible  into  one  another  ;  and  that  great  bodies  of  the  llze  of 
.our  earth,  when  violently  heated,  might  continue  and  increafe 
their  heat  by  the  mutual  action  and  reaction  of  their  parts. 

But  while  the  mechanical  pbilofophers  thus  endeavoured  to 
account  for  the  phenomena  of  fire,  upon  the  fame  principles 
which  they  judged  fufficient  to  explain  thole  of  the  univerle  in 
general,  the  chemifts  as  ftrenuoufiy  afferted  that  fire  was  a  fluid 
of  a  certain  kind,  dilmxft  from  all  others,  and  univerl’ally  pre¬ 
lent  throughout  the  whole  globe.  Boerhaave  particularly  main¬ 
tained  this  dodtrine ;  and  in  fupport  of  it  brought  the  follow¬ 
ing  argument  :  that  fteel  and  flint  would  frrike  tire,  and  produce 
the  very  fame  degree  of  heat  in  Nova  Zembla  which  they  would 
do  under  the  equator.  Other  arguments  were  drawn  from  the 
increaled  weight  of  metalline  calces,  which  they  fuppofed  to 
proceed  from  the  firing  of  the  element  of  fire  in  the  fubftance 
whole  weight  was  thus  increaled.  By  thefe  experiments,  Mr. 
Boyle  himlelf  feems  to  have  been  daggered ;  as  he  publifhed  a 
treatife  on  the  pollibility  of  making  fire  and  flame  ponderable  ; 
though  this  was  directly  contrary  to  his  own  principles  already 
quoted,  l’or  a  long  time,  however,  the  matter  was  molt  vio¬ 
lently  difputed ;  and  the  mechanical  philufophers,  though  their 
arguments  were  equally  Lnconclufive  with  thole  of  their  adver- 
fai'ies,  at  laid  prevailed  through  the  prejudice,  in  favour  of  Sir 
Ifaac  Newton,  who  indeed  had  leaice  taken  any  active  part  in 
the  conteft. 

That  the  caufe  of  fire  cannot  be  any  mechanical  motion 
wliich  we  can  imprefs,  is  very  e\  ident ;  becaufe  on  mechanical 
principles  an  e fleet  mult  always  be  proportionable  to  the  caufe. 
In  the  cafe  of  fire,  however,  the  effect  is  beyond  all  calculation 
greater  than  the  caufe,  tup  poling  the  latter  to  be  only  a  mecha¬ 
nical  percuflion,  as  in  the  cafe  of  hainm'ering  iron  tiil  it  be  red 
hot.  By  a  few  ftrokes  of  an  hammer,  the  particles  of  a  piece 
of  iron,  we  fhall  allow,  may  be  let  in  a  violent  motion,  and  thus 
produce  fire.  If,  however,  we  direct  the  motion  of  thefe  par¬ 
ticles  upon  another  body  whole  parts  are  at  relt,  and  in  l’ome 
.■degree  coherent,  it  is  plain  that  the  latter  will  refill  and  dimi- 
nifh  the  motion  of  the  particles  already  moved,  in  proportion 
to  their  -vis  inrri'ue,  as  well  as  the  cchelion  of  the  parts  of  the 
fecond  body,  if  indeed  we  can  lunpofe  the  -t  is  vicrtize  of  matter 
to  be  different  from  the  effefit  of  gravitation,  cohefion,  or  fome 
other  power  acting  upon  it.  By  no  argumentation  whatever, 
then,  can  we  fhow  upon  mechanical  principles,  why  fire  flionld 
have  fuch  a  tendency  to  increafe  and  multiply  itlelf  without 
end,  as  we  lee  it  has,  even  abltradting  from  all  confideration  of 
the  neceffty  of  air  for  continuing  the  action  of  fire. 

The  action  of  the  air,  in  augmenting  and  continuing  the 
power  of  fire,  feems  lcarce  at  all  to  have  been  confidercd  by 
thole  who  firft  undertook  an  invelligation  of  the  iubject.  It 
evidently  gave  rile  to  the  Hntc’ninlbnian  hypothefis,  that  fire, 
light,  and  air,  were  convertible  into  one  another.  This,  how¬ 
ever,  is  equally  untenable  with  the  mechanical  hypothefis  :  for 
later  difeoveries  have  fhown,  that  our  atmofphere  is  compofed 
of  two  diitincl  fluids,  only  one  of  which  is  fit  for  lupporting 
flame  :  and  if  we  ihould  luppofe  this  to  be  the  only  proper  air, 
it  is  in  like  manner  demonttrated,  that  this  pure  fluid  is  not  ho¬ 
mogeneous,  but  compofed  of  a  gravitating  and  non- gravitating 
fubfiance ;  the  latter  of  which  only  has  the  properties  of  five: 
lb  that  this  clement  is  dill  2s  invifible  as  ever:  nor  can  it  be 
lliown  by  any  experiment  that  fire  per  [e  has  ever  been  changed 
into  a  palpable  or  gravitating  lubfiance. 

The  experiments  which  firll  feemed  to  bring  this  ditputc  to 
a  deoifion  were  thole  of  lb-.  Black,  concerning  what  he  called 


Intent  heat ;  on  which  fome  other  names,  fuch  as  aljolute  heat, 
fpeefic  fire,  8rc.  have  been  bellowed,  very  little  to  the  advance¬ 
ment  of  fcience  in  general.  From  thefe  difeoveries  it  appears, 
that  fire  may  exift  in  bodies,  in  fuch  a  manner  as  not  to  difeover 
itlelf  in  any  other  wap  than  by  its  action  upon  the  minute  parts 
of  the  body  :  but  that  fuddenly  this  a£tion  may  be  changed  in 
fuch  a  manner  as  no  longer  to  be  directed  upon  the  particles  of 
the  body  itlelf,  but  upon  external  objefts :  in  which  cafe  we 
then  perceive  its  action  by  ourlenle  of  feeling,  or  difeover  it  by 
the  thermometer,  and  call  it  ficnfible  heat.  This  exprelfion,  it 
mu  ft  be  owned,  is  improper;  and  the  ufe  of  the  wool  heat,  in- 
ltead  of  fire,  has  produced  fome  confufion,  which  it  is  not  now 
eafy  to  avoid  in  (peaking  on  thefe  fubjedts.  By  the  word  heat, 
we  ought  always  to  understand  the  effedt  of  fire,  or  the  fluid 
acting  in  a  certain  manner,  rather  than  the  mere  element  it- 
leir ;  which,  it  is  certain,  from  the  experiments  juft  mentioned, 
may  exilt  in  fubflances  actual] y  cold  to  the  touch. 

From  this  dilcovery  made  by  Dr.  Black,  along  with  many 
ethers  in  eledtricity,  and  recorded  at  length  in  various  articles  of 
this  work,  it  is  now  almoft  univerfally  allowed,  that  fire  is  a 
diltindt  fluid,  capable  of  being  transferred  from  one  body  to 
another.  But  when  this  was  difeovered,  another  queflion  no 
lels  perplexing  occurred,  viz.  what  kind  of  a  fluid  it  was  ;  or 
whether  it  bears  any  analogy  to  thofe  with  which  we  are  better 
acquainted  ?  Here  we  find  two  fluids,  viz.  the  lolar  light  and 
the  electric  matter,  both  of  which  occafionally  adt  as  fire,  and 
which  therefore  fieem  likely  to  be  all  the  fame  at  bottom.  By 
the  vulgar,  indeed,  the  matter  has  long  ago  been  determined  ; 
and  the  rays  of  the  fun  as  well  as  the  electrical  fluid  have  been 
pron-ilcuoullv  denominated  elementary  fire.  Pbilofophers,  in¬ 
deed,  have  withheld  their  aflent ;  though  their  reafons  for  fo 
doing  are  by  no  means  apparent.  The  molt  ltrange  fuppofi- 
tions,  however,  have  been  made  concerning  the  nature  of  both 
thefe  fluids ;  and  on  the  molt  llender  grounds  imaginable,  or 
rather  on  no  grounds  at  all,  they  have  been  fupooied  to  be 
phlogiiton  itlelf,  or  to  contain  a  large  proportion  of  it.  Mr. 
Scheele  went  fo  far  in  this  way  as  to  form  an  hypothefis,  which 
lie  endeavoured  to  fupport  by  fome  experiments,  that  fire  is 
compofed  of  dephlogifticated  air  and  phlogifton.  But  it  is  now 
afeertained  beyond  all  pollibility  of  difpute,  that  the  refult  of 
Inch  a  combination  is  not  fire,  but  fixed  air:  fo  that  we  need 
not  take  any  farther  notice  of  this  hypothefis  than  juft  to  ob- 
ferve,  that  it  would  have  been  altogether  untenable,  even  though 
this  dilcovery  had  not  been  made  ;  becaule  the  dephlogitiicated 
air  itlelf  is  not  a  fimple  but  a  compound  fubftance,  as  has  al¬ 
ready  been  obferved ;  and  that  in  all  cafes  of  combullion  the 
one  part  of  the  air  is  feparated  from  the  other. 

It  was  long  ago  obferved  bv  Sir  Ilaac  Newton,  that  heat  was 
certainly  conveyed  by  a  medium  morelubtle  than  the  common 
air;  becaufe  two  thermometers,  one  included  in  the  vacuum  of 
an  air-pump,  the  other  placed  in  the  open  air,  at  an  equal  difi- 
tance  from  the  fire,  would  grow  equally  hot  in  nearly  the  lame 
time.  The  conlequence  of  this,  had  he  purfued  the  thought, 
was,  that  fire  itlelf  was  equally  prefent  in  all  places,  and  as 
adtive  where  there  was  no  terr.'ltrial  matter  as  where  there  was. 
New  improvements  in  the  air-pump  have  enabled  fucceeding 
philofophers  to  make  more  perfect  vacuums,  luch  as  it  has  been 
fuppofed  even  the  eledtric  matter  cannot  pals  through.  It  is 
not  to  be  doubted,  however,  that,  even  there,  the  thermometer 
would  be  heated  by  a  fire  as  well  as  in  the  open  air.  Fire, 
therefore,  exiltsand  adts  where  there  is  no  other  matter,  and  of 
confequence  is  a  fluid  per  fe,  independent  of  every  terreltrial 
fubftance,  without  being  generated  or  compounded  of  any  thing 
we  are  yet  acquainted  with.  To  determine  the  nature  of  the 
fluid,  we  have  only  to  confider  whether  any  other  can  be  dif¬ 
eovered  which  will  pal's  through  the  perfect  vacuum  juft  men¬ 
tioned,  and  aCt  there  as  fire.  Such  a  fluid  we  find  in  the  lolar 
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light,  which  u  well  known  to  aft  even  in  Tacit  a  as  the  moft 
violent  lire.  The  folar  light  will  likewile  a<5t  in  the  very  fame 
manner  in  the  moft  intenle  cold  ;  for  M.  de  Sauflure  has  found, 
that  on  the  cold  mountain  top  the  fun-beams  are  equally,  nay 
more  powerful  than  on  the  plain  below.  It  appears,  therefore, 
that  the  folar  light  will  produce  heat  independent  of  any  other 
fubltance  whatever;  that  is,  where  no  other  body  is  prefent,  at 
leaft  as  far  as  we  can  judge,  except  the  light  itfelf,  and  the 
"body  to  be  afted  upon.  We  cannot  therefore  avoid  concluding, 
that  a  certain  modification  of  the  light  of  the  fun  is  the  caufe 
which  produces  heat,  expanfion,  vapour,  &cc.  and  anlwers  to  the 
reft  of  the  charafters  given  in  our  definition  of  fire,  and  that 
independent  of  any  other  fubftance  whatever. 

Under  the  article  Electr  icity,  left.  xxii.  we  have  endeavour¬ 
ed  to  fliow,  that  the  eleftric  matter  is  no  other  than  the  light  of 
the  fun  abforbed  by  the  earth,  and  thus  becoming  fubjeft  to  new 
laws,  and  afliiming  many  properties  apparently  different  from 
what  it  has  when  it  afts  as  light.  Even  in  this  cafe  it  mani- 
lefts  its  identity  with  fire  or  light,  viz.  by  producing  a  moft  in- 
tenfe  heat  where  a  large  quantity  of  it  paflfes  through  a  fmall 
fpace.  In  vacuo,  indeed,  we  cannot  manage  it  in  fuch  a  man¬ 
ner  as  to  make  the  proof  decifive.  But  though  this  muft  be 
■accounted  a  defeft,  it  never  can  amount  to  any  pofitive  proof 
that  eleftricity  and  fife  arc  different.  We  fee  that  in  fome  cafes 
they  produce  the  very  fame  effefts  ;  and  if  they  do  not  fo  in  all, 
we  ought  rather  to  account  for  the  difference  from  the  variation 
of  circumftances,  and  our  want  of  knowledge  or  abilities  to 
make  proper  experiments,  than  to  multiply  elements  without 
any  neceffity,  when  one  is  evidently  capable  of  anfwering  all 
the  purpofes  of  nature.  At  any  rate,  the  experiments  which 
have  already  been  made,  and  the  proofs  adduced  from  the  phe¬ 
nomena  of  nature,  {how  fuch  a  ftrong  affinity  between  the  ele¬ 
ments  of  fire,  light,  and  eleftricity,  that  we  may  not  only  affert 
their  identity  upon  the  moft  probable  grounds,  but  layPit  down 
as  a  pofition  againft  which  no  argument  of  any  weight  has  an 
exiftence  at  prefent.  For  a  further  difeuffion  of  this  fubjeft, 
fee  Chemistry,  p.  ,372.  Electricity,  left.  xxii.  Heat, 
Flame,  Fluidity,  &c. 

Wild  Fire,  a  kind  of  artificial  or  faftitious  fire,  which  burns 
even  underwater.  It  iscompofed  of  lulphur,  pitch,  nitre,  and 
various  other  combuftible  materials  ;  and  is  very  hard  to  ex- 
tinguifh.  Chemiftry,  however,  has  fupplied  a  {till  more  deftruc- 
tive  kind  of  wild  fire,  in  the  union  of  nitrous  acid  with  oil  of 
turpentine.  Thefe  two  liquids  feparately  are  perfeftly  cold  ; 
but,  whe'n  fuddenly  mixed,  produce  a  flame  not  eafily  extin- 
guiftied.  This,  with  great  appearance  of  reafon,  is  fuppofed  to 
be  the  wild-fire  of  the  ancients,  who,  inclofing  the  two  liquids 
in  a  glafs  ball  which  had  a  partition  to  keep  them  afunder, 
threw  the  ball  into  fome  {hip  of  the  enemy’s ;  and  the  globe  being 
thus  broken,  the  liquids  united  and  fet  the  veffel  in  flames.  The 
French  call  it  Greek  fire,  or  ficu.  Gregcois,  becaufe  firft  ufed  by 
the  Greeks,  about  the  year  66 o;  as  is  obferved  by  the  Jefuit 
Petavius,  on  the  authority  of  Nicetas,  Theophanes,  Cedrenus,  See. 

1  he  inventor,  according  to  the  fame  Jefuit,  was  an  engineer 
of  Heliopolis  in  Syria,  named  CaUinicus,  who  firft  applied  it 
in  the  lea-fight  commanded  by  Conftantine  Pogonates  againft 
the  Saracens,  near  Cyzicus,  in  the  Hellefpont ;  and  with  fuch 
effeft,  that  he  burnt  the  whole  fleet  therewith,  wherein  were 
30,000  men.  But  others  will  have  it  of  a  much  older  date; 
and  hold  Marcus  Gracchus  the  inventor :  which  opinion  is  fup- 
pnrted  by  leveral  paffages  both  in  the  Greek  and  Roman  wri¬ 
ters,  which  (hows  it  to  have  been  anciently  ufed  by  both  thefe 
nations  in  their  wars. 

Conftantine’s  fucceffors  ufed  it  on  many  occafions  with  equal 
advantage  as  himfelf ;  and  what  is  remarkable  enough  is,  that 
they  were  fo  happy  as  to  keep  the  fecret  of  the  compofition  to 
themfelvcs,  fo  that  in  the  year  060  no  other  nation  knew  it. 
Vol.  III. 


Hugh  king  of  Burgundy,  demanding  {hips  of  the  emperor  Le® 
for  the  fiege  of  Frclne,  defired  likewile  the  Greek  fire. 

F.  Daniel  gives  us  a  good  defeription  of  the  Greek  fire  in  his 
account  of  the  fiege  of  Damietta  under  St.  Louis.  Ever)'  body, 
fays  that  author,  was  aftonifhed  with  the  Greek  fire,  which  the 
Turks  then  prepared ;  and  the  fecret  whereof  is  now  loft.  They 
threw  it  out  of  a  kind  of  mortar ;  and  fometimes  {hot  it  with 
an  odd  fort  of  crofs-bow,  which  was  ftrongly  bent  by  means  of 
a  handle  or  winch,  of  much  greater  force  than  the  mere  arm. 
That  thrown  with  the  mortar  fometimes  appeared  in  the  air 
of  the  fize  of  a  tun,  with  a  long  tail,  and  a  noife  like  that  of 
thunder.  The  French  by  degrees  got  the  fecret  of  extinguifli- 
ing  it ;  in  which  they  fucceeded  feveral  times. 

Machine  for  Prcfcrving  from  Fire.  This  machine  confifts 
of  a  pole,  a  rope,  and  a  balket.  The  pole  is  of  fir,  or  a  com¬ 
mon  feaffold  pole,  of  any  convenient  length  from  36  to  4 6  feet ; 
the  diameter  at  bottom,  or  greateft  end,  about  five  inches ;  and 
a-t  the  top,  or  fmalleft  end,  about  three  inches.  At  three  feet 
from  the  top  is  a  mortife  through  the  pole,  and  a  pully  fixed  to 
it  of  nearly  the  fame  diameter  with  the  pole  i  1  that  part.  The 
rope  is  about  three  quarters  of  an  inch  diameter,  and  twice  the 
length  of  the  pole,  with  a  fpring  hook  at  one  end,  to  pafs 
through  the  ring  in  the  handle  of  the  balket  when  ufed  :  it  is 
put  through  the  mortife  over  the  pulley,  and  then  drawn  tight 
on  each  fide  to  near  the  bottom  of  the  pole,  and  made  fall  there 
till  wanted.  The  bafleet  fhould  be  of  ftrong  wicker-work,  three 
feet  and  a  half  long,  two  feet  and  a  half  wide,  rounded  oft’  at 
the  corners,  and  four  feet  deep,  rounding  every  way  at  the  bot¬ 
tom.  To  the  top  of  the  balket  is  fixed  a  ftrong  iron  curve  or 
handle,  with  an  eye  or  ring  in  the  middle  ;  and  to  one  fide  of 
the  balket,  near  the  top,  is  fixed  a  fmall  cord,  or  guide-rope,  of 
about  the  length  of  the  pole.  When  the  pole  is  raifed,  and  let 
againft  a  houfe  over  the  window  from  which  any  perfons  are  to 
efcape,  the  manner  of  ufing  it  is  fo  plain  and  obvious,  that  it 
need  not  be  deferibed.  The  moft  convenient  diftance  from  the 
houfe  for  the  foot  of  the  pole  to  ftand,  where  practicable,  is 
about  12  or  14  feet.  If  two  ftrong  iron  ftraps,  about  three 
feet  long,  riveted  to  a  bar  crofs,  and  fpreading  about  14  inches 
at  the  foot,  were  fixed  at  the  bottom  of  the  pole,  this  would 
prevent  its  turning  round  or  flipping  on  the  pavement.  And  if 
a  ftrong  iron  hoop,  or  ferule,  riveted  (or  welded)  to  a  femicir- 
cular  piece  of  iron  fpreading  about  12  inches,  and  pointed  at 
the  ends,  were  fixed  on  at  the  top  of  the  pole,  it  would  prevent 
its  Aiding  againft  the  wall. 

When  thefe  two  laft  mentioned  irons  arc  fixed  on,  they  give 
the  pole  all  the  fteadinels  of  a  ladder;  and  becaufe  it  is  not 
eafy,  except  to  perfons  who  have  been  ufed  to  it,  to  raife  and 
fet  upright  a  pole  of  40  feet  or  more  in  length,  it  will  be  con¬ 
venient  to  have  two  fmall  poles  or  fpars  of  about  two  inches 
diameter,  fixed  to  the  fides  of  the  great  pole  at  about  two  or 
three  feet  above  the  middle  of  it,  by  iron  eyes  riveted  to  two 
plates,  fo  as  to  turn  every  way ;  the  lower  end  of  thefe  fpars  to 
reach  within  a  foot  of  the  bottom  of  the  great  pole,  and  to  have 
ferules  and  Ihort  fpilces  to  prevent  Aiding  on  the  pavement,  when 
ufed  occafionally  to  fupport  the  great  pole  like  a  tripod.  There 
fliould  be  two  Itrong  affi  trundles  let  through  the  pole,  one  at 
four  feet  and  one  at  five  feet  from  the  bottom,  to  ftand  out  about 
eight  inches  on  each  fide,  and  to  ferve  as  handles,  or  to  twift  the 
rope  round  in  lowering  a  very  heavy  weight.  If  a  block  and 
pulley  were  fixed  at  about  the  middle  of  the  rope,  above  the 
other  pulley,  and  the  other  part  of  the  rope  made  to  run  double, 
it  would  diminifh  any  weight  in  the  balket  nearly  one-half, 
and  be  very  ufeful  in  drawing  any  perfon  up,  to  the  affiftance  of 
thofe  in  the  chambers,  or  for  removing  any  effefts  out  of  a 
chamber,  which  it  might  be  dangerous  to  attempt  by  the  flairs. 

It  has  been  proved,  by  repeated  trials,  that  fuch  a  pole  a* 
we  have  been  fpcaking  of  can  be  raifed  from  the  ground,  and 
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two  or  three  perfons  taken  ont  of  the  upper  windows  of  a 
houfe,  and  let  down  fafely  in  the  ftreet,  in  the  fpace  of  35  fe- 
conds,  or  a  little  more  than  half  a  minute.  Sick  and  infirm 
perfons,  women,  children,  and  many  others,  who  cannot  make 
ule  of  a  ladder,  may  be  fafely  and  eafily  brought  down-  from 
any  of  the  windows  of  a  houfe  on  fire  by  this  machine,  and, 
by  putting  a  fhort  pole  through  the  handles  of  the  batket,  may 
be  removed  to  any  dillance  without  being  taken  out  of  the  bal¬ 
ked  The  pole  muft  always  have  the  rope  ready  fixed  to  it,  and 
may  be  conveniently  laid  up  upon  two  or  three  iron  hooks  un¬ 
der  any  fhade  or  gateway,  and  the  bafket  fhould  be  kept  at 
the  watch-houfe.  When  the  pole  is  laid  up,  the  two  fpars 
fhould  always  he  turned  towards  the  head  of  it.  The  bafket 
fhould  be  made  of  peeled  rods,  and  the  pole  and  fpars  painted 
of  a  light  flone-colour,  to  render  it  more  vifible  when  ufed  in 
the  night. 

Machines  far  extinguijhing  Fire.  In  the  year  1734,  the  ftate 
of  Sweden  offered  a  premium  of  20,000  crowns  for  the  belt 
method  of  flopping  the  progrefs  of  accidental  fires ;  when  one 
Mr.  Fuches,  a  German  phyfician,  made  a  preparation  for  that 
end,  and  the  experiment  was  tried  bn  a  houfe  built  on  purpofe, 
of  dry  fir,  at  Legard  ifland.  In  the  building  were  placed  l'eve- 
ral  tubs  of  tar  and  pitch,  and  a  great  quantity  of  chips,  all 
which  were  let  on  fire ;  flames  iffuing  through  the  top  of  the 
houfe,  windows,  &c.  when  he  threw  in  one  of  the  barrels  con¬ 
taining  the  preparation,  which  immediately  quenched  the  flames ; 
a  fecond  barrel  entirely  cleared  the  fmoke  away;  and  the  whole 
was  executed  to  the  fatisfablion  of  the  fpeblators,  and  to  the  no 
fmall  fatisfablion  of  the  inventor,  who  was  about  to  return 
home,  when  unexpectedly  the  flames  broke  out  again,  fuppofed 
to  be  occafioned  by  a  fmall  quantity  of  combuftiSle  matter  be¬ 
ing  introduced  and  fet  on  fire  fecretly  by  fome  malicious  per- 
fon.  Upon  this  the  wrong-headed  mob  fell  upon  Mr.  Fuehes, 
and  beat  him  mod  unmercifully,  fo  that  he  narrowly  efcaped 
with  his  life.  He  foon  after  left  the  country,  and  never  could 
he  prevailed  on  (though  ftrongly  perfuaded  by  fome  of  the  molt 
eminent  citizens)  to  return.  It  is  faid,  another  experiment  of 
the  fame  kind  was  tried  in  the  year  1761  in  Holland  ;  but  ren¬ 
dered  abortive  through  the  perverfenefs  of  the  populace. 

Attempts  of  a  fimilar  nature  have  met  with  a  better  reception 
in  England.  Of  thefe  the  rnoft  fuccel'sful  was  that  of  Mr. 
Godfrey,  whofe  contrivance  is  thus  defcribed  by  Mr.  Ambrofe 
Godfrey,  grandfon  to  the  inventor.  “  The  machine  to  be  em¬ 
ployed  coniifts  of  a  fmall  portion  of  gunpowder  clofely  con¬ 
fined;  which,  \vhen  animated  by  fire,  abls  by  its  elaflic  force 
upon  a. proper  medium,  and  not  only  divideth  it  into  the  mi- 
nuteft  atoms,  but  difperfeth  it  alfo  in  every  direction,  fo  as  im¬ 
mediately  to  extinguilh  any  fire  within  a  certain  difiance.  This 
medium  is  a  liquor  ftrongly  impregnated  with  a  preparation  of 
antiphlogiftic  principles,  which  by  their  ablion  upon  burning 
materials  extinguilh  the  flames,  and  reduce  them  in  general  to 
the  ftate  of  a  black  coal ;  and,  by  its  oppofite  nature  to  fire, 
hinders  the  remaining  fparks,  notwithftanding  the  admiflion  of 
the  air,  from  kindling  the  flames  afrefh.  By  this  means,  the 
great  point  is  obtained,  in  giving  futficient  time  for  totally  ex- 
tinguilhing  any  remains  of  fire.”  From  this  account,  however, 
nothing  can  be  made  out ;  and  the  quackery  of  concealment,  in 
a  matter  that  lb  nearly  concerns  the  welfare  of  the  human  race, 
can  only  he  accounted  for  on  the  fcore  of  its  infutficiency,  or 
the  impoffibility  of  making  it  generally  ufeful. 

The  mode  of  employing  thele  machines,  was  that  of  throw¬ 
ing  them  into  the.  different  rcoms  of  the  houfe  in  which  the 
flames  began  to  appear.  Ufed  in  this  way,  if  the  invention 
really  pofiefied  the  merit  aferibed  to  it,  it  evidently  would  have 
been  of  great  ufe  in  extinguifhing  fires  on  fhipboard ;  and  would 
probably  have  been  confidered  as  a  no  lefs  neceffary  part  of  a 
fli  ip’s  lading,  than  her  ft  ores  or  ammunition, 
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The  hint  of  thefe  machines  is  faid  to  have  been  taken  by 
Dr.  Godfrey  from  the  invention  of  one  Zachaiy  Greyl,  who  ex¬ 
hibited  fimilar  machines,  but  without  meeting  with  encourage¬ 
ment.  Flis,  however,  were  made  of  wood,  and  the  liquor  em¬ 
ployed  was  inferior  to  Dr.  Godfrey’s  in  its  power  of  extinguilh- 
ing  fire.  The  latter  is  faid  to  have  ufed  potalh,  alum,  fal  am¬ 
moniac,  or  fome  other  falinc  matter.  Thefe  machines,  how¬ 
ever,  only  proved  ferviceable  in  the  beginning  of  a  fire.  When 
the  roof  had  fallen  in,  they  had  no  efte£t. 

Water- Engine  for  Extin guijhing  ,F  ire.  See  Hydrostatics, 
In  ufing  this  machine  we  have  the  following  improvement  by 
Dr.  Hoffman,  which  promifes  to  be  of  great  efficacy.  As  foon 
as  the  engine  is  in  readinefs  to  work,  ftir  into  the  water  that 
immediately  is  to  be  difeharged,  feven  or  eight  pounds  of  pearl- 
allies  in  powder,  and  continue  to  add  it  in  this  manner  as  oc- 
cafion  requires  ;  taking  care  that  it  be  direbled  againft  the  tim¬ 
ber  or  wainfeot,  &c.  juft  beginning  to  burn,  and  not  walled 
again!!  the  brickwork  ;  or,  where  time  will  admit,  dilfolve  any 
quantity  of  pearl-allies  in  a  copper  with  water,  and  as  faft  as 
it  diflolves,  which  will  be  in  a  few  minutes,  mix  a  pail  full 
with  the  water  in  the  engine,  pretty  often ;  and  whatever 
burning  wood  it  is  played  upon  will  be  extinguiffied  as  if  it 
was  dipped  in  water,  and  will  not  burn  afrefh  in  the  part  ex- 
tinguifhed. 

Method  of  Extinguijhing  Fire  in  Chimneys.  It  is  well  known, 
that  the  inner  parts  of  chimneys  eafily  take  fire ;  the  loot  that 
kindles  therein  emits  a  greater  flame,  according  as  the  tunnel 
is  more  elevated,  becaufe  the  current  of  air  feeds  the  fire.  If 
this  current  could  therefore  be  fupprefled,  the  fire  would  foon 
be  extinguiflied.  In  order  to  this,  fome  difeharge  a  piltol  into 
the  chimney,  which  produces  no  effebl.  Water  thrown  into 
the  chimney  at  top  is  equally  ufelefs,  becaufe  it  comes  down 
through  tjie  middle  of  the  tunnel,  and  not  along  the  fides.  It 
would  be  more  advifable  to  flop,  with  a  wet  blanket,  the  upper 
orifice  of  the  tunnel  :  hut  the  furefi  and  readied  method  is,  to 
apply  the  blanket  either  to  the  throat  of  the  chimney,  or  over 
the  whole  front  of  the  fire-place.  If  there  happens  to  be  a 
chimney  board  or  a  regifter,  nothing  can  be  fo  efleblual  as  to 
apply  them  immediately ;  and  having  by  that  means  flopped  the 
draught  of  air  from  below,  the  burning  foot  will  be  put  out 
as  readily  and  as  completely  as  a  candle  is  put  out  by  an  ex- 
tinguifher,  which  a  bis  exablly  upon  the  fame  principle. 

Scouring  Buildings  againjl  Fire.  Dr.  Hales  propofes  to  check 
the  progrefs  of  fires  by  covering  the  floors  of  the  adjoining  rooms 
with  earth.  The  propofal  is  founded  on  an  experiment  which 
he  made  with  a  fir-board  half  an  inch  thick,  part  of  which  he 
covered  with  an  inch  dtpth  of  damp  garden  mould,  and  then 
lighted  a  fire  on  the  lurface  of  the  mould ;  though  the  fire  was 
kept  up  by  blowing,  it  was  two  hours  before  the  board  was 
burnt  through,  and  the  earth  prevented  it  from  flaming.  The 
thicker  the  earth  is  laid  011  the  floors,  the  better :  however,  Dr^ 
Hales  apprehends  that  the  depth  of  an  inch  will  generally  be 
fufficient :  and  he  recommends  to  lay  a  deeper  covering  on  the 
flairs,  becaufe  the  fire  commonly  afeends  by  them  with  the 
greateft  velocity. 

Mr.  Hartley  made  feveral  trials  in  they  ears  1775  an'^  I17&> 
in  order  to  evince  the  efficacy  of  a  method  which  he  had  in¬ 
vented  for  reftraining  the  lpread  of  fire  in  buildings.  For  this 
purpofe,  thin  iron  plates  were  well  muled  to  the  tops  of  the  joifts, 
&c.  the  edges  of  the  fides  and  ends  being  lapped  over,  folded  to¬ 
gether,  and  hammered  dole.  Partitions,  flairs,  and  floors,  may 
be  defended  in  the  fame  manner;  and  plates  applied  to  one  fide 
have  been  found  fufficient.  The  plates  are  fo  thin  as  not  to 
prevent  the  floor  from  being  nailed  on  the  joifts,  in  the  lame 
manner  as  if  this  preventative  were  not  ufed :  they  are  kept 
from  ruft  by  being  painted  or  varnilhed  with  oil  and  turpentine. 
The  expence  of  this  addition,  when  extending  through  a  whole 
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building,  is  reckoned  at  about  5  per  cent.  Mr.  Hartley  has  a 
patent  for  this  invention,  and  parliament  has  voted  a  fum  of 
jnoney  towards  defraying  the  cxpence  of  his  numerous  experi¬ 
ments.  The  fame  prefervative  may  alfo  be  applied  to  fhips, 
furniture,  &c. 

The  Earl  of  Stanhope  alfo  difcovered  and  publifhed  a  very 
{imple  and  effectual  method  of  fecuring  every  kind  of  building 
againft:  fire.  This  method  he  has  divided  into  three  parts,  viz. 
under-flooring,  extra-lathing,  and  inter-fecuring.  The  method 
of  under -flooring  is  either  fingle  or  double.  In  fingle  under¬ 
flooring,  a  common  flrong  lath  of  oak  or  fir,  about  one-fourth 
of  an  inch  thick,  fhould  be  nailed  againft  each  fide  of  every 
joift,  and  of  every  main  timber,  fupporting  the  floor  which  is 
to  be  fccurcd.  Other  fimilar  laths  are  then  to  be  nailed  along 
the  whole  length  of  the  joifts,  with  their  ends  butting  againlt 
each  other.  The  top  of  each  of  thefe  laths  or  fillets  ought  to 
be  at  1 \  inch  below  the  top  of  the  joifts  or  timbers  againlt 
•which  they  are  nailed ;  and  they  will  thus  form  a  fort  of  fmall 
ledge  on  each  fide  of  all  the  joifts.  Thefe  fillets  are  to  be  well 
bedded  in  a  rough  plafter  hereafter  mentioned,  when  they  are 
nailed  on,  fo  that  there  may  be  no  interval  between  them  and 
the  joifts ;  and  the  fame  plafter  ought  to  be  fpread  with  a 
trowel  upon  the  tops  of  all  the  fillets,  and  along  the  tides  of  that 
part  of  the  joifts  which  is  between  the  top  of  the  fillets  and 
the  upper  edge  of  the  joifts.  Ia  order  to  fill  up  the  inter¬ 
vals  between  the  joifts  that  fupport  the  floor,  fliort  pieces  of 
common  laths,  whofe  length  is  equal  to  the  width  of  thefe  in¬ 
tervals,  fhould  be  laid  in  the  contrary  direction  to  the  joifts,  and 
clofe  together  in  a  row,  fo  as  to  touch  one  another :  their  ends 
mult  reft  upon  the  fillets,  and  they  ought  to  be  well  bedded  in 
the  rough  plafter,  but  are  not  to  be  fattened  with  nails.  They 
muft  thctbdje  covered  with  one  thick  coat  of  the  rough  plafter, 
which  is  to  be  fpread  over  them  to  the  level  of  the  tops  of  the 
joifts  :  and  in  a  day  or  two  this  plafter  fhould  be  trowelled  over 
clofe  to  theTides  of  the  joifts,  without  covering  the  tops  of  the 
joifts  with  it. 

In  the  method  of  double-flooring,  the  fillets  and  fliort  pieces 
of  laths  are  applied  in  the  manner  already  deferibed  ;  but  the 
coat  of  rough  plafter  ought  to  be  little  more  than  half  as  thick 
as  that  in  the  former  method.  Whiift  this  rough  plafter  is  laid 
on,  fomc  more  of  the  fliort  pieces  of  laths  above  mentioned  muft 
be  laid  in  the  intervals  between  the  joifts  upon  the  firft  coat,  and 
be  dipped  deep  in  it.  They  fhould  be  laid  as  clofe  as  poflible  to 
each  other,  and  in  the  fame  direction  with  the  firft  layer  of  fliort 
laths.  Over  this  fecond  layer  of  fnort  laths  there  mult  be  fpread 
another  coat  of  rough  plafter,  which  fhould  be  trowelled  level 
with  the  tops  of  the  joifts  without,  rifing  above  them.  The 
rough  plafter  may  be  made  of  coarfe  lime  and  hair  ;  or,  inftead 
of  hair,  hay  chopped  to  about  three  inches  in  iength  may  be 
fubftituted  with  advantage.  One  meafure  of  common  rough 
fand,  two  meafures  of  flaked  lime,  and  three  meafures  of  chop¬ 
ped  hay,  will  form  in  general  a  very  good  proportion,  when 
1'nfficiently  beat  up  together  in  the  manner  of  common  mortar. 
Ihe  hay  fhould  be  put  in  after  the  two  other  ingredients  are  well 
beat  up  together  with  water.  This  plafter  fhould  be  made  ftifl’j 
and  when  the  flooring  boards  are  required  to  be  laid  down  very 
foon,  a  fourth  or  fifth  part  of  quicklime  in  powder,  formed  by 
dropping  a  fmall  .quantity  of  water  on  the  limeftone  a  little 
while  before  it  is  ufed,  and  well  mixed  with  this  rough  plafter, 
will  caufe  it  to  dry  very  faft.  If  any  cracks  appear  in  the  rough 
plafter-woik  near  the  joifts  when  it  is  thoroughly  dry,  they 
ought  to  be  clofed  by  wafhing  them  over  with  a  brnfh  wet  with 
mortar-wafh  :  this  wafh  may  be  prepared  by  putting  two  mea¬ 
fures  of  quicklime  and  otic  of  common  fand  in  a  pail,  and  ftir- 
ring  the  mixture  with  water  till  the  water  becomes  of  the  con¬ 
fluence  of  a  thin  jelly. 

Hefore  the  flooring  boards  arc  laid,  a  fmall  quantity  of  very 


dry  common  fand  fhould  be  ftrewed  over  the  plafter-work,  and 
ftruck  fmooth  with  an  hollow  rule,  moved  in  the  diredtion  of 
the  joifts,  fo  that  it  may  lie  rounding  between  each  pair  of 
joifts.  The  plafter-work  and  fand  fhould  be  perfectly  dry  before 
the  boards  are  laid,  for  fear  of  the  dry  rot.  The  method  of 
under-flooring  may  be  fuceefsfully  applied  to  a  wooden  ftair-cafe; 
but  no  fand  is  to  be  laid  upon  the  rough  plafter-work.  The 
method  of  extra-lathing  may  be  applied  to  ceiling  joifts,  to 
floping  roofs,  and  to  wooden  partitions. 

The  third  method,  which  is  that  of  inter  fecuring,  is  very 
fimilar  to  that  of  under-flooring  ;  but  no  fand  is  afterwards  to 
be  laid  upon  it.  Inter-fecuring  is  applicable  to  the  fame  parts 
of  a  building  as  the  method  of  extra-lathing,  but  it  is  feldom 
necell'ary. 

The  author  of  this  invention  made  feveral  experiments,  in 
order  to  demonflrate  the  efficacy  of  thefe  methods.  In  moll 
houfes  it  is  only  necefi'ary  to  fecure  the  floors  ;  and  the  extra¬ 
expence  of  under-flooring,  including  all  materials,  is  only 
about  nine-pence  per  fquare  yard,  and  with  the  ufe  of  quick¬ 
lime  a  little  more.  The  extra  expence  of  extra-lathing  is  no 
more  than  fix-pence  per  fquare  yard  for  the  timber  ficie- 
walls  and  partitions  ;  but  for  the  ceiling  about  nine-pence 
per  fquare  yard.  But  in  moft  houfes  no  extra-lathing  is  ne- 
cetfary.  1  , 

FuiE-Euter.  We  have  a  great  number  of  mountebanks  who 
have  procured  the  attention  and  wonder  of  the  public  by  eating 
of  fire,  walking  on  fire,  wafliing  their  hands  in  melted  lead, 
and  the  like  tricks.  The  moft  celebrated  of  thefe  was  our  coun¬ 
tryman  Richardfon,  much  talked  of  abroad.  His  fecret,  as  re¬ 
lated  in  the  Journal  des  Sc.avans,  of  the  year  1680,  confided 
in  a  pure  fpirit  of  fulphur,  wherewith  he  rubbed  his  hand*, 
and  the  parts  that  were  to  touch  the  fire  ;  which  burning  and 
cauterifing  the  epidermis,  hardened  and  enabled  the  fkin  to 
refift  the  fire.  "T  his  Ambrofe  Pare  allures  us  he  had  tried  on 
himfelf;  and  that  after  wafliing  the  hands  in  urine,  and  with 
unguentum  aureum,  one  may  fafely  wafh  them  in  melted  lead. 
He  adds  alfo,  that  by  wafliing  his  hands  in  the  juice  of  onions, 
he  eouid  bear  a  hot  fhovel  on  them  while  it  melted  lead.  Hot- 
withftanding  thefe  afl'ertions,  we  fhould  be  forry  to  recommend 
a  repetition  of  thefe  experiments  to  any  of  our  readers. 

Fire,  in  theology.  See  Hell.  We  read  of  the  facred  fire 
in  the  firft  temple  of  Jerufalem,  which  came  down  from  heaven ; 
it  was  kept  with  the  utmoft  care,  and  they  were  forbidden  to 
carry  any  ftrange  fire  into  the  temple.  This  fire  is  one  of  the 
five  things  which  the  Jews  confefs  were  wanting  in  the  fecond 
temple.  The  pagans  had  their  facred  fires,  which  they  kept 
in  their  temples  with  the  moft  religious  care,  and  which  were 
never  to  be  extinguifhed.  Numa  was  the  firft  who  built  a  tem¬ 
ple  to  Fire  as  a  goddefs,  at  Rome,  and  inftituted  an  order  of 
prieftefles  for  the  prefervation  of  it.  See  Vestals.  Fire  was 
the  fupremegod  of  the  Chaldeans  ;  the  Magi  were  worfhippers 
of  fire;  and  the  Greeks  and  Armenians  ftill  keep  up  a  cere¬ 
mony  called  the  holy  fire,  upon  a  perfuafion  that  every  Eafter- 
day  a  miraculous  file  delcends  from  heaven  into  the  holy  fe- 
pulchre,  and  kindles  all  the  lamps  and  candles  there. 

Fire -Barrel.  See  Fere  Barrel. 

Fire -Bavins.  Ibid. 

Fire -Arrow,  in  naval  artillery,  is  a  fmall  iron  dart  fur- 
nifhed  with  fprings  and  bars,  together  with  a  match  impreo-- 
nated  with  fulphur  and  powder,  which  is  wound  about  its  fhaft. 
It  is  intended  to  fire  the  fails  of  the  enemy,  and  is  for  this  pur- 
pofe  difeharged  from  a  mufquetoon  or  fwivel-gun.  The  match, 
being  kindled  by  the  explofion,  communicates  the  flame  to  the 
fail  againft  which  it  is  direfted,  where  the  arrow  is  fattened  by- 
means  of  its  bars  and  fprings.  This  weapon  is  peculiar  to  hot 
climates,  particularly  the  Well  Indies,  where  the  fails  bein<*  ex¬ 
tremely  dry  by  reafon  of  the  great  heats,  they  inftantlylake 
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#;rc,  and  of  court e  fet  fire  to  the  niafts  and  rigging,  and  laffly 
to  the  veil'd  itfdt'. 

Ylre-BgII,  in  artillery,  a  compofition  of  meal-powder,  ful- 
phitr,  1  alt-pet  re,  pitch,  &c.  about  the  bignel's  of  a  hand-gre¬ 
nade,  coated  over  with  flax,  and  primed  with  the  (low  compo¬ 
sition  of  a  fuze.  This  is  to  be  thrown  into  the  enemy’s  works 
in  the  night-time,  to  difeover  where  they  are,  or  to  fire  houfes, 
galleries,  or  blinds  of  the  befiegers  ;  but  they  are  then  armed 
with  lpikes  or  hooks  of  iron,  that  they  may  notroll  off,  but  flick 
or  hang  where  they  are  defired  to  have  an  effe6t.  See  Fire- 
Bai.ls,  and  Light- Balls. 

Balls  of  Fike,  in  meteorology.  See  Bairns  of  Fire. 

I1 1  re- Cocks.  Churchwardens  in  London  and  within  the  bills 
of  mortality  are  to  fix  fire-cocks  at  proper  dirtances  in  ftreets, 
and  keep  a  large  engiue  and  hand-engine  for  extinguifhing  fires, 
under  the  penalty  of  iol.  flat.  6  Ann.  c.  31.  On  the  breaking 
out  of  any  tire  in  London  or  Weftminffer,  the  conrtables  and 
beadles  of  parities  ill  a  1 1  repair  to  the  place  with  their  llaves, 
and  alfirt  in  extinguifhing  it,  and  caule  the  people  to  work  for 
that  end,  &c. 

Fike -Engine.  See  Steam -Engine. 

Fike -Flair,  in  icthyology.  See  Raja. 

¥  ire- Flies,  a  fpecies  of  flies  common  in  Guiana,  of  which 
there  are  two  fpecies.  The  larged  is  more  than  an  inch  in 
length,  having  a  very  large  head  connebfed  with  the  body  by  a 
joint  of  a  particular  flrubture,  with  which  at  fome  times  it  makes 
•a  loud  knock,  particularly  when  laid  on  its  back.  The  fly  has 
two  feelers  or  horns,  two  wings,  and  fix  legs.  Under  its  belly 
is  a  circular  patch,  which,  in  the  dark,  fliines  like  a  candle; 
and  on  each  fide  of  the  head  near  the  eyes  is  a  prominent,  glo¬ 
bular,  luminous  body,  in  fize  about  one-third  larger  than  a 
muflard-feed.  Each  of  thefe  bodies  is  like  a  living  dar,  emit¬ 
ting  a  bright,  and  not  final!,  light  ;  fince  two  or  three  of  thefe 
animals,  put  into  a  glafs-vetfel,  ad'ord  a  light  fuffieient  to  read 
without  difficulty,  if  placed  clofe  to  the  book.  When  the  fly 
is  dead,  thefe  bodies  will  dill  ad'ord  confiderable  light,  though 
it  is  lefs  vivid  than  before  ;  and  if  bruifed,  and  rubbed  over  the 
hands  or  face,  they  become  luminous  in  the  dark,  like  a  board 
Imeared  over  with  Englifh  phofphorus.  They  have  a  reddifh- 
brown  or  chefnut  colour  ;  and  live  in  rotten  trees  in  the  day, 
but  are  always  abroad  in  the  night.  The  other  kind  is  not 
more  than  half  as  large  as  the  former  :  their  light  proceeds 
from  under  their  wings,  and  is  feen  only  when  they  are  ele¬ 
vated,  like  fparks  of  fire  appearing  or  difappearing  at  every 
fieeond.  Of  thefe  the  air  is  full  in  the  night,  though  they 
are  never  feen  in  the  day.  They  are  common  not  only  in  the 
fouthern,  but  in  the  northern  parts  of  America,  during  the 
fummer. 

FiRE-Loek,  or  Fujil,  a  finall  gun  which  fires  with  a  flint.  It 
is  diflinguiflied  from  an  old  mufket,  or  match-lock,  which  was 
fired  with  a  match.  The  fire-lock  is  now  in  common  ufe  in  the 
European  armies. 

FiRR-Philofopbcrs,  or  Philo fophi  per  ignem,  a  fanatical  feft 
of  pfiilofophers  who  appeared  towards  the  clofe  ot  the  16th  cen¬ 
tury,  and  made  a  figure  in  almoft  all  the  countries  of  Europe. 
The  diftinguilhing  tenet  from  which  they  derived  this  appel¬ 
lation  was,  that  the  intimate  eflences  of  natural  things  were  only 
to  be  known  by  the  trying  efforts  of  fire,  direTed  in  a  chemical 
procefs.  They  were  alfo  called  Theofophijls,  from  their  declaring 
againft  human  real'on  as  a  dangerous  and  deceitful  guide,  and 
reprefenting  a  divine  and  lupernatural  illumination  as  the  only 
means  of  arriving  at  truth  ;  they  were  likewife  denominated 
Paracelfijls,  from  the  name  of  Paracell'us,  the  eminent  phyfician 
and  chemift,  who  was  the  chief  ornament  and  leader  of  this  ex¬ 
traordinary  feft.  It  was  patronifed  in  England  by  Robert 
Flood  or  Fludd,  who  endeavoured  to  illuftrate  the  philofophy  of 
^Aracelfns  in  a  great  number  of  treatifes  ;  in  France,  it  was 
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zealoufly  propagated  by  Rivier  ;  in  Denmark,  by  Severinus? 
in  Germany,  by  Kunrath,  an  eminent  phyfician  of  Drefden  ; 
and  in  other  countries  by  warm  and  fuccefsful  votaries,  who 
yiTumed  a  ftriking  air  of  piety  and  devotion,  and  propofed  to 
themfelves  no  other  end  than  the  advancement  of  the  divine 
glory,  and  the  reftoration  of  peace  and  concord  in  a  divided 
church  :  accordingly  they  were  joined  by  feveral  perfons  emi¬ 
nent  for  their  piety,  and  diflinguiflied  by  their  zeal  for  the  ad¬ 
vancement  of  true  religion.  One  of  the  molt  celebrated  of  thefe 
was  Daniel  Hoffman,  profeflor  of  divinity  in  the  univerfity  of 
Helmftadt,  who,  availing  himfelf  of  fome  unguarded  paflages  in 
the  writings  of  Luther,  extravagantly  maintained,  that  philo¬ 
fophy  was  the  mortal  enemy  of  religion  ;  that  truth  was  divi- 
fible  into  two  branches,  the  philofophical  and  theological ;  and 
that  what  was  true  in  philofophy  was  falfe  in  theology.  Hoff¬ 
man  was  afterwards  obliged,  by  the  interpofition  of  Henry  Julius, 
duke  of  Brunfwick,  to  retrafil  his  inveTives  againft  philo¬ 
fophy,  and  to  acknowledge  in  the  molt  open  manner,  the  har¬ 
mony  arid  union  of  found  philofophy  with  true  and  genuine 
theology. 

Fike -Places,  are  contrivances  for  communicating  heat  to 
rooms,  and  alfo  for  anfwering  various  purpoles  of  art  and  ma¬ 
nufacture.  See  Chimney,  Furnace,  and  Stove.  The  late 
ingenious  Dr.  Franklin,  having  recounted  the  inconveniencies 
and  advantages  of  the  fire-places  in  common  ufe,  propofed  a  new 
contrivance  for  this  purpole,  called  the  Pennfylvania  fire-place. 
1.  This  machine  conlifts  of  a  bottom-place  or  hearth-piece  (fee 
plate  25.  fig.  1.)  with  a  rifing  moulding  before  for  a  fender, 
two  perforated  ears  F,  G,  for  receiving  two  lerew-rods  ;  a  long 
air-hole  a  a,  through  which  the  outward  air  paffes  into  an  air- 
box  ;  and  three  fmoke-holes  reprefented  by  dark  fquares  in  BCt 
through  which  the  linoke  defeends  and  paffes  away ;  befides, 
double  ledges  for  receiving  between  them  the  lower  edges  of  the 
other  plates.  2.  A  black  plate  without  holes,  and  furniflied 
with  a  pair  of  ledges  to  receive,  3.  The  two  fide-plates,  each 
of  which  has  a  pair  of  ledges  to  receive  the  fide-edges  of  the 
front  plate,  with  a  fhoulder  on  which  it  refts  ;  two  pair  of  ledges 
to  receive  the  fide-edges  of  the  two  middle  plates  which  form 
the  air  box,  and  an  oblong  air-hole  near  the  top,  through  which 
the  air  warmed  in  the  box  is  dilcharged  into  the  room,  and  a 
wing  or  bracket  as  H,  and  a  I'm al  1  hole  as  R,  for  the  axis  of 
the  regifter  to  turn  in.  See  fig.  2.  which  reprefents  one  of  thefe 
plates.  4.  An  air-box  compofed  of  the  two  middle  plates  D  E 
and  F  G,  fig.  3.  and  4.  The  firft  has  five  thin  ledges  or  par¬ 
titions  caff  on  it,  the  edges  of  which  are  received  into  fo  many 
pair  of  ledges  caff  in  the  other:  the  tops  ot  all  the  cavities 
formed  by  thele  thin  deep  ledges  are  alfo  covered  by  a  ledge  of 
the  lame  form  and  depth  caff  with  them  ;  fo  that  when  the 
plates  are  put  together,  and  the  joints  luted,  there  is  no  com¬ 
munication  between  the  air-box  and  the  fmoke.  In  the  winding 
paflages  of  this  box,  freih  air  is  warmed  as  it  paffes  into  the 
room.  5.  A  front-plate,  which  is  arched  on  the  under  fide, 
and  ornamented  with  foliages,  &c.  6.  A  top-plate,  with  a 

pair  of  ears  M,  N,  (fig.  5.)  anfwerable  to  thole  in  the  bottom 
plate,  and  perforated  for  the  laine  purpofe.  It  has  alio  a  pair 
of  ledges  running  round  the  under  fide  to  receive  the  top  edges  of 
the  front,  back,  and  fide  plates.  The  air-box  does  not  reach 
up  to  the  top-plate  by  2^  inches. 

All  thefe  plates  are  of  call  iron  ;  and  when  they  are  all  in 
their  proper  places,  they  are  bound  firmly  together  by  a  pair 
of  tlender  rods  of  wrought  iron  with  fcrews,  and  the  machine 
appears  as  in  fig.  5.  There  are  alfo  two  thin  plates  of  wrought 
iron,  viz.  7.  The  Ihutter,  which  is  of  fuch  a  length  and  breadth 
as  to  clofe  well  the  opening  of  the  fire-place,  and  ferving  to 
blow  up  the  fire,  and  to  1  ecu  re  it  in  the  night.  It  is  raifed  or 
deprefled  by  means  of  two  brafs  knobs,  and  Aides  in  a  groove 
left  between  the  foremoft  ledge  of  the  fide  plates  and  the  face  of 
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the  front  plate,  8.  The  regifter,  which  is  placed  between  the 
back  plate  and  air-box,  and  furnifhed  with  a  key  ;  fo  that  it 
may  be  turned  or.  its  axis,  and  made  to  lie  in  any  petition  be¬ 
tween  level  and  upright.  The  operation  of  this  machine,  and 
the  method  of  using  it,  may  be  underffood  by  obferving  the 
profile  of  the  chimney  and  fire-places  in  fig  6.  J\1  is  the 

mantle-piece  or  breaft  of  the  chimney  ;  C  the  funnel  5  B  the 
falfe  back,  made  of  brick -work  in  the  chimney,  four  inches  or 
more  from  the  true  back,  from  the  top  of  which  a  doting  is  to 
be  made  over  to  the  breaft  of  the  chimney,  that  no  air  may  pafs 
into  the  chimney  except  that  which  goes  under  the  falfe  back, 
and  up  behind  it ;  E  the  true  back  of  the  chimney ;  T  the  top 
of  the  fire-place  :  F  the  front  of  it ;  A  the  place  where  the  fire 
is  made;  D  the  air-box;  K  the  hale  in  the  tide  plate,  through 
which  the  warmed  air  is  difeharged  out  of  the  air-box  into  the 
room ;  IT  the  hollow,  formed  by  removing  fome  bricks  from 
the  hearth  under  the  bottom  plate  filled  with  froth  air,  entering 
at  the  pafiage  /,  and  afeending  into  the  air-box  through  the  air¬ 
hole  in  the  bottom  plate  near  G,  the  partition  in  the  hollow, 
defigned  to  keep  the  air  and  fmoke  apart;  P  the  pafiage  under 
the  falfe  back,  and  part  of  the  hearth  for  the  fmoke  ;  and  the 
arrows  in  the  figure  fliow  the  courfe  of  the  fmoke.  The  fire 
being  made  at  A,  the  flame  and  fmoke  will  afeend,  ftrike  the 
top  T,  and  give  it  a  confiderable  heat ;  the  fmoke  will  turn  over 
the  air-box,  and  defeend  between  it  and  the  back  plate  to  the 
holes  near  G  in  the  bottom  plate,  heating  in  its  pafiage  all  the 
plates  of  the  machine ;  it  will  then  proceed  under  and  behind 
the  falfe  back,  and  rife  into  the  chimney.  The  air  of  the  room 
contiguous  to  the  feveral  plattes,  and  warmed  by  them,  becomes 
fpecifical'y  lighter  than  the  other  air  in  the  room,  and  is  obliged 
to  rife  ;  but  being  prevented  by  the  clofure  over  the  fire-place 
from  going  up  the  chimney,  is  forced  out  into  the  room,  and 
riling  by  the  mantle  piece  to  the  ceiling,  is  again  driven  down 
gradually  by  the  fleam  of  newly-warmed  air  that  follows;  and 
thus  the  whole  room  becomes  in  a  little  time  equally  warmed. 
The  air  alfo,  warmed  under  the  bottom  plate  and  in  the  air- 
box,  riles  and  comes  out  of  the  holes  in  the  fide  plates,  and 
thus  warming  and  continually  changing  the  air  of  the  room.  In 
the  clofing  of  the  chimney,  a  fquare  opening  for  a  trap-door 
fhould  be  left  for  the  fweeper  to  go  up  :  the  door  may  be  made 
of  flate  or  tin,  and  fo  placed,  that  by  turning  up  againft  the 
back  of  the  chimney  when  open,  it  clofes  the  vacancy  behind 
the  falfe  back,  and  (hoots  the  foot  that  falls  in  fweeping  out 
upon  the  hearth.  It  will  alfo  be  convenient  to  have  a  (mall 
hole,  about  five  or  fix  inches  fquare,  cut  near  the  ceiling  through 
into  the  funnel,  and  provided  with  a  (butter  ;  by  occafionally 
opening  which,  the  heated  air  of  the  room  and  fmoke  of  to¬ 
bacco,  &c.  may  be  carried  oft  without  incommoding  the  com¬ 
pany.  Fora  farther  account  of  the  manner  of  ufing  this  fire¬ 
place,  the  advantages  attending  it,  anfwers  to  objections,  and 
directions  to  the  brick-layer  in  fixing  it,  the  curious  reader  may 
oonfult  Franklin’s  Letters  and  Papers  on  Philofophical  Subjects, 
p.  2S4 — ,318.  edit.  1769. 

On  the  lubjeCt  of  the  moft  beneficial  form  in  which  com¬ 
mon  fire-places  may  be  conftraCted,  the  public  have  been 
lately  inftrudfed,  in  a  valuable  efiay  by  the  ingenious  Count 
Kumford. 

“  All  chimney-fire-phccs  (fays  the  author)  without  excep¬ 
tion,  whether  they  are  defigned  for  burning  wood  or  coals,  and 
e'  en  thole  which  do  not  lmoke,  as  well  as  thole  which  do,  may 
be  greatly  improved  by  making  the  alterations  in  them  here  re¬ 
commended  ;  for  it  is  by  no  means  merely  to  prevent  chimneys 
(rom  l'moking  that  thefe  improvements  are  recommended,  but  it 
is  alfo  to  make  them  better  in  all  other  refpeCts  as  fire-places  ; 
and  when  the  alterations  propofed  are  properly  executed,  which 
luay  very  ealily  be  done  with  the  afiiliance  of  the  following  plain 
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and  fimple  directions,  the  chimneys  will  never  fail  to  anfwer,  I 
will  venture  to  fay,  even  beyond  expectation.  The  room  will 
be  heated  much  more  equally  and  more  pleafantly,  with  le/s  than 
half  the  fuel  ufed  before  ;  the  fire  will  be  more  cheerful  and 
more  agreeable  ;  and  the  general  appearance  of  the  fire-place 
more  neat  and  elegant,  and  the  chimney  will  never  fmoke." 

The  author  having  dated,  that  thefe  advantages  will  be  de¬ 
rived  merely  from  dim  infilling  the  capacity  of  the  throat  of  the 
chimney,  or  that  part  juft  above  the  fire-place,  proceeds  to 
give  the  following  explanation  of  the  technical  terms  which  he 
finds  it  neceffary  to  ufe. 

“  By  the  throat  of  a  chimney  (fays  he)  I  mean  the  lower  ex¬ 
tremity  of  its  canal,  where  it  unites  with  the  upper  part  of  its 
open  fire-place.  This  throat  is  commonly  found  about  a  foot 
above  the  level  of  the  lower  part  of  the  mantle,  and  it  is  feme- 
times  contracted  to  a  fmaller  (ize  than  the  reft  of  the  canal  of 
the  chimney,  and  fometimes  not.  In  plate  26.  fig.  5  (hows 
the  fertion  of  a  chimney  on  the  common  conftruclion,  in  which 
d  e  is  the  throat.  Fig.  6.  (hows  the  fedlion  of  the  fame  chim  • 
ney  altered  and  improved,  in  which  d  i  is  the  reduced  throat. 

“  The  hreajl  of  a  chimney  is  that  part  of  it  which  is  imme¬ 
diately  behind  the  mantle.  It  is  the  wall  which  forms  the  en¬ 
trance  from  below  into  the  throat  of  the  chimney  in  front,  or 
towards  the  room.  It  is  oppofite  to  the  upper  extremity  of  the 
back  of  the  open  fire-place,  and  parallel  to  it  ;  in  fhort,  it  may 
be  faid  to  be  the  back  part  of  the  mantle  itfelf.  In  the  figures 
3  and  6,  it  is  marked  by  the  letter  d.  The  width  ofthe  throat 
of  chimney  de  fig.  5,  and  di  fig.  6,  is  taken  from  the  breaft 
of  the  chimney  to  the  back,  and  its  length  is  taken  at  right 
angles  to  its  width,  or  in  a  line  parallel  to  the  mantle  a  fig.  5 
and  6. 

“  The  bringing  forward  of  the  fire  into  the  room,  or  rather 
bringing  it  nearer  to  the  front  of  the  opening  of  the  fire-place, 
and  the  diminfihing  of  the  throat  of  the  chimney,  being  two  ob- 
je61s  principally  had  in  view  in  the  alterations  in  fire-places  here 
recommended,  it  is  evident  that  both  thefe  may  be  attained 
merely  by  bringing  forward  the  back  of  the  chimney.  The 
only  queftion  therefore  is,  how  far  it  fhould  be  brought  for¬ 
ward  ?  The  anfwer  is  fhort,  and  eafy  to  be  underflood  ;  bring 
it  forward  as  far  as  poffible,  without  diminfihing  too  much  the 
pafiage  which  mult  be  left  for  the  fmoke.  Now  as  this  pafiage, 
which,  in  its  narrowed  part,  I  have  called  the  throat  of  the 
chimney,  ought,  for  reafons  which  are  fully  explained  in  the 
foregoing  chapter,  to  be  immediately,  or  perpendicularly  over 
the  fire,  it  is  evident  that  the  back  of  the  chimney  muft  always 
be  built  perfectly  upright.  To  determine  therefore  the  place 
for  the  new  back,  or  how  far  precifely  it  ought  to  be  brought 
forward,  nothing  more  is  neceffary  than  to  alcertain  how  wide 
the  throat  of  the  chimney  ought  to  be  left,  or  what  fpace  muft 
be  left  between  the  top  of  the  breaft  of  the  chimney,  where 
the  upright  canal  of  the  chimney  begins,  and  the  new  back  of 
the  fire-place  carried  up  perpendicularly  to  that  height. 

“  In  the  courfe  of  my  numerous  experiments  upon  chimneys, 

I  have  taken  much  pains  to  determine  the  width  proper  to  be 
given  to  this  pafiage,  and  I  have  found,  that,  when  the  back  of 
the  fire-place  is  of  a  proper  width,  the  beft  width  for  the  throat 
of  a  chimney,  when  the  chimney  and  the  fire-place  are  of  the 
ufual  form  and  fize,  is  four  inches.  Three  inches  indeed  might 
lbmetimes  anl’wer,  efpecially  where  the  fire-place  is  very  fnull, 
and  the  chimney  good,  and  well  (filtrated. 

“  It  may  perhaps  appear  extraordinary,  upon  the  firft  view 
of  the  matter,  that  fire-places  of  l'uch  different  fizes  fhould  all 
require  the  throat  of  the  chimney  to  be  of  the  fame  width  ;  but 
when  it  is  confidered,  that  the  capacity  of  the  throat  of  a  chimney 
does  not  depend  on  its  width  alone,  but  on  its  width  and 
■length  taken  together  ;  and  that  in  large,  fire-places,  the  width 
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of  the  back,  and  confequently  the  length  of  the  throat  of  the 
chimney,  is  greater  than  in  thofe  which  are  fmaller,  this  difficulty 
vaniffies. 

“  And  this  leads  U3  to  confider  another  important  point  re- 
fpetiing  open  fire-places,  and  that  is,  the  width  which  it  will 
in  each  cafe  be  proper  to  give  to  the  back.  In  fire-places  as 
they  are  now  commonly  conftrufted,  the  back  is  ot  equal  width 
with  the  opening  of  the  fire-place  in  front ;  but  this  conftruftion 
is  faulty  on  two  accounts.  Firft,  in  a  fire-place  fo  conftruffed, 
the  Tides  of  the  fire-place,  or  covings,  as  they  are  called,  are 
parallel  to  each  other,  and  confequently  ill-contrived  to  throw 
out  into  the  room  the  heat  they  receive  from  the  fire  in  the  form 
of  rays  ;  and  fecondly,  the  large  open  corner^  which  are  formed 
by  making  the  back  as  wide  as  the  opening  of  the  fire-place  in 
front,  occafion  eddies  of  wind,  which  frequently  difturb  the 
fire;  and  embarrafs  the  fmoke  in  its  afcent  in  fuch  a  manner  as 
often  to  bring  it  into  the  room.  Both  thele  defefits  may  be  en¬ 
tirely  remedied  by  diminiftiing  the  width  of  the  back  of  the  fire¬ 
place.  The  width  which,  in  molt  cafes,  it  will  be  belt  to  give 
it-,,  is  one  third  of  the  width  of  the  opening  of  the  fire-place  in 
front.  But  it  is  not  abfolutely  neeeffary  to  conform  rigoroufly 
to  this  decilion,  nor  will  it  always  be  potfible.  It  will  frequently 
happen  that  the  back  of  a  chimney  muft  be  made  wider  than, 
according  to  the  rule  here  given,  it  ought  to  be.  This  may  be, 
either  to  accommodate  the  fire-place  to  a  ftove,  which  being  al¬ 
ready  on  hand  muft,  to  avoid  the  expence  of  purchafmg  a  new 
one,  be  employed  ;  or  for  other  reafons ;  and  any  fmall  deviation 
from  the  general  rule  will  be  attended  with  no  confiderable  in¬ 
convenience.  It  will  always  be  beft,  however,  to  conform  to  it  as 
far  as  circumftances  will  allow. 

“  Where  a  chimney  is  defigned  for  warming  a  room  of.  a 
middling  fize,  and  where  the  thicknels  of  the  wall  of  the  chim¬ 
ney  in  front,  meafured  from  the  front  of  the  mantle  to  the 
breaft  of  the  chimney,  is  nine  inches,  I  ftiould  fet  off  four  inches 
more  for  the  width  of  the  throat  of  the  chimney,  which  fup- 
pofing  the  back  of  the  chimney  to  be  built  upright,  as  it  al¬ 
ways  ought  to  be,  will  give  thirteen  inches  for  the  depth  of  the 
fire-place,  meafured  upon  the  hearth,  from  the  opening  of  the 
fire-place  in  front  to  the  back.  In  this  cafe  thirteen  inches 
would  be  a  good  fize  for  the  width  of  the  back ;  and  three  times 
thirteen  inches,  or  thirty-nine  inches,  for  the  width  of  the  open¬ 
ing  of  the  fire-place  in  front  ;  and  the  angle  made  by  the  bade' 
of  the  fire-place  and  the  fides  of  it,  or  covings,  would  be  juft 
r35  degrees,  which  is  the  beft  pofition  they  can  have  for  throw¬ 
ing  heat  into  the  room. 

“  But  I  will  fuppofe  that  in  altering  fuch  a  chimney  it  is 
found  neeeffary,  in  order  to  accommodate  the  fire-place  to  a 
grate  or  ftove  already  on  hand,  to  make  the  fire  place  fixtecn 
inches  wide.  In  that  cafe,  I  fhould  merely  increafe  the  width 
of  the  back  to  the  dimenfions  required,  without  altering  the 
depth  of  the  chimney,  or  iricreafing  the  width  of  the  opening 
of  the  chimney  in  front.  The  covings,  it  is  true,  would  be 
fomewhat  reduced  in  their  width,  by  this  alteration  ;  and  their 
pofition  with  refpefit  to  the  plane  of  the  back  of  the  chimney 
would  be  a  little  changed  ;  but  thefe  alterations  would  produce 
no  bad  effefts  of  any  confiderable  confequepce,  and  would  be 
much  lefs  likely  to  injure  the  fire-place,  than  an  attempt  to 
bring  the  proportions  of  its  parts  nearer  to  the  ftandard,  by  in- 
creafingthe  depth  of  the  chimney,  and  the  width  of  its  opening  in 
front ;  or  than  an  attempt  to  preferve  that  particular  obliquity 
of  the  covings  which  is  recommended  as  the  beft  (135  degrees), 
by  increafing  the  width  of  the  opening  of  the  fire-place,  without 
increafing  its  depth.” 

The  provifion  made  for  the  paffage  of  the  chimney-fweeper 
up  the  chimney  is  thus  deferibed  :  “  In  building  up  the  new 
’back  of  the  fire-place  ;  when  this  wall  (which  need  never  be 


more  than  the  width  of  a  fingle  brick  in  thicknefs)  is  brought 
up  lo  high  that  there  remains  no  more  than  about  ten  or  eleven 
inches  between  what  is  then  the  top  of  it,  and  the  infide  of  the 
mantle,  or  lower  extremity  of  the  breaft  of  the  chimney,  an 
opening,  or  door-way,  eleven  or  twelve  inches  wide,  muft  be 
begun  in  the  middle  of  the  back,  and  continued  quite  to  the 
top  of  it,  which,  according  to  the  height  to  which  it  will  com¬ 
monly  be  neeeffary  to  carry  up  the  back,  will  make  the  opening 
about  twelve  or  fourteen  inches  high ;  which  will  be  quite  fuf- 
ficient  to  allow  the  chimney-fweeper  to  pafs.  When  the  fire¬ 
place  is  finiftied,  this  door-way  is  to  be  clofed  by  a  tile,  or  a  fit 
piece  of  (tone,  placed  in  it,  dry,  or  without  mortar,  and  con¬ 
fined  in  its  place  by  means  of  a  rabbet  made  for  that  purpofe 
in  the  brick  work.  As  often  as  the  chimney  is  lwept,  the 
chimney-fweeper  takes  down  this  tile,  which  is  very  eafily  done, 
and  when  he  has  fiaifhed  his  work  he  puts  it  again  into  its 
place.  The  drawing  rig.  6.  will  give  a  clear  idea  of  this  con¬ 
trivance  ;  and  the  experience  I  have  had  of  it  has  proved  that  it 
anfwers  perfefitly  well  the  purpofe  for  which  it  is  defigned. 

“  I  oblerved  above  that  the  new  back,  which  it  will  always- 
be  found  necetfary  to  build  in  order  to  bring  the  fire  lufficiently 
forward,  in  altering  a  chimney  confirufted  on  the  common 
principles,  need  never  be  thicker  than  the  width  of  a  common 
brick.  I  may  fay  the  fame  of  the  thicknefs  neeeffary  to  be 
given  to  the  new  fides,  or  covings,  of  the  chimney  ;  or  if  the 
new  back  and  covings  are  conftrufted  of  ftone,  one  inch  and 
three  quarters,  or  two  inches  in  thicknefs  will  be  fufficient. 
Care  ftiould  be  taken,  in  building  up  thefe  new  walls,  to  unite  the 
bade  to  the  covings  in  a  folid  manner. 

“  Whether  the  new  back  and  covings  are  conftruded  of 
ftone,  or  built  of  bricks,  the  fpace  between  them  and  the  old 
back  and  covings  of  the  chimney  ought  to  be  filled  up,  to  give 
greater  folidity  to  the  ftrudture.  This  may  be  done  with  loofe 
rubbifh,  or  pieces  of  broken  bricks  or  ftones,  provided  the  work 
be  ftrengthened  by  a  few  layers  or  courfes  of  bricks  laid  in  mor¬ 
tar  ;  but  it  will  be  indifpenfably  neeeffary  to  finifti  the  work, 
where  thefe  new  walls  end,  that  is  to  lay,  at  the  top  of  the  throat 
of  the  chimney,  where  it  ends  abruptly  in  the  open  canal  of 
the  chimney,  by  a  horizontal  courfe  of  bricks  well  fecured  with 
mortar.  This  courfe  of  bricks  will  be  upon  a  level  with  the  top 
of  the  door-way  left  for  the  chimney-fweeper. 

“  From  thefe  deferiptions  it  is  clear,  that  where  the  throat  of 
the  chimney  has  an  end,  that  is  to  fay,  where  it  enters  into  the 
lower  part  of  the  open  canal  of  the  chimney',  there  the  three 
walls  which  form  the  two  covings  and  the  back  of  the  fire-place 
all  end  abruptly.  It  is  of  much  importance  that  they  fhould 
end  in  this  manner  ;  fur  were  they  to  be  Hoped  outward,  and 
railed  in  fuch  a  manner  as  to  fwell  out  the  upper  extremity  of 
the  throat  of  the  chimney  in  the  form  of  a  trumpet,  and  increafe 
it  by  degrees  to  the  fize  of  the  canal  of  the  chimney,  this  man¬ 
ner  of  uniting  the  lower  extremity  of  the  canal  of  the  chimney 
with  the  throat  would  tend  to  affift  the  winds  which  may  attempt 
to  blow  down  the  chimney,  in  forcing  their  way  through  the 
throat,  and  throwing  the  fmoke  backward  into  the  room  :  but 
when  the  throat  of  the  chimney  ends  abruptly,  and  the  ends  of 
the  new  walls  form  a  flat  horizontal  furface,  it  will  be  much 
more  difficult  for  any  wind  from  above,  to  find  and  force  it3 
way  through  the  narrow  pafiage  of  the  throat  of  the  chimney. 

‘^As  the  two  walls  which  form  the  new  covings  of  the  chimney 
are  not  parallel  to  each  other,  but  inclined,  prefenting  an 
oblique  furface  towards  the  front  of  the  chimney  ;  and  as  they 
are  built  perfectly  upright  and  quite  flat,  from  the  hearth  to 
the  top  of  the  throat,  where  they  end,  it  is  evident  that  an  ho¬ 
rizontal  feftion  of  the  throat  will  not  be  an  oblong  fquare ;  but 
its  deviation  from  that  form  is  a  matter  of  no  confequence  ;  and 
no  attempts  fhould  ever  be  made,  by  twifting  the  covings  above. 
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Vhere  they  approach  the  bread  of  the  chimney,  to  bring  it  to 
that  form.  All  twilts,  bends,  prominences,  excavations, 
and  other  irregularities  of  form,  in  the  covings  of  a  chimney, 
never  fail  to  produce  eddies  in  the  current  of  air  which  is  con¬ 
tinually  palling  into,  and  through  an  open  fire-place  in  which  a 
fire  is  burning ;  and  all  fuch  eddies  dilturb,  either  the  fire,  or 
the  afeending  current  of  linoke,  or  both  ;  and  not  unfrequently 
caule  the  linoke  to  be  thrown  back  into  the  room.  Hence  it 
appears,  that  the  covings  of  chimneys  Ihould  never  be  made 
circular,  or  in  the  form  of  any  other  curve  ;  but  always  quite 
Hat. 

“  For  the  fame  reafon,  that  is  to  fay,  to  prevent  eddies,  the 
bread  of  the  chimney,  which  forms  that  fide  of  the  throat  that 
is  in  front,  or  neared  to  the  room,  Ihould  be  neatly  cleaned  off, 
and  its  furface  made  quite  regular  and  fmooth. 

“  This  may  eafily  be  done  by  covering  it  with  a  coat  of  plader, 
which  may  be  made  thicker  or  thinner  in  different  parts  as  may 
be  necelfary,  in  order  to  bring  the  bread  of  the  chimney  to  be  of 
the  proper  form. 

“  With  regard  to  the  form  of  the  bread  of  a  chimney,  this  is  a 
matter  of  very  great  importance,  and  which  ought  always  to 
be  particularly  attended  to. 

“  I  have  hitherto  given  no  precife  direidions,  in  regard  to  the 
height  to  which  the  new  back  and  covings  ought  to  be  carried. 
This  will  depend  not  only  on  the  height  of  the  mantle,  but  alfo, 
and  more  efpecially,  on  the  height  of  the  bread  of  the  chimney, 
or  of  that  part  of  the  chimney  where  the  bread  ends  and  the 
upright  canal  begins.  The  back  and  covings  mud  rife  a  few 
inches,  five  or  fix  for  indance,  higher  than  this  part,  otherwile 
the  throat  of  the  chimney  will  not  be  properly  formed;  but  I 
know  of  no  advantages  that  would  be  gained  by  carrying  them 
up  dill  higher. 

“  In  forming  the  door-way  for  the  chimney-fweeper,  the  bed 
method  of  proceeding  is  to  place  the  tile  or  fiat  piece  of  done 
deltined  for  doling  it,  in  its  proper  place  ;  and  to  build  round 
it,  or  rather  by  the  fides  of  it :  taking  care  not  to  bring  any 
mortar  near  it,  in  order  that  it  may  be  eafily  removed  when  the 
door- way  is  finifhed.  With  regard  to  the  rabbet,  which  Ihould 
be  made  in  the  door-way  to  receive  it  and  fix  it  more  firmly  in 
its  place,  this  may  either  be  formed  at  the  fame  time  when  the 
door-way  is  built,  or  it  may  be  made  after  it  is  finifhed,  by  at¬ 
taching  to  its  bottom  and  fides,  with  drong  mortar,  pieces  of 
thin  roof  tiles  ;  fuch  as  are  about  half  an  inch  in  thicknefs 
will  be  the  bed  for  this  ufe ;  if  they  are  thicker,  they  will  di- 
minilh  too  much  the  opening  of  the  door- way,  and  will  likewife 
be  more  liable  to  be  torn  away  by  the  chimney-fweeper  in  palling 
up  and  down  the  chimney.” 

From  the  foregoing  extra&s,  it  is  probable,  fufficient  infor¬ 
mation  may  be  drawn,  to  enable  the  reader  to  judge  accurately 
of  the  mode  of  condrudting  thefe  improved  fire-places.  We 
lhall  neverthelcfs  proceed  to  deferibe  the  diderent  delineations 
in  plate  26.  from  which  the  fubjedt  cannot  fail  of  being  clearly 
underdcod. 

Fig.  1.  fhows  the  plan  of  a  fire-place  on  the  common  con- 
druftion.  A  B,  the  opening  of  the  fire-place  in  front.  C  D, 
the  back  of  the  fire-place.  A  C  and  B  D,  the  covings. 

Fig.  2.  fhows  the  elevation,  or  front  view  of  a  fire-place  on 
the  common  condnuftion. 

Fig.  3.  fhows  how  the  fire-place  reprefented  by  the  fig.  1.  is 
to  be  altered  in  order  to  its  being  improved.  A  B  is  the  opening 
in  front — C  D,  the  back,  and  A  C  and  B  D,  the  covings  of 
the  fire-place  in  its  original  date,  a  b,  Its  opening  in  front — 
i  i,  its  back — and  a  i  and  b  k,  its  covings  after  it  has  been  ab- 
tered;  e  isa  point  upon  the  hearth,  upon  which  a  plumb  fufpended 
from  the  middle  of  the  upper  part  of  the  bread  of  the  chimney 
falls.  The  fituation  for  the  new  back  is  afeertained  by  taking 
the  line  e  f  equal  to  four  inches.  The  new  back  and  covings 
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are  reprefented  as  being  built  of  bricks  ;  and  the  fpace  between 
thefe  and  the  old  back  and  covings  as  being  filled  up  with 
rubbifh. 

Fig.  4.  reprefents  the  elevation  or  front  view  of  the  fire-place 
fig.  3.  after  it  has  been  altered.  The  lower  part  of  the  door¬ 
way  left  for  the  chimney-fweeper  is  diown  in  this  figure  by 
dotted  lines. 

Fig.  5.  fhows  the  fedtion  of  a  chimney  fire-place,  and  of  3 
part  of  the  canal  of  the  chimney,  on  the  common  conllruition . 
a  b  Is  the  opening  in  front ;  b  c,  the  depth  of  the  fire-place 
at  the  hearth  ;  d,  the  bread  of  the  chimney,  d  e.  The  throat 
of  the  chimney,  and  df  g  e,  a  part  of  the  open  canal  of  the 
chimney. 

Fig.  6.  diows  a  fe£tion  of  the  fame  chimney  after  it  has  been 
altered,  k  l  is  the  new  back  of  the  fire-place;  1  i,  the  tile  or 
done  which  clofes  the  door-way  for  the  chimney-fweeper ;  d  i,. 
the  throat  of  the  chimney,  narrow  to  four  inches ;  a,  the  man¬ 
tle,  and  b,  the  new  wall  made  under  the  mantle  to  diminifh  the 
height  of  the  opening  of  the  fire  place  in  front.  N.  B.  Thefe 
two  figures  are  leftions  of  the  fame  chimney  which  is  reprefented 
in  each  of  the  four  preceding  figures. 

Fig.  7.  fhows  how  the  covings  are  to  be  placed,  when  the 
front  of  the  covings  ( a  and  b)  does  not  come  fo  far  forward  as 
the  front  of  the  opening  of,  the  fire-place,  or  the  jambs  (A- 
and  B). 

Fig.  8.  fhows  how  the  width  and  obliquity  of  the  covings  are 
to  be  accommodated  to  the  width  of  the  back  of  a  fire-place, 
in  cafes  where  it  is  necelfary  to  make  the  back  very  wide. 

Fig.  9.  diows  how  an  infirument  called  a  bevel  (m  n),  ufeful 
in  laying  out  the  work,  in  altering  chimney  fire-places,  may  be 
condnnded. 

Fig.  10.  diows  how,  when  the  bread  of  a  chimney  (d)  is  too 
high,  it  may  be  brought  down  by  means  of  a  wall  ( b )  placed 
under  the  mantle,  and  a  coating  of  plader,  which  in  this  figure 
is  reprefented  by  the  part  marked  with  dots. 

Fig.  11.  fhows  how  the  bread  of  a.  chimney  may  be  brought 
down  merely  by  a  coating  of  plader. 

Fike-Pj/i,  in  the  military  art,  fmall  earthen  pots,  into  - 
which  is  put  a  charged  grenade,  and  over  tbat,.powder  enough 
till  the  grenade  is  covered  ;  then  the  pot  is  covered  with  a  piece 
of  parchment,  and  two  pieces  of  match  acrofs  lighted  :  this  pot 
being  thrown  by  a  handle  of  matches  where  it  is  defigned,  it 
breaks  and  fires  the  powder,  and  burns  all  that  is  near  it,  and 
likewife  fires  the  powder  in  the  grenade,  which  ought  to  have  no 
fufe,  to  the  end  its  operations  may  be  the  quicker. 

Fire -Reeds.  See  the  Note  under  i'ira-BARREL. 

F ire- Ship ,.  an  old  veffel  filled  with  combudible  fubdances 
intended  to  be  fet  fire  to  in  order  to  bum  the  lliips  of  an 
enemy.  For  a  defeription  of  this,  fee  the  article  Fire  Barrei., 

Lambent  Fires,  as  the  fhining  of  meat  at  certain  leafons,  the 
luminoufnefs  of  the  fea,  of  infedts,  vapours,  &c.  Sec  the  ar¬ 
ticles  Light,  Pholas  Medusa,  Nereis,  FiKE-F/irr,  Glow- 
Worm,  &c. 

Pdrt-FtRE.  See  Port -Fire. 

Spur- Fire.  See  Spur -Fire. 

Fire  -Works,  are  preparations  made  of  gunpowder,  fulphur, 
and  other  inflammable  and  combudible  ingredients,  u fed  on 
cccafion  of  public  rejoicings  and  other  folemnities.  The  in¬ 
vention  of  fire-works  is  by  M.  JNIahudel  attributed  to  the  Flo¬ 
rentines  and  people  of  Sienna  ;  who  found  out  likewife  the  me¬ 
thod  of  adding  decorations  to  them  of  datues,  with  fire  ifluing. 
from  their  eyes  and  mouths.  The  art  of  preparing  and  ma¬ 
naging  thefe  is  called  pyroteebny.  See  Pyrotechny. 

FIRING,  in  the  military  art,  denotes  the  difeharge  of  the 
fire-arms  ;  and  its  objedf  is  to  do  the  utmeft  execution  to  the 
enemy.  The  prefent  method  of  firing  by  platoons  is  faid  to 
have  been  invented  by  Guftavus  Adolphus,  and  firft  ufed  about 
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the  tear  16:8  .  the  reafon  commonly  given  for  this  method  is, 
that  a  conftant  fire  may  be  ahvavs  kept  up.  There  are  three 
different  ways  of  platoon-firing  ;  viz.  landing,  advancing,  and 
retreating.  But,  previous  to  every  kind  of  firing,  each  regiment 
or  battalion  mult  be  told  of!'  in  grand  divilions,  l'ubdivifions,  and 
platoons,  exclufively  of  the  grenadiers,  which  form  two  fubdi- 
vifions  or  four  platoons  of  themfelves.  In  firing  Banding,  either 
by  divifions  or  platoons,  the  tint  fire  is  from  the  divifion  or 
platoon  on  the  right  ;  the  fecond  fire  from  the  left  ;~  the  third 
from  the  right  again  and  fo  on  alternately,  till  the  firing  comes 
to  the  centre  platoon,  which  is  generally  called  the  colour  platoon, 
and  does  not  fire,  remaining  as  a  referve  for  the  colours.  Firing 
advancing  is  performed  in  the  fame  manner,  with  this  addition, 
that  before  either  divifion  or  platoon  fires,  it  advances  three 
paces  forward.  Firing  retreating  varies  from  either  of  the  former 
methods  ;  for  before  either  divifion  or  platoon  fires,  if  they  are 
marching  from  the  enemy,  it  mull  go  to  the  right  about,  and, 
after  firing,  to  the  left  about  again,  and  continue  the  retreat  as 
flow  and  orderly  as  poifible. 

In  hedge-firing  the  men  are  drawn  up  two  deep,  and  in  that 
order  both  ranks  are  to  fire  Handing.  Oblique  firing  is  either 
■to  the  right  and  left,  or  from  the  right  and  left  to  the  centre, 
according  to  the  fituation  of  the  obje£t.  The  Px'ultians  have  a 
particular  contrivance  for  this  purpofe  ;  if  they  are  to  level  to 
the  right,  the  rear  ranks  of  every  platoon  make  two  quick  but 
Ifnall  paces  to  the  left,  and  the  body  of  each  foldier  turns  one- 
eighth  of  a  circle,  and  cvice  <berfa.  Parapet-firing  depends  on 
the  nature  of  the  parapet  over  which  the,  men  are  to  fire,  and 
alfo  upon  that  of  the  attack  made  to  poffefs  it.  This  method 
of  firing  is  lometime3  performed  by  tingle  ranks  flapping  on  the 
banquette  and  firing  ;  each  man  inftantly  handing  his  arms  to 
the  centre  rank  of  the  lame  file,  and  taking  his  back  in  the 
room  of  it  ;  and  the  centre  rank  giving  it  to  the  rear  to  load, 
and  forwarding  the  arms  of  the  rear  to  the  front  rank ;  by  which 
means  the  front  rank  men  can  fire  fix  or  feven  rounds  in  a  mi¬ 
nute  with  exaftnels.  Parapet-firing  may  alfo  be  executed  two 
deep,  when  the  banquette  is  three  feet  broad,  or  in  field  works, 
where  no  banquettes  are  made.  Square  firing  is  performed  by 
a  regiment  or  body  of  men  drawn  up  in  a  hollow  fquare,  in 
which  cafe  each  front  is  generally  divided  into  four  divifions  or 
firings,  and  the  flanks  of  the  lquare,  being  the  weakeft  part, 
are  covered  by  four  platoons  of  grenadiers.  The  firft  fire  is 
from  the  right  divifion  of  each  face  ;  the  fecond  from  the  left 
divifion  of  each  face,  &c.  and  the  grenadiers  make  the  laft  fire. 
Street-firing  is  praftlfed  in  two  ways  ;  either  by  making  the  di¬ 
vifion  or  platoon  that  has  fired  to  wheel  by  half-rank  to  the  right 
and  left  outwards  from  the  centre,  and  to  march  in  that  order 
by  half  divifions  down  the  flanks  cn  each  fide  of  the  column, 
and  to  draw  up  in  the  rear,  and  go  on  with  their  priming  and 
loading ;  or,  to  make  the  divifion  or  platoon,  after  firing,  to 
face  to  the  right  and  left  outwards  from  the  centre,  and  one  half 
rank  to  follow  the  other ;  and  in  that  order  to  march  in  one 
centre  file  down  on  each  fide  of  the  column  into  the  rear,  and 
there  draw  up  as  before. 

Firing -Iron,  in  farriery,  an  inftrument  not  unlike  the  blade 
of  a  knife  ;  which,  being  made  red  hot,  is  applied  to  thofe  parts 
that  ftand  in  need  of  it,  the  hair  being  firft  taken  off. 

FIRKIN,  an  Englifli  meafure  of  capacity  for  things  liquid, 
being  the  fourth  part  of  the  barrel :  it  contains  eight  gallons 
of  ale,  foap,  or  herrings  ;  and  nine  gallons  of  beer. 

FIRLOT,  a  dry  meafure  ufed  in  Scotland.  The  oat-firlot 
contains  2i^th  pints  of  that  country  5  the  wheat  firlot  contains 
about  2211  cubical  inches;  and  the  barley-firiot,  31  ftandard- 
pints.  Hence  it  appears  that  the  Scotch  wheat-firlot  exceeds 
the  Englilh  bufhel  by  33  cubical  inches. 

FIRMAMENT,  in  the  ancient  aftronomy,  the  eighth  heaven 
4?rfphere;  being  that  wherein  the  fixed  ftars  were  fuppofed  to  be 


piaced.  It  is  called  the  eighth,  with  refpe£t  to  the  feven  heaven# 
or  fpheres  of  the  planets  which  it  furrounds.  It  is  fuppofed  to 
have  two  motions  ;  a  diurnal  motion,  given  it  by  the  primnm 
mobile,  from  eaft  to  weft,  about  the  poles  of  the  ecliptic  ;  and 
another  oppofite  motion  from  weft  to  eaft  ;  which  laft  it  finiftie3 
according  to  Tycho,  in  23,412  years  ;  according  to  Ptolemy,  in 
36,000  ;  and,  according  to  Copernicus,  in  238,000  ;  in  which 
time  the  fixed  ftars  return  to  the  fame  precile  points  wherein 
they  were  at  the  beginning.  This  period  is  commonly  called 
Plato’s  year,  or  the  great  year.  In  various  places  of  Scripture, 
the  word  Jirmamcnt  is  ufed  for  the  middle  region  of  the  air. 
Many  of  the  ancients  allowed,  with  the  moderns,  that  the  fir¬ 
mament  is  a  fluid  matter;  though  they  who  gave  it  the  deno¬ 
mination  of  firmament  muff  have  taken  it  for  a  folid  one. 

FIRMAN,  is  a  paffport  or  permit  granted  by  the  Great 
Mogul  to  foreign  veffeis,  to  trade  within  the  territories  of  his 
jurifdidtion 

FIRMICUS  maternus  (Julius),  a  famous  writer,  who 
compofed  in  Latin,  about  the  year  343,  an  excellent  book  in 
defence  of  Chrirtianity,  intitled,  De  rri  ore  prof 'an  arum  religionum , 
which  is  printed  with  the  notes  of  John  Wouver.  There  are 
alfo  attributed  to  him  eight  books  of  aftronomy,  printed  by 
Aldus  Manutius  in  1301  ;  but  this  laft  work  appears  to  have 
been  written  by  another  Julius  Firmicus,  who  lived  at  the  fame 
time. 

FIRST-born.  See  Primogeniture,  for  the  literal  mean¬ 
ing  of  the  term.  In  Scripture,  it  is  alfo  ufed  often  in  a  figu¬ 
rative  fenfe  for  that  which  is  firft,  moft  excellent,  molt  diftin- 
guifhed  in  any  thing.  Thus  it  is  faid  ofChrift  (Col.  i.  3.),  that 
he  is  “  the  firft-born  of  every  creature  and  in  Revelations 
(i.  3.)  he  is  called  “  the  firft-begotten  of  the  dead  ;”  that  is,  ac¬ 
cording  to  the  commentators,  Begotten  of  the  Father  before  any 
creature  was  produced ;  and  the  firft  who  rofe  from  the  dead  by 
his  own  power.  “  The  firft-born  of  the  poor,”  (Ifa.  xiv.  30.) 
fignifies,  the  moft  rniferable  of  all  the  poor;  and  in  Job  (xviii. 
13.)  “  The  firft-born  of  death  ;”  that  is,  the  moft  terrible  of  all 
deaths. 

First -Fruits,  primitive,  among  the  Hebrews,  were  oblations 
of  part  of  the  fruits  of  the  harveft,  offered  to  God  as  an  acknow¬ 
ledgment  of  his  fovereign  dominion.  The  firft  of  thefe  fruits 
was  offered  in  the  name  of  the  whole  nation,  being  either  two 
loaves  of  bread,  or  a  ftieaf  of  barley  which  was  threftied  in  the 
court  of  the  temple.  Every  private  perfon  was  obliged  to  bring 
his  firft-fruits  to  the  temple;  and  thefe  confifted  of  wheat, 
barley,  grapes,  figs,  apricots,  olives,  and  dates.  There  was 
another  fort  of  firft-fruits  which  were  paid  to  God.  When 
bread  was  kneaded  in  a  family,  a  portion  of  it  wasffet  apart,  and 
given  to  the  prieft  or  Levite  who  dwelt  in  the  place  :  if  there 
was  no  prieft  or  Levite  there,  it  was  eaft  into  the  oven,  and 
confumed  by  the  fire.  Thefe  offerings  made  a  confiderable  part 
of  the  revenues  of  the  Hebrew  priefthood.  Firjl-fruits  are  fre¬ 
quently  mentioned  in  ancient  Chriftian  writers,  as  one  part  of 
the  church- revenue.  One  of  the  councils  of  Carthage  enjoins, 
that  they  ftiould  confift  only  of  grapes  and  corn  ;  which  fhows, 
that  this  was  the  practice  of  the  African  church. 

FiKST-Frairi,  in  the  church  of  England,  are  the  profits  of 
every  fpiritual  benefice  for  the  firft  year,  according  to  the  valu¬ 
ation  thereof  in  the  king’s  books. 

FISC,  fiscus,  in  the  civil  law,  the  treafury  of  a  prince  or 
ftate ;  or  that  to  which  all  things  due  to  the  public  do  fall. 
The  word  is  derived  from  the  Greek  “  a  great  bafket,” 

ufed  when  they  went  to  market.  By  the  civil  law,  none  but  a 
fovereign  prince  has  a  right  to  have  a  fife  or  public  treafury. 
At  Rome,  under  the  emperors,  the  term  ararium  was  ufed  for 
the  revenues  deftined  for  fupport  of  the  charges  of  the  em¬ 
pire  :  and  fifeus  for  thofe  of  the  emperor’s  own  family.  The 
treafury,  in  effect,  belonged  to  the  people,  and  the  fifeus  to  the- 
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prince.  Hence  the  goods  of  condemned  perfons,  if  appropriated 
to  the  ufe  of  the  public,  were  faid  publican  ;  if  to  the  Support 
of  the  emperor  or  prince,  confifeari. 

FISCAL,  in  the  civil  law,  l'omething  relating  to  the  pecu¬ 
niary  interell  of  the  prince  or  people.  The  officers  appointed 
for  the  management  of  the  filcj  were  called  procuralores  fifci ; 
and  advocati  fifei ;  and  among  the  cafes  enumerated  in  the 
constitutions  of  the  empire  where  it  was  their  bufinefs  to 
plead,  one  is  again!!  thole  who  have  been  condemned  to  pay  a 
tine  to  the  file  on  account  of  their  litigioufnel's  or  frivolous  ap¬ 
peals. 

FISCUS.  See  Fisc. 

FISH,  in  natural  hiftory,  an  animal  that  lives  in  the  waters 
as  the  natural  place  of  its  abode.  Fiffies  form  the  fourth  clafs 
of  animals  in  the  Linnrean  lyftem.  Their  moll  general  or  po¬ 
pular  divifion  is  into  frejh  and  fait  water  ones.  Some,  however, 
are  of  opinion,  that  all  fiffies  naturally  inhabit  the  falt-waters, 
and  that  they  have  mounted  up  into  rivers  only  by  accident.  A 
few  fpecies  only  lwim  up  into  the  rivers  to  depolit  their  fpawn  ; 
but  by  far  the  greateft  number  keep  in  the  lea,  and  would  loon 
expire  in  freffi  water.  There  are  about  400  fpecies  of  fiffies 
(according  to  Linnaeus)  of  which  we  know  foinething  :  but  the 
unknown  ones  are  luppofed  to  be  many  more  ;  and,  as  they  are 
thought  to  lie  in  great  depths  of  the  lea  remote  from  land,  it  is 
probable  that  many  Ipecies  will  remain  for  ever  unknown.  For 
the  fubdivilions,  characters,  and  natural  hiftory  of  this  clafs  of 
animals,  fee  the  articles  Ichthyology  and  Zoology. 

Cajlration  c/Fish,  was  a  method  firlt  praCtifed  by  Mr.  Tull, 
in  order  to  prevent  the  exceifive  increale  of  fiffi  in  fome  of  his 
ponds,  where  the  numbers  did  not  permit  any  of  them  to  grow 
to  an  advantageous  fize.  But  he  afterwards  found,  that  the 
callrated  fiffi  grew  much  larger  than  their  ufual  fize,  were  more 
fat,  and  always  in  feafon.  This  operation  may  be  performed 
both  on  male  and  female  fiffi  ;  and  the  molt  eligible  time  for  it 
is  when  the  ovaries  of  the  female  have  their  ova  in  them,  and 
when  the  veflels  of  the  male,  analogous  to  thefe,  have  their  fe- 
minal  matter  in  them;  bccaufe,  at  this  time,  thefe  veflels  are 
more  eafily  diftinguiffied  from  the  ureters,  which  convey  the 
urine  from  the  kidneys  into  the  bladder,  and  are  fituated  near 
the  feminal  veflels  on  each  fide  of  the  fpine  ;  which,  without 
fufficient  attention,  may  be  ini  (taken  .for  the  ovaries,  efpecially 
when  thele  laft  are  empty.  The  time  leaft  proper  for  this  ope¬ 
ration  is  juft  after  they  have  {pawned,  becauie  the  fiffi  are  then 
too  weak  and  languid  to  bear,  with  fuccefs,  lo  levere  an  ope¬ 
ration  ;  however,  with  fkill  and  care,  it  may  be  performed  al- 
moft  at  any  time.  When  a  fifli  is  to  be  caftrated,  it  mud  be 
held  in  a  wet  cloth,  with  its  belly  upwards  ;  then  with  a  ffiarp 
pen  knife,  having  its  point  bent  backwards,  the  operator  cuts 
through  the  integuments  of  the  rim  of  the  belly,  taking  care 
not  to  wound  any  of  the  inteltines.  As  foon  as  a  fmall  aperture 
is  made,  he  carefully  inferts  a  hooked  pen-knife,  and  with  this 
dilates  the  aperture  Irom  between  the  two  fore  fins  almoll  to  the 
anus.  He  then,  withtwo  fmall  blunt  filver-hooks,  five  or  fix  inches 
long,  ami  of  this  form  I’,  by  the  help  of  an  alliltant,  holds  open 
the  belly  of  the  fifli  ;  and,  with  a  l'poon  or  fpatula,  removes 
carefully  the  inteltines  from  one  tide.  When  thele  are  removed, 
you  fee  the  ureter,  a  fmall  vellel,  nearly  in  the  direction  of  the 
lpine,  and  aifo  the  ovary,  a  larger  vefiel,  lying  before  it,  nearer 
the  integuments  of  the  belly.  This  laft  vellel  is  taken  up  with 
shook  of  the  fame  kind  with  thofe  before  mentioned,  and,  after 
detaching  it  from  the  fide  far  enough  for  the  purpofe,  divided 
tranfverfely  with  a  pair  of  {harp  feiiiars,  care  being  taken  that 
the  inteltines  are  not  wounded  or  injured.  After  one  of  the 
ovaries  has  been  divided,  the  operator  proceeds  to  divide 
the  other  in  the  fame  manner  ;  and  then  the  divided  integuments 
of  the  belly  are  fewed  with  lilk,  the  Hitches  being  inferted  at  a 
lr^all  diltance  from  one  another.  Mr.  Tull  obi'erves  farther, 
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that  the  fpawning  time  is  very  various ;  that  trouts  are  full  about 
Chriftmas  ;  perch  in  February  ;  pikes  in  March,  and  carp  and 
tench  in  May;  and  that  allowance  muft  be  made  for  climate 
and  fituation,  with  regard  to  the  fpawning  of  fifli.  When  the 
fiffi  are  caftrated-  they  are  put  into  the  water  where  they  are  in¬ 
tended  to  continue  ;  and  they  take  their  chance  in  common  with 
other  fifli,  as  though  they  were  not  caftrated.  With  tolerable 
care,  few  die  of  the  operation.  Phi!.  Tranf.  vol.  xlviii.  part  2. 
art.  106.  Although  we  could  net  properly  avoid  inferring  the 
above  detail,  it  is  prefumed  that  few  will  be  pleafed  w’rtlt-4lie 
invention.  The  operation  is  peculiarly  cruel,  aiuL-t-he  purpofe 
of  it  only  a  deteftable  piece  of  Apician  refinement. 

Feeding  of  Fishes.  "When  fiffi  are  fed  in  large  pools  or 
ponds,  either  malt  boiled,  or  frefli  grains,  is  the  beft. food;  thus 
carps  may  be  railed  and  fed  like  capons,  and  tenches  will  feed 
as  well.  The  care  of  feeding  them  is  beft  committed  to  a  gar¬ 
dener  or  fervant,  who  ffiould  be  alwavs  at  hand.  When 
fed  in  a  ftew,  any  fort  of  grain  boiled,  efpecially  peas,  and  malt 
coarfely  ground,  are  proper  food;  alio  the  grains  after  brewing, 
while  freffi  and  Tweet ';  but  one  buftiel  of  malt  not  brewed,  will 
go  as  far  as  two  of  grains. 

Stealing  of  F ish,  by  perfons  armed  and  difgui fed,  is  felony 
without  benefit  of  clergy,  by  9  Geo.  I.  cap.  22.  See  Black.  aB. 
And  by  5  Geo.  III.  cap.  14.  the  penalty  of  tranfportation  for 
feven  years  is  inflidled  on  perfons  Healing  or  taking  fiffi  in  any 
water,  within  a  park,  paddock,  orchard,  or  yard  ;  and  on  the 
receivers,  aiders,  and  abettors;  and  a  forfeiture  of  five  pounds 
to  the  owner  of  the  fifhery  is  made  payable  by  perfons  taking  or 
deftroying  (or  attempting  fotodo)  any  fifli  in  any  river  or  other 
water  within  any  inclofed  ground,  being  private  property. 

Preferring  op  Fish  for  Cabinets.  Linnaeus’s  method  is,  to 
expofe  them  to  the  air  ;  and  when  they  acquire  fuch  a  degree 
of  putrefadlion  that  the  fkin  lofes  its  cohcfion  to  the  body  of  the 
fiffi,  it  may  be  Aid  orf  almoft  like  a  glove  :  the  two  fides  of  this 
{kin  may  then  be  dried  upbn  paper  like  a  plant,  or  one  of  the 
fides  may  be  filled  with  platter  of  Paris  to  give  the  fubjedt  a  due 
plumpnefs.  A  fiffi  may  be  prepared,  after  it  has  acquired  this 
degree  of  putrefaction,  by  male  ng  a  longitudinal  incifion  on  the 
belly,  and  carefully  diflefting  the  flefhy  part  from  the  flan, 
which  is  but  {lightly  attached  to  it  in  conl'equence  of  the  pu- 
trefcency.  The  ikin  is  then  to  be  filled  with  cotton  and  fome  an- 
tifeptic  powder,  as  directed  for  birds  ;  and,  laftly,  to  be  fewed 
up  where  the  incition  was  made.  See  Methods  of  Preferring 
Bikds. 

Gold- Fish.  See  Barbel. 

Fish,, in  a  ffiip,  a  plank  or  piece  of  timber,  faftened  to  a 
{hip’s  maft  or  yard,  to  ftrengthen  it ;  which  is  done  by  nailing 
it  on  with  iron  fpikes,  arid  winding  ropes  hard  about  them. 

Fishes,  in  heraldry,  are  the  emblems  of  fileucc  and  watch  - 
fulnels  ;  and  are  borne  either  upright,  imbowed,  extended,  en- 
dorfed  refpeifting  each  other,  Surmounting  one  another,  fretted, 
&rc.  In  blazoning  fillies,  thole  borne  feeding  ffiould  be  termed 
devouring  ;  all  fiffies  borne  upright  and  having  fins,  fliould  be 
blazoned  haur'iant ;  and  thole  borne  traniverle  the  efcutchecn, 
muft  be  termed  naiant. 

Fish- Ponds,  thole  made  for  the  breeding  or  feeding  of  fifli. 
Fish-ponds  are  no  lrnall  improvement  of  watery  and  boggy 
lands,  many  of  which  are  fit  for  no  other  ufe.  In  making  of 
a  pond,  its  head  fhonldbe  at  the  lowed  part  of  the  ground,  that 
the  trench  of  the  llood-gate  or  fluicc,  having  a- good  fall,  may 
not  be  too  long  in  emptying.  The  belt  way  of  making  the  head 
feeure,  is  to  drive  in  two  or  three  rows  of  (takes  above  lix  feet 
long,  at  about  four  feet  diltance  from  each  other,  the  whole 
length  of  the  pond  head,  whereof  the  firft  rowlhouldbe  rammed 
at  leaft  about  four  feet  deep.  If  the  bottom  is  falfe,  the  foun¬ 
dation  may  be  laid  with  quick-lime  ;  which  flaking,  will  make 
it  as  hard  as  a  {tone.  Some  lay  a  laver  cl  lime,  and  another  of 
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earth  dug  out  of  the  pond,  among  the  piles  and  (takes ;  and 
when  thefe  are  well  covered,  drive  in  others  as  they  feeoccafion, 
ramming  in  the  earth  as  before,  till  the  pond-head  be  of  the 
height  defigned.  The  dam  fhould  be  made  (loping  on  each  fide, 
leaving  a  vvafte  to  carry  off  the  over-abundance  of  water  in 
times  of  Hoods  or  rains  ;  and  as  to  the  depth  of  the  pond,  the 
deepett  part  need  not  exceed  fix  feet,  rifing  gradually  in  (lioals 
towards  the  Tides,  for  the  filh  to  fun  Ihemftlves,  and  lay  their 
fpawn.  Gravelly  and  Tandy  bottoms,  efpecially  the  latter,  are 
belt  for  breeding  ;  and  a  fat  foil  with  a  white  fat  water,  as  the 
walkings  of  hills,  commons,  ftreets,  finks.  Sec.  is  beft  for  fat¬ 
tening  all  forts  of  frfii.  For  (boring  a  pond,  carp  is  to  be  pre- 
■ferred  for  its  goodnels,  quick  growth,  and  great  increafe,  as 
breeding  five  or  fix  times  a-year.  A  pond  of  an  acre,  if  it  be  a 
feeding  and  not  breeding  one,  will  every  year  feed  200  carps  of 
three  years  old,  300  of  two  years  old,  and  400  of  a  year  old. 
Carps  delight  in  pends  that  have  marie  or  clay  bottoms,  with 
plenty  of  weeds  and  grafs,  whereon  they  feed  in  the  hot  months. 
Ponds  fhor.ld  be  drained  every  three  or  four  years,  and  the  filli 
torted.  In  breeding  ones,  the  fmaller  ones  are  to  be  taken  out, 
to  (tore  other  ponds  with ;  leaving  a  good  Hock  of  females,  at 
leaft  eight  or  nine  years  old,  as  they  never  breed  before  that 
age.  In  feeding-ponds,  it  is  belt  to  keep  them  pretty  near  of  a 
fize.  See  Breeding  ofFiJh. 

FISHER  (John),  bilhop  ofRochelter,  was  born  at  Beverley 
in  Yorklhire,  in  the  year  1459,  and  educated  in  the  collegiate 
church  of  that  place.  In  1484  he  removed  to  Michael-houfe 
in  Cambridge,  of  which  college  he  was  eieCted  matter  in  the 
year  1495.  Having  applied  himfelf  to  the  ltudy  of  divinity,  he 
took  orders ;  and,  becoming  eminent  as  a  divine,  attracted  the 
notice  of  Margaret  countefs  of  Richmond,  mother  of  Henry 
VII.  who  made  him  her  chaplain  and  confelfor.  In  1501  he 
took  the  degree  of  doCtor  of  divinity,  and  the  fame  year  was 
elected  chancellor  of  the  univerlity.  In  the  year  following  he 
was  appointed  Lady  Margaret’s  firlt  divinity-profeffor  ;  and  in 
1504  confecrated  bilhop  of  Rochelter  ;  which  fmall  bifhopric 
he  would  never  refign,  though  he  was  offered  both  Ely  and  Lin¬ 
coln.  It  is  generally  allowed,  that  the  foundation  of  the  two 
colleges  of  Chrilt-church  and  St.  John’s  in  Cambridge  was 
entirely  owing  to  bilhop  Filher’s  perfuafion,  and  influence  with 
the  countefs  of  Richmond  :  he  not  only  formed  the  defign,  but 
fuperintended  the  execution.  On  the  promulgation  of  Martin 
Luther’s  dofitrine,  our  bilhop  was  the  firlt  to  enter  the  lilts 
againft  him.  On  this  occafion  he  exerted  all  his  influence,  and 
is  generally  fuppofed  to  have  written  the  famous  book  by  which 
Henry  VIII.  obtained  the  title  of  Defender  of  the  Faith.  Hi¬ 
therto  he  continued  in  favour  with  the  king;  but  in  1527,  op- 
pofing  his  divorce,  and  denying  his  fupremacy,  the  implacable 
Harry  determined,  and  finally  effeCted,  his  deftruCticn.  In 
1534  the  parliament  found  him  guilty  of  mifprifion  of  trea- 
fon,  for  concealing  certain  prophetic  fpeeches  of  a  fanatical 
impoftor,  called  the  Holy  Maid  of  Kent,  relative  to  the  king’s 
death  ;  and  condemned  him,  with  five  others,  in  lofs  of  goods, 
and  imprifonment  during  his  majefty’s  pleafure  5  but  he  was  re¬ 
leafed,  on  paying  300I.  for  the  king’s  ufe. 

King  Henry  being  now  married  to  Anne  Boleyn,  his  obfe- 
vjuious  parliament  took  an  oath  of  allegiance  proper  for  the 
occafion.  This  oath  the  bifhop  of  Rochefter  ftcadily  refufed,  al¬ 
leging,  that  his  confcience  could  not  be  convinced  that  the  king’s 
firlt  marriage  was  againft  the  law  of  God.  For  refufing  this 
oath  of  fuccetfion,  he  was  attainted  by  the  parliament  of  1 534  ; 
and  committed  to  the  Tower,  where  he  was  cruelly  treated,  and 
where  he  would  probably  have  died  a  natural  death,  had  not 
the  pope  created  him  a  cardinal.  The  king,  now  pofitively  de¬ 
termined  on  his  deltruftion,  fent  Rich,,  the  folicitor-general, 
under  a  pretence  of  confultiag  the  bilhop  on  a  cafe  of  con¬ 
fcience,  but  really  with  a  defign  to  draw  him  into  a  converfa- 


tion  concerning  the  fupremacy.  The-  honeft  old  billiop  fpoke 
his  mind  without  fufpicion  or  referve,  and  an  indictment  and 
conviction  of  high-tveafon  was  the  con  fequence.  He  was  ber 
headed  on  Tower-hill,  on  the  2id  of  June  1535,  in  the  77th 
year  of  his  age.  Thus  died  this  good  old  prelate  ;  who,  not- 
withftanding  his  inflexible  enmity  to  the  reformation,  was  un¬ 
doubtedly  a  learned,  pious,  and  honeft  man.  He  wrote  feveral 
treatifes  againft  Luther,  and  other  works,  which  were  printed  at 
Wurtzbnrg’n,  in  1597,  in  one  volume  folio. 

FISHERY,  a  place  where  great  numbers  of  fifli  are 
caught. 

The  principal  fifheries  for  falmon,  herring,  mack-rel,  pil¬ 
chards,  &c.  are  along  the  coalts  of  England,  Scotland,  and 
Ireland  ;  for  cod,  on  the  banks  of  Newfoundland  ;  for 
whales,  about  Greenland;  and  for  pearls,  in  the  Eaft  and  Weft 
Judies. 

Free  Fishery,  in  law,  or  an  exclufive  right  of  filhing 
in  a  public  river,  is  a  royal  franchife  ;  and  is  confidered  as  fuch 
in  all  countries  where  the  feodal  polity  has  prevailed  :  though 
the  making  fuch  grants,  and  by  that  means  appropriating, 
what  it  feems  unnatural  to  reftrain,  the  ufe  of  running  water. 
Was  prohibited  for  the  future  by  Magna  Charta ;  and  .the  ri¬ 
vers  that  were  fenced  in  king  John’s  time  were  directed  to  be 
laid  open,  as  well  as  the  forelts  to  be  disforefted.  This  opening 
was  extended  by  the  fecond  and  third  charters  of  Henry  III.  to 
thole  alfo  that  were  fenced  under  Richard  I. ;  fo  that  a  fran¬ 
chife  of  free  fifhery  ought  now  to  be  as  old  at  leaft  as  the  reign 
of  Henry  II.  This  differs,  as  judge  Blackftone  obferves,  from 
a  feveral  of  pifeary,  becaule  he  that  has  a  feveral  fifhery  mull 
alfo  be  the  owner  of  the  foil,  which  in  a  fre'e-fifhery  is  not  requi- 
fite.  It  differs  alfo  from  a  common  fifhery,  in  that  the  free 
fifhery  is  an  exclufive  right,  the  common  is  not  fo ;  and  there¬ 
fore,  in  a  free  fifhery,  a  man  has  a  property  in  the  fifli  before 
they  are  caught ;  in  a  common  pifeary,  not  till  afterwards. 
Some  indeed  have  confidered  a  free  fifhery  not  as  a  royal  fran¬ 
chife  ;  but  merely  as  a  private  grant  of  a  liberty  to  fifli  in  the 
feveral  fifhery  of  the  granter.  But  the  confidering  fuch  right 
as  originally  a  flower  of  the  prerogative,  till  reftrained  by 
Magna  Charta,  and  derived  by  royal  grant  (previous  to  the 
reign  of  Richard  I.)  to  fuch  as  now  claim  it  by  prefeription, 
may  remove  fome  difficulties  in  refpeCt  to  this  matter  with, 
which  our  law  books  are  embarrafled. 

Fishery,  denotes  alfo  the  commerce  of  fifh,  more  particu¬ 
larly  the  catching  them  for  fale.  Were  we  to  enter  into  a  very 
minute  eonfideration  of  the  fifheries  eftablifhed  in  this  kingdom, 
this  article  would  fwell  beyond  its  proper  bounds  ;  however, 
fince  fifheries,  if  fuccefsful,  are  not  only  objeCts  of  great  com¬ 
mercial  importance,  but  alfo  contribute  materially  to  our  naval 
ftrength,  by  becoming  permanent  nurferies  for  feamen,  we  (hall 
take  notice  of  fome  of  the  moll  confiderable  of  the  Britifli 
fifheries,  and  the  inftitutions  let  on  foot  for  their  fupport. 

The  fituation  of  the  Britifli  eoatls  is  the  moft  advantageous 
in  the  world  for  catching  fifli  :  the  Seottilh  iflands,  particularly 
thofe  to  the  north  and  weft,  lie  moft  commodious  for  carrying 
on  the  filhing  trade  to  perfection  ;  for  no  country  in  Europe 
can  pretend  to  conie  up  to  Scotland  in  the  abundance  of  the 
fineft  fifli,  with  which  its  various  creeks,  bays,  rivers,  lakes,  and 
coafts  are  replenilhed.  Of  thefe  advantages,  the  Scots  feem  in¬ 
deed  to  have  been  abundantly  fenfible  ;  for  their  traffic  in  her¬ 
rings  is  even  noticed  in  hiftory  fo  early  as  the  ninth  century. 
The  frequent  laws  which  were  enaCted  in  the  reigns  of  James 
III.  IV.  and  V.  diicover  a  Heady  determined  zeal  for  the  bene¬ 
fit  of  the  country,  and  the  full  reiteration  of  thefe  fifheries, 
which  the-Dutch  had  found  means  to  engrofs. 

The  Seottilh  filheries  were,  however,,  more  particularly  in¬ 
debted  to  the  zealous  encouragement  of  Janies  V.  and  VI.  ;  the 
former  having  planned,  and  the.  latter  carried  into  execution. 
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various  projects  for  their  extenfion.  The  well-meant  efforts  of 
James  VI.  indeed  were  greatly  impeded,  and  at  laft  wholly  fuf- 
pended,  by  the  difputes  which  prevailed  in  the  kingdom  at  that 
period  concerning  the  fuccetlion.  Neverthelds  the  plan  was 
returned  by  Charles  I.  who  “  ordained  an  afl'oeiation  of  the  three 
kingdoms,  for  a  general  tithing  within  the  haill  teas  and  coafts 
of  Ins  majefty’s  faid  kingdoms  ;  and,  for  the  government  of  Lhe 
laid  aflociation,  ordained,  that  there  fhould  be  a  Handing  com¬ 
mittee  chofen  and  nominated  by  his  m  a  jetty,  and  his  fuccetfors, 
from  time  to  time,”'&c.  &c.  Several  perfons  of  diftinftion 
embarked  in  the  defign,  which  the  king  honoured  with  his  pa¬ 
tronage,  and  encouraged  by  his  bounty.  He  alto  ordered  lent 
to  be  more  ftriftly  oblerved  ;  prohibited  the  importation  of  fitli 
taken  by  foreigners ;  and  agreed  to  purchafe  from  the  company 
his  naval  (tores  and  the  fifh  for  his  fleets.  Thus  the  fcheme  of 
eltablifhing  a  fifhery  in  the  Hebrides  began  to  aifume  a  favour¬ 
able  afpebt ;  but  all  the  hopes  of  the  adventurers  were  fruftrated 
by  the  breaking  out  of  the  civil  wars,  and  the  very  tragical  death 
of  their  benefadtor. 

In  i66r,  Charles  II.  the  duke  of  York,  lord  Clarendon,  and 
other  perfons  of  rank  and  fortune,  refumed  the  bufinefs  of  the 
fifheries  with  greater  vigour  than  any  of  their  predecetfors.  For 
this  purpole,  the  moft  lalutary  laws  were  enabled  by  the  parlia¬ 
ments  of  England  and  Scotland  ;  in  virtue  of  which,  all  mate¬ 
rials  ufed  in,  or  depending  upon,  the  fifheries,  were  exempted 
from  all  duties,  exeifes,  or  impofts  whatever.  In  England,  the 
company  were  authorifed  to  fet  up  a  lottery,  and  to  have  a  vo¬ 
luntary  collebtion  in  all  parifh  churches.  Houfes  of  entertain¬ 
ment,  as  taverns,  inns,  ale-houfes,  were  to  take  one  or  more  bar¬ 
rels  of  herrings,  at  the  Hated  price  of  30s.  per  barrel;  alfo 
2s.  6d.  per  barrel  was  to  be  paid  to  the  Hock  of  this  company 
on  all  imported  fifh  taken  by  foreigners.  Some  Dutch  families 
were  alfo  invited,  or  permitted,  to  fettle  at  Stornaway  :  the  her¬ 
rings  cured  by  the  royal  EngliHi  company  gave  general  fatisfac- 
tion,  and,  as  mentioned  above,  brought  a  high  price  for  thofe 
days.  Every  circumilance  attending  this  new  eflablifhment 
feemed  to  be  the  refult  of  a  judicious  plan  and  thorough  know¬ 
ledge  of  the  bufinefs,  when  the  neceffities  of  the  king  obliged  him 
to  withdraw  his  lubfcription  or  bounty;  which  gave  fuch 
umbrage  to  the  parties  concerned,  that  they  foon  after  dif- 
folved. 

In  1677,  anew  royal  company  was  eHabliHied  in  England,  at 
the  head  of  which  was  the  duke  of  York,  the  earl  of  Derby, 
&c.  BeHdes  all  the  privileges  which  former  companies  had  en¬ 
joyed,  the  king  granted  this  new  company  a  perpetuity,  with 
power  to  purchafe  lands ;  and  alfo  20I.  to  be  paid  them  an¬ 
nually,  out  of  the  cuftoms  of  the  port  of  London,  for  every 
dogger  or  bufs  they  fliould  build  and  fend  out  for  feven  years  to 
come.  A  Hock  of  10,980!.  was  Immediately  advanced,  and 
afterwards  1600I.  more.  This  fmall  capital  was  foon  exhauft- 
ed  in  purchafing  and  fitting  out  bufles,  with  other  incidental 
expences.  The  company  made,  however,  a  fuccefeful  begin¬ 
ning  ;  and  one  of  their  buttes  or  doggers  aftually  took  and 
brought  home  32,000  cod  HHi  ;  other  vcfiels  had  alfo  a  favour¬ 
able  tifhery.  Such  battering  beginnings  might  have  excited 
frefli  fubferiptions,  when  an  unforefeen  event  ruined  the  whole 
defign  beyond  the  pollibility  of  recovery.  Moll  of  the  buffes  had 
been  built  in  Holland,  and  manned  with  Dutchmen  ;  on  which 
pretence  the  French,  who  were  then  at  war  with  Holland, 
feized  fix  out  of  feven  vefirls,  with  their  cargoes  and  fifhing- 
tackle  ;  and  the  company  being  now  in  debt,  fold,  in  1680,  the 
remaining  ftores,  &c.  A  number  of  gentlemen  and  merchants 
railed  a  new  lubfcription  of  6o,oooi.  under  the  privileges  and 
immunities  of  the  former  charter.  This  attempt  alfo  came  to 
nothing,  owing  to  the  death  of  the  king,  and  the  troubles  of  the 
fubfequent  reign. 

Soon  after  the  revolution  this  bufinefs  was  again  refumed, 
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and  upon  a  more  extenfive  fcale;  the  propofed  capital  being 
300,000!.  of  which  ioo,ocol.  was  to  have  been  railed  by  the 
furviving  patentees  or  their  fuccefiors,  and  200,000!.  by  new 
fubferibers.  Copies  of  the  letters  patent,  the  confiitution  of  the 
company,  and  terms  of  fubfeription,  were  lodged  at  fundry 
places  in  London  and  Weltminfier  for  the  perufal  of  the  public, 
while  the  fubfeription  was  filling.  It  is  probable,  that  king 
William’s  partiality  to  the  Dutch  fifheries,  the  fucceeding  war, 
or  both  of  thefe  circum fiances,  frufirated  this  new  attempt ;  of 
which  we  have  no  further  account  in  the  annals  of  that  reign  or 
fince. 

The  Scottifh  parliament  had  alfo,  during  the  three  laft  reigns, 
palled  fundry  afts  for  erecting  companies  and  promoting  the 
fifheries  ;  but  the  inteftine  commotions  of  tiiat  country,  and 
the  great  exertions  which  were  made  for  the  Darien  eftablifh- 
ment,  enfeebled  all  other  attempts,  whether  colleftively  or  by 
individuals,  within  that  kingdom. 

In  1749,  his  late  majefty  having,  at  the  opening  of  the  par¬ 
liament,  warmly  recommended  the  improvement  of  the  fifhe- 
ries,  the  houfe  of  commons  appointed  a  committee  to  inquire 
into  the  Hate  of  the  herring  and  white  fifheries,  and  to  confider 
of  the  moll  probable  means  of  extending  the  lame.  All  ranks 
of  men  were  elevated  with  an  idea  of  the  boundlefs  riches  that 
would  How  into  the  kingdom  from  this  fource.  A  fubfeription 
of  300,0001.  was  immediately  filled  in  the  city,  by  a  body  of 
men  who  were  incorporated  for  21  years  by  the  name  of  The 
Society  of  the  Free  Britjb  Fijhery.  Every  encouragement  was 
held  out  by  government,  both  to  the  fociety  and  to  individuals, 
who  might  embark  in  this  national  bufinefs.  A  bounty  of  36s. 
per  ton  was  to  be  paid  annually  out  of  the  cuftoms,  for  14  years, 
to  the  owners  of  all  decked  veftels  or  buffes,  from  20  to  80  tons 
burden,  which  fhould  be  built  after  the  commencement  of  the 
aft,  for  the  ufe  of,  and  fitted  out  and  employed  in,  the  faid 
fifheries,  whether  by  the  fociety  or  any  other  perfons.  At  the 
fame  time  numerous  pamphlets  and  newfpaper-eftays  came 
forth  ;  all  pretending  to  elucidate  the  fubjeft,  and  to  convince 
the  public  with  what  facility  the  herring  fifheries  might  be 
transferred  from  Dutch  to  Britifh  hands.  This  proved,  however, 
a  more  arduous  talk  than  had  been  forefeen  by  luperficial  fpe- 
culators.  The  Dutch  were  frugal  in  their  expenditures  and  li¬ 
ving;  perfeft  matters  of  the  arts  of  fifliing  and  curing,  which 
they  had  carried  to  the  greateft  height  and  perfection.  They 
were  in  full  pofteifion  of  the  European  markets  ;  and  their  fifh, 
whether  deferving  or  otherwile,  had  the  reputation  of  fuperior 
qualities  to  all  others  taken  in  our  feas.  With  fuch  advantages, . 
the  Dutch  not  only  maintained  their  ground  againft  this  formi¬ 
dable  company,  but  had  alfo  the  pleaiure  of  feeing  the  capital 
gradually  finking,  without  having  procured  an  adequate  return 
to  the  adventurers;  notwithstanding  various  aids  and  efforts  of 
government  from  time  to  time  in  their  favour,  particularly 
in  1757,  when  an  advance  of  20s.  per  ton  was  added  to  the 
bounty. 

In  1786  the  public  attention  was  again  called  to  the  Hate  or 
the  Britifh  fifheries,  by  the  fuggeftions  of  Mr.  Dempfter  in  the 
houfe  of  commons,  and  by  different  publications  that  appeared 
upon  the  fubjeft ;  in  confequence  of  which,  the  minifier  fuf- 
fered  a  committee  to  be  named,  to  inquire  into  this  great  fource 
of  national  wealth.  To  that  committee  it  appeared,  that  the 
beft  way  of  improving  the  fifiieries  was  to  encourage  the  inhabi¬ 
tants  living  neareft  to  theYeat  of  them  to  become  fifhers  :  And 
it  being  found  that  the  north-weftern  coaft  of  the  kingdom, 
though  abounding  with  fith  and  with  fine  harbours,  was  utterly 
deftitute  of  towns,  an  aft  was  patfed  for  incorporating  certain 
perfons  therein  named,  by  the  ftyle  of  “  The  Briiijb  Society,  for 
extending  of  the  fifiieries,  and  improving  the  fea  coafts  of  this 
kingdom;”  and  to  enable  them  to  fublcribe  a  joint  fiock,  and 
therewith  to  purchafe  lands,  and  build  thereon  free  towns,  vil- 
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lages,  and  fifhing  Nations  in  the  Highlands  and  iflands  in  that 
part  of  Great  Britain  called  Scotland,  and  for  other  purpofes. 
The  Iile  of  Mull,  Doch-Broom,  the  Ille  of  Sky  and  of  Canay, 
have  already  been  pitched  upon  as  proper  fituatiorfs  for  home 
of  thefe  towns.  The  progrefs  of  fuch  an  undertaking  from  its 
nature  mull:  be  flow,  but  ftill  flower  when  carried  on  with  a  li¬ 
mited  capital  arifing  from  the  fubfcriptions  of  a  few  public-fpi- 
rited  individuals.  But  it  is  not  to  be  doubted  but  that  it  will 
ultimately  tend  to  the  increafe  of  our  fifheries,  and  to  the  im¬ 
provement  of  the  Highland  part  of  this  kingdom.  Its  tendency 
is  alfo  to  letTen  the  emigration  of  a  brave  and  induftrious  race  of 
inhabitants,  too  many  of  whom  have  already  removed  with 
their  families  to  America. 

Anchovy- Fisheky.  The  anchovy  is  caught  in  the  months 
of  May,  June,  and  July,  on  the  coafts  of  Catalonia,  Provence, 
&c.  at  which  feafon  it  conflantly  repairs  up  the  ftraits  of  Gi¬ 
braltar  into  the  Mediterranean.  Collins  fays  the)’  are  alfo  found 
in  plenty  on  the  weltern  coafts  of  England  and  Wales. 

The  hilling  for  them  is  chiefly  in  the  night-time  ;  when  a 
light  being  put  on  the  Item  of  their  little  fifhing-vefTels,  the  an¬ 
chovies  flock  round,  and  are  caught  in  the  nets.  But  then  it  is 
affected  to  have  been  found  by  experience,  that  anchovies  taken 
thus  by  Are,  are  neither  lb  good,  fo  firm,  nor  fo  proper  for 
keeping,  as  thofe  which  are  taken  without  fire. 

When  the  fifhery  is  over,  they  cut  off  the  heads,  take  out 
their  gall  and  guts,  and  then  lay  them  in  barrels,  and  fait  them. 
The  common  way  of  eating  anchovies  is  with  oil,  vinegar,  &c. 
in  order  to  which  they  are  firft  boned,  and  the  tails,  fins,  &c. 
Hipped  off.  Being  put  on  the  fire,  they  diffolve  almoft  in  any 
liquor.  Or  they  are  made  into  iauce  by  mincing  them  with 
pepper,  &c.  Some  alfo  pickle  anchovies  in  linall  delft  or  ear¬ 
then  pots,  made  on  purpofe,  of  two  or  three  pounds  weight,  more 
or  lefs,  which  they  cover  with  plafter  to  keep  them  the  better. 
Anchovies  fhould  be  chofen  fmall,  frefh  pickled,  white  on  the 
outfide  and  red  within.  If  genuine,  they  have  round  backs;  for 
thofe  which  are  fiat  or  large  are  often  nothing  but  fardines.  Be¬ 
tide  thele  qualities,  the  pickle,  on  opening  the  pots  or  barrels, 
fhould  be  of  a  good  tafie,  and  not  have  lolt  its  flavour. 

CW  F-ishSSky.  There  are  two  kinds  of  cod-fifh  ;  the  one 
green  or  white  cod,  and  the  other  dried  or  cured  cod  ;  though  it 
is  all  the  fame  fifli,  differently  prepared  ;  the  former  being  lbme- 
times  halted  and  barrelled,  then  taken  out  for  life;  and  the  lat¬ 
ter  having  lain  for  a  competent  time  in  halt,  and  then  dried  in 
the  fun  or  lmoke. 

The  chief  fisheries  for  green  cod  are  in  the  bay  of  Canada, 
on  the  great  bank  of  Newfoundland,  and  on  the  ille  of  St.  Peter, 
and  the  iile  of  Sable  ;  to  which  places  veffels  refort  from  many 
parts  both  of  Europe  and  America.  They  are  from  ioo  to 
150  tons  burden,  and  will  catch  between  30,000  and  40,000 
cod  each.  The  mod  effential  part  of  the  fiihery  is,  to  have  a 
matter  who  knows  how  to  cut  up  the  cod,  one  who  is  {killed  to 
take  off  the  head  properly,  and  above  alia  good  falter,  on  which 
the  preferving  of  them,  and  confequently,  the  luccefs  of  the 
voyage,  depends.  The  bell  l'eafon  is  from  the  beginning  of  Fe¬ 
bruary  to  the  end  of  April ;  the  fifh,  which  in  the  winter  retire 
to' the  deepefc  water,  coming  then  on  the  banks,  and  fattening 
extremely.  What  are  caught  from  March  to  June  keep  well  ; 
but  thofe  taken  in  July,  Augult,  and  September,  when  it  is 
warm  on  the  banks,  are  apt  tofpoil  foon.  Each  fifher  takes  but 
one  at  a  time,  vet  the  moft  expert  will  take  from  3  50  to  400 
in  a  day  ;  but  that  is  the  molt,  the  weight  of  the  fifh  and  the 
great  coldnefs  on  the  bank  fatiguing  very  much.  As  foon  as  the 
cod  are  caught,  the  heads  are  taken  off;  they  are  opened,  gut¬ 
ted,  and  falted  ;  and  the  taller  flows  them  in  the  bottom  of  the 
hold,  head  to  tail,  in  beds  a  fathom  or  two  fqu.are;  putting  layers 
of  fait  and  filh  alternately,  but  never  mixing  fifh  caught  on  dif¬ 
ferent  days.  When  they  have  lain  thus  three  or  four  days  to 


drain  off  the  water,  they  are  placed  in  another  part  of  the  fliip, 
and  falted  again  ;  where  they  remain  till  the  veffel  is  loaded. 
Sometimes  they  are  cut  in  thick  pieces,  and  put  in  barrels  for 
the  greater  convenience  of  carriage. 

The  principal  fifhery  for  dry  cod  is,  from  Cape  Rofe  to  the 
Bay  des  Exports,  along  the  coaft  of  Placentia,  in  which  compals 
there  are  feveral  commodious  ports  for  the  fifh  to  be  dried  in. 
Thefe,  though  of  the  fame  kind  with  the  frefh  cod,  are  much 
fmaller,  and  therefore  fitter  to  keep,  as  the  fait  penetrates 
more  eafily  into  them.  The  fifhery  of  both  is  much  alike ; 
only  this  latter  is  mofc  expenfive,  as  it  takes  up  more  time,  and 
employs  more  hands,  and  yet  fcarce  half  fo  much-halt  is  fpent  in 
this  as  in  the  other.  The  bait  is  herring,  of  which  great  quan¬ 
tities  are  taken  on  the  coaft  of  Placentia.  When  feveral  veffels 
meet  and  intend  to  fifli  in  the  fame  port,  he  whofe  fhallop  firft 
touches  ground,  becomes  intitled  to  the  quality  and  privileges  of 
admiral  :  he  has  the  choice  of  his  ftation,  and  the  refufal  of  all 
the  wood  on  the  coaft  at  his  arrival.  As  fall;  as  the  matters  ar¬ 
rive,  they  unrig  all  their  veffels,  leaving  nothing  but  the  fhrouds 
to  fultain  the  mails  ;  and  in  the  mean  time  the  mates  provide  a 
tent  on  flrore,  covered  with  branches  of  trees,  and  fails  over  them, 
with  a  fcaffold  of  great  trunks  of  pines,  12,  13,  16,  and  often 
20  feet  high,  commonly  from  40  to  60  feet,  and  about  one- 
third  as  much  in  breadth.  While  the  fcaffold  is  preparing,  the 
crew  are  a-fifhing  ;  and  as  faft  as  they  catch,  they  bring  their  ilfh 
afhore,  and  open  and  fait  them  upon  moveable  benches  ;  but  the 
main  halting  is  performed  on  the  fcaffold.  When  the  fifli  have 
taken  fall,  they  wafh  and  hang  them  to  drain  on  rails;  when 
drained,  they  are  laid  on  a  fort  of  tiages,  which  are  fmall  pieces 
of  wood  laid  acrofs,  and  covered  with  branches  of  trees,  having 
the  leaves  ftripped  off  for  the  paffage  of  the  air.  On  thefe 
ftages,  they  are  difpofed,  a  fifh  thick,  head  againft  tail,  with  the 
back  uppermoft,  and  are  turned  carefully  four  times  every  24 
hours.  When  they  begin  to  dry,  they  are  laid  in  heaps  10  or 
12  thick,  in  order  to  retain  their  warmth  ;  and  every  dav  the 
heaps  are  enlarged,  till  they  become  double  their  fir  It  bulk  ;  then 
two  heaps  are  joined  together,  which  they  turn  every  day  as 
before  :  laftly,  they  are  falted  again,  beginning  with  thofe  firft 
falted  ;  and  being  laid  in  huge  piles,  they  remain  in  that  fitua- 
tion  till  they  are  carried  on  board  the  ftiips,  wheie  they  are  laid 
on  the  branches  of  trees  difpofed  for  that  purpofe,  upon  the  bal- 
laft,  and  round  the  fhip,  with  mats  to  prevent  their  contracting 
any  moiftnre. 

The  cod  fupplies  four  kinds  of  commodities,  viz.  the  zounds, 
the  tongues,  the  roes,  and  the  oil,  which  is  extracted  from  its 
liver.  The  firft  is  falted  at  the  fifhery,  together  with  the  fifh, 
and  put  in  barrels  of  from  600  to  yco  pounds.  The  tongues  are 
cured  in  like  manner,  and  brought  in  barrels  of  from  400  to  300 
pounds.  The  roes  are  alfo  falted  in  barrels,  and  lerve  to  calt 
into  the  fea  to  draw  fifh  together,  and  particularly  pilchards. 
The  oil  comes  In  barrels  of  from  400  to  520  pounds,  and  is  ufed 
in  dreffing  leather.  In  Scotland,  they  catch  a  fmall  kind  of 
cod  on  the  coafts  of  Buchan,  and  all  along  the  Murray  frith  on 
both  hides  ;  as  alfo  in  the  frith  of  Forth,  Clyde,  &c.  which  is 
much  efteemed.  They  fait  and  dry  them  in  the  fun  upon  rocks, 
and  fometimes  in  the  chimney. 

6bra/-FisnERY.  See  Coral. 

'Herring-V isimSry.  Our  great  ftations  for  this  fifhery  are  off 
the  Shetland  and  Weftern  Ilies,  and  oft'  the  coaft  of  Norfolk, 
in  which  the  Dutch  alfo  fnare.  See  the  article  Clupea.  There 
are  two  leafons  for  herring-fifhing :  the  firft  from  June  to  the 
end  of  Augult  ;  and  the  fecond  in  autumn,  when  the  fogs  be¬ 
come  very  favourable  for  this  kind  of  tithing.  The  Dutch  be¬ 
gin  their  herring-tithing  on  the  24th  of  J  une,  and  employ  a  vait 
number  of  veflcls  called  bujfcs,  between  45  and  60  tons  bur¬ 
den  each,  and  carrying  three  or  four  lmall  guns.  They  never 
ftir  out  of  port  without  a  convoy,  uniefs  there  be  enough  toge- 
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ther  to  make  about  iS  or  20  cannon  among  them,  in  which 
cafe  they  are  allowed  to  go  in  company.  Before  they  go  out, 
they  make  a  verbal  agreement,  which  has  the  fame  force  as  it  it 
were  in  writing  The  regulations  of  the  admiralty  of  Holland 
have  been  partly  followed  by  the  French  and  other  nations,  and 
partly  improved  and  augmented  with  new  ones';  as,  that  no 
fiffier  lhall  call  his  net  within  too  fathoms  of  another  boat  : 
that  while  the  nets  are  caft,  a  light  fhall  be  kept  on  the  hind  part 
of  the  velfel  :  that  when  a  boat  is  by  any  accident  obliged  to 
leave  off  tithing,  the  light  fhall  be  caft  into  the  fea  :  that  when 
the  greater  part  of  a  fleet  leaves  oil  tithing,  and  calls  anchor, 
the  reft  fhall  do  the  fame,  &c. 

In  the  late  king’s  reign,  very  vigorous  efforts  were  made,  and 
bounties  allowed,  for  the  encouragement  of  the  Britifh  herring- 
fitheries  :  the  firft  was,  of  .90s.  per  ton  to  every  bufs  of  70  tons 
and  upwards.  This  bounty  was  afterwards  railed  to  50s.  per 
ton,  to  be  paid  to  furh  adventurers  as  were  entitled  to  it  by 
claiming  it  at  the  places  of  rendezvous.  The  bulfes  are  from 
20  to  90  tons  burden,  but  the  belt  fize  is  80.  A  veflel  of  80 
tons  ought  to  take  ten  lafts,  or  120  barrels  of  herrings,  to  clear 
expences,  the  price  of  the  fill)  to  be  admitted  to  be  a  guinea  a 
barrel.  A  fhip  of  this  lize  ought  to  have  18  men,  and  three 
boats  :  one  of  20  tons  lhould  have  fix  men  ;  and  every  five  tons 
above  require  an  additional  hand.  To  every  ton  are  280  yards 
of  net ;  to  a  veflel  of  80  tons  carries  20,000  fquare  yards  :  each 
net  is  12  yards  long,  and  10  deep  ;  and  every  boat  takes  out 
from  20  to  30  nets,  and  puts  them  together,  fo  as  to  form  a 
long  train  ;  they  are  funk  at  each  end  of  the  train  by  a  ttone, 
which  weighs  it  down  to  the  full  extent :  the  top  is  fupportedby 
buoys,  made  of  theep  lkin,  with  a  hollow  flick  at  the  month, 
fattened  tight ;  through  this  the  (kin  is  blown  up,  and  then 
(topped  with  a  peg,  to  prevent  the  efi-upe  of  the  air.  Sometimes 
thefe  buoys  are  placed  at  the  top  of  the  nets;  at-other  times 
the  nets  are  fuffered  to  fink  deeper,  by  the  lengthening  the 
cords  fattened  to  them,  every  cord  being  for  that  purpofe  10  or 
12  fathoms  long.  But  the  bett  fitheries  are  generally  in  more 
fhallow  water. 

Of  the  Scots  fithery  in  the  Weftern  Ifles,  the  following  account 
is  given  by  Mr.  Pennant.  “  The  tithing  is  always  performed 
in  the  night,  unlefs  by  accident.  The  bulfes  remain  at  anchor, 
and  fend  out  their  boats  a  little  before  fun-let  ;  which  continue 
out,  in  winter  and  lummer,  till  day-light ;  often  taking  up  and 
emptying  their  nets,  vAiich  they  do  10  or  12  times  in  a  night,  in 
cafe  of  good  fuccefs.  During  winter  it  is  a  moft  dangerous 
and  fatiguing  employ,  by  reafon  of  the  greatnets  and  frequency 
of  the  gales  in  thefe  teas,  and  in  fuch  gales  are  the  moft  fuccefs- 
ful  captures  :  but,  by  the  providence  of  Heaven,  the  fifhers  are 
feldom  loft  ;  and,  what  is  wonderful,  few  are  vitited  with  ill- 
nefs.  They  go  out  well  prepared,  with  a  warm  great  coat, 
boots,  and  tkin  aprons,  and  a  good  provifion  of  beef  and  fpirits. 
The  fame  good  fortune  attends  the  bufles,  which,  in  the  tem- 
peftuous  feafon,  and  in  the  darkeft  nights,  are  continually  fhift- 
ing,  in  thefe  narrow  feas,  from  harbour  to  harbour.  Sometimes 
80  barrels  of  herrings  are  taken  in  a  night  by  the  boats  of  a  fin- 
gle  veil'd.  It  once  happened,  in  Loch-Slappan,  in  Skie,  that  a 
bufs  of  80  tons  might  have  taken  200  barrels  in  one  night, 
with  10,000  fquare  yards  of  net  ;  but  the  matter  was  obliged  to 
defift,  for  want  of  a  fufficient  number  of  hands  to  preferve  the 
capture.  The  herrings  are  preferved  by  falting,  after  the  en¬ 
trails  are  taken  out.  This  laft  is  an  operation  performed  by  the 
country-people,  who  get  three-halfpence  per  barrel  for  their 
trouble ;  and  fometimes,  even  in  the  winter,  can  gain  fifteen 
pence  a-day.  This  employs  both  women  and  children ;  but 
the  taking  is  only  entrufted  to  the  crew  of  the  bulfes.  The 
iith  are  laid  on  their  backs  in  the  barrels,  and  layers  of  fait  be¬ 
tween  them.  The  entrails  are  not  loft,  for  they  are  boiled  into 
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an  oft  ;  8000  fith  will  yield  ten  gallon?,  valued  at  one  flailing 
the  gallon.  A  velfel  of  80  tons  takes  out  144  barrels  of  fait ; 
a  drawback  of2s.  8d.  is  allowed  for  each  barrel  ufed  by  the  fo¬ 
reign  or  Irifh  exportation  of  the  fifh  ;  but  there  is  a  duty  of  is. 
per  barrel  for  the  home-confumption,  and  the  fame  for  Ihofe 
lent  to  Ireland.  The  barrels  are  made  of  oak  fiaves,  chiefly 
from  Virginia  ;  the  hoops  from  feveral  parts  of  our  own  itland, 
and  are  either  of  oak,  birch,  hazel,  or  willow  :  the  laft  from 
Holland,-  liable  to  a  duty.  The  barrels  coft  about  3s.  each  ; 
they  hold  from  500  to  800  fifh,  according  to  the  fize  of  the  fifh; 
and  are  made  to  contain  32  gallons.  The  barrels  are  inlpefted 
by  proper  officers  :  a  cooper  examines  if  they  are  ftatutable  and 
good;  if-faulty,  he  defiroys  them,  and  obliges  the  maker  to  Hand 
to  the  lofs.” 

Herrings  are  cured  either  white,  i.  e.  pickled,  or  red.  Of 
th c.  firft,  ihofe  done  by  the  Dutch  are  the  moft  efteemed,  being 
diftinguifhed  into  four  forts,  according  to  their  fizes  ;  and  tho 
beft  are  thole  that  are  fat,  fieffiy,  firm,  and  white,  falted  the  fame 
day  they  are  taken,  with  good  fait,  and  well  barrelled.  The 
Britifh  cured  herrings  are  littie  inferior,  if  not  equal,  to  the 
Dutch ;  for,  in  fpite  of  all  their  endeavours  to  conceal  the  fe~ 
cret,  their  method  of  curing,  lafting,  or  cafking  the  herrings, 
has  been  difeovered,  and  is  as  follows.  After  they  have  hauled 
in  their  nets,  which  they  drag  in  the  ftern  of  their  vetfel  back¬ 
wards  and  forwards  in  traverfing  the  coaft,  they  throw  them 
upon  the  thip’s  deck,  which  is  cleared  of  every  thing  for  that 
purpofe  :  the  crew  is  feparated  into  fundry  divifions,  and  each 
divifion  has  a  peculiar  talk;  one  part  opens  and  guts  the  her¬ 
rings,  leaving  the  melts  and  roes;  another  cures  and  falts  them, 
by  lining  or  rubbing  their  infide  with  fait ;  the  next  packs  them, 
and  between  each  row  and  divifion  they  fprinkle  handfuls  of 
fait ;  lately,  the  cooper  puts  the  finiffiing  hand  to  all,  by  heading 
the  cades  very  tight,  and  flowing  them  in  the  hold.  Red  her¬ 
rings  mutt  lie  24  hours  in  the  brine,  in  as  much  as  they  are  to 
take  all  their  fait  there ;  and  when  they  are  taken  out,  they  are 
fpitted,  that  is,  ftrung  by  the  head  on  little  wooden  fpits,  and 
then  hung  in  a  chimney  made  for  that  purpofe.  After  which, 
a  fire  of  brufli  wood,  which  yields  a  deal  of  fmoke  but  no  flame, 
being  made  under  them,  they  remain  there  till  fufficiently 
fmoked  and  dried,  and  are  afterwards  barrelled  up  for  keep¬ 
ing. 

Loljler- F 1  siiery.  Lobfters  are  taken  along  the  Britifh  chan¬ 
nel,  and  on  the  coaft  of  Norway,  whence  they  are  brought  to 
London  for  fale;  andalfo  in  the  frith  of  Edinburgh,  and  on  the 
coaft  of  Northumberland.  See  the  article  Cancer.  By  10 
and  11  W.  III.  cap.  24.  no  lobfter  is  to  be  taken  under  eight 
inches  in  length,  from  the  peak  of  the  nofe  to  the  end  of  the 
middle  fin  of  the  tail ;  and  by  9  G.  II.  cap.  33.  no  lobfters  are 
to  be  taken  on  the  coaft  of  Scotland  from  the  firft  of  June  to 
the  firft  of  September. 

A/kH  J-Fishery.  The  mackrel  is  a  fummer  fifh  of  paf- 
fage,  found  in  large  fhoals,  in  different  parts  of  the  ocean, 
not  far  north  ;  but  efpeeially  on  the  French  and  Englith 
coafts.  The  fiffiing  is  ufualiy  in  the  months  of  .April,  May 
and  June,  and  even  July,  according  to  the  place.  See  Scom- 
ber.  They  enter  the  Englith  channel  in  April,  and  pro¬ 
ceed  up  to  the  ftraits  of  Dover  as  the  fummer  advances  ;  fo 
that  by  June  they  are  on  the  coafts  of  Cornwall,  Suflex,  Nor¬ 
mandy,  Picardy,  &c.  where  the  fithery  is  moft  confiderable. 
They  are  an  excellent  food  freth ;  and  not  to  be  defpifed,  when 
well  prepared,  pickled,  and  put  up  in  barrels;  a  method  of  pre- 
ferving  them  chiefly  ufed  in  Cornwall.  The  fith  is  taken  in  iwo 
ways;  either  With  a  line  or  nets:  the  latter  is  the  more  confi- 
derable,  and  is  ufualiy  performed  in 'the  night-time.  The  rules 
obferved  in  the  fishing  for  mackrel  are  much  the  lame  as  thole 
already  mentioned  in  the  tilherv  of  herrings. 
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There  are  two  ways  of  pickling  them  :  the  firft  is,  by  open¬ 
ing  and  gutting  them,  and  filling  the  belly  with  fait,  crailimed 
in  as  hard  as  pollible  with  a  fiirk  3  which  done,  they  range  them 
in  ftrata  or  rows,  at  the  bottom  of  the  veflel,  firewing  fait  be¬ 
tween  the  layers.  In  the  fecond  way,  they  put  them  imme¬ 
diately  into  tubs  full  of  brine,  made  of  frefli  water  and  fait ;  and 
leave  them  to  fteep,  till  they  have  imbibed  fait  enough  to  make 
them  keep ;  after  which  they  are  takes  out,  and  barrelled  up, 
taking  care  to  prefs  them  clofe  down.  Mackrel  are  not  cured 
or  exported  as  merchandize,  except  a  few  by  the  Yarmouth  and 
Leoltoft  merchants,  but  are  generally  confirmed  at  home ;  efpe- 
cially  in  the  city  of  London,  and  the  fea-ports  between  the 
Thames  and  Yarmouth,  eaft,  and  the  Land’s -end  of  Cornwall 
well. 

Oyjler- Fishery.  This  fifhery  is  principally  carried  on  at 
Colchefter  in  ElTex  ;  Feverfb.am  and  Milton  in  Kent ;  the  Ifie 
of  Wight  3  the  Swales  of  the  Medway  ;  and  Tenby  on  the  coaft 
of  Wales.  From  Feverfham,  and  adjacent  parts,  the  Dutch 
have  fometimes  loaded  a  hundred  large  hoys  with  oyfters  in  a 
year.  They  are  alfo  taken  in  great  quantities  near  Portfmouth, 
and  in  all  the  creeks  and  rivers  between  Southampton  and  Chi- 
chefter  :  many  of  which  are  carried  about  by  fea  to  London 
and  to  Colchefter,  to  be  fed  in  the  pits  about  Wavenhoe  and 
other  places.  See  Ostkea. 

Pearl- Fishery.  See  the  article  Pearl. 

Pilchard  Fishery.  The  chief  pilchard-fiiheries  are  along 
the  coafts  of  Dalmatia,  on  the  coaft  of  Bretagne,  and  along  the 
coafts  of  Cornwall  and  Devonfbire.  That  of  Dalmatia  is  very 
plentiful  :  that  on  the  coafts  of  Bretagne  employs  annually 
about  300  fhips.  Of  the  pilchard-fifliery  on  the  coaft  of  Corn¬ 
wall,  the  following  account  is  given  by  Dr.  Borlafe  :  “  It  em¬ 
ploys  a  great  number  of  men  on  the  fea,  training  them  thereby 
to  naval  affairs 3  employs  men,  women,  and  children,  at  land, 
in  falting,  prefling,  walhing,  and  cleaning  5  in  making  boats, 
nets,  ropes,  cafks,  and  all  the  trades  depending  on  their  conftruc- 
tion.  and  fale.  The  poor  are  fed  with  the  offals  of  the  captures, 
the  land  with  the  refufe  of  the  fifti  and  fait  3  the  merchant  finds 
the  gains  of  commiffion  and  honeft  commerce,  the  fifherman 
the  gains  of  the  fifh.  Ships  are  often  freighted  hither  with  fait, 
and  into  foreign  countries  with  the  fifti,  carrying  off  at  the  fame 
time  part  of  our  tin.  Of  the  ufual  produce  of  the  great  number 
of  hogfheads  exported  each  yeaffor  ten  years  from  1747  to  17  56 
Inclufive,  from  the  four  ports  of  Fowy,  Falmouth,  Penzance, 
and  St.  Ives,  it  appears  that  Fowy  has  exported  yearly  3732 
hogfheads  3  Falmouth,  14,63 1  hogfheads  and  two-thirds  :  Pen¬ 
zance  and  Mounts-Bay  12,349  hogfheads  and  one-third  3  St. 
Ives,  12S2  hogfheads  ;.  in  all  amounting  to  29,795  hogfheads. 
Every  hogfhead  for  ten  years  laft  paft,  together  with  the  bounty 
allowed  for  each  hogfhead  exported,  and  the  oil  made  out  of  each 
hogfhead,  has  amounted,  one  year  with  another  at  an  average, 
to  the  price  of  il.  13s.  3d.  3  fo  that  the  cafh  paid  for  pilchards 
exported  has,  at  a  medium,  annually  amounted  to  the  fum  of 
49,532k  10s.”  The  numbers  that  are  taken  at  one  ihooting 
out  of  the  nets  are  amazingly  great.  Mr.  Pennant  fays,  that 
Dr.  Borlafe  affured  him,  that  on  the  5th  of  October  1767,  there 
were  at  one  time  inclofed  in  St.  Ives’s  Bay  7000  hogfheads, 
each  hogfhead  containing  35,00.0  fifti,  in  all  245  millions. 

The  pilchards  naturally  follow  the  light,  which  contributes 
much  to  the  facility  of  the  fifhery  :  the  feafon  is  from  June  to 
September.  On  the  coafts  of  France  they  make  ufe  of  the  roes 
of  the  cod-fifh  as  a  bait ;  which,  thrown,  into  the  fea,  makes 
them  rife  from  the  bottom,  and  run  into  the  nets-.  On  our  coafts 
there  are  perfons  pofted  afhore,  who,  fpying  by  the  colour  of  the 
water  where  the  fhoals  are,  make  figns  to  the  boats  to  go 
among  them  to  call  their  nets.  When  taken,  they  are 
brought  on  there  to  a  warehoufe,  where  they  are  laid,  up  in 


broad  piles,  fupported  with  backs  and  fides  3  and  as  they  are 
piled,  they  fait  them  with  bay-laltj  in  which  lying  to  foak  for 
30  or  40  days,  they  run.  out  a  deal  of  blood,  with  dirty  pickle  and 
bittern  :  then  they  wall  them  clean  in  fea-water ;  and,  when 
dry,  barrel  and  prefs  them  hard  down  to  fqueeze  out  the  oil, 
which  ifl'ues  out  at  a  hole  in  the  bottom  of  the  cafk. 

Sa/mon-F  isrery  .  For  a  defeription  of  this  fifh,  fee  the  arti¬ 
cle  Salmo.  The  chief  falmon  fifheries  in  Europe  are  in  Eng¬ 
land,  Scotland,  and  Ireland,  in  the  rivers,  and  lea-coalls  ad¬ 
joining  to  the  river-mouths.  The  moft  diftinguifhed  for  fal¬ 
mon  in  Scotland  are,  the  river  Tweed,  the  Clyde,  the  Tay,  the 
Dee,  the  Don,  the  Spey,  the  Nefs,  the  Bewly,  &c.  in  moft  of 
which  it  is  very  common,  about  the  height  of  fummer,  efpe- 
eially  if  the  weather  happens  to  be  very  hot,  to  catch  four  or 
five  fcore  falmon  at  a  draught.  The  chief  rivers  in  England 
for  falmon  are,  the  Tyne,  the  Trent,  the  Severn,  and  the 
Thames.  The  fithing  is  performed  with  nets,  and  fometime3 
with  a  kind  of  locks  or  weirs  made  on  purpofe,  which  in  cer¬ 
tain  places  have  iron  or  wooden  grates  fo  difpofed,  in  an  angle, 
that  being  Impelled  by  any  force  in  a  contrary  direction  to  the 
courfe  of  the  river,  they  may  give  way  and  open  a  little  at  the 
point  of  contadt,  and  immediately  fhut  again,  clofing  the  angle. 
The  falmon,  therefore,  coming  up  into  the  rivers,  are  admitted 
into  thefe  grates,  which  open,  and  fuffer  them  to  pafs  through, 
but  fhut  again,  and  prevent  their  return.  The  falmon  is  alfo 
caught  with  a  fpear,  which  they  dart  into  him  when  they  fee 
him  lwimming  near  the  furface  of  the  water.  It  is  culio  -  ary 
likewife  to  catch  them  with  a  candle  and  lanthorn,  or  u  ftp  of 
ftraw  fet  on  fire  3  for  the  fifh  naturally  following  the  ight,  are 
ftruck  with  the  fpear,  or  taken  in  a  net  fpread  for  that  purpofe, 
and  lifted  with  a  fudden  jerk  from  the  bottom. 

“  The  capture  of  falmon  in  the  Tweed,  about  the  month  of 
July  (fays  Mr.  Pennant)  is  prodigious.  In  a  good  fifhery,  often 
a  boat-load,  and  fometimes  near  two,  are  taken  in  a  tide:  fome 
few  years  ago  there  were  above  700  fifh  taken  at  one  haul,  but 
from  50  to  100  is  very  frequent.  The  coopers  in  Berwick 
then  begin  to  fait  the  falmon  thoroughly  in  pipes  and  other 
large  veffels,  and  afterwards  barrel  them  to  fend  abroad,  hav¬ 
ing  then  far  more  than  the  London  markets  can  take  off  their 
hands. 

“  Moft  of  the  falmon  taken  before  April,  or  to  the  fetting  in 
of  the  warm  weather,  is  fent  frefh  to  London  in  bafkets  ;  unlefs 
now  and  then  the  veflel  is  difappointed  By  contrary  winds  of 
failing  immediately  3  in  which  cafe  the  fifh  is  brought  afhore 
again  to  the  coopers’  offices,  and  boiled,  pickled,  and  kitted,  and 
fent  to  the  London  markets  by  the  fame  fhip,  and  frefli  falmon- 
put  in  the  baficets  in  lieu  of  the  ftale  ones.  At  the  beginning 
of  the  feafon,  when  a  fhip  is  on  the  point  of  failing,  a  frefh- 
clean  falmon  will  fell  from  a  fhilling  to  eighteen  pence  a  pound ; 
and  moft  of  the  time  that  this  part  of  the  trade  is  carried  on, 
the  prices  are  from  five  to  nine  fhillings  per  ftone ;  the  value 
rifing  and  falling  according  to  the  plenty  of  fifh...  or  the  profpeft 
of  a  fair  or  foul  wind.  Some  fifh  are  fent  in  this  manner  to 
London  the  latter  end  of  September,  when  the  weather  grows 
cool ;  but  then  the  fifh  are  full  of  large  roes,  grow  very  thin- 
bellied,  and  are  notefteemed  fa  palatable* 

“  The  fealon  for  fifhing  in  the  Tweed  begins  November 
30th,  but  the  fiftiermen  work  very  little  till  after  Chriftmas  : 
it  ends  on  Michael  mas-day  3  yet  the  corporation,  of  Berwick 
(who  are  confervators  of  the  river)  indulge  the  fifhermen  with 
fortnight  paft  that  time,  on  account  of  the  change  of  the  ftyle. 

“  There  are  on  the  river  41  confiderable  fifheries,  extending 
upwards,  about  14  miles  from  the  mouth  (the  others  above  be¬ 
ing  of  no  great  value),  which  are  rented  for  near  5400I.  per- 
annum  :  the  expence  attending  the  fervants’  wages,  nets,  boats,. 
&c.  amounts  to  5Q00I,  more;  which  together  makes  up  the  lurn. 
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10,4001.  Now,  in  confequence,  the  produce  muft  defray  all, 
and  no  lefs  than  20  times  that  fum  of  filh  will  effeft  it  5  fo 
that  208,000  falmon  mult  be  caught  there  one  year  with  an¬ 
other. 

“  Scotland  poffeffes  great  numbers  of  fine  filheries  on  both 
Tides  of  that  kindgom.  The  Scotch  in  early  times  had  molt 
fevere  laws  againft  the  killing:  of  this  filh  :  for  the  third  offence 
was  made  capital,  by  a  law  of  James  IV.  Before  that,  the  of¬ 
fender  had  power  to  redeem  his  life.  They  were  thought  in  the 
time  of  Henry  VI.  a  prefent  worthy  of  a  crowned  head  :  for 
in  that  reign  the  queen  of  Scotland  fent  to  the  duehefs  of  Cla¬ 
rence  10  calks  of  falted  falmon  ;  which  Henry  direfted  to  pals 
duty-free.  The  falmon  are  cured  in  the  fame  manner  as  at 
Berwick,  and  a  great  quantity  is  fent  to  London  in  the  fpringj 
but  after  that  time,  the  adventurers  begin  to  barrel  and  export 
them  to  foreign  countries :  but  we  believe  that  commerce  is  far 
lefs  lucrative  than  it  was  in  former  times,  partly  owing  to  the 
great  increafe  of  the  Newfoundland  fifhery,  and  partly  to  the 
general  relaxation  ol  the  difeipline  of  abllinence  in  the  Romifh 
church. 

“  Ireland  (particularly  the  north)  abounds  with  this  fifh : 
the  mold  confiderable  filhery  is  at  Cranna,  on  the  river  Ban, 
about  a  mile  and  an  half  from  Coleraine.  When  I  made  the 
tour  of  that  hofpitable  kingdom  in  1754,  it  was  rented  by  a 
neighbouring  gentleman  for  620k  a-year;  who  allured  me,  that 
the  tenant,  his  predecelfor,  gave  1600I.  per  annum,  and  was  a 
much  greater  gainer  by  the  bargain,  for  the  reafons  before  men¬ 
tioned,  and  on  account  of  the  number  of  poachers  who  deftroy 
the  filh  in  the  fence-months. 

“  The  mouth  of  this  river  faces  the  north  ;  and  is  finely  fitu- 
ated  to  receive  the  filh  that  roam  along  the  coaft  in  fearch  of  an 
inlet  into  fome  frelh  water,  as  they  do  all  along  that  end  of  the 
kingdom  which  oppofes  itlelf  to  the  northern  ocean.  We  have 
feen  near  Ballicaltle,  nets  placed  in  the  Tea  at  the  foot  of  the 
promontories  that  jut  into  it,  which  the  falmon  Itrike  into  as 
they  are  wandering  clofe  to  Ihore  3  and  numbers  are  taken  by 
that  method. 

"In  the  Ban  they  filh  with  nets  t8  fcore  yards  long,  and  are 
continually  drawing  night  and  day  the  whole  feafon,  which  we 
think  lafts  about  four  months,  two  fets  of  16  men  each  alter¬ 
nately  relieving  one  another.  The  bell  drawing  is  when  the  tide 
is  coming  in  :  we  were  told,  that  at  a  fingle  draught  there  were 
once  840  filh  taken. 

"  A  few  miles  higher  up  the  river  is  a  weir,  where  a  confi¬ 
derable  number  of  filh  that  efcape  the  nets  are  taken.  We  were 
lately  informed,  that,  in  the  year  1760,  about  320  tons  were 
taken  in  the  Cranna  filhery.” 

With  regard  to  the  manner  of  curing  Salmon,  when  the  filh 
are  taken,  they  are  opened  along  the  back,  the  guts  and  gills, 
and  the  greateft  part  of  the  bones  removed,  fo  as  to  make  the 
infide  as  fmooth  as  poflible.  They  then  l'alt  the  filh  in  large 
tubs  for  ;he  purpofe,  where  they  lie  a  confiderable  time  foaking 
in  brine ;  and  about  October,  they  pack  them  clofe  up  in  bar¬ 
rels,  and  fend  them  to  London,  or  up  the  Mediterranean.  They 
have  alfo  in  Scotland  a  great  deal  of  falmon  falted  in  the  com¬ 
mon  way,  which  after  foaking  in  brine  a  competent  time,  is 
well  preffed,  and  then  dried  in  fmoke  :  this  is  called  kipper,  and 
is  chiefly  made  for  home  confumption  3  and  if  properly  cured 
and  prepared,  is  reckoned  very  delicious. 

Sturgeon  Fishkry.  See  Accipknser.  The  greateft  ftur- 
geon-filhery  is  in  the  m  uth  of  the  Volga,  on  the  Cafpian  fea  5 
where  the  Mufcovites  employ  a  great  number  of  hands,  and 
catch  them  in  a  kind  of  ini  lofure  formed  by  huge  ftakes  repre- 
fenting  the  letter  Z  repeated  feveral  times.  Thefe  filheries  are 
open  on  the  fide  next  the  fea,  and  clofe  on  the  other 3  by  which 
means  the  filh  afeending  in  its  feafon  up  the  river,  is  embar- 


raffed  in  thefe  narrow  angular  retreats,  and  fo  is  eafily  killed 
with  a  harping-iron.  Sturgeons,  when  frelh,  eat  delicioully  5 
and  in  order  to  make  them  keep,  they  are  faited  or  pickled  in 
large  pieces,  and  put  up  in  cags  from  30  to  50  pounds.  But 
the  great  object  of  this  filhery  is  the  roe,  of  which  the  Mufco¬ 
vites  are  extremely  fond,  and  of  which  is  made  the  cavear,  or 
kavia,  fo  much  efteemed  by  the  Italians.  See  Cavear. 

Ttt?7«y-Fis'HEitY.  The  tunny  (a  lpecies  of  Scomber,  which 
fee)  was  a  filh  well-known  to  the  ancients,  and  made  a  great 
article  of  commerce  :  and  there  are  Hill  very  confiderable  tun- 
ny-fifheries  on  the  coafts  of  Sicily,  as  well  as  feveral  other  parts 
of  the  Mediterranean.  The  nets  are  fpread  over  a  large  fpaee 
of  fea  by  means  of  cables  faftened  to  anchors,  and  are  divided 
into  feveral  compartments.  The  entrance  is  always  directed, 
according  to  the  feafon,  towards  that  part  of  the  fea  from  which 
the  filh  are  known  to  come.  A  man  placed  upon  the  fummit 
of  a  rock  high  above  the  water,  gives  the  fignal  of  the  fifh  be¬ 
ing  arrived  3  for  he  can  difeern  from  that  elevation  what  pafles 
under  the  waters  infinitely  better  than  any  perfon  nearer  the 
furface.  As  loon  as  notice  is  given  that  the  fhoal  of  filh  has 
penetrated  as  far  as  the  inner  compartment,  or  the  chamber  of 
death,  the  paffage  is  drawn  clofe,  and  thejlaughter  begins.  The 
undertakers  of  thefe  filheries  pay  an  acknowledgment  to  the 
king,  or  the  lord  upon  whofe  land  they  fix  the  main  flay  or  foot 
of  the  tonnara  3  they  make  the  belt  bargain  they  can  :  and,  till 
luccefs  has  crowned  their  endeavours,  obtain  this  leave  for  a 
fmall  confideration  3  but  the  rent  is  afterwards  raifed  in  pro¬ 
portion  to  their  capture. 

The  tunny  enters  the  Mediterranean  about  the  vernal  equi¬ 
nox,  travelling  in  a  triangular  phalanx,  fo  as  to  cut  the  waters 
with  its  point,  and  to  prefent  an  extenlive  bale  for  the  tides  and 
currents  to  ail  againft,  and  impel  forwards.  Thefe  fifh  repair 
to  the  warm  leas  of  Greece  to  fpawn,  fleering  their  courfe  thi¬ 
ther  along  the  European  fhores,  but  as  they  return,  approach 
the  African  coaft  j  the  young  fry  is  placed  in  the  van  of  the 
fquadron  as  they  travel.  They  come  back  from  the  eaft  in  May,, 
and  abound  on  the  coaft  of  Sicily  and  Calabria  about  that  time. 
In  autumn  they  fleer  northward,  and  frequent  the  neighbour¬ 
hood  of  Amalfi  and  Naples  ;  but  during  the  whole  feafon  ftrag- 
glers  are  occalionally  caught.  When  taken  in  May,  the  ufual 
time  of  their  appearance  in  the  Calabrian  bays,  they  are  full 
of  fpawn,  and  their  fielh  is  then  efteemed  unwholefome,  apt  to 
occafion  headachs  and  vapours  3  the  milts  and  roes  are  particu¬ 
larly  fo  at  that  feafon.  To  prevent  thefe  bad  effefts,  the  natives 
fry  them  in  oil,  and  afterwards  fall  them..  The  quantity  of  this 
fifh  confumed  annually  in  the  two  Sicilies  almoft  exceeds  the 
bounds  of  calculation.  From  the  beginning  of  May  to  the  end 
of  October  it  is  eaten  frefh,  and;  all  the  reft  of  the  year  it  is  in 
ufe  lalted.  The  moll  delicate  part  is  the  muzzle.  The  belly 
falted  was  called  tarantallum,  and  accounted  a  great  delicacy  by 
the  Romans ;  its  prefent  name  is  Surra..  The  reft  of  the  body 
is  cut  into  llices,  and  put  into  tubs. 

Turbot-JhsH'F.RV.  Turbots  grow  to  a  large  fize,  fome  weigh¬ 
ing  from  2-3  to  30  pounds.  They  are  taken  chieliy  oil'  the 
north  coaft  of  England,  ami  others  off  the  Dutch  coaft.  The 
large  turbot  (as  well  as  feveral  other  kinds  of  Hat  filh)  are  taken 
by  the  hook  and  line,  for  they  lie  in  deep  water;  the  method 
of  taking  them  in  weirs  or  faked  nets  being  very  precarious. 
When  the  filhermen  go  out  to  fifh,  each  perfon  is  provided  with 
three  lines,  which  are  coiled  on  a  Hat  oblong  piece  of  wicker¬ 
work  3  the  hooks  being  baited,  and  placed  regularly  in  the  cen¬ 
tre  of  the  coil.  Each  line  is  furnifhed  with  14  fcore  of  hooks,, 
at  the  diftance  of  fix  feet  two  inches  from  each  other.  The 
hooks  are  faftened  to  the  fines  upon  l'neads  of  twifted  horfe-hair 
27  inches  in  length.  When  fiftiing,  there  are  always  three  men 
in  each  coble,  and  confcquently  nine  of  thefe  lines  are  faftened 
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together,  and  ufed  as  one  line,  extend!#®  in  length  near  three 
miles,  and  iurnithed  .with  2520  hooks.  An  anchor  and  a  buoy 
are  fixed  at  the  firth  end  of  the  line,  and  one  more  of  each  at 
the  end  of  each  man’s  lines ;  in  all  four  anchors,  which  are 
common  perforated  ftones,  and  four  buoys  made  of  leather  or 
cork.  The  line  is  always  laid  acrots  the  current.  The  tides  of 
flood  and  ebb  continue  an  equal  time  upon  our  coaft,  and,  when 
undifturbed  by  winds,  run  each  way  about  fix  hours ;  they  are 
fo  rapid  that  "the  fifhermen  can  only  fhoot  and  haul  their  lines 
at  the  turn  of  tide,  and  therefore  the  lines  always  remain  upon 
the  ground  about  fix  hours ,  during  which  time  the  my  dine  glu- 
tifiofa  of  Linnaeus  will  frequently  penetrate  the  fifh  that  are  on 
the  hooks,  and  entirely  devour  them,  leaving  only  the  fkin  and 
bones.  The  fame  rapidity  of  tides  prevents  their  ufiing  hand¬ 
lines;  and  therefore  two  of  the  people  commonly  wrap  them- 
fielves  in  the  fail,  and  deep  while  the  other  keeps  a  ft  rift  look¬ 
out,  for  fear  of  being  run  down  by  Ihips,  and  to  obferve  the 
weather.  For  ftorms  often  rife  fo  fuddenly,  that  it  is  with  ex¬ 
treme.  difficulty  they  can  fometimes  el'cape  to  the  lliore,  leaving 
their  lines  behind. 

Befides  the  coble,  the  fifhermen  have  alfo  a  five-men  boat, 
which  is  4.0  feet  long  and  15  broad,  and  25  tons  burden  ;  it  is 
fo  called,  though  navigated  by  fix  men  and  a  boy,  becaufe  one 
of  the  men  is  commonly  hired  to  cook,  &re.  and  does  not  fhare 
in  the  profits  with  the  other  five.  This  boat  is  decked  at  each 
end,  but  open  in  the  middle,  and  has  two  large  lug-fails.  All 
our  able  fifhermen  go  in  thefe  boats  to  the  hernng-filhery  at 
Yarmouth  in  the  latter  end  of  September,  and  return  about  the 
middle  of  November.  The  boats  are  then  laid  up  till  the  be¬ 
ginning  of  Lent,  at  which  time  they  go  oft'  in  them  to  the  edge 
of  the  Dogger,  and  other  places,  to  fifh  for  turbot,  cod,  ling, 
ikates,  See.  They  always  take  two  cobles  on  board  ;  and  when 
they  come  upon  their  ground,  anchor  the  boat,  throw  out  the 
cobies,  and  fifh  in  the  fame  manner  as  thofe  do  who  go  from 
the  fliore  in  a  coble;  with  this  dilference  only,  that  here  each 
man  is  provided  with  double  the  quantity  of  lines,  and  inftead 
of  waiting  the  return  of  the  tide  in  the  coble,  they  return  to  their 
boat  and  bait  their  other  lines;  thus  hawling  one  let  and  {hoot¬ 
ing  another  every  turn  of  tide.  They  commonly  run  into  har¬ 
bour  twice  a-week  to  deliver  their  fifh. 

The  beft  bait  is  frefli  herring  cut  in  pieces  of  a  proper  fize; 
the  five-men  boats  are  always  furnifhed  with  nets  for  taking 
them.  Next  to  herrings  are  the  leifer  lampreys.  The  next 
baits  in  efteem  are  fmall  haddocks  cut  in  pieces,  fand-worms, 
and  limpets,  here  called  JUdders  ;  and  when  none  of  thefe  can 
be  had,  they  ufe  bullock’s  liver.  The  hooks  are  two  inches  and 
a  half  long  in  the  {hank,  and  near  an  inch  wide  between  the 
{hank  and  the  point.  The  line  is  made  of  fmall  cording,  and 
is  always  tanned  before  it  is  ufed.  Turbots  are  extremely  de¬ 
licate  in  their  choice  of  baits ;  for  if  a  piece  of  herring  or  had¬ 
dock  has  been  1 2  hours  out  of  the  fea,  and  then  ufed  as  bait, 
they  will  not  touch  it. 

'Whole- Fishery.  For  the  natural  hiftory  of  the  whale,  the 
importance  of  the  whale-riftiery  to  Britain,  and  other  particulars, 
fee  the  article  Bal^ena. 

We  fhall  here  only  remark,  that  the  legiflature,  juftly  eon- 
fldering  that  trade  as  of  great  national  importance,  bellowed 
upon  it  at  different  periods  very  confiderable  encouragements. 
In  particular,  every  Britifh  veflel  of  200  tons  or  upwards,  bound 
to  the  Greenland  leas  on  the  whale-fifliery,  if  found  to  be  duly 
qualified  according  to  the  aft,  obtained  a  licence  from  the  com- 
miffioners  of  the  cuftoms  to  proceed  on  fuch  voyage :  and  on 
the  {hip’s  return,  the  mafter  and  mate  making  oath  that  they 
proceeded  on  fuch  voyage  and  no  other,  and  ufed  all  their  en¬ 
deavours  to  take  whales,  &c.  and  that  all  the  whale-fins,  blub¬ 
ber,  oil,  &c.  imported  in  their  Ihip,  were  taken  by  their  crew  in 
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thofe  leas,  there  was  allowed  40s.  for  every  ton  according  to  the 
admeasurement  of  the  {hip. 

It  was  afterwards  found,  however,  that  fo  great  a  bounty 
was  neither  neceffary  to  the  fuccefs  of  the  trade,  ror  expedient 
with  regard  to  the  public.  In  1786,  therefore,  the  ails  con¬ 
fer  ring  the  faid  emoluments  being  upon  the  point  of  expiring, 
the  fubjeft  was  brought  under  the  confideration  of  parliament ; 
and  it  was  propofed  to  continue  the  former  meafures,  but  with 
a  reduftion  of  the  bounty  from  40s.  to  30s.  In  propofing  this 
alteration,  it  was  ftated,  that  the  fmns  which  this  country 
had  paid  in  bounties  for  the  Greenland  fifhery  amounted  to 
1,265,4611.;  that  in  the  laft  year  we  had  paid  94,858k ;  and 
that,  from  the  confequent  deduftion  of  the  price  of  the  fifti, 
the  public  at'  prelcnt  paid  60  per  cent,  upon  every  cargo.  In 
the  Greenland  fishery  there  were  employed  6000  feamen,  and 
thefe  feamen  coll  government  13!.  103.  per  man  per  annum, 
though  we  were  never  able  to  obtain  more  than  500  of  that 
number  to  ferve  on  board  our  ihips  of  war.  Befides,  the  vaft 
encouragement  given  to  the  trade  had  occafioned  fuch  a  glut  in 
the  market,  that  it  was  found  neceffary  to  export  conliderable 
quantities ;  and  thus  we  paid  a  large  fhare  of  the  purchafe- 
money  for  foreign  nations,  as  well  as  for  our  own  people,  be¬ 
fides  fupplying  them  with  the  materials  of  feveral  important 
manufaftures.”  This  propofition  was  oppofed  by  feveral  mem¬ 
bers,  but  was  finally  carried;  and  the  propriety  of  the  meafure 
became  very  foon  apparent.  At  that  time  (1786)  the  number 
of  Ihips  employed  from  England  in  the  whale-fifhery  to  Davis’s 
Straits  and  the  Greenland  feas  amounted  to  139,  befides  15  from 
Scotland.  The  propofed  alteration  took  place  the  next  year 
(17S7);  and  notwithftanding  the  diminution  of  the  bounty, 
the  trade  increafed  ;  the  number  of  ihips  employed  the  fame 
year  from  England  amounting  to  217,  and  the  next  year  (1788) 
to  222. 

The  whale  filhery  has  of  late  years  been  eonfiderably  indebted 
to  the  introduftion  of  a  new  kind  of  harpoon,  called  the  Gun 
Harpoon,  which  the  Society  for  the  Encouragement  of  Arts 
have  exerted  themfelves  to  bring  into  general  ufe.  For  an  ac¬ 
count  of  this,  fee  the  article  Harpoon. 

FISHING,  in  general,  the  art  of  catching  fifh,  whether  by 
means  of  nets,  of  fpears,  or  of  the  line  and  hook.  That  which 
is  performed  by  the  net,  fpear,  or  harpoon,  for  fifti  that  go  in 
ftioals,  has  been  explained  in  the  preceding  articles.  That  per¬ 
formed  by  the  rod,  line,  and  hook,  for  {olitary  fiih,  is  ufually 
termed  Angling:  See  that  article;  and  for  the  particular 
manner  of  angling  for  the  different  kinds  of  fifh,  fee  their  re- 
fpeftive  names,  as  Dace,  Eel,  Perch,  &c.  The  following, 
however,  require  to  be  mentioned  here. 

1.  The  Barbel,  fo  called  on  account  of  the  bark  or  beard  that 
is  under  his  chops  (fee  Barbel),  though  a  coarfe  fifti,  gives  con- 
ftderable  exercife  to  the  angler’s  ingenuity.  They  fwim  toge¬ 
ther  in  great  ftioals,  and  are  at  their  worft  in  April,  at  which 
time  they  fpawn,  but  come  foon  in  feafon  :  the  places  whither 
they  chiefly  refort,  are  fuch  as  are  weedy  and  gravelly  rifing 
grounds,  in  which  this  fifti  is  faid  to  dig  and  root  with  his  note 
like  a  fwine.  I11  the  fummer  he  frequents  the  ftrongeft  and 
fwifteft  currents  of  water ;  as  deep  bridges,  weirs,  vc.  and  is 
apt  to  fettle  himfelf  amongft  the  piles,  hollow  places,  and  mofs, 
weeds  ;  and  will  remain  there  immoveable  :  but  in  the  winter  or 
he  retires  into  deep  waters,  and  helps  the  female  to  make  a  hole 
in  the  fands  to  hide  her  fpawn  in,  to  hinder  its  being  devoured  by 
other  fifti.  He  is  a  very  curious  and  cunning  fifh  ;  for  if  his 
baits  be  not  fweet,  clean,  well  fcoured,  and  kept  in  fweet  mofs, 
he  will  not  bite ;  but,  well-ordered  and  curioully  kept,  he  will 
bite  with  great  eagernefs.  The  beft  bait  for  him  is  the  fpawn 
of  a  falmon,  trout,  or  any  other  fifh  ■,  and  if  you  would  have 
good  fport  with  him,  bait  the  places  where  you  intend  to  fifti 
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with  it  a  night  or  two  before,  or  with  large  worms  cut  in  pieces  ; 
and  the  earlier  in  the  morning  or  the  later  ft  the  evening  that 
you  tilh,  the  better  it  will  be.  Your  rod  and  line  mutt  be  both 
ftrong  and  long,  with  a  running  plummet  on  the  line  j  and  let 
a  little  bit  of  lead  be  placed  a  foot  or  more  above  the  hook,  to 
keep  the  bullet  from  falling  on  it :  fo  the  worm  will  be  at 
the  bottom,  where  they  always  bite ;  and  when  the  filh  takes 
the  bait,  your  plummet  will  lie  and  not  choke  him.  By  the 
bending  of  your  rod  you  may  know  when  Tie  bites,  as  alfo  with 
your  hand  you  will  feel  him  make  a  ftrong  fnatch  ;  then  ftrike, 
and  you  wall  rarely  fail,  if  you  play  him  well ;  but  if  you  ma¬ 
nage  him  not  dexteroully,  he  will  break  your  line.  The  belt 
time  for  fiftiing  is  about  nine  in  the  morning,  and  the  molt  pro¬ 
per  feal'on  is  the  latter  end  of  May,  June,  July,  and  the  begin¬ 
ning  of  Augult. 

2.  The  Bleak,  is  an  eager  filh,  caught  with  all  forts  of 
worms  bred  on  trees  or  plants  ;  as  alfo  with  flies,  palte,  Iheep’s 
blood,  &rc.  See  the  article  Barbel.  Bleak  may  be  angled  for 
with  half  a  fcore  of  hooks  at  once,  if  they  can  be  all  fattened 
on  :  he  will'  alfo  in  the  evening  take  a  natural  or  artificial 
fly.  If  the  day  be  warm  and  clear,  there  is  no  fly  fo  good 
for  him  as  the  fmall  fly  at  the  top  of  the  water,  which  he  will 
take  at  any  time  of  the  day,  cfpecially  in  the  evening:  but  if 
the  day  is  cold  and  cloudy,  gentles  and  caddis  are  the  belt :  about 
two  feet  under  water.  N.o  filh  yields  better  fport  to  a  young 
angler  than  the  bleak.  He  is  fo  eager,  that  he  will  leap  out  of  the 
water  for  a  bait.  There  is  another  way  of  taking  bleak,  which 
is  by  whipping  them  in  a  boat,  or  on  a  bank  fide  in  frelh  water 
in  a  fummer’s  evening,  with  a  hazel  top  about  five  or  fix  feet 
Jong  and  a  line  twice  the  length  of  the  rod.  But  the  belt  me¬ 
thod  is  with  a  drabble,  thus :  tie  eight  or  ten  fmall  hooks  acrofs 
a  line,  two  inches  above  one  another ;  the  biggeft  hook  the  lower- 
mofl.  (whereby  you  may  fometimes  take  a  better  filh),  and  bait 
them  with  gentles,  flies,  or  fome  fmall  red  worms,  by  which 
means  you  may  take  half  a  dozen  or  more  at  a  time. 

3.  For  the  Bream,  (fee  Barbel)  obferve  the  following  direc¬ 
tions,  which  will  alio  be  of  ufe  in  C<7/y>-filhing.  Procure  about 
a  quart  of  large  red  worms  ;  put  them  into  frelh  mols  well 
walhed  and  dried  every  three  or  four  days,  feeding  them  with 
fat  mould  and  chopped  fennel,  and  they  will  be  thoroughly 
fcoured  in  about  three  weeks. 

Let  your  lines  be  filk  and  hair,  but  all  filk  is  the  belt:  let 
the  floats  be  either  fwan -quills  or  goofe-quills.  Let  your  plumb 
be  a  piece  of  lead  in  the  fliape  of  a  pear,  with  a  fmall  ring  at 
the  point  of  it;  fallen  the  lead  to  the  line,  and  the  line-hook 
to  the  lead  ;  about  ten  or  twelve  inches  fpace  between  lead  and 
hook  will  be  enough ;  and  take  care  the  lead  be  heavy  enough 
to  fink  the  float.  Having  baited  your  hook  well  with  a  ltrong 
worm,  the  worm  will  draw  the  hook  up  and  down  in  the  bot¬ 
tom,  which  will  provoke  the  bream  to  bite  the  more  eagerly. 
It  will  be  belt  to  fit  up  three  or  four  rods  and  lines  in  this  man¬ 
ner,  and  fet  them  as  will  be  direfted,  and  this  will  afford  you 
much  the  better  fport.  Find  the  exaxft  depth  of  the  water  if 
poffible,  that  your  float  may  fwim  on  its  lurfijce  ^ireitly  over 
the  lead  ;  then  provide  the  following  ground  bait :  Take  about  a 
peck  of  fweet  grofs-grou’nd-malt ;  and  having  boiled  it  a  very 
little,  flrain  it  hard  through  a  bag,  and  carrv  it  to  the  water- 
fide  where  you  have  founded  ;  and  into  the  place  where  you  fup- 
jjnfie  the  filh  refort,  there  throw  in  the  malt  by  handfuls 
Iquee2gd  hard  together,  that  the  ftream  may  not  feparate  it  be¬ 
fore  it  comes  to  the  bottom ;  and  be  fure  to  throw  it  in  at  lealt 
a  yard  above  the  place  where  you  intend  the  hook  fliall  lie,  other- 
wife  the  Itream  will  carry  it  down  too  far.  Do  this  about  nine 
o’clock  at  night,  keeping  fome  of  the  malt  in  the  bag;  and  go 
to  the  place  about  three  the  next  morning;  but  approach  very 
warily,  left  you  Ihould  be  feen  by  the  filh ;  for  it  is  certain  that 
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they  have  their  fentinels  watching  on  the  top  of  the  water* 
while  the  reft  are  feeding  below.  Having  baited  your  hook  fo 
that  the  worm  may  crawl  to  and  fro,  the  better  to  allure  the 
filh  to  bite,  caft  it  in  at  the  place  where  you  find  the  filh  to 
Itay  mofl,  which  is  generally  in  the  broadeft  and  deepeft  part  of 
the  river,  and  fo  that  it  may  reft  about  the  midft  of  your  bait 
that  is  on  the  ground.  Caft  in  your  fecoxxd  line  fo  that  it  may 
reft  a  yard  above  that,  and  a  third  about  a  yard  below  it.  Let 
your  rods  lie"  on  the  bahk  with  fome  ftones  to  keep  them  down 
at  the  great  ends ;  and  then  withdraw  yourfelf,  yet  not  fo  far 
but  that  you  can  have  your  eye  upon  all  the  floats  :  and  when 
you  fee  one  bitten  and  carried  away,  do  not  be  too  baity  to  run 
in,  but  give  time  to  the  filh  to  tire  hirnfelf,  and  then  touch  him 
gently.  When  you  perceive  the  float  fink,  creep  to  the  water  - 
fide,  and  give  it  as  much  line  as  you  can.  If  it  is  a  bream  or 
carp,  he  will  run  to  the  other  fide.  Strike  him  gently,  and 
hold  your  rod  at  a  bend  a  little  while  ;  but  do  not  pull,  for  then 
you  will  fpoil  all ;  but  you  mult  fix'll  tire  them  before  they  can 
be  landed,  for  they  are  very'  ftiy.  If  there  are  any  carp  in  the 
river,  it  is  an  even  wager  that  you  take  one  or  more  of  them 
but  if  thei'e  are  any  pike  or  perch,  they  will  be  fure  to  vifit  the 
ground-bait,  though  they  will  not  touch  it,  being  drawn  thither 
by  the  great  refort  of  the  fmall  filh ;  and  until  you  remove 
them,  it  is  in  vain  to  think  of  taking  the  bream  or  carp.  In 
this  cafe,  bait  one  of  your  hooks  with  a  fmall  bleak,  roach,  or 
gudgeon,  about  two  feet  deep  from  your  float,  with  a  little  red 
worm  at  the  point  of  your  hook;  and  if  a  pike  be  there,  he 
will  be  fure  to  fnap  at  it.  This  fport  is  good  till  nine  o’clock 
in  the  morning ;  and,  in  a  gloomy  day,  till  night :  but  do  not 
frequent  the  place  too  much,  left  the  filh  grow  Ihy. 

4.  The  Carp:  See  Carp,  and  alfo  the  article  Barbel.  A 
perlon  who  angles  for  carp  mult  arm  hirnfelf  with  abundance 
of  patience,  becaufe  of  its  extraordinary  fubtilty  and  Ihynefs  r 
they  always  choofe  to  lie  in  the  deepeft  places,  either  of  ponds 
or  rivers,  whei'e  there  is  but  a  fmall  running  (tream.,  Further, 
obferve,  that  they  will  feldom  bite  in  cold  weather ;  and  you 
cannot  be  too  early  or  too  late  at  the  fport  in  hot  weather :  yet 
if  he  bite,  you  need  not  fear  his  hold ;  for  he  is  one  of  thofe 
leather-mouthed  filh  that  have  their  teeth  in  the  throat.  Nei¬ 
ther  mult  yrou  forget,  in  angling  for  him,  to  Rave  a  ltrong  rod 
and  line ;  and  fince  he  is  fo  very  wary,  it  will  be  proper  to  en¬ 
tice  him,  by  baiting  the  ground  with  a  coarfe  palte. 
t  He  feldom  refufes  the  red  worm  in  March,  the  caddis  in  June, 
nor  the  grafhopper  in  July,  April,  and  September.  This  fiflx 
does  not  only  delight  in  worms,  but  alfo  in  fweet  palte ;  of 
which  there  is  great  variety ;  the  belt  is  made  of  honey  and 
fugar,  mixed  up  with  flour,  fome  veal  minced  fine,  and  a  little 
cotton  or  white  wool  to  make  it  adhere  to  the  hook.  It  ought  to 
be  thrown  into  the  water  fome  hours  befoi'e  you  begin  to  angle  ; 
neither  will  finall  pellets  thrown  into  the  water  two  or  three 
day's  before  be  worle  for  this  purpofe,  efpecially  if  chickens 
guts,  garbage,  or  blood  mixed  with  bran  and  cow-  dung,  be  alio 
thrown  in.  If  you  fifli  with  gentles,  axioint  them  with  honey, 
and  put  them  on  your  hook,  with- a  deep  fcaijet  dipped  in  the 
like,  which  is  a  good  way  to  deceive  the  filli.  Honey  and 
crumbs  of  wheat-bread,  mixed  together,  make  alfo  a' very  good 
palle. 

In  taking  a  carp  either  in  pond  or  river,  if  the  angler  intends 
to  add  profit  to, his  pleaftire,  he  mult  take  a  peck  ot  ale-grains, 
and  a  good  quantity  of  any  blood  to  mix  with  the  grains,  bait¬ 
ing  the  ground  with  it  where  he  intends  to  angle.  This  food 
will  wonderful!}'  attract  the  feale-tifh,  ‘as  carp,  tench,  roach/ 
dace,  and  bream.  Let  him  angle  in  a  morning,  plumbing  his 
ground,  and  angling  for  carp  with  a  ftrong  line  :  the  bait 
mult  be  either  palte  or  a  knotted  red  worm ;  and  by  this  means 
be  will  have  fport  enough. 
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An  Epitome  of  the  whole  art  of  Fishing,  wherein  are  Jhown,  at  one  vieu 
angled for  ;  afo  the  various  baits  for  each,  fo  digefed  as  to  contain  toe 
fuperfiuitics ,  which  tend  more  to  perplex  than  infruft. 


the  harbours,  feafons,  and  depths,  for  catching  all  forts  of  fifh  ufual 
cffcv.ce  of  all  the  treatifes  ever  written  on  the  fubjedl,  exempt  from  ii 


Names.  | 

Where  found. 

Seafon. 

Time  to  ang. 

Depth  from  ground. 

Bream 

1 

• 

rough -ftr.  river-or  mid.  pond 

April  to  Mich. 

t 

Sun  rife  to  9 

touch  ground 

3  to  Sun  fet 

Barbel 

gravel-banks  in  currents  under 

April  to  Aug. 

very  early  or 

ditto 

bridges 

late 

6  inches  from  bottom 

Bleak 

fandy  bottom,  deep  rivers,  drips 

Flay  to  Oft. 

all  day 

fterns 

3  inches  from  bottom 

Carp 

fti’il  deep  mud-bottom,  pond  or 

May  to  Aug. 

Sun-rife  to  9 

river 

3  to  Sun-fet 

hot  weather,  mid-water 

Chub  or  1 
Chevin  J 

ditto 

May  to  Dec. 

ditto 

ditto 

6  to  12  inches  from  bottom 

Dace 

fandy  bottom,  deep  rivers,  drips 

Flay  to  Oft. 

all  day 

(terns 

near  or  on  ground 

Gudgeon 

gravel  flroals 

May  to  Oft. 

ditto 

Pike 

near  clay-banks 

All  the  year 

ditto 

mid  water 

river  in  ftream  ^  gravel 

Islay  to  Aug. 

S.  rife  to  1 0 

ditto 

Pearch  > 

>  or  weedy 

2  to  Sun-let 

6  inches  from  bottom 

pond  deeped  part  J  bottom 

Aug.  to  May 

mid-day 

Pope 

deep  holes  in  rivers 

May  to  061. 

all  day 

ditto 

Roach 

fandy  bottom,  deep  rivers,  fliips 

Flay  to  Oft. , 

ditto 

6  to  12  inches 

(terns 

Salmon 

deep  rivers 

Mar.  to  Sept. 

8  to  9,  3  to  6 

mid-way  to  the  bottom 

Smelts 

fliips  fterns  and  docks 

Apr.  to  Oft. 

all  day 

mid-way  to  the  bottom 

<'■- 

variable 

Trout 

purling'  ftream  and  eddies  cf 

Mar.  to  Flich. 

ditto 

cold  weather,  6  inches  to  9 

(tony  bottom  river 

hot  weath.  top  to  mid-wat. 

Tench 

mud-bottom  river  or  pond 

All  the  year 

Sun-rife  to  9 

cold  wea.3  inch,  from  hot. 

|  3  to  Sun-fet 

hot  weather  mid-water 

Umber  or  } 
Grayling  j 

clay  bottom,  fvvift  ftream 

All  the  year 

all  day  j- 

cold  weather,  6  to  9  inch, 
'not  weath ,  top  to  mid-wat . 

Proper  Baits. 


Flies. 

N° 


i  to  5 
ditto 


wh.  ftro. 
and  Inap 

}  • 

5 

1  2  4  5 


all  large 
all  fmall 


i  to  ^ 


i  to  5 


Paftes. 

Worms 

N° 

N° 

1  3 

1  to  7 

2 

267 

2 

238 

1  3  4 

1  2  3  4  7 

2 

1  2  4  5 

3  4 

i  to  5  &  8 

,  8 

line  float 

hook  hxt 

on  fhore 

1 

3  5  7  8 

all 

3  4 

ditto 

- 

1  5  6  7 

1  2  -5 

- - — 

CO 

O 

•4-J 

(S 

M 

1  3  4 

1  3  4  to  7 

all 

Infefti 

n4<i 


1  2  3 
5  6; 


i  6 


bits  n 
fmelt 


i  l 


Defcription  of  proper  Baits,  for  the.  fever al forts  of  Fish  referred 
to  in  the  foregoing  Table. 

Flies,  i.  Stone-fly,  found  under  hollow  ftones  at  the  fide  of 
rivers,  is  of  a  brown  colour,  until  yellow  Freaks  on  the  back 
and  belly,  has  large  wings,  and  is  in  feafon  from  April  to  July. 
2.  Green  drake,  found  among  ftones  by  river-tides,  has  a  yel¬ 
low  body  ribbed  with  green,  is  long  and  (lender,  with  wings 
like  a  butterfly,  his  tail  turns  on  his  back,  and  from  May  to 
Midfummer  is  very  vtfeful.  3.  Oak-fly,  found  in  the  body  of 
an  old  oak  or  afii,  with  its  head  downwards,  is  of  a  brown  co¬ 
lour,  and  excellent  from  May  to  September.  4.  Palmer-fly  or 
worm,  found  on  leaves  of  plants,  is  commonly  called  a  cater¬ 
pillar,  and  when  it  comes  to  a  fly  is  excellent  for  trout.  5. 
Ant-fly,  found  in  ant-hills  from  June  to  September.  6.  The 
May  fly  is  to  be  found  playing  by  the  river-tide,  efpecially  againli 
rain.  7.  The  black-fly  is  to  be  found  upon  every  hawthorn 
after  the  buds  are  fallen  off.  • 

Pafes.  1.  Take  the  blood  of  atheep,  and  mix  it  with  honey 
and  flour  to  a  proper  confidence.  2.  Take  old  cheefe  grated, 
a  little  butter  Sufficient  to  work  it,  and  colour  it  with  faffron  ; 


in  winter  ufe  rufty  bacon  inftead  of  butter.  3.  Crumbs  of 
bread  chewed  or  worked  with  honey  or  liigar,  moiftened  with 
gum  water.  4.  Bread  chewed,  and  worked  in  the  hand  till 
it  becomes  (tiff. 

Norms.  1.  The  earth-bob,  found  in  fandy  ground  after 
ploughing;  it  is  white,  with  a  red  head  ;  and  bigger  than  a 
gentle  ;  another  is  found  in  heathy  ground,  with  a  blue  head. 
Keep  them  in  an  earthen  veffel  well  covered,  and  a  fulficient 
quantity  of  the  mould  they  harbour  in.  They  are  excellent  '. 
from  April  to  November.  2.  Gentles,  to  be  had  from  putrid 
flefli  :  let  them  lie  in  wheat-bran  a  few  days  before  ufed.  3. 
Flag-worms,  found  in  the  roots  of  flags  ;  they  are  of  a  pale 
yellow  colour,  are  longer  and  thinner  than  a  gentle,  and  mull 
be  fcoured  like  them.  4.  Cow-turd-bob,  or  clap-bait,  found 
under  cow-turd  from  May  to  Michaelmas;  it  is  like  a  gentle, 
but  larger.  Keep  it  in  its  native  earth  like  the  earth-bob.  5. 
Cadis  worm,  or  cod-bait,  found  under  loofe  ftones  in  (hallow 
rivers  ;  they  are  yellow,  bigger  than  a  gentle,  with  a  black  or 
blue  head,  and  are  in  feafon  from  April  to  July.  Keep  them 
in  flannel  bags.  6.  Lob  worm,  found  in  gardens;  it  is  very 
large,  and  has  a  red  head,  a  (treak  down  the  back,  and  a  flat  , 
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broad  tail.  /.  Marfh-worms,  found  in  marfny  ground  ;  keep 
them  in  mofs  ten  days  before  -you  ufe  them  :  their  colour  is  a 
blueifh  red  :  they  are  a  good  bait  from  March  to  Michaelmas. 
S.  Brandling  red-worms,  or  blood  worms,  found  in  rotten 
dunghills  and  tanners’  bark  ;  they  are  fmall  red  worms,  very 
good  for  all  fmall  fi(b,  have  fometimes  a  yellow  tail,  and  are 
called  tag-1  nils. 

Fife  and  lnfefts.  I.  Minnow.  2.  Gudgeon,  3.  Roach. 

4.  Dace.  j.  Smelt.  6.  Yellow  frog.  7.  Snail  Hit.  -  8.  Graf- 
hopper. 

Fishing- I7y,  a  bait  ufed  in  angling  for  various  kinds  of  filh. 
See  Fishing.  The  lly  is  either  natural  or  artificial. 

I.  Natural  flies  are  innumerable.  The  molt  ulual  for  this 
purpofe  are  mentioned  in  the  preceding  page.  There  are  two 
ways  to  flfli  with  natural  flies ;  either  on  the  lurface  of  the 
water  or  a  little  underneath  it.  In  angling  for  chevin,  roach, 
or  dace,  move  not  your  natural  fly  fvviftly,  when  you  lee  the 
fifn  make  at  it ;  but  rather  let  it  glide  freely  towards  him  with 
the  ftream  :  but  if  it  be  in  a  (Fill  and  flow  water,  draw  the  fly 
{lowly  lidewifeby  him,  which  will  make  him  eagerly  purfuc  it. 

II.  The  artificial  fly  is  feldom  ufed  but  in  blul'terirrg  weather, 
when  the  waters  are  lb  troubled  by  the  winds,  that  the  natural 
fly  cannot  be  l'een,  nor  reft  upon  them.  Of  artificial  flies 
there  are  reckoned  no  lefs  than  12  forts,  of  which  the  following 
are  the  principal.  1.  For  March,  the  dun-fly;  made  of  dun- 
wool,  and  the  feathers  of  the  partridge’s  wing;  or  the  body 
made  of  black  wool,  and  the  feathers  of  a  black  drake.  2.  For 
April,  the  Hone-fly;  the  body  made  of  black  wool,  dyed  yel¬ 
low  under  the  wings  and  tail.  3.  For  the  beginning  of  May, 
the  ruddy  fly ;  made  of  red  wool,  and  bound  about  with  black 
filk,  with  the  feathers  of  a  black  capon  hanging  dangling  on 
his  fides  next  his  tail.  4.  For  June,  the  greenilh  fly;  the  body 
made  of  black  wool,  with  a  yellow  lift  on  either  fide,  the  wings 
taken  oft  the  wings  of  a -  buzzard,  bound  with  black  broken 
hemp.  5.  The  moorifh  fly,  the  body  made  of  dufkhh  wool,  and 
the  wings  of  the  blackifti  mail  of  a  drake.  6.  The  tawny  fly, 
good  till  the  middle  of  June ;  the  body  made  of  tawny  wool, 
the  wings  made  contrary  one  agair.ft  the  other,  of  the  whitifti 
mail  of  a  white  drake.  7.  For  July,  the  wafp-fly  ;  the  body 
made  of  black  wool,  caft  about  with  yellow  .filk,  and  the  wings 
of  drakes’  feathers.  8.  The  fteel-fly,  good  in  the  middle  of 
July;  the  body  made  with  greer.ilh  wool,  caft  about  with  the 
feathers  of  a  peacock’s  tail,  and  the  wings  made  of  thofe  of  the 
buzzard.  9.  For  Auguft,  the  drake-fly;  t he  body  made  with 
black  wool  caft  about  with  black  filk  ;  his  wings  of  the  mail  of 
a  black  drake,  with  a  black  head.. 

The  heft  Rules  for  artificial  fly-fifhing  are,  i.Tofith  in  a 
river  fomewhat  dillurbtcl  with  vain  :  or  in  a  cloudy  day,  when 
the  waters  are  moved  by  a  gentle  breeze  :  the  fouth  wind  is  heft; 
and  if  the  wind  blow  high,  yet  not  Jo  hut  that  you  may  con¬ 
veniently  guard  your  tackle,  the  filh  will  rile  in  plain  deeps ; 
but  if  the  wind  be  fmall,  the  beft  angling  is  in  fwift  ftreams. 
2.  Keep  as  far  from  the  water-fide  as  may  be;  fifn  down  the 
dream  with  the  fun  at  your  back,  and  touch  not  the  water  with 
your  line.  3.  Ever  angle  in  clear  rivers,  with  a  fmall  fly  and 
{lender  wings ;  but  in  muddy  places,  ule  a  larger.  4.  When, 
after  rain,  the  water  becomes’  brownifh,  ufe  an  orange  fly;  in  a 
clear  day,  a  light-coloured  fly;  a  dark  fly  for  dark  waters,  Ac. 

5.  Let  the  line  be  twice  as  long  as  the  rod,  unlefs  the  river  be 
encumbered  with  trees.  6.  For  every  fort  of  fly,  have  feveral 
of  the  fame,  difl'eripg  in  colour,  to  fuit  with  the  different  com¬ 
plexions  of  feveral  waters  and  weathers.  7.  Have  a  nimble 
eye,  and  active  hand,  to  ftrike  prefently  with  the  rifing  of  the 
filh  ;  or  elfe  he  will  be  apt  to  throw  out  the  hook.  8.  Let  the 
fly  fall  flrlt  into  the  water,  and  not  the  line,  which  will  fcare 
the  fifli.  9.  In  flow  rivers,  or  ftill  places,  caft  the  fly  acrols  the 
river,  and  let  it  fink  a  little  in  the  water,  and  draw  it  gently  back 


with  the  current.  Salmon-files  fiiouldbe  made  with  their  wings 
ftanding  one  behind  the  other,  whether  two  or  four.  This  filh 
delights  in  the  gaudieft  colours  that  can  be;  chiefly  in  the 
wings,  which  mult  be  long,  as  well  as  the  tail. 

Fishing -/•’/<; rf/.r,  are  little  appendages  to  the  line,  ferving  to 
keep  the'  hook  and  bait  l’ufpended  at  the  proper  depth,  to  dif- 
cover  when  the  filh  have  hold  of  them,  ike.  Of  thefe  there  arc 
many  kinds;  fonre  made  of  quills,  which  are  the  beft  for  flow 
waters  ;  but  for  llrong  ftreams,  found  cork,  without  flaws  or 
holes,  bored  through  with  an  hot  iron,  into  which  is  put  a  quill 
of  a  fit  proportion,  is  preferable  :  the  cork  fliould  be  fliaped  to  a 
pyramidal  form,  and  made  l’mooth. 

Fishing- Hook,  a  fmall  inftrument  made  of  fteel-wire,  of  a 
proper  form  to  catch  and  retain  fifli.  The  fiflung  hook,  in  ge¬ 
neral,  ought  to  be  long  in  the  fliank,  fomewhat  thick  in  the  cir¬ 
cumference,  the  point  even  and  l'traight  :  the  bend  Ihould  he  in 
the  fliank.  For  letting  the  hook  on,  ufe  ftrong  but  fmall  filk, 
laying  the  hair  on  the  infide  of  the  hook;  for  if  it  be  on  the 
outfule,  the  filk  will  fret  and  cut  it  afundcr. 

There  are  feveral  fizes  of  thefe  fithing-hooks,  fome  big,  fome 
little:  and  of  thefe,  fome  have  peculiar  names ;  as,  1.  Single 
hooks.  2.  Double  hooks;  which  have  two  bendings,  one  con¬ 
trary  to  the  other.  3.  Snappers,  or  gorgers,  which  are  the  hooks 
to  whip  the  artificial  fly  upon,  or  bait  with  the  natural  fly. 
4.  Springers,  or  fpring  hooks;  a  kind  of  double  hook,  with  a 
fpring,  which  flies  open  upon  being  ft  ruck  into  any  fifli,  and  fo 
keep  its  mouth  open. 

Fishing- is  either  made  of  hair  twilled;  or  filk ;  or 
the  Indian  grafs.  The  beft  colours  are  the  forrel,  white,  and 
grey;  the  two  lad  for  clear  waters,  the  firft  for  muddy  ones. 
Nor  is  the  pal e  watery  green  defpifable  ;  this  colour  is  given 
artificially,  by  fteeping  the  hair  in  a  liquor  made  of  alum,  foot, 
and  the  juice  of  walnut-leaves,  boiled  together. 

Fishing-JW,  a  long  {lender  rod  or  wand,  to  which  the  line 
is  fattened,  for  angling.  Of  thele  there  are  feveral  Torts  :  as,  1. 
A  trolier,  or  trolling  rod,  which  has  a  ring  at  the  end  of  the 
rod,  for  the  line  to  go  through  when  it  runs  off  a  reel.  2.  A. 
whipper,  or  whipping-rod;  a  top- rod,  that  is  weak  in  the  mid¬ 
dle,  and  top  heavy,  but  all  {lender  and  fine.  3.  A  dropper; 
which  is  a  ftrong  rod  and  very  light.  4.  A  fnapper,  or  lnap- 
rod  ;  which  is  a  ftrong  pole,  peculiarly  ufed  for  the  pike.  5. 
A  bottom  rod ;  being  the  fame  as  the  dropper,  but  fomewhat 
more  pliable.  6.  A  l’niggling  or  procking  ilick ;  a  forked  Hick, 
having  a  fhort  ftrong  line,  with  a  needle,  baited  with  a  lob. 
worm  :  this  is' only  fuitable  for  eels  in  their  holes.. 

FisHiNG-FVcg,  or  Angler.  See  LoPhius. 

Right  of  Fishing,  and  property  of  fill).  It  has  been  held, 
that  where  the  lord  of  the  manor  hath  the  foil  on  both  tides  of 
the  river,  it  is  a  good  evidence  that  he  hath  a  rigid.  of  fi thing ; 
and  it  puts  the  proof  upon  him  who  claims  liber  am  pifeariam  : 
but  where  a  river  ebbs  and  (lows,  and  is  an  arm  of  the  lea,  there 
it  is  common  to  all,  and  he  who  claims  a.  privilege  to  himfe'f 
muft  prove  it;  for  if  the  trefpafs  is  brought  for  fifliing  there,, 
the  defendant  may  juftify,  that  the  place  where  is  braebium 
marts,  in  quo  unufquif/ue  fubclitus  do  mini  regis  bebet  et  habere 
debet  liberam  pifeariam.  In  the  Severn  the  foil  belongs  to  the 
owners  of  the  land  on  each  fide ;  and  the  foil  of  the  river 
Thames  is  in  the  king,  hut  the  fifliing  is  common  to  all.  He 
who  is  owner  of  the  foil  of  a  private  river,  hath  fep.aralis  pfea- 
rid  ;  and  he  that  hath  libera  pfearia,  hath  a  property  in  the 
filh,  and  may  bring  a  poflefiory  action  for  them  ;  but  communis 
pfearia  is  like  the  cafe  of  all  other  commons.  One  that  has  a 
dole  pond  in  which  there  are  fifli,  may  call  them pifees  fuos,  in 
an  indictment,  Ac.  hut  he  cannot  call  them  bona  eatalla. 
if  they  be  not  in  trunks.  There  needs  no  privilege  to  make 
a  fifli  pond,  as  there  doth  in  the  cafe  of.  a  war  pm.  See 
Franchise. 
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FISK  ARD,  a  town  in  Fembrokefhire,  fituated  on  a  fteep 
cliff  on  the  fea.  It  is  governed  by  a  mayor,  bailiff,  &c.  and 
carries  on  a  good  trade  in  herrings.  It  has  a  market  on  Friday, 
and  is  242  miles  W.  by  N.  of  London. 

FISSURES,  in  the  hilfory  of  the  earth,  certain  interrup¬ 
tions,  that  in  an  horizontal  or  parallel  manner  divide  the  feve- 
ral  ftrata  of  which  the  body  of  our  terreflrial  globe  is  compofed. 

Fissure  of  the  Bones ,  in  forgery,  is  when  they  are  divided 
either  tranfverfely  or  longitudinally,  not  quite  through,  but 
cracked  after  the  manner  of  glafs,  by  any  external  force. 

FISTULA,  in  the  ancient  mufic,  an  inftrumerit  of  the  wind- 
kind,  refembling  our  flute  or  flageolet.  The  principal  wind- 
inflruments  of  the  ancients  were  the  tibia  and  the  fiftula.  But 
how  they  were  conftituted,  wherein  they  differed,  or  how  they 
were  played  upon,  does  not  appear.  All  we  know  is,  that  the 
fiftula  was  at  firlt  made  of  reeds,  and  afterwards  of  other  mat¬ 
ters.  Some  had  holes,  forne  none ;  fome  again  were  (ingle 
pipes;  others  a  combination  of  leveralj  witnefs  the  fyringa  of 
Pan . 

Fistui.a,  in  furgery,  a  deep,  tubular,  and  callous  ulcer,  ge¬ 
nerally  ariling  from  an  abfcefs.  It  differs  from  a  Jhius,  in  its  be¬ 
ing  callous,  which  the  latter  is  not.  See  Surgery. 

.Fistula,  in  farriery.  See  Farriery,  page  436. 

FISTULARIA,  or  Tobacco-fire  Fish  ;  a  genus  of  fifties, 
belonging  to  the  order  of  abdominales.  See  Plate  25.  Of 
this  genus  Linnceus  reckons  two  fpecies ;  but  we  have  a  de- 
feription  only  of  one,  viz.  the  tabacaria.  It  is  deferibed  by 
Fir.  Catelby,  from  the  only  one  he  ever  faw.  It  was  almoft  a 
foot  in  length  ;  the  fore-part  from  the  nofe  to  half-way  the  body 
of  nearly  equal  bignefs ;  from  whence  it  grew  tapering  to  the 
tail,  which  was  forked,  and  from  which  grew  a  {lender  taper 
whip,  four  inches  long,  of  the  confidence  of  whalebone  ;  the 
mouth  narrow,  from  which  to  the  eves  was  almoft  three  inches. 
The  whole  fifh  was  of  a  brown  colour.  They  are  fometimes 
taken  on  the'eoafts  of  Jamaica. 

FIT.  See  the  article  Paroxysm. 

FITCHES,  in  hufbandry,  a  fort  of  pulfe,  more  generally 
known  by  the  name  of  chick-pea.  See  Cicer.  Fitches  are 
cultivated  either  for  feeding  cattle,  or  improving  the  land.  THey 
make  a  wholefome  and  nourifhing  food,  whether  given  in  the 
ftraw  or  threfhed  out.  When  fown  only  to  improve  the  foil, 
they  are  ploughed  in  juft  as  they  begin  to  bloflbm,  by  which 
means  a  tough  ftiff  clay-foil  is  much  enriched. 

FITCH ET,  a  name  ufed  in  fome  places  for  the  weafel,  called 
alfo  the  foumart.  See  Mustela. 

FITCHY,  in  heraldry,  from  the  French  fixe,  i.  t. fixed-,  a 
term  applied  to  a  crofs  when  the  lower  branch  ends  in  a  ftiarp 
point:  and  the  reafon  of  it  Mackenzie  fuppofes  to  be,  that  the 
primitive  Chriftians  were  wont  to  carry  erodes  with  them 
wherever  they  went  ;  and  when  they  ltoppefl  on  their  journey 
at  any  place,  they  fixed  thofe  portable  crolles  in  the  ground  for 
devotion’s  fake. 

FITZ,  makes  part  of  the  furname  of  fome  of  the  natural 
fons  of  the  kings  of  England,  as  Fitz-roy ;  which  is  purely 
French,  and  fignifies  the  “  king’s  fon.” 

FITZHERBERT  (Sir  Anthony),  a  very  learned  lawyer  in 
the  reign  of  king  Henry  VIII.  was  defeended  from  an  ancient 
family,  and  born  at  Norbury  in  Derbyfhire.  He  was  made  one 
of  the  judges  of  the  court  of  common-pleas  in  1^23;  and.dif- 
tinguifhed  himfelf  by  many  valuable  works,  as  well  as  by  fuch 
an  honourable  difeharge  of  the  duties  of  his  office,  as  made  him 
efteemed  an  oracle  of  the  law.  His  writings  are,  The  Grand 
Abridgment  The  Office  and  Authority  of  Jujlices  of  Peace ;  the 
Office  of  Sheriffs,  Bailiff's  of  Liberties ,  Efcheators ,  Conjlables, 
Coroners,  See. ;  Of  the  Diverfty  of  Courts  ;  The  dievo  Natura 
Brevium  ;  Of  the  Surveying  of  Lands  ;  and  The  Book  of  Huf¬ 
bandry.  He  died  in  1,538. 


FITZ-STEPHEN  (William),  a  learned  monk  of  Canter¬ 
bury,  of  Norman  extraction,  but  born  of  refpedlable  parents  in 
the  city  of  London.  He  lived  in  the  12th  century  ;  and  being 
attached  to  the  fervice  of  archbifhop  Becket,  was  prefent  at  the 
time  of  his  murder.  In  the  year  1 1 74,  he  wrote  in  Latin,  Tbe 
Life  of  St.  Thomas,  archbjhop  and  martyr ;  in  which,  as  Becket 
was  a  native  of  the  metropolis,  he  introduces  a  defeription  of 
the  city  of  London,  with  a  mifcellaneous  detail  of  the  manners 
and  ufages  of  the  citizens;  this  is  defervedly  cunfidered  as  a  great 
curiofity,  being  the  earlieft  profeffed  account  of  London  extant. 
Fitz-Stephen  died  in  1191. 

FIVES,  or  Vives.  See  Farriery,  p.  421. 

FIXATION,  in  chemiftry,  the  rendering  any  volatile  fub~ 
fiance  fixed,  fo  as  not  to  fly  off  upon  being  expoled  to  a  great 
heat :  hence, 

FIXED  bodies,  are  thofe  which  bear  a  confiderable  degree 
of  heat  without  evaporating,  or  lofing  any  of  their  weight. 
Among  the  moft  fixed  bodies  are  diamonds,  gold,  &c.  See 
Diamond,  Gold,  See. 

Fixed,  or  Fixable  Air,  an  invifible  and  permanently  elaftic 
fluid,  fuperior  in  gravity  to  the  common  atmofpheric  air  and 
moft  other  aerial  fluids,  exceedingly  deltruiftive  to  animal  life  ; 
produced  in  great  quantities,  naturally  from  combuftible  bodies, 
and  artificially  by  many  chemical  precedes.  From  its  apparently 
acid  properties  it  has  obtained  the  name  of  aerial  acid,  creta¬ 
ceous  acid,  and  carbonic  acid ;  from  its  noxious  qualities,  it  has 
been  called  mephitic  air,  or  mephitic  gas  ;  and,  from  the  cir- 
cumftance  of  being  produced  in  vaft  quantities  during  the  com- 
buftion  of  charcoal,  it  firlt  obtained,  from  Van  Helmont,  the 
name  of  gas  fylvrjlre.  The  term  fxed  air  has  been  given  from 
its  property  of  readily  lofing  its  elafiicity,  and  fixing  itfelf  in 
many  bodies,  particularly  thofe  of  the  calcareous  kind  ;  and 
though  fome  objected  to  the  propriety  of  the  term,  the  fluid  in 
queftion  is  fo  well  known  by  the  name  of  fixed  air,  that  we 
choole  ftill  to  retain  it.  The  nature  and  properties  of  fixed  air 
are  explained  under  the  article  Aerology.  The  acid  which 
is  commonly  known  by  the  name  of  fixed  air,  abounds  in  great 
quantities  in  nature,  and  appears  to  be  produced  in  a  variety  of 
circumftances.  It  compofes  about  one  third  of  the  weight  of 
lime-ftone,  marble,  calcareous  fpar,  and  other  natural  fpecimens 
of  calcareous  earth,  from  which  it  may  be  extricated  either  by 
the  fimple  application  of  heat,  or  by  the  fuperior  affinity  of 
fome  other  acid  ;  moft  acids  having  a  ftronger  aflion  on  bodies 
than  this.  This  laft  procefs  does  not  require  heat,  becaufe 
fixed  air  is  ftrongly  difpofed  to  affume  the  elaftic  ftate.  Water, 
under  the  common  preflure  of  the  atmofphere,  and  at  a  low 
temperature,  abforbs  fomewhat  more  than  its  bulk  of  fixed  air, 
and  then  conftitules  a  weak  acid.  If  the  preflure  be  greater, 
the  abforption  is  augmented.  Heated  water  abforbs  lefs  ;  and 
if  water  impregnated  with  this  acid  be  expofed  on  a  brifk  fire, 
the  rapid  efcape  of  the  aerial  bubbles  affords  an  appearance  as  if 
the  water  were  at  the  point  of  boiling,  when  the  heat  is  not 
greater  than  the  hand  can  bear.  Congelation  feparates  it  rea¬ 
dily  and  completely  from  water  ;  but  no  degree  of  cold  or  pref- 
fure  has  yet  exhibited  this  acid  in  a  denfe  or  concentrated  ftate 
of  fluidity. 

Fixed  air  is  nearly  twice  as  heavy  as  common  air,  and  for 
that  reafon  occupies  the  lower  parts  of  fuch  mines  or  caverns 
as  contain  materials  which  afford  it  by  decompofition.  The 
miners  call  it  choke-damp.  The  Grotto  del  Cano,  in  the  king¬ 
dom  of  Naples,  has  been  famous  for  ages  on  account  of  the  ef- 
fetfts  of  aftratum  of  fixed  air  which  covers  its  bottom.  It  is  a 
cave  or  hole  in  the  fide  of  a  mountain,  near  the  lake  Agnano, 
meafuring  not  more  than  eighteen  feet  from  its  entrance  to  the 
inner  extremity ;  where  if  a  dog  or  other  animal  that  holds  down 
its  head  be  thruft,  it  is  immediately  killed  by  inhaling  this 
noxious  fluid. 
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Fixed  air  is  emitted  in  large  quantities  by  bodies  in  the  ftate 
of  vinous  fermentation,  (fee  Fermentation),  and  on  ac¬ 
count  of  its  great  weight  it  occupies  the  apparently  empty  fpace 
or  upper  part  of  the  veflels  in  which  the  fermenting  procels  is 
going  on.  A  variety  of  ftriking  experiments  may  be  made  in 
this  llratum  of  elaftic  fluid.  Lighted  paper,  or  a  candle  dip¬ 
ped  into  it,  is  immediately  extinguifhed  ;  and  the  fmoke  re¬ 
maining  in  the  fixed  air  renders  its  furface  vifible,  which  may 
be  thrown  into  waves  by  agitation  like  water.  If  a  difh  of  wa¬ 
ter  be  immerfed  in  this  air,  and  briflily  agitated,  it  foon  becomes 
impregnated,  and  obtains  the  vivid  tafte  of  Pyrmont  water.  In 
confequence  of  the  weight  of  the  fixed  air,  it  may  be  taken 
out  in  a  pitcher  or  bottle,  which,  if  well  corked,  may  be  ufed 
to  convey  it  to  great  diftances.  The  effefts  produced  by  moving 
this  invifible  fluid  from  one  veflel  to  another  have  a  very  An¬ 
gular  appearance  :  if  a  candle  or  fmall  animal  be  placed  in  a 
deep  veflel,  the  former  becomes  extindt,  and  the  latter  expires 
in  a  few  leconds,  after  the  fixed  air  is  communicated  to  them, 
though  the  eye  is  incapable  of  diftinguifhing  any  thing  that  is 
done. 

When  vegetable  fubftances  are  expofed  to  a  firong  heat  in 
veflels  partly  clofed,  the  volatile  principles  fly  off;  but  combuf- 
tion  does  not  take  place  for  want  of  air.  The  fixed  refidue  is 
the  inflammable  lubflance  called  charcoal.  For  general  pur- 
pofes,  wood  is  converted  into  charcoal  by  building  it  up  in  a 
pyramidical  form,  and  covering  the  pile  with  clay  or  earth, 
leaving  a  few  air-holes,  which  are  clofed  when  the  mafs  is  per¬ 
fectly  lighted,  and  by  that  means  the  combuftion  is  carried  on 
in  an  imperfeCt  manner.  Common  charcoal  when  expofed  to 
heat  in  clofed  veflels  gives  out  a  lmall  quantity  of  inflammable 
air,  which  feems  extraneous  to  it ;  and,  if  it  be  burned,  it  leaves 
a  fmall  portion  of  earth,  fixed  alkali,  and  other  halts.  The 
greater  part  of  charcoal  therefore  conflfts  of  one  inflammable 
lubflance  :  and  it  is  found,  that  if  this  be  burned  in  a  clofe 
veflel  over  mercury  with  vital  air,  the  produCl  is  fixed  air,  and 
nothing  elfe,  as  is  proved  by  the  refidue  after  the  fixed  air 
has  been  abforbed  by  cauftic  fixed  alkali ;  for  there  is  either 
no  aerial  refidue,  or  the  refidue  conflfts  of  vital  air  as  pure  as 
it  was  at  firft*. 

Hence  it  follows,  that  fixed  air  conflfts  of  the  inflammable 
matter  of  charcoal  united  to  vital  air.  The  antiphlogiftian 
philofophers  confider  this  matter  as  a  peculiar  combuftible  and 
acidifiable  bafe,  and  thence  infer  the  prefence  of  charcoal  in  all 
cafes  where  fixed  air  is  extricated  or  produced  ;  but,  on  the  other 
hand,  feveral  of  the  phlogiftians  think  themfelves  juftifiable  in 
concluding  that  fixed  air  is  produced  by  the  union  of  inflam¬ 
mable  air  with  vital  air,  when  either  of  them  is  in  the  nal'cent 
fiate  or  ftate  of  extrication. 

When  the  eleftric  ffpark  is  paffed  through  fixed  air  confined 
by  mercury,  the  volume  of  air  is  augmented  about  one  twenty- 
fourth  part;  and  of  this,  three-fifths  are  abforbed  by  a  folntion 
of  cauftic  alkali,  and  the  remainder  is  inflammable.  An  emi¬ 
nent  philofopher  of  the  phlogiflic  opinion  fuppofes  this  effeeft  to 
arife  from  the  decompofition  of  the  fixed  air,  whofe  vital  air, 
combining  more  intimately  with  part  of  the  inflammable  air, 
forms  water,  the  refidue  of  this  laft  air  being  difengaged.  But 
the  chemift  who  made  the  experiment,  accounts  for  it  as  follows, 
without  fuppofing  the  fixed  air  to  be  decompofed.  The  air  of 


the  atmofphere  and  other  elaftic  fluids  are  proved  by  experiment 
to  be  capable  of  retaining  mercury  in  folution  ;  fo  likewife  in 
all  probability  does  the  fixed  air ;  and  they  all  retain  much  wa¬ 
ter.  Whenever  therefore  the  eledlric  fpark,  by  palling  through 
this  mixture  of  fixed  air,  mercury,  and  water,  ignites  a  minute 
portion  of  it,  the  vital  air  of  the  water  unites  with  and  calcines 
the  mercury,  while  the  inflammable  air  of  the  water  is  fet  at 
liberty,  and  the  fixed  air,  like  other  acids,  unites  to  the  mer¬ 
curial  calx,  and  falls  down  with  it.  He  fuppofes  from  analogy, 
that  the  water  in  the  fixed  air  increafes  its  volume  by  rarefying, 
and  that  the  abftradtion  of  the  water  occafions  a  contraflion, 
while  the  difengagement  of  the  inflammable  air  produces  a 
fomewhat  greater  augmentation  of  bulks.  In  this  way,  fup¬ 
pofing  the  water  and  mercury  to  be  prefent  in  fufticient  quan¬ 
tity,  the  whole  of  the  fixed  air  may  enter  into  a  folid  combi¬ 
nation,  and  nothing  remains  but  inflammable  air.  Additional 
experiments  muft  however  be  made  before  either  opinion  can  be 
eltablilhed. 

Fixed  air  does  not  appear  to  be  ftrongly  difpofed  to  unite  with 
argillaceous  earth.  Moft  clays  however  afford  a  fmall  quantity 
of  this  fluid  by  heat  ;  and  the  l'nowy  white  fubftance  refembling 
chalk,  and  known  by  the  name  of  lac  lunae,  is  found  to  confift 
of  clay  laturated  with  fixed  air.  A  faline  fubftance,  confifting 
of  two  fix-fided  pyramids  joined  at  one  common  bafe,  weighing 
five  or  fix  grains,  and  of  a  tafte  fomewhat  refembling  alum, 
was  produced  by  leaving  an  ounce  phial  of  water,  impregnated 
with  fixed  air  and  a  redundancy  of  earth  of  alum,  expoled  to 
fpontaneous  evaporation  for  fome  months. 

Calcareous  earth  and  fixed  air  have  a  ftrong  attra£!ion  for 
each  other.  Moft  of  the  fpecimens  of  calcareous  earth  abound 
with  this  acid;  and  the  immediate  precipitation  of  lime  from 
lime-water  is  the  teft  of  the  prefence  of  this  acid. 

Ponderous  earth  combines  very  ftrongly  with  fixed  air.  This 
compound  has  been  found  in  England  and  elfewhere. 

Magnefia  unites  readily  to  a  large  proportion  of  fixed  air. 

The  ufual  method  of  procuring  magnefia  is  by  precipitation 
from  a  folution  of  Epfom  fait,  by  adding  an  alkali  which  com¬ 
bines  with  the  acid.  When  a  mild  fixed  alkali  is  ufed,  it  is  ne- 
celfary  that  the  faline  folutions  ftiould  be  boiling  hot,  and  the 
ebullition  continued  for  a  fhort  time,  in  order  to  diffipate  a  por¬ 
tion  of  fixed  air,  which  would  hold  part  of  the  magnefia  in  fo- 
lution.  From  this  caul'e  it  is,  that  perfectly  mild  vegetable 
alkali  affords  no  precipitate  when  added  to  a  folution  +  of  Ep¬ 
fom  fait  at  the  temperature  of  6o°.  The  mineral  alkali,  which 
contains  lefs  fixed  air  than  the  eryftallized  vegetable  alkali, 
likewife  affords  but  a  fmall  quantity  of  precipitate,  unlefs  heat 
be  app,:ed.  Mild  volatile  alkali  alfo  poflefles  the  property  of 
atfordii  g  no  precipitate  when  added  to  a  folution  of  Epfom  fait  in 
the  cold.  With  a  greater  heat  magnefia  is  feparated,  and  at  a 
boiling  heat  it  ife  again  taken  up,  moft  probably  forming  a  triple  «, 
fait  compoled  of  vitriolic  acid  united  to  volatile  alkali  and 
magnefia.  The  faline  combination  of  magnefia  and  fixed  air  is 
feparated  in  cryftals  from  all  thefe  cold  folutions  by  (landing 
uncovered ;  during  which  time  the  fixed  air  which  held  the 
magnefia  in  folution  is  no  doubt  gradually  ditfipated.  The  cryf¬ 
tals  afforded  when  vegetable  alkali  is  ufed,  are  contaminated  with 
vitriolated  tartar,  which  l'eparates  at  the  fame  time  :  thofe  ob¬ 
tained  by  mineral  alkali  are  finer  and  purer  ;  but  the  moft  beau- 


*  Lavoifier  in  Mem.  Acad.  Part  for  1781,  p.  449. 

t  This  experiment,  firft  performed  by  Dr.  Prieftley,  i.  248,  has  fince  been  repeated  by  Van  Marum  and  others.  The  ex¬ 
periment  of  Mr.  Monge,  quoted  by  Kirwan  in  his  Eilay  on  Phlogifton,  p.  193,  fecond  edition,  is  that  fpoken  of  in  the  text; 
and  the  opinions  are  thofe  of  Meffrs.  Kirwan  and  Monge. 

J  One  part  Epfom  fait,  dillolved  in  fix  parts  of  water,  was  mixed  with  one  part  of  eryftallized  vegetable  alkali,  diffolved  in 
five  parts  water.  Confult  Fourcroy  in  the  Annales  de  Chimie,  ii.  282,  from  whence  the  whole  of  this  article  refpefting  aerated 
magnefia  is  taken. 
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tifnl  an  ]  pure’ft  are  obtained  by  leaving  the  folution  to  which 
volatile  alkali  has  been  added,  expofed  for  fome  days  in  an  ob¬ 
long  vefl'el. 

This  cryflallized  aerated  magnefia  has  ufually  the  form  of  fix- 
fuled  prifms.  It  is  almolt  taftelefs  ;  efflorefces  in  the  air  ;  be¬ 
comes  pulvercnt  by  heat,  by  the  lofs  of  its  fixed  air  and  water  ; 
is  loluhle  in  about  forty  times  its  weight  of  water,  at  the  tem¬ 
perature  of  55°.  Half  its  weight  confifts  of  fixed  air,  one 
fourth  water,  and  one  fourth  magnefia  ;  whereas  the  common 
aerated  magnefia  obtained  by  rapid  precipitation  contains  forty 
parts  magnefia,  forty-eight  fixed  air,  and  twelve  water. 

All  the  earthy  combinations  of  fixed  air  are  nearly  infoluble 
in  water;  they  are  all  more  foluble  with  an  excefs  of  that  acid 
than  in  mere  water  ;  and  they  all  give  out  their  fixed  air  by 
heat,  except  the  native  fpecimen  of  aerated  ponderous  earth. 
This  laft  contains  no  water ;  and  water  leems  to  be  ellentially 
nccellary  to  enable  bodies  to  aflame  the  aerial  form. 

Fixed  air  has  no  action  upon  liliceous  earth. 

The  three  alkalis  form  concrete  cryftallizable  falts  when  united 
with  fixed  air,  which,  being  in  fa6t  neutral  falts,  are  much  lefs 
a  dive  than  the  caultic  or  pure  alkalis  themfelves.  Thefe  falts 
ftill  continue  to  be  called  the  mild  alkalis,  becaufe  the  fixed  air, 
though  it  forms  a  large  proportion  of  their  weight,  is  difplaced 
by  molt  other  acids,  and  therefore  does  not  obvioufly  feem  to 
impair  their  alkaline  properties  :  befides  which,  as  this  volatile 
acid  flies  off  in  the  elaflic  form,  and  is  loft  in  common  experi¬ 
ments  (exhibiting  no  other  indication  of  its  prefence  than  the 
violent  ebullition  which  accompanies  its  efcape),  it  was  formerly 
overlooked,  and  even  at  the  prelent  time  is  not  always  fufficiently 
attended  to. 

Alkaline  air  and  fixed  air  unite,  and  form  the  concrete  vo¬ 
latile  alkali. 

The  combination  of  fixed  air  with  inflammable  fubftances 
has  not  been  accurately  examined.  Metallic  calces  ufually 
contain  more  or  lefs  of  this  acid.  Plumbago  or  black  lead  is 
the  molt  remarkable  compound  into  which  it  enters.  This  af¬ 
fords  much  fixed  air ;  but  chemifts  are  not  agreed  with  refped 
to  its  combulti'ole  part,  lome  confidering  it  as  the  mere  principle 
of  inflammability,  and  others  afferting  it  to  be  iron.  See  Plum¬ 
bago,  and  alfo  Iron. 

As  fixed  air  is  now  an  article  of  the  materia  medica,  a  method 
of  obtaining  it  readi'y  and  in  large  quantity  becomes  an  objed 
of  confiderable  confequence.  Mr.  Henry,  who  has  dated  that 
fixed  air  is  the  proper  bafe  of  ferments,  and  the  immediate  caufe 
of  fermentation  (fee  Fermentation),  deferibes  an  apparatus 
for  impregnating  wort  or  other  fermentable  liquors  with  it.  This 
apparatus  is  represented  in  plate  27,  where  A  A ,  fig.  1.  repre- 
fents  the  cafk  in  which  the  wort  is  to  be  impregnated  ;  d  d,  the 
firings  by  which  the  air-veflel  is  to  be  let  down.  Fig.  2.  D, 
The  air-veflel,  fimilar  to  the  bottom  part  of  Dr.  Nooth’s  glafs 
machine,  to  be  made  of  glafs  or  earthen  ware,  cc,  A  glafs  - 
Hopper  ground  in  to  fit  the  mouth  of  the  vefl'el,  having  a  num¬ 
ber  of  capillary  tubes  running  from  bottom  to  top  in  a  diverging 
riiredion,  fo  as  to  fpread  the  air  in  its  pafluge  through  the  li¬ 
quor.  Fig.  3.  The  Hopper  viewed  feparately  to  (how  the  ca¬ 
pillary  tubes. 

The  method  of  ufing  this  apparatus  is  obvious  from  an  infpec- 
tion  of  the  figure  ;  but  at  the  fame  time  it  muft  be  equally 
evident,  that  it  cannot  be  applied  where  any  very  large  quantity 
is  to  be  impregnated.  Where ‘great  quantities  of  fixed  air  are 
required,  we  muft  alfo  ufe  great  quantifies  of  fermenting  ma¬ 
terials  ;  and  it  would  be  inconvenient  in  the  higheft  degree  to 
immerge  thefe  in  the  liquor  to  be  fermented  ;  not  to  mention, 
that  where  large  quantities  of  this  kind  of  materials  are  mixed, 
they  ought  frequently  to  be  ftirred  or  (haken,  left  they  fhould 
concrete  into  hard  lumps  ;  while  at  the  fame  time  they  are  often 
apt  to  lwell,  and  would  thus  endanger  the  fpoiling  of  the  li¬ 


quor  altogether.  It  muft  alfo  be  remarked,  that  any  liquid' 
receives  an  impregnation  of  fixed  air  more  readily  from  the  fur- 
face  than  by  blowing  it  through  the  mafs  of  liquid.  The  ap¬ 
paratus  reprefented  fig.  4.  therefore  feems  preferable  to  that  of 
Mr.  Henry,  as  capable  of  being  extended  indefinitely  almoft 
without  any  additional  trouble.  ABCD  rep  refen  ts  a  large  wooden 
call  filled  with  materials  to  the  height  reprefented  by  k  k.  E  is 
a  large  flat  cooler  for  holding  the  liquor  to  be  impregnated. 
This  veflel  is  to  be  clolely  covered,  and  may  be  conveniently 
made  of  wood,  having  a  wooden  top,  the  edges  of  which  are 
clofely  luted  all  round  with  a  mixture  of  falad  oil  and  finely 
powdered  chalk.  /,  Reprefents  a  tin  pipe,  about  an  inch  in 
diameter,  by  which  a  communication  is  made  between  the  cad 
and  cooler  for  the  tranfmiffion  of  the  fixed  air.  g  h,  Is  a 
wooden  axis  palling  quite  through  the  cafk  from  top  to  bottom, 
and  moveable  on  a  centre  b,  having  a  ftrong  handle  at  top,  to 
turn  it  in  order  to  ftir  the  mixture,  i  1  i  i,  Are  four  crofs  blades 
fixed  into  the  axis,  which,  in  confequence  of  turning  the  handle, 
ftir  and  raile  a  great  commotion  in  the  liquor  contained  in  tire 
cad.  m,  Is  a  large  hole  (lopped  with  a  wooden  plug,  by  which 
the  materials  may  be  put  in  or  taken  out ;  and  for  this  laft 
purpofe  a  kind  of  ladle  with  an  upright  ftem  as  Mmaybe  made 
ufe  of.  /,  Is  a  plug  (topping  up  a  hole  in  the  lid  of  the  cooler 
E,  by  which  the  liquor  to  be  impregnated  may  be  put  in,  and 
let  out  again  by  the  cock  n. 

In  this  apparatus  it  is  evident,  that  when  an  effervefeing 
mixture  is  put  into  the  caflc,  the  fixed  air  muft  pafs  through  the 
tube  /"into  the  cooler,  where  it  will  be  abforbed  by  the  liquor 
as  faft  as  it  is  emitted  by  the  materials  ;  but  in  order  to  prevent 
it  from  efcaping,  all  the  jundures  mull  be  luted  carefully  with 
the  mixture  of  falad  oil  and  chalk  already  mentioned,  which 
is  both  fufficiently  adhefive,  and,  remaining  foft  for  a  longtime, 
may  be  inftantaneoufty  repaired  where  it  happens  to  be  broken. 
When  the  effervelcence  begins  to  be  languid,  it  may  inftantly 
be  quickened  by  turning  the  handle  ;  but  this  will  difturb  the 
luting  at  0  0,  which  mull  therefore  be  prefled  dole  all  round 
the  axis  as  foon  as  the  matter  is  fufficiently  ftirred. 

Fixed  Stars,  are  fuch  as  conftantly  retain  the  fame  pofitio-n 
and  diftance  with  refpedt  to  each  other;  by  which  they  are  con- 
tradiftinguifhed  from  erratic  or  wandering  (tars,  which  are  con¬ 
tinually  (luffing  their  fituation  and  diftance.  The  fixed  liars 
are  what  we  properly  and  abl'olutely  call  Jiars  :  the  reft  have 
their  peculiar  denominations  of  planet  and  comet.  See  Astro¬ 
nomy,  p.  358. 

FIXITY,  or  Fixedness,  in  chemiftry,  is  in  a  peculiar  man¬ 
ner  ufed  for  the  affedion  oppofite  to  volatility;  i.  e.  the  property 
whereby  bodies  bear  the  adion  of  the  fire,  without  being  diffi- 
pated  in  fumes. 

FLA  CCUS  (Cains  Valerius),  an  ancient  Latin  poet,  of  whom 
we  have  very  impeded  accounts  remaining.  He  wrote  a  poem 
on  the  Argonautic  expedition  ;  of  which,  however,  he  did  not 
live  to  finiffi  the  eighth  book,  dying  at  about  30  years  of  age. 
John  Baptilla  Pius,  an  Italian  poet,  completed  the  eighth  book 
of  the  Argonautics  ;  and  added  two  more  from  the  fourth  of 
Apollonius;  which  fupplement  was  firft  added  to  Aldus’s  edi¬ 
tion  in  1523. 

FLAGS,  in  the  army,  are  fmall  banners  of  diftindion  (tuck 
in  the  baggage-waggons,  to  diftinguifh  the  baggage  of  one  bri¬ 
gade  from  another,  and  of  one  battalion  from  another ;  that 
they  may  be  marflialled  by  the  waggon-mafter  general  according 
to  the  rank  of  their  brigades,  to  avoid  the  confufion  that  might 
otherwife  arife. 

Flag,  in  the  marine,  a  certain  banner  or  llandard,  by  which 
an  admiral  is  diftinguiflied  at  fea  from  the  inferior  (hips  of  his 
lquadron;  alfo  the  colours  by  which  one  nation  is  diftinguifhed 
from  another.  See  plate  28.  In  the  Britifh  navy,  flags  are 
either  red,  white,  or  blue  ;  and  are  difplayed  from  the  top  of 
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the  main-mad,  fore-mad,  or  mizen-maft,  according  to  the  rank 
of  the  admiral.  When  a  flag  is  difplayed  from  the  flag-ftaff 
on  the  main-tnaft,  the  officer  dillinguifhed  thereby  is  known  to 
be  an  admiral  ;  when  from  the  foremaft,  a  vice-admiral  ;  and 
when  from  the  mizen-maft,  a  rear-admiral.  The  firll  flag  in 
Great  Britain  is  the  royal  (landard,  which  is  only  to  be  hoiflcd 
when  the  king  or  queen-  are  on  board  the  vellel  :  the  fecond  is 
that  of  the  anchor  of  hope,  which  charafterifes  the  lord  high  ad¬ 
miral,  or  lords  commillioners  of  the  admiralty  :  and  the  third 
is  the  union-flag,  in  which  the  crofles  of  St.  George  and  St. 
Andrew  are  blended.  This  lalt  is  appropriated  to  the  admiral 
of  the  fleet,  who  is  the  firfl  military  officer  under  the  lord  high 
admiral.  The  next  flag  after  the  union  is  that  of  the  white 
fquadron,  at  the  main-mad  head  ;  and  the  lad,  which  charac- 
terifes  an  admiral,  is  the  blue,  at  the  fame  mad-head.  For  a 
vice-admiral,  the  fil'd  flag  is  the  red,  the  fecond  the  white,  the 
third  the  blue,  at  the  flag-ftaff  on  the  fore-mad.  The  fame  order 
proceeds  with  regard  to  the  rear-admirals,  whofe  flags  are  hoified 
on  the  top  of  the  mizen-maft :  the  lowed  flag  in  our  navy  is  ac¬ 
cordingly  the  blue  on  the  mizen  mad. 

To  Lower  or  Strike  tie  Flag,  in  the  marine,  is  to  pull  it 
down  upon  the  cap,  or  to  take  it  in,  out  of  the  refpe£l  or  fub 
million  due  from  all  fliips  or  fleets  inferior  to  thofe  which  are 
deemed  their  fuperiors.  To  lower  or  ffrike  the  flag  in  an  en¬ 
gagement  is  a  fign  of  yielding.  The  way  of  leading  a  fhip  in 
triumph  is  to  tie  her  flags  to  the  fhrouds,  or  the  gallery,  in  the 
hind  part  of  the  fliip,  and  let  them  hang  down  towards  the 
water,  and  to  tow  the  veflels  by  the  Hern.  Livy  relates,  that 
this  was  the  way  the  Homans  tiled  thofe  of  Carthage.  To  Heave 
cut  the  Flag,  is  to  put  out  or  put  abroad  the  flag.  To  Hang 
out  tbe  JVb'itc  Flag,  is  to  a(k  quarter  ;  or  it  (hows,  when  a 
veil'd  is  arrived  on  a  coaft,  that  it  has  no  hoftile  intention,  but 
comes  to  trade,  or  the  like.  The  red  flag  is  a  fign  of  defiance, 
and  battle. 

Flag  is  alfo  ufed  for  fedge,  a  kind  of  rulh. 

Corn- Flag.  See  Gladiolus. 

Swcct-fcented  Flag.  See  Acorus. 

Flag- Officers,  thofe  who  command  the  feveral  fquadrons  of 
a  fleet  ;  fueh  are  the  admirals,  vice-admirals,  and  rear-admirals. 
The  flag-officers  in  our  pay,  are  the  admiral,  vice-admiral,  and 
rearadmiral  of  the  white,  red,  and  blue.  See  Admiral,  Flag, 
and  Fleet. 

Flag -Ship,  a  fliip  commanded  by  a  general  or  flag-officer, 
who  has  a  right  to  carry  a  flag,  in  contradiftinblion  to  the  fe- 
condary  veflels  under  the  command  thereof. 

Fla a-Stone,  a  genus  of  argillaceous  earths  of  a  grey,  yel- 
lowifh,  or  reddifli  white  colour  j  not  giving  fire  with  fteel,  nor 
effervefeing  with  acids.  Its  fpecific  gravity  is  from  2600  to 
2780.  Sometimes  it  is  found  compadt,  and  fometimes  like  the 
argillaceous  grit  ;  in  which  cafe  its  gravity  is  lets.  Its  general 
ufc  is  for  flooring  houfes,  though  fometimes  it  is  made  ufe  of 
for  covering  them.  There  is  alfo  a  calcareous  flag-ftone  found 
near  Woodllock  in  England.  It  is  of  a  yellowilh  white  colour, 
and  moderately  hard,  containing  a  little  iron.  Its  fpecific  gra¬ 
vity  is  2585. 

FLAGELLANTES,  a  fed  of  wild  fanatics  who  chaflifed 
and  diftiplined  thcmfelves  with  whips  in  public.  The  fed  of 
the  Flagellantes  had  its  rife  in  Italy  in  the  year  1260;  its  au¬ 
thor  was  one  Rainier,  a  hermit ;  and  it  was  propagated  from 
hence  through  almoff  all  the  countries  of  Europe.  It  was  in 
all  probability  no  more  than  the  effed  of  an  indifereet  zeal.  A 
great  number  of  perfons  of  all  ages  and  (exes  made  proceffions, 
walking  two  ■  by  two  with  their  (boulders  bare,  which  they 
whipped  till  the  blood  ran  down,  in  order  to  obtain  mercy  from 
God,  and  appeale  his  indignation  again!!  the  wickednefs  of  the 
age.  They  were  then  called  the  devout ;  and  having  eftabliflied 
a  fuperior,  he  was  called  the  general  of  the  devotion .  Though 
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the  primitive  Flagellantes  were  exemplary  in  point  of  morals, 
yet  they  were  joined  by  a  turbulent  rabble,  who  were  infeded 
with  the  mod  ridiculous  and  impious  opinions  ;  fo  that  the 
emperors  and  pontiffs  thought  proper  to  put  an  end  to  this 
religious  phrenfy,  by  declaring  all  devout  whipping  contrary  to 
the  divine  law,  and  prejudicial  to  the  foul's  eternal  intcreft. 

H  awever,  this  fed  revived  in  Germany  towards  the  middle  of 
the  next  century,  and  rambling  through  many  provinces,  occa- 
fioned  great  dilturbance.  They  held,  among  other  things, 
that  flagellation  was  of  equal  virtue  with  baptifm  and  the  other 
facranaents  ;  that  the  forgivenefs  of  all  fins  was  to  be  obtained 
by  it  from  God  without  the  merits  of  Jefus  Chrill;  that  the  old 
law  of  Chrift  was  (bon  to  be  abol-rfhed,  and  that  a  new  law,  en¬ 
joining  the  baptifm  of  blood  to  be  ad  mini  tiered  by  whipping,  was 
to  be  habilitated  in  its  place  :  upon  which  Clement  VII,  by  an 
injudicious  as  well  as  unrighteous  policy,  thundered  out  ana¬ 
themas  againft  the  Flagellantes,  who  were  burnt  by  the  inqui- 
fitors  in  feveral  places  ;  but  they  were  not  eafily  extirpated. 
They  appeared  again  in  Thuringia  and  Lower  Saxony  in  the 
1.5th  century  ;  and  rejected  not  only  the  facraments,  but  every 
branch  of  external  worfliip  ;  and  placed  their  only  hopes  of  l'al- 
vation  in  faith  and  flagellation,  to  which  they  added  other  ((range 
dodtrines  concerning  evil  fpirits.  Their  leader  Conrad  Schmidt 
and  many  others  were  committed  to  the  flames  by  German  in- 
quititors  in  and  after  the  year  1414. 

FLAGEOLET,  or  Flajeolkt,  a  little  flute,  ufed  chiefly 
by  fliepherds  and  country-people.  It  is  made  of  box  or  other 
hard  wood,  and  fometimes  of  ivory  ;  and  has  fix  holes,  be- 
fides  that  at  the  bottom,  the  mouth-piece,  and  that  behind  the 
neck. 

FLAIL,  an  inftrument  for  threfhing  corn.  It  confifts  of 
the  following  parts.  1.  l'he  hand-flatf,  or  piece  held  in  the 
threflier’s  hand.  2.  The  (wiple,  or  that  part  which  itrikes  out 
the  corn.  3.  The  caplins,  or  ffrong  double  leathers,  made 
fall  to  the  tops  of  the  hand-flatf  and  lwipte.  4.  The  middle- 
band,  being  the  leather  thong  or  filli  (kin  that  ties  the  caplins 
together. 

FLAIR,  in  fea  language.  The  feamen  fay  that  the  work 
doth  flair  over,  when  a  (hip  feems  houfed  in  near  the  water,  fo 
that  the  work  hangs  over  a  little  too  much,  and  thus  is  let  out 
broader  aloft  than  the  due  proportion  will  allow. 

FLAKE,  in  the  cod-fifhery,  a  fort  of  lcaffold  or  platform, 
made  of  hurdles,  and  l'upported  by  flanchions,  and  ufed  for  dry¬ 
ing  cod-fifh  in  Newfoundland.  Thefe  flakes  are  ufually  placed 
near  the  (bores  of  fiflting-harbours. 

Flake,  in  gardening,  a  name  given  by  the  florifts  to  a  fort 
of  carnations  which  are  of  two  colours  only,  and  have  very  large 
ltripes,  all  of  them  going  quite  through  the  leaves. 

Flake  -White,  in  painting,  is  lead  corroded  by  means  of  the 
vapour  of  grapes,  or  a  ceruls  prepared  by  the  acid  of  grapes. 
It  is  brought  here  from  Italy  ;  and  has  been  laid  to  l'urpafs, 
both  with  regard  to  its  white nefs  and  durability,  all  the  kinds 
of  white  lead  made  with  us.  It  is  ufed  in  oil  and  varnilh  paint¬ 
ing  for  all  purpofes  where  a  very  clean  white  is  required. 
The  flake-white  fliould  be  procured  in  lumps  as  it  is  brought 
over,  and  levigated  by  thofe  who  ufe  it  ;  becaufe  that  which 
the  colournien  fell  in  a  prepared  (late  is  levigated  and  mixed 
up  with  (larch,  and  often  with  common  chalk,  and  worfe  lo- 
phiftications. 

FLAMBEAU,  or  Flamboy,  a  luminary  made  of  feveral 
thick  wicks,  covered  over  with  wax,  l'erving  to  burn  at  nights 
in  the  llreets  ;  as  alfo  at  funeral  proceffions,  illuminations,  Sec. 
Flambeaux  differ  from  links,  torches,  and  tapers.  They  are 
made  fquare,  fometimes  of  white  wax  and  fometimes  of  yellow. 
They  ulually  eonfilt  of  four  wicks  or  branches  near  an  inch 
thick,  and  about  three  feet  long,  made  of  a  fort  of  coarfe 
hempen  yarn  half  twilled.  They  are  made  with  the  ladle 
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much  as  torches  or  tapers  are;  viz.  by  firft  pouring  the  melted 
wax  on  the  top  of  the  feveral  fufpended  wicks,  and  letting  it 
run  down  to  the  bottom.  This  they  repeat  twice.  After  each 
wick  has  thus  got  its  proper  cover  of  wax,  they  lay  them  to 
dry  ;  then  roll  them  on  a  table,  and  fo  join  four  of  them  together 
by  means  of  a  red-hot  iron.  When  joined,  they  pour  on  more 
wax  till  the  flambeau  is  brought  to  the  fize  required,  which  is 
ulually  from  a  pound  and  a  half  to  three  pounds.  The  laft  thing 
is  to  tinifh  their  form  or  outfide,  which  they  do  with  a  kind  of 
polifhing  inltrument  of  wood  by  running  it  along  all  the  angles 
formed  by  the  union  of  the  branches.  The  flambeaux  of  the 
ancients  were  'different  from  ours.  They  were  made  of  woods 
dried  in  furnaces  or  otherwife.  They  ufed  many  kinds  of  wood 
for  this  purpofe  ;  the  wood  molt  ufual  was  pine.  Pliny  fays, 
that  in  his  time  they  frequently  alfo  burnt  oak,  elm,  and  hazel. 
In  the  feventh  book  of  the  JEneid,  mention  is  made  of  a  flam¬ 
beau  of  pine  ;  and  Servius  on  that  paffage  remarks,  that  they 
alfo  made  them  of  the  cornel-tree. 

FLAMBOROUGIThead,  a  remarkable  promontory  of 
Yorkfhire,  whole  lofty  fnow- white  cliffs  are  feen  far  out  at  fea, 
and  lerve  for  a  direction  to  fhips.  Its  rocks  are  occupied  by 
innumerable  multitudes  of  feafowls,  which  fill  the  air  and  ocean 
all  around.  It  is  five  miles  E.  of  Burlington.  Lon.  o.  4.  E. 
Lat.  54.  9.  N. 

FLAME,  is  a  general  name  for  every  kind  of  luminous  va¬ 
pour,  provided  the  light  it  emits  hath  any  confiderable  degree 
of  intenfity.  The  name  fiame,  however,  is  moft  generally  ap¬ 
plied  to  fuch  as  are  of  a  conical  figure,  like  thofe  arifing  from 
our  common  fires  ;  without  this,  they  are  commonly  called"  lu¬ 
minous  vapours,  or  Amply  lights. 

Newton  and  others  have  confidered  flame  as  an  ignited  va¬ 
pour,  or  red  hot  fmoke.  This,  in  a  certain  fenfe,  may  be  true, 
but,  no  doubt,  contains  an  inaccurate  comparifon.  Simple 
ignition  never  exceeds  in  intenfity  of  light  the  body  by  contact  of 
which  it  was  produced.  But  it  appears  to  be  well  afeertained, 
that  flame  always  confifts  of  volatile  inflammable  matter  in  the 
a£t  of  combufiion  and  combination  with  the  vital  part  of  the 
atmofphere.  Many  metallic  fubftances  are  volatilized  by  heat, 
and  burn  with  a  flame  by  the  contaft  of  the  air  in  this  rare  ftate. 
Sulphur,  phofphorus,  and  fonre  other  bafes  of  acids,  exhibit 
the  fame  phenomenon.  But  the  flames  of  organized  fubftances 
are  in  general  produced  by  the  extrication  and  accenfion  of  in¬ 
flammable  air  with  more  or  lei's  of  charcoal.  When  the  cir- 
cumftances  are  not  favourable  to  the  perfedt  combuftion  of  thefe 
produdts,  a  portion  of  the  coal  pafles  through  the  luminous 
current  unburned,  and  forms  fmoke.  Soot  is  the  condenfed 
matter  of  fmoke. 

As  the  artificial  light  of  lamps  and  candles  is  afforded  by  the 
flame  they  exhibit,  it  feems  a  matter  of  confiderable  importance 
to  l'ociety  to  afeertain  how  the  moft  luminous  flame  maybe  pro¬ 
duced  with  the  leaft  confumption  of  combuftible  matter.  There 
does  not  appear  to  be  any  danger  of  error  in  concluding  that 
the  light  emitted  will  be  greateft  when  the  matter  is  completely 
confirmed  in  the  fhorteft  time.  It  is  therefore  neceflary  that  a 
ftream  of  volatilized  combuftible  matter  of  a  proper  figure,  at  a 
very  elevated  temperature,  fhould  pafs  into  the  atmofphere  with 
a  certain  determinate  velocity.  If  the  figure  of  this  ftream  fhould 
not  be  duly  proportioned  ;  that  is  to  fay,  if  it  be  too  thick,  its 
internal  parts  will  not  be  completely  burned  for  want  of  contact 
with  the  air.  If  its  temperature  be  below  that  of  ignition,  it 
will  not  burn  when  it  comes  into  the  open  air.  And  there  is  a 
certain  velocity  at  which  the  quantity  of  atmofpherical  air  which 
comes  in  contadl  with  the  vapour  will  be  neither  too  great  nor 
too  fmall  ;  for  too  much  air  will  diminifh  the  temperature  of 
the  ftream  of  combuftible  matter  fo  much  as  very  confiderably  to 
impede  the  defired  effedt,  and  too  little  will  render  the  com¬ 
buftion  languid.  See  Count  Ilumford’s  remarks  under  Light. 


We  have  an  example  of  a  flame  too  large  in  the  mouths  of 
the  chimneys  of  furnaces,  where  the  luminous  part  is  merely  fu- 
perficial,  or  of  the  thicknefs  of  about  an  inch  or  two,  according- 
to  circumftances,  and  the  internal  part,  though  hot,  will  not 
fet  fire  to  paper  palled  into  it  through  an  iron  tube ;  the  fame 
defedt  of  air  preventing  the  combuftion  of  the  paper  as  prevented 
the  interior  fluid  itfelf  from  burning.  And  in  the  lamp  of 
Argand  we  fee  the  advantage  of  an  internal  current  of  air, 
which  renders  the  combuftion  perfedt  by  the  application  of  air 
on  both  Tides  of  a  thin  flame.  So  likewife  a  fmall  flame  is 
whiter  and  more  luminous  than  a  larger;  and  a  Ihort  fnuffof  a 
candle  giving  out  lefs  combuftible  matter  in  proportion  to  the 
circumambient  air,  the  quantity  of  light  becomes  increafed  to 
eight  or  ten  times  what  a  long  fnuff  would  have  afforded. 

Flames  are  of  different  colours,  according  to  the  fubftances 
from  which  they  are  produced.  Thus,  the  flame  of  fulphurand 
fpirit  of  wine  is  blue  ;  the  flame  of  nitre  and  zinc,  of  a  bright 
white  ;  that  of  copper,  of  a  greenilh  blue,  &c.  Thefe  varieties 
afford  an  opportunity  of  making  a  number  of  agreeable  rep  re - 
fentations  in  fire -works,  which  could  not  be  done  if  the  flame 
produced  from  every  different  fubftance  was  of  the  fame  colour. 
See  Pyrotechnics. 

FLAMEN,  in  Roman  antiquity,  the  name  of  an  order  of 
priefts,  inftituted  by  Romulus  or  Numa;  authors  not  being  agreed 
on  this  head.  They  were  originally  only  three,  viz.  the  Flamen 
Dialis,  Flamcn  Martialis,  and  Flamen  Qumnalis.  The  Flamen 
Dialis  was  facred  to  Jupiter,  and  a  perfon  of  the  higheft  confe- 
quence  and  authority  in  the  ftate.  He  difeharged  feveral  reli¬ 
gious  duties  which  properly  belonged  to  their  kings,  and  was 
honoured  with  many  eminent  privileges  beyond  all  other  officers, 
but  was  obliged  to  obferve  feveral  fuperftitious  reftraints.  The 
Flamen  Martialis  was  facred  to  Mars,  and  was  ordained  to  in- 
fpefit  the  rites  of  that  god.  The  Flamen  Quirinalis  was  facred 
to,  and  fuperintended  the  rites  of  Quirinus  Romulus.  The 
Flamines  laft  mentioned,  though  of  high  authority,  were  much 
inferior  to  the  Flamen  Dialis.  All  three  were  chofen  by  the 
people,  and  confecrated  by  the  Pontifex  Maximus.  In  latter 
times  feveral  priefts  of  the  fame  order  and  name  were  added  to 
them,  but  inferior  in  power.  The  whole  number  at  laft 
amounted  to  15  :  the  three  firft  of  whom  were  fenators,  and 
called  Flamines  majores  ;  the  other  12,  taken  from  among  the 
people,  were  denominated  Flamines  minores.  Some  authors 
tell  us  the  Romans  had  a  Flamen  for  every  deity  they  wor- 
ftiipped.  The  greater  Flamines  wore  the  robe  edged  with  pur¬ 
ple,  like  the  great  magiftrates ;  had  an  ivory  chair,  and  a  feat 
in  the  fenate.  They  wore  a  little  band  of  thread  about  their 
heads,  whence  their  name  is  laid  to  be  derived,  quafi  Filamines. 

The  wife  of  the  Flamen  Dialis  was  called  Flaminica,  and  wore 
a  flame-coloured  habit,  on  which  was  painted  a  thunder-bolt, 
and  above  her  head-drefs  the  had  green  oak  boughs,  to  indicate 
that  ftie  belonged  to  Jupiter  the  thunderer,  to  whom  the  oak 
was  facred.  The  Flamines  wore  each  of  them  a  hat  or  cap  called 
Flammcum  or  Apex. 

FLAMINGO,  in  ornithology.  See  Phoenicopterus. 

FLAMINIUS,  or  Flamininus,  (T.  Q.)  a  celebrated  Ro¬ 
man  railed  to  the  confulfhip  in  the  year  of  Rome  554,  though 
under  the  age  of  30.  He  was  trained  in  the  art  of  war  againft 
Hannibal ;  and  Ihowed  himfelf  capable  in  every  refpe<5t  to  dis¬ 
charge  with  honour  the  great  office  with  which  he  was  entrufted. 
He  was  fent  at  the  head  of  the  Roman  troops  againft  Philip 
king  of  Macedonia,  and  in  this  expedition  he  met  with  un¬ 
common  fuccel's.  The  Greeks  gradually  declared  themfelves 
his  firmeft  fupporters  ;  and  he  totally  defeated  Philip  on  the 
confines  of  Epirus,  and  made  all  Locris,  Phocis,  and  Theffaly, 
tributary  to  the  Roman  power.  He  granted  peace  to  the  con¬ 
quered  monarch,  and  proclaimed  all  Greece  free  and  independent, 
at  the  Ifthmian  games.  This  celebrated  action  procured  the 
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nine  of  Patrons  of  Greece  to  the  Romans,  and  infenfibly  paved 
their  way  to  univerfal  dominion.  Flaminius  behaved  among 
them  with  the  grea tell  policy  ;  by  his  ready  compliance  to  their 
national  cuitoms  and  prejudices,  he  gained  uncommon  popu¬ 
larity,  and  received  the  name  of  father  and  deliverer  of  Greece. 
He  was  afterwards  fent  ambaflador  to  king  Prufias,  who  had 
given  refuge  to  Hannibal;  and  there  his  prudence  and  artifice 
hadened  out  of  the  world  a  man  who  had  long  been  the  terror  of 
the  Romans.  Flaminius  was  found  dead  in  his  bed,  after  a  life 
fpent  in  the  created  glory,  in  which  he  had  imitated  with  luccels 
the  virtues  of  his  lqodel  Scipio. 

Flaminius,  or  Flaminio,  (Mark  Anthony),  one  of  the 
bed  Latin  poets  in  the  16th  century,  of  Imola  in  Italy,  Ion  and 
grand  fon  ot  very  learned  men.  The  pope  had  chofen  him  ie- 
cretary  to  the  council  in  1343;  but  wfufed  ihat  employment, 
becaufe,  favouring  the  new  opinions,  he  would  not  employ  his 
pen  in  an  afiembly  where  he  knew  thefe  opinions  were  to  be 
condemned.  He  paraphrafed  30  of  the  pfalms  in  Latin  verfe, 
and  alfo  wrote  notes  on  the  pfalms;  and  tome  letters  and  poems 
which  are  edeemed.  He  died  at  Rome  in  1  35°- 

FI.AMSTED,  a  town  of  Hertforddiire  in  England,  5  miles 
from  St.  Alban’s  and  Dundable,  dands  on  the  river  Verlam, 
and  was  of  old  called  Verlamdede.  The  land  hereabouts  is  a 
clay  fo  thickly  mixed  with  hints,  that,  after  a  lhower,  nothing 
appears  but  a  heap  of  duties  ;  and  yet  it  bears  very  good  corn 
even  in  dry  dimmers.  This  fertility  is  imputed  to  an  effect  of 
the  Hint,  which  preferves  it  from  cold  in  the  winter  ;  and  to  its 
clofenels,  which  keeps  it  from  the  lcorching  rays  of  the  din  in 
the  dimmer.  Edward  VI.  whert  an  infant,  was  brought 
hither  for  his  health  ;  and,  it  is  faid,  the  beddead  he  lay  on, 
which  is  curioutly  wrought,  is  dill  preferved  in  the  manor-houfe 
jud  by. 

FLAMSTEED  (John),  an  eminent  Englifh  adronomer  in 
the  17th  century,  born  at  Derby  in  164 6.  He  had  early  read 
a  great  deal  of  civil  and  ecelefiadical  hiltory  ;  but  happening  to 
fee  John  de  Sacrobolco’s  book  de  Sphtera,  this  gave  him  a  turn 
for  affronomy,  which  dud.y  he  afterwards  profecuted  with  great 
vigour.  His  father,  finding  him  in  correspondence  with  leveral 
learned  men,  advifed  him  to  go  to  London,  that  he  might  be 
perfonally  acquainted  with  them.  In  1674  he  wrote  an  ephe- 
meris,  in  which  he  diowed  the  falfity  of  adrology  ;  and  gave 
a  table  of  the  moon’s  riling  and  fetting,  carefully  calculated, 
together  with  the  cclipfes  and  appulfes  of  the  moon  and  planets 
to  fixed  dars.  This  fell  into  the  hands  of  Sir  Jonas  More  ;  for 
whom,  at  his  requed,  he  made  a  table  of  the  moon’s  true 
fouthings.  In  1674,  Sir  Jonas  having  informed  him  that  a 
true  account  of  the  tides  would  be  highly  acceptable  to  his  ma- 
jefty,  he  eompofed  a  fmall  ephemeris  for  the  king’s  ufe  :  and 
when  Sir  Jonas  diowed  the  king  and  dulce  of  York  our  author’s 
telcfcopes  and  micrometer,  and  recommended  him  drongly,  he 
procured  him  a  warrant  to  be  king’s  adronomer,  with  the  (alary 
of  xool.  per  annum  ;  on  which  occafion  he  was  ordained.  In 
1675  the  foundation  of  the  royal  obfervatory  at  Greenwich  was 
laid,  and  during  the  building  he  lodged  at  Greenwich  ;  his  qua¬ 
drant  and  telefcopes  being  kept  in  the  queen’s  houfe  there.  His 
Detinue  of  tbc  Sphere  was  publidied  in  1  <58  r ,  in  a  podhumous 
work  of  Sir  Jonas  More,  intitled  A  new  Syjlcm  cf  the  Mathe¬ 
matic!.  In  1684  he  was  prefented  to  the  living  of  Burdow  in 
Surry,  which  he  enjoyed  till  he  died  in  1 7 19.  Tils  Uijloria. 
eadcjhs  Britannica  was  publithed  at  London  in  1725,  in  3  vols. 
Mr.  Flamdeed  likewife  eompofed  the  Britiffi  Catalogue  of  the 
fixed  dars,  which  contains  twice  the  number  that  are  in  the 
catalogue  of  Hevelius  ;  to  each  of  which  he  annexed  its  lon¬ 
gitude,  latitude,  right  afeenfion,  and  diftance  from  the  pole, 
together  with  the  variation  of  right  alcenfion  and  declination, 
while  the  longitude  iucreafes  a  degree.  This  catalogue,  toge¬ 
ther  with  mod  of  bis  obfervations,  were  printed  on  a  fine  paper 
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and  character,  at  the  expsnee  of  the  late  prince  George  of  Den  ■ 
mark. 

FLANDERS,  a  country  of  the  Netherlands,  divided  into 
Dutch,  Andrian,  and  French  Flanders.  It  is  bounded  by  the 
German  Ocean  and  the  United  Provinces  on  the  N.  by  Bra¬ 
bant  on  the  E.  by  Hainault  and  Artois  on  the  S.  and  by  another 
pai;t  of  Artois  and  the  German  Ocean  on  the  W.  being  about 
60  miles  in  length,  and  30  in  breadth.  It  is  a  level  country, 
fertile  in  grain  and  padures,  and  the  air  is  good.  The  manu¬ 
factures  are  fine  linen,  lace,  and  tapedry. 

FLANEL,  or  Flannel,  a  kind  of  flight,  loofie,  wool¬ 
len  ituflj  eompofed  of  a  woof  and  warp,  and  wove  on 
a  loom  with  two  treddles,  after  the  manner  of  bays.  Dr. 
Black  afligns  as  a  reafon  why  flanel  and  other  fubflances  of  the 
kind  keep  our  bodies  warm,  that  they  compote  a  rare  and 
l'pongy  mafs,  the  fibres  of  which  touch  each  other  fo  llightly, 
that  the  heat  moves  flowly  through  the  interflices,  which  being 
filled  only  with  air,  and  that  in  a  flagnant  date,  give  little  af- 
fiftance  in  condudling  the  heat.  Count  Rumford,  however,  has 
inquired  farther,  into  the  matter,  and  finds  that  there  is  a  rela¬ 
tion  betwixt  the  power  which  the  fubdances  ufually  worn  as 
clothing  have  of  abforbing  moidure,  and  that  of  keeping  our 
bodies  warm.  Having  provided  a  quantity  of  each  of  thofe 
fubdances  mentioned  below,  he  expoied  them,  fpread  out  upon 
China  plates,  for  the  fpace  of  24  hours  to  the  warm  and  dry 
air  of  a  room,  which  had  been  heated  by  a  German  dove  for  fe~ 
veral  months,  and  during  the  lad  fix  hours  had  raifed  the  ther¬ 
mometer  to  83°  of  Fahrenheit ;  after  which  he  weighed  equal 
quantities  of  the  different  fubffances  with  a  very  accurate  ba¬ 
lance.  They  were  then  fpread  out  upon  a  China  plate,  and 
1  removed  into  a  very  large  uninhabited  room  upon  the  fecond 
floor,  where  they  were  expofed  48  hours  upon  a  table  placed  in 
the  middle  of  the  room,  the  air  of  which  was  at  43°  of  Fahren¬ 
heit.  At  the  end  of  this  fpace  they  were  weighed,  and  then 
removed  into  a  damp  cellar,  and  placed  on  a  table  in  the  mid¬ 
dle  of  the  vault,  where  the  air  was  at  the  temperature  of  47°, 
and  which  by  the  hygrometer  l'cemed  to  be  fully  faturated  with 
moidure.  In  this  Situation  they  were  differed  to  remain  three 
days  and  three  nights ;  the  vault  being  all  the  time  hung  round 
with  wet  linen  cloths,  to  render  the  air  as  completely  damp 
as  poflible.  At  the  end  of  three  days  they  were  weighed,  and 
the  weights  at  the  different  times  were  found  in  the  following 
Table  : 


Weight  af¬ 
ter  being 
dried  in  the 
hoc  toom. 

Sheeps*  wool 
Beaver’s  fur 

'The  fur  of  a  R  uflian  hare 
Eider  down 

C  Raw  tingle  thread 
Silk  <  Ravellingsofwhite ") 

L  taftety  /  ) 

C  Fine  lint 

Linen*  Ravel  ling?  of  fine 

i.  linen 
Cotton  wool 
Ravcllings  of  filver  lace 


} 


1000 

Parts 


Weightaf- 
ter  coming 
out  of  the 
cold  room. 

1084 

1072 

1063 

1067 

10  s) 
1034 

1046 

1044 

104 3 

1COO 


Weightafter 
remaining 
72  h.  in  the 
vault. 

1163 

1123, 

Hl3 

in* 

1107 

1103 

x  101 

1082 

1089 

JOOO 


On  thefe  experiments  our  author  obferves,  that  though  linen, 
from  the  apparent  eafe  with  which  it  receives  dampnefs  from 
the  atmofphere,  feems  to  have  a  much  greater  attradlion  for 
water  than  any  other ;  yet  it  would  appear,  frern  what  is  related 
above,  that  thofe  bodies  which  receive  water  in  its  ineladic 
form  with  the  greated  eafe,  or  are  mod  eafily  wet,  are  not thofe 
which  in  all  cafes  attract  the  moidure  of  the  atmofphere  with 
the  greated  avidity.  “  Perhaps  (fays  he),  the  apparent  dxir.p- 
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nef s  of  linen  to  the  touch  arifes  more  from  the  eafe  with  which 
that  fubltance  parts  with  the  water  it  contains,  than  from  the 
quantity  of  water  it  actually  holds  :  in  the  fame  manner  as  a 
body  appears  hot  to  the  touch,  in  confequence  of  its  parting 
freely  with  its  heat ;  while  another  body,  which  is  really  at  the 
fame  temperature,  but  which  withholds  its  heat  with  greater 
obfrinacy,  affedts  the  fen(c  of  feeling  much  lei's  violently.  It 
is  well  known  that  woollen  clothes,  fuch  as  llanels,  &c.  worn 
next  the  fit  in,  greatly  promote  infenfible  perfpiration.  May 
not  this  arife  principally  from  the  Arong  attraction  which  fub- 
filts  between  wool  and  the  watery  vapour  which  is  continually 
iffuing  from  the  human  body  ?  That  it  does  not  depend  entirely 
on  the  warmth  of  that  covering,  is  clear  ;  for  the  fame  degree  of 
warmth,  produced  by  wearing  more  clothing  of  a  different  kind, 
does  not  produce  the  fame  effect.  The  perfpiration  of  the  hu¬ 
man  body  being  abforbed  by  a  covering  of  flanel,  it  is  imme¬ 
diately  diftributed  through  the  whop  thick nefs  of  that  fubftance, 
and  by  that  means  expofed,  by  a  very  large  furface,  to  be  carried 
oil  by  the  atmofpbere  ;  and  the  lots  of  this  watery  vapour, 
which  the  flanel  fuftains  on  the  one  tide  by  evaporation,  being 
immediately  reftored  from  the  other,  in  confequence  of  the 
ftrong  attraction  between  the  flanel  and  this  vapour,  the  pores 
of  the  fkin  are  ditencumbered,  and  they  are  continually  fur- 
rounded  by  a  dry  and  falubrious  atmofpbere." 

Our  author  expreffes  his  fuvprife,  that  the  cuflom  of  wearing 
■flanel  next  the  fkin  ffould  not  have  prevailed  more  univerfally. 
He  is  confident  it  would  prevent  a  number  of  difeafes  ;  and  he 
thinks  there  is-  no  greater  luxury  than  the  comfortable  fenfation 
which  arifes  from  wearing  it,  efpecially  after  one  is  a  little  ac- 
ctidomed  to  it.  “■  It  is  a  miftaken  notion  (lays  he),  that  it  is 
too  warm  a  clothing  for  fummer.  I  have  worn  it  in  the  hotted 
climates,  and  at  all  leafons  of  the  year ;  and  never  found  the 
lead  inconvenience  from  it.  It  is  the  warm  bath  of  a  perfpiration 
confined  by  a  linen  fhirt,  wet  with  fweat,  which  renders  the 
fummer  heats  of  fouthern  climates  fo  infupportable  ;  but  flanel 
promotes  perfpiration,  and  favours  its  evaporation  ;  and  evapo¬ 
ration,  as  is  well  known,  produces  pofitive  cold. 

It  has  been  obferved  that  new  flanel,  after  fome  time  wear¬ 
ing,  acquires  the  property  of  fhining  in  the  dark,  but  dotes  it 
on  being  waffled.  See  Pbilof  TranJ.  n°  483.  §  7. 

FL.ANK,  in  the  manege,  is  a  term  applied  to  the  tides 
of  a  horfe  s  buttocks,  &c.  In  a  dried  fenfe,  the  flanks  of  a 
horle  are  the  extremes  of  the  belly,  where  the  ribs  are  wanting, 
and  are  below  the  loins.  The  flanks  of  a  horfe  fnould  be  full, 
having,  at  the  top  of  each,  a  feather.  The  didance  between  the 
lad  rib  and  haunch-bone,  which  is  properly  the  flank,  ffould  be 
ffort,  which  they  term  well  coupled,  fuch  hor-fes  being  mod 
hardy,  and  fit  to  endure  labour.  A  horfe  is  faid  to  have  no 
flank  if  the  lad  of  the  ffort  ribs  be  at  a  coufiderable  diflance 
from  the  haunch-bone  ;  as  alfo  when  his  ribs  are  too  much 
flraightened  in  their  eompafs. 

Flank,  in  war,  is  ufed  by  way  of  analogy  for  the  fide  of  a 
battalion,  army,  &c.  in  contradiftinCIion  to  the  front  arid  rear. 
To  attack  the  enemy  in  far.k,  is  to  difeover  and  fire  upon  them 
on  one  lide.  See  File. 

Flank,  in  fortificadon,  is  a  line  drawn  from  the  extremity 
of  the  face  towards  the  infide  of  the  work.  Or,  flank  is  that 
part  of  a  bullion  which  reaches  from  the  curtain  to  the  face, 
and  defends  the  oppolUe  face,  the  flank,  and  the  curtain.  See 
Fortification. 

FLAT,  in  lea-language,  denotes  a  level  ground  lying  at  a 
fmall  depth  under  the  lurfaceof  the  fea,.and  is  alio  called  a  Jboal 
or  JbulL'VJ. 

Flat  bottomed  Boats,  are  fuch  as  are  made  to  fwiro  in  {hallow 
water,  and  to  carry  a  great  number  of  troops,  artillery,  ammu¬ 
nition,  &c.  They  are  conflrudted  with  a  12  pounder,  bow- 
■chal'e,  and  an  18  pounder,  flern-chafe  j  their  keel  is  from  90 
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to  100  feet,  and  from  12  to  24  feet  beam.  They  have  one  maff# 
a  large  fquare  main-fail,  and  a  jib-fail  ;  are  rowed  by  18  or 
20  oars,  and  can  carry  400  men  each.  The  gun  takes  up  one 
bow,  and  a  bridge  the  other,  over  which  the  troops  are  to 
march.  Thofe  that  carry  horfes  have  the  fore- part  of  the 
boat  made  to  open  when  the  men  are  to  mount  and  ride  over  a 
bridge. 

FLATMAN  (Thomas),  an  Engdiff  poet  of  fome  repute, 
bom  at  London  about  the  year  1633-  He  ffudied  at  the  Inner- 
Temple,  and  became  a  barrifter,  but  it  does  not  appear  that  he 
ever  pra&iled ;  for  having  a  turn  for  the  fine  arts,  he  gave  a 
loofe  to  his  inclination  that  way,  and  acquired  reputation  both 
as  a  poet  and  a  painter.  He  publiffed,  in  16S2,  a  third  edi¬ 
tion  of  his  poems  and  fongs,  dedicated  to  the  duke  of  Ormond, 
with  a  print  of  himfelf  as  a  frontifpiece  :  he  aifo  publiffed  a  la- 
tirical  romance  in  profe,  on  Richard  Cromwell,  foon  after  the 
reiteration  ;  which  took  greatly  during  that  turn  of  affairs. 
He  died  about  1688. 

FLATS,  in  mufic.  See  Interval. 

FLATUS,  flatulence,  in  medicine  ;  vapours  generated- 
in  the  ftomach  and  intettines,  chiefly  occafioned  by  a  weaknefs 
of  thofe  parts.  They  occafion  diftenfion,  uneafv  fenfations,  and 
ficknefs,  and  often  a  confiderable  degree  of  pain.  See  Medi¬ 
cine. 

FLAVEL  (John),  an  eminent  nonconformtft  minifter,  W2S 
educated  at  University  college  in  Oxford  ;  and  became  mini- 
Aer  of  Deptford,  and  afterwards  of  Dartmouth  in  Devonffire, 
where  he  refiaed  the  greateft  part  of  his  life,  and  was  admired 
for  his  preaching.  Though  he  was  generally  refpedted  at  Dart¬ 
mouth,  yet  in  1685  feveral  of  the  aldermen  of  that  town,  at¬ 
tended  by  the  rabble,  carried  about  a  ridiculous  effigy  of  him, 
to  which  were  affixed  the  Bill  of  Exclufion  and  the  Covenant. 
Upon  this  occafion,  he  thought  it  prudent  to  withdraw  from  the 
town  ;  not  knowing  what  treatment  he  might  meet  with  from 
a  riotous  mob,  headed  by  magiftrates  who  were  themfelves 
among  the  loweft  of  mankind.  Part  of  his  Diary,  printed 
with  his  Remains,  mult  give  the  reader  a  high  idea  of  his  piety. 
He  died  in  1691,  aged  61  ;  and  after  his  death,  his  works, 
which  confided  of  many  pieces  of  praftical  divinity,  were 
printed  in  two  volumes  folio.  Among  thefe,  the  inoft  famous- 
are  his  “  Navigation  Spiritualized,  or  a  Mew  Compafs  for 
Seamen,  confiding  of  32  points  of  pleafa-nt  oblervations  and  fe- 
rious  reflections,”  of  which  there  have  been  feveral  editions  in 
8 vo  ;  and  his  “  Hufbandry  Spiritualized,  &c.  with  occafionul 
meditations  upon  beads,  birds,  trees,  flowers,  rivers,  and  feveral 
other  objects,”  of  which  alfo  there  have  been  many  editions  in 
octavo. 

FLAX,  in  botany.  See  Linum.  The  following  particu¬ 
lars  with  regai'd  to  the  manner  of  raffing  flax  have  been  for  fome 
years  pad  warmly  recommended  by  the  truftees  for  fifferies, 
manufactures,  and  improvements  in  Scotland. 

Of  tbe  Choice  of  tbe  Soil,  and  preparing  the  Ground  fet 
Flax.  A  fkiiful  flax-raifer  always  prefers  a  free  open  deep 
loam,  and  all  grounds  that  produced  the  preceding  year  a  good 
crop  of  turnip,  cabbage,  potatoes,  barley,  or  broad  clover  j 
or  have  been  formerly  laid  down  rich,  and  kept  for  fome  years 
in  padure.  A  clay  (oil,  the  fecond  or  third  crop  after  being 
limed,  will  anfwer  well  for  flax  ;  provided,  if  the  ground  be  fliti 
Aid,  that  it  be  brought  to  a  proper  mould,  by  tilling  after  har- 
vefl,  to  expofe  it  to  the  winter  frofls.  All  new  grounds  produce 
a  drongcrop  of  flax,  and  pretty  free  of  weeds.  W  hen  a.  great 
many  mole-heaps  appear  upon  new  ground,  it  anfwers  the  bet¬ 
ter  for  flax  after  one  tilling.  Flax-feed  ought  never  to  be  fown 
on  grounds  that  are  either  too  wet  or  dry  ;  but  on  fuch  as  re¬ 
tain  a  natural  moiflure  :  and  fuch  grounds  as  are  inclined  to 
weeds  ought  to  be  avoided,  uniefs  prepared  by  a  caretul  lum* 
mer-failow. 
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If  the  lint-feed  be  fown  early,  and  the  flax  not  allowed  to 
{bind  for  feed,  a  crop  of  turnip  may  be  got  after  the  flax  that 
very  year  ;  the  fecond  year  a  crop  ot  rye  or  barley  may  be 
taken  ;  and  the  third  year,  grafs-feeds  are  fometimes  fown  along 
with  the  lint-feed.  This  is  the  method  tnoftly  pra&ifed  in  and 
about  the  counties  of  Lincoln  and  Somerfet,  where  great  quan¬ 
tities  of  flax  and  hemp  are  every  year  raifed,  and  where  thele 
crops  have  long  been  capital  articles.  There,  old  ploughed 
grounds  are  never  fown  with  lint-feed,  unlefs  the  foil  be  very 
rich  and  clean.  A  certain  worm,  called  in  Scotland  the  coup- 
worm,  abounds  in  new-ploughed  grounds,  which  greatly  hurts 
every  crop  but  flax.  In  l'mall  inelofures  lurrounded  with  trees 
or  high  hedges,  the  flax,  for  want  of  free  air,  is  fobjefit  to  fall 
before  it  be  ripe,  and  the  droppings  of  rain  and  dew  from  the 
trees  prevent  the  flax  wrthin  the  reach  ot  the  trees  from  growing 
to  any  perfection.  Of  preceding  crops,  potatoes  and  hemp  are 
the  beft  preparation  for  flax.  In  the  fens  of  Lincoln,  upon 
proper  ground  of  old  tillage,  they  fow  hemp,  dunging  well  the 
tirft  year;  the  fecond  year,  hemp  without  dung;  the  third 
year,  flax  without  dung;  and  that  fame  year,  a  crop  of  turnip 
eat  on  the  ground  by  flieep;  the  fourth  year,  hemp  with  a  large 
coat  of  dung;  and  to  on  fucceflively. 

If  the  ground  be  flee  and  open,  it  fliould  be  but  once 
ploughed,  and  that  as  lb  How  as  poflible,  not  deeper  than  2^ 
inches.  t  fhould  be  laid  flat,  reduced  to  a  fine  garden  mould 
by  go  d  harrowing,  and  all  (tones  and  f>ds  fhould  be  carried 
oft  Except  a  little  pigeon’s  dung  for  cold  or  four  ground,  no 
other  dung  fhould  be  ufed  preparatory  fur  flax;  becaufe  it  pro¬ 
duces  too  many  weeds,  and  throws  up  the  flax  thin  and  poor 
upon  the  ftalk.  Before  fowing,  the  bulky  clods  fhould  be 
broken,  or  carried  off  the  ground  ;  and  (tones,  qui  kenings,  and 
every  Other  thing  that  may  hinder  the  growth  ot  the  flax, 
fhould  be  carefully  fallen  away. 

Choice  of  Seed.  The  brighter  in  colour,  and  heavier  the 
feed  is, To  much  the  better  ;  that  which  when  bruited  appears  of 
a  light  or  yellowifh  green,  and  f:\th  in  the  heart,  oily  and  not 
dry,  and  fmells  and  tafies  fweet,  and  not  fufry,  may  be  depend¬ 
ed  upon.  Dutch  feed  of  the  preceding  year’s  growth,  fur  the 
moll  part,  anfwers  beft  ;  but  it  feldom  fucceeds  if  kept  ano¬ 
ther  year.  It  ripens  fooner  than  any  other  foreign  feed.  Phila¬ 
delphia  feed  produces  fine  lint  and  few  bolls,  becaufe  fown 
thick,  and  anfwers  beft  in  wet  cold  foils.  Riga  feed  pro 
duces  coarfer  lint,  and  the  greatefi  quantity  of  Iced.  Scotch 
feed,  when  well  winned  and  kept,  and  changed  from  one  kind 
of  foil  to  another,  l’ometimes  anfwers  pretty  well  ;  but  (hould 
be  fown  thick,  as  many  of  its  grains  are  bad,  and  fail.  It 
fprings  well,  and  its  flax  is  fooner  ripe  than  any  other  ;  but  its 
produce  afterwards  is  generally  inferior  to  that  from  foreign 
leed.  A  kind  has  been  lately  imported,  called  Monel  feed ; 
which  looks  well,  is  fhort  and  plump,  but  feklum  grows  above 
eight  inches,  and  on  that  account  ought  not  to  be  fown. 

Method  of  Sowing.  The  quantity  of  lint- feed  fown  fhould  be 
proportioned  to  the  condition  of  the  foil  ;  for  if  ihe  ground  be 
in  good  heart,  and  the  feed  fown  thick,  the  crop  will  he  in 
danger  of  falling  before  it  is  ready  for  pulling.  In  Scotland, 
from  ix  to  12  peeks  Linlithgow,  meafure  of  Dutch  or  Riga 
feed  is  generally  thought  fulfil -icn(  for  one, acre  ;  an  l  about  jo 
pecks  of  Philadelphia-feed,  which,  being  the  {mailed  grained, 
goes  fartheft.  P,iga  lint  feed,  an  the  next  year’s  produce  of  it, 
is- preferred  in  Lincolufhire.  The  tin  e  for  fowir.g  lint  feed  is 
from  the  middle  of  March  to  the  end  of  April,  as  the  ground 
and  feafbn  anfwe’  :  but  the  earlier  the  feed  is  fown,  the  Ids 
the  crop  in:er‘er  th  the  corn- harveft  Late  fown  lint-feed 
may  grow  long,  hut  the  flax  upon  the  ftalk  will  be  thin  and 
poor.  After  lowing,  th,  ground  ought  to  he  hai rawed  till  the 
feed  is  well  covered,  and  ti  n  (hippo:  ng  the  foil,  at>  before 
mentioned,  to  De  free  and  reduced  10  a  fine  mould  J  a  ought  to 


be  rolled.  When  a  farmer  fows  a  large  quantity  of  lint-feed,  he 
may  find  it  proper  to  fow  a  part  earlier  and  part  later,  that  in 
the  future  operations  of  weeding,  pulling,  watering,  and 
grafting,  the  work  may  be  the  -eafier  and  more  conveniently 
gone  about.  It  ought  always  to  be  fown  on  a  dry  bed. 

Of  Weeding.  Flax  ought  to  be  weeded  when  the  crop  is 
about  four  inches  long.  If  longer  deferred,  the  weeders  will  fo 
much  break  and  bend  the  (talks,  that  they  will  never  perhaps 
recover  their  ftraightnefs  again ;  and  when  the  flax  grows 
crooked,  it  is  more  liable  to  be  hurt  in  the  rippling  and  fwing- 
ling.  Q-uicken-grafs  fhould  not  be  taken  up  ;  for,  being  ftrongly 
rooted,  the  pulling  of  it  always  ioolens  a  deal  of  the  lint.  If 
there  is  an  appearance  of  a  fettled  drought,  it  is  better  to  defer 
the  weeding,  than  by  that  operation  to  expole  the  tender  roots 
of  the  flax  to  the  drought.  So  foon  as  the  weeds  are  got  out, 
they  ought  to  be  carried  uffi  the  field,  infteadof  being  laid  in  the 
furrow,  where  they  often  take  root  again,  and  at  any  rate  ob- 
ftract  the  growth  of  the  flax  in  the  furrows. 

Of  Pulling.  When  the  crop  grows  fo  fhort  and  branchy 
as  to  appear  more  valuable  for  feed  than  flax,  it  ought  not  to  be 
pulled  before  it  be  thoroughly  ripe  ;  but  if  it  grows  long  and 
not  branchy,  the  feed  fhould  be  difregarded,  and  all  the  attention 
given  to  the  flax.  In  the  laft  cafe  it  ought  to  be  pulled  after 
the  bloom  has  fallen,  when  the  ftalk  begins  to  tijrn  yellow,  and 
before  the  leaves  fall,  and  the  bolls  turn  hard  and  fharp-pointed. 
When  the  ftalk  is  l'mall,  and  carries  few  bolls,  the  flax  is  fine  ; 
but  the  ftalk  of  coarfe  flax  is  grofs,  rank,  branchy,  and  carries 
many  bolls.  When  the  flax  has  fallen,  and  lies,  l'ueh  as  lies 
ought  to  be  immediately  pulled,  whether  it  has  grown  enough 
or  not,  as  otherwife  it  will  rot  altogsther.  When  parts  of  the 
fame  field  grow  unequally,  fo  that  feme  parts  are  ready  for  pull- 
itig  before  other  parts,  only  what  is  ready  fhould  be  pulled, 
and  the  reft  fhould  be  differed  to  ftand  till  it  ripens. 

The  flax-raifer  ought  to  be  at  pains  to  pull,  and  keep  by 
it  ft  ft,  each  different  kind  of  lint  which  he  finds  in  his  field; 
what  is  both  long  and  fine,  by  itfelf;  what  is  both  long  and- 
coarfe,  by  itfelf;  what  is  both  fhort  and  fine,  by  itfelf;  what  is 
both  (hurt  and  coarfe,  by  itfelf ;  and  In  like,  manner  every  other 
kind  by  itfelf  that  is  of  the  fame  f fee  and  quality.  If  the  differ¬ 
ent  kinds  be  not  thus  kept  feparate,  the  flax  muft  be  much  da¬ 
maged  in  the  watering  and  the  other  fucceeding  operations. 
What  is  commonly  called  under  -growth  may  be  negieCted  as 
ufelels.  Few  perfons  that  have  fieen  pulled  flax  are  ignorant  of 
the  method  of  laying  it  in  handfuls  acrofs  each  other;  which 
gives  the  flax  fufficicnt  air,  and  keeps  the  handfuls  feparate  and 
ready  for  the  rippler  to  work  upon. 

Of  Stacking  up  for  JJfuifer,  and  Winning  the  Seed.  If  the  flax 
be  more  valuable  than  the  feed,  it  ought  by  no  means  to  be 
flacked  up ;  for  its  o.wn  natural  juice  affifts  it  greatly  in  the 
watering  ;  whereas,  if  kept  long  unwatered,  it  loles  that  juice, 
and  the  harle  adheres  fo  much  to  the.  boon,  ihat  it  requires  longer 
time  to  water,  and  even  the  quality  of  the  flax  becomes  thereby 
hardier  and  coarfer.  Beftdes,  the  ,flax  ftacked  up  over  year  is 
in  great  danger  from  vermin  and  other  accidents;  the  water  in 
fpring  is  not  fo  foft  and  Warm  as  in  harveft  ;  and  near  a  year  is 
thereby  loft  of  the  uieof  the  lint :  but  if  the  flax  be  fofliort  and 
branchy  as  to  appear  moft  valuable  for  feed,  it  ought,  after  pull¬ 
ing,  to  be  ftouked  and  dried  upon  the  field,  as  is  done  with 
corn  ;  then  (lacked  up  for  winter,  rippled  in  fpring;  and  after 
(heeling,  the  feed  thould  be  well  cleaneji  from  bad  feeds,  8rc. 

Oj  Rippling.  If  the  flax  is  to  be  regarded  mote  than  the 
feed,  it  (hould,  after  pulling,  he  aliened  to  lie  foroe  hours  upon 
the  ground  to  dry  a  little,  and  fq  gain  feme,  firmnefs,  to  prevent 
the.  (kin  or  h.irle,  whft  h  is  the  flax,  from  rubbing  off  in  the  rip¬ 
pling  ;  an  operation  which  ought  by  no  meins  to  be  neglefted, 
as  the  bolls,  if  put  into  the  water  along  with  the  flax,  breed  ver¬ 
min  there,  and  otherwife  fpuil  the  water.  The  bolls  alio  prove 
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very  Inconvenient  in  the  grafting  and  breaking.  In  Lin- 
colnfhlre  and  Ireland,  they  think  that  rippling  hnrts  the  flax  ; 
and  therefore,  in  place  of  rippling,  they  ftrike  the  bolls  againft 
a  ftone.  The  handfnls  for  rippling  fkculd  not  be  great,  as  that 
endangers  the  lint  in  the  rippling  comb.  After  rippling,  the 
flax-railer  will  perceive,  that  he  is  able  to  aiYort  each  llze  and 
quality  of  the  flax  by  itfelf  more  exafily  than  he  could  before. 

Of  Watering.  A  running  ftream  waftes  the  lint,  makes  it 
white,  and  frequently  carries  it  away.  Lochs,  by  the  great 
quantity  and  motion  of  the  water,  alfo  watte  and  whiten  the 
flax,  though  not  fo  much  as  running  ftreams.  Both  rivers  and 
lochs  water  the-flax  quicker  than  canals.  But  all  flax  ought  to 
be  watered  in  canals,  which  fhould  be  funk  in  clay  ground  if 
poffible,  as  that  fori  retains  the  water  beft  :  but  if  a  firm  reten¬ 
tive  foil  cannot  be  got,  the  bottom  or  fides  of  the  canal,  or  both 
the  bottom  and  fides,  may  be  lined  with  clay  ;  or  inftead  of 
lining  the  fides  with  clay,  which  might  fall  down,  a  ditch  may 
be  dug  without  the  canal,  and  filled  with  clay,  which  will  pre¬ 
vent  both  extraneous  water  from  entering,  and  the  water  within 
from  running  off'. 

A  canal  of  40  feet  long,  fix  broad,  and  four  deep,  will  gene¬ 
rally  water  the  growth  of  an  acre  of  flax.  It  ought  to  be  filled 
with  frefh  foft  water  from  a  river  or  brook,  if  poifible  two  or  three 
weeks  before  the  flax  is  put  in,  and  expofed  all  that  time  to  (he 
heat  of  the  fun.  The  greater  way  the  river  or  brook  has  run, 
the  fofter,  and  therefore  the  better,  will  the  water  be.  Springs, 
or  {hort-runs  from  hills,  are  too  cold,  unlefs  the  water  is  allowed 
to  Hand  long  in  the  canal.  Water  from  coal  or  iron  is  very  bad 
for  flax.  A  little  of  the  powder  of  galls  thrown  into  a  glafs  of 
water  will  immediately  difeover  if  it  comes  from  minerals  of 
that  kind,  by  turning  it  into  a  dark  colour,  more  or  lefs  tinged  in 
proportion  to  the  quantity  of  metal  it  contains.  The  canal 
ought  not  to  be  under  {hade  ;  which,  befides  keeping  the  fun 
from  foftening  the  water,  might  mak&  one  part  of  the  canal 
cooler  than  another,  and  fo  water  the  flax  unequally. 

The  flax-raifer  will  obferve,  when  the  water  is  brought  to  a 
proper  heat,  that  fmall  plants  will  be  rifing  quickly  in  it,  num¬ 
bers  of  fmall  inl'efts  and  reptiles  will  be  generating  there,  and 
hubbies  of  air  rifing  on  the  furface.  If  no  fuch  figns  appear, 
the  water  is  fcarcely  warm  enough,  or  is  otherwife  unfit  for 
flax.  Mofs-holes,  when  neither  too  deep  nor  too  {hallow,  fre¬ 
quently  anfwer  well  for  watering  flax,  when  the  water  is  pro¬ 
per,  as  before  deferibed.  The  proper  leafon  for  watering  flax 
is  from  the  end  of  July  to  the  end  of  Augult.  The  doing  this  as 
foon  as  poffible  after  pulling  is  very  advantageous.  The  flax 
being  forted  after  rippling,  as  before  mentioned,  fhould  next  be 
put  in  beets,  never  larger  than  a  man  can  grafp  with  both  his 
hands,  and  tied  very  flack  with  a  band  of  a  few  ftalks.  Dried 
rulhes  anfwer  exceedingly  well  for  binding  flax,  as  they  do  not 
rot  in  the  water,  and  may  be  dried  and  kept  for  ufe  again.  The 
beets  {hould  be  put  into  the  canals  Hope-ways,  or  half  Handing 
upon  end,  the  root-end  uppermoft.'  Upon  the  crop-ends,  when 
•uppermoft,  there  frequently  breeds  a  deal  of  vermin,  deflruc- 
live  of  the  flax,  which  are  effectually  prevented  by  putting  the 
crop-end  downmoft. 

The  whole  flax  in  the  canal  ought  to  be  carefully  covered 
from  the  fun  with  divots ;  the  grafly  fide  of  which  fhould  be 
next  the  flax,  to  keep  it  clean.  If  it  is  not  thus  covered,  the 
fun  will  difcolour  the  flax,  though  quite  covered  with  water.  If 
the  divots  are  not  weighty  enough  to  keep  the  flax  entirely  un¬ 
der  water,  a  few  Hones  may  be  laid  above  thorn.;  but  the  flax 
fhould  not  be  preffed  to  the  bottom. 

When  the  flax  is  fufficiently  watered,  it  feds  foft  to  the  gripe, 
and  the  harle  parts  eafily  with  the  icon  or  Jhow,  which  laft  is 
then  become  brittle,  and  looks  whitifh.  When  thefe  figns  are 
found,  the  flax  {hould  be  taken  out  of  the  water,  beet  after  beet; 
each  gently  ruffed  in  the  water,  to  eleanfc  it  of  the  naltinefs 


which  has  gathered  about  it  in  the  canal ;  and  as  the  lint  Is  then 
very  tender,  and  the  beet  flackly  tied,  it  muft  be  carefully  and 
gently  handled.  Great  care  ought  to  be  taken  that  no  part  be 
overdone ;  and  as  the  coarfeft  waters  fooneft,  if  different  kinds 
be  mixed  together,  a  part  will  be  rotted,  when  the  reft  is  not  fuf¬ 
ficiently  watered.  When  lint  taken  out  of  the  canal  is  not 
found  fufficiently  watered,  it  may  be  laid  in  a  heap  for  12,  18* 
or  24  hours,  which  will  have  an  effeCt  like  more  watering  ;  but 
this  operation  is  nice,  and  may  prove  dangerous  in  unfkilful 
hands.  After  the  flax  is  taken  out  of  the  canal,  frelh  lint 
fhould  not  be  put  a  fecond  time  into  it,  until  the  former  wa¬ 
ter  be  run  off,  and  the  canal  cleaned,  and  l'upplied  with  a  frefh 
quantity  of  water. 

Of  Grajfng.  Short  heath  is  the  beft  field  for  grafting  flax  ; 
as,  when  wet,  it  fallens  to  the  heath,  and  is  thereby  prevented 
from  being  blown  away  by  the  wind.  The  heath  alfo  keeps  it  a 
little  above  the  earth,  and  fo  expofes  it  the  more  equally  to  the 
weather.  When  fuch  heath  is  not  to  he  got,  links  or  clean  old 
lea-ground  is  the  next  beft.  Long-graSfs  grounds  fhould  be 
avoided,  as  the  grafs- growing  through  the  lint  frequently'  fpots, 
tenders,  or  rots  it ;  and  grounds  expofed  to  violent  winds 
fhould  alfo  be  avoided. 

The  flax,  when  taken  out  of  the  water,  muft  be  fpread  very 
thin  upon  the  ground  ;  and  being  then  very  tender,  it  muft  be 
gently  handled.  The  thinner  it  is  fpread  tfee  better,  as  it  is  then 
the  more  equally  expoftd  to  the  weather.  But  it  ought  never 
to  be  fpread  during  a  heavy  fhower,  as  that  would  wafh  and 
wafte  the  harle  too  much,  which  is  then  exceffively  tender,  but 
foon  after  becomes  firm  enough  to  bear  the  rains,  which,  with 
the  open  air  and  funfhine,  cleans,  foftens,  and  purifies  the  harle 
to  the  degree  wanted,  and  makes  it  blifler  from  the  boon.  I11 
fhort,  after  the  flax  has  got  a  little  firmnefs  by  being  a  few  hours 
fpread  in  dry  weather,  the  more  rain  and  funfhine  it  gets  the 
better. 

If  there  be  little  danger  of  high  winds  carrying  off  the  flax,  It 
will  be  much  the  better  for  being  turned  about  once  a-week.  If 
it  is  not  to  be  turned,  it  ought  to  be  very  thin  fpread.  The 
fpreading  of  flax  and  hemp,  which  requires  a  deal  of  ground,  en¬ 
riches  it  greatly. 

The  flax-railer  fhould  fpread  his  firft  row  of  flax  at  the  end  of 
the  field  oppofite  to  the  point  from  whence  the  molt  violent 
wind  commonly  comes,  placing  the  root-ends  foremoft.  He 
makes  the  root-ends  of  every  other  row  overlap  the  crop-ends 
of  the  former  row  three  or  four  inches,  and  binds  down  the  fall 
row  with  a  rope  ;  by  which  means  the  wind  does  not  eafily  get 
below  the  lint  to  blow  it  away  :  and  as  the  crop-ends  are  feldom 
fo  fully  watered  as  the  root-ends,  the  aforelaid  overlapping  has 
an  effect  like  giving  the  crop-ends  more  watering.  Experience 
only  can  fully  teach  a  perfon  the  figns  of  flax  being  fufficiently 
grafted  :  then  it  is  of  a  clearer  colour  than  formerly;  the  harle 
is  bliftered  up,  and  eafily  parts  with  the  boon,  which  is  then 
become  very  brittle.  The  whole  fhould  be  fufficiently  grafted 
before  any  of  it  is  lifted ;  for  if  a  part  be  lifted  fooner 
than  the  reft,  that  which  remains  is  In  great  danger  from  the 
winds. 

A  dry  day  ought  to  be  chofen  for  taking  up  the  flax;  and  if 
there  is  no  appearance  of  high  wind,  it  fhould  be  loofed  from  the 
heath  or  grafs,  and  left  loole  for  lome  hours,  to  make  it  tho¬ 
roughly  dry. 

As  a  great  quantity  of  flax  can  fcarcely  be  all  equally  wa¬ 
tered  and  grafted,  and  as  the  different  qualities  will  beft  appear 
at  lifting  the  flax  off  the  grafs;  therefore  at  that  time  each  dif¬ 
ferent  kind  fhould  be  gathered  together,  and  kept  by  itfelf  j 
that  is,  all  of  the  fame  colour,  length,  and  quality. 

The  fmaller  the  beets  lint  is  made  up  in,  the  better  for  dry¬ 
ing,  and  the  more  convenient  for  flacking,  houfing,  & c.  and  in 
making  up  thefe  beets,  as  in  every  other  operation  upon  flax,  it 
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is  of  great  eonfequenre  that  the  lint  be  laid  together  as  it  grew, 
the  root-ends  together,  and  the  crop-ends  together, 

YvAX-Dreffing.  For  many  ages  it  was  the  practice  to  fepa- 
rate  the  boon  or  core  from  the  tiax,  which  is  the  bark  of  the 
plant,  by  the  following  fimple  hand-methods.  Firft,  for  break¬ 
ing  the  boon,  the  ftalks-in  linall  parcels  were  beat  with  a  mal¬ 
let ;  or,  more  dexteroully,  the  break  (Plate  27.  fig.  1.  and  2.) 
was  ufed  thus  :  The  flax  being  held  in  the  left-hand  acrofs  the 
three  under-teeth  or  j words  of  the  break  A,  fig.  1.  and  a,  fig.  2, 
the  upper-tertb,  B,  fig.  X.  and  b,  fig.  2,  were  with  the  right- 
hand  quickly  and  often  forced  down  upon  the  flax,  which  was 
artfully  thifted  and  turned  with  the  left  hand.  Next,  for  clear¬ 
ing  the  flax  of  the  broken  boon,  the  workman  with  his  left- 
hand  held  the  flax  over,  the  Jiock,  fig.  ,3.  and  4.  while  with  his 
right-hand  he  llruck  or  threflied  the  flax  with  the  feuteber, 

fig-  5- 

Thefe  methods  of  breaking  and  fcutching  the  flax  being 
flow  and  very  laborious,  a  water-mill  was  invented  in  Scotland 
about  40  years  ago;  which,  with  fothe  late  improvements, 
makes  great  difpatch,  and  in  fkilful  and  careful  hands  gives  fa- 
tisfaftion.  It  has  been  generally  conftnufted  to  break  the  boon 
by  three  dented  rollers,  placed  one  above  the  other;  the  mid¬ 
dle  one  of  which,  being  forced  quickly  round,  takes  the  other 
two  along  with  it,  and  one  end -of  the  handfuls  of  the  flax  being 
by  the  workmen  dire£led  in  between  the  upper  and  middle  roll¬ 
ers,  the  flax  is  immediately  drawn  in  by  the  rollers ;  a  curved 
board  or  plate  of  tin  behind  the  rollers  direfts  the  flax  to  return 
again  between  the  middle  and  undermoft  rollers  ;  and  thus 
the  operation  is  repeated  until  the  boon  be  futficicntly  broke. 
Great  weights  of  timber  or  flone  at  the  ends  of  Levers  prels  the 
upper  and  under  rollers  towards  the  middle  one. 

The  fcutching  is  next  carried  on  by  the  mill  in  the  following 
manner:  Four  arms,  fomething  like  the  hand-feu  tchers  before 
deferibed,  projeft  from  a  perpendicular  axle;  a  box  around  the 
axle  inclofes  thefe  projecting  fcutchers  ;  and  this  box  is  divided 
among  the  workmen,  each  having  fufficient  room  to  ftand  and 
handle  his  flax,  which,  through  flits  in  the  upper  part  and  fides 
of  the  box,  they  hold  in  to  the  ftroke  of  the  fcutchers  ;  which, 
moving  round  horizontally,  ftrike  the  flex  acrofs  or  at  right  an¬ 
gles,  and  fo  threfn  out  or  clear  it  of  the  boon. 

The  breaking  of  the  flax  by  rollers  is  fcarcely  fubjeCt  to  any 
objection,  except  that  it  is  dangerous  to  workmen  nutfufficiently 
oh  their  guard,  who  fometimes  allow  the  rollers  to  take  hold  of 
their  fingers,  and  thereby  their  whole  arm  is  inftantly  drawn  in: 
thus  many  have  loft  their  arms.  To  avoid  this  danger,  a  break, 
upon  the  general  principles  of  the  hand-break  before  deferibed, 
has  been  lately  adapted  to  water-machinery,  and  ufed  in  place 
of  rollers.  The  horizontal  ftroke  of  the  fcutchers  was  long 
thought  too  fevere,  and  wafteful  of  the  flax  ;  but  very  careful 
experiments  have  difeovered,  that  the  waltc  complained  of  mult 
be  charged  to  the  unfkilfulnefs  or  negligence  of  the  workmen, 
as  in  good  hands  the  mill  carries  away  nothing  but  what,  if  not 
lo  fcutched  off,  mult  be  taken  off  in  the  heckling  with  more 
lofs  both  of  time  and  flax.  Rut  to  obviate  this  objection  of  the 
violence  of  the.  horizontal  fcutchers ,  an  imitation  of  hand-fcutch- 
ing  has  been  applied  to  water.  The  fcutchers  then  project 
lrom  an  horizontal  axle,  and  move  like  the  arms  of  a  check- 
reel,  ftriking  the  flax  neither  acrofs  nor  perpendicularly  down, 
but  Hoping  ip  upon  the  parcel  exaCtly  as  the  flax  is  (truck  by  the 
hand-fcirtcher.  This  Hoping  ftroke  is  g®t  by  raifing  the  lcutch- 
ing-ftock  fome  inches  higher  than  the  centre  of  the  axle  ;  and 
by  raifing  or  lowering  the  ftock  over  which  the  flax  is  held,  or 
(brewing  it  nearer  to  or  farther  from  the  fcutchers,  the  workman 
can  temper  or  humour  the  ltroke  almoft  as  he  plcafes. 

A  lint-mill  with  horizontal  fcutchers  upon  a  perpendicular 
axle  requires  a  houi'e  of  two  ftories,  the  rollers  or  break  being 
placed  in  the  ground  ftory,  and  the  fcutchers  in  the  loft  above ; 
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but  a  mill  with  vertical  fcutchers  on  an  horizontal  axle  requires 
but  one  ground  ftory  for  all  the  machinery. 

Another  method  of,  breaking  and  fcutching  flax,  more  expe¬ 
ditious  than  the  old  hand-methods,  and  more  gentle  than  wa¬ 
ter-mills,  has  alfo  been  lately  invented  in  Scotland.  It  is  much 
like  the  break  and  fcutcher  giving  the  (loping  ftroke  laft  de¬ 
feribed,  moved  by  the  foot.  The  treddle  is  remarkably  long, 
and  the  fcutchers  are  fixed  upon  the  rim  of  a  fly-wheel.  The 
foot-break  is  alfo  affifted  in  its  motion  by  a  fly.  Thefe  fool> 
machines  are  very  ufeful  where  there  are  no  water-mills,  but 
they  are  far  inferior  to  the  mills  in  point  of  expedition. 

The  next  operation  that  flax  undergoes  after  fcutching  is 
heckling.  The  heckle  (fig.  6.)  is  firmly  fixed  to  a  bench  be¬ 
fore  the  workman,  who  ftrikes  the  flax  upon  the  teeth  of  the 
heckle,  and  draws  it  through  the  teeth.  To  perfons  unac¬ 
quainted  with  that  kind  of  work  this  may  feem  a  very  fimple 
operation  ;  but,  in  fa<5t,  it  requires  as  much  practice  to  acquire 
the  method  of  heckling  well,  and  without  wafting  the  flax,  as 
any  other  operation  in  the  whole  manufa&ure  of  linen.  They 
ufe  coarfer  and  wider-teethed  heckles,  or  finer,  according  t« 
the  quality  of  the  flax  ;  generally  putting  the  flax  through  two 
heckles,  a  coarfer  one  firft,  and  next  a  fine  one. 

Flax  for  cambric  and  fine  lawn,  thread,  and  lace,  is  drefied  in 
a  manner  fomewhat  different.  It  is  not  (kutched  fo  thoroughly 
as  common  flax,  which  from  the  fkutch  proceeds  to  the  heckle, 
and  from  that  to  the  fpinner:  whereas  this  fine  flax,  after  a 
rough  fkutching,  is  feraped  and  cleanfed  with  a  blunt  knife 
upon  the  workman's  knee  covered  with  his  leather-apron; 
from  the  knife  it  proceeds  to  the  fpinner,  who,  with  a  brufh 
made  for  the  purpofe,  ftraights  and  drefies  each  parcel  juft  be¬ 
fore  ftie  begins  to  fpin  it. 

On  the  l’ubjeft  of  drelfing  flax,  we  refer  the  reader  to  fome  ob~ 
fervations  publifhed  in  the  Gentleman’s  Magazine  for  June 
1787,  which  feem  worthy  of  very  particular  attention. 

In  the  Swedifh  Tranfa<ftions  for  the  year  174 7,  a  method  is 
given  of  preparing  flax  in  fuch  a  manner  as  to  relemble  cotton 
in  whitenefs  and  foftnefs,  as  well  as  in  coherence.  For  this 
purpofe,  a  little  fea-water  is  to  be  put  into  an  iron  pot  or  an  un¬ 
tinned  copper-kettle,  and  a  mixture  of  equal  parts  of  birch-afihes 
and  quicklime  ftrewed  upon  it ;  a  fmalt  bundle  of  flax  is  to  be 
opened  and  fpread  upon  the  furfacc,  and  covered  with  more  of 
the  mixture,  and  the  ftratification  continued  till  the  vefl’el  is  fuf- 
ficiently  filled.  The  whole  is  then  to  be  boiled  with  fea-watai 
for  ten  hours,  frefh  quantities  of  water  being  occafionally  fup- 
plied  in  proportion  to  the  evaporation,  that  the  matter  may 
never  become  dry.  The  boiled  flax  is  to  be  immediately  waflied 
in  the  fea  by  a  little  at  a  time,  in  a  balket,  with  a  fmooth  flick 
at  firft  while  hot ;  and  when  grown  cold  enough  to  be  borne  by 
the  hands,  it  muft  be  well  rubbed,  waflied  with  foap,  laid  to 
bleach,  and  turned  and  watered  every  day.  Repetitions  of  the 
wa(hing  with  foap  expedite  the  bleaching;  after  which  the 
flax  is  to  be  beat,  and  again  well  waflied  ;  when  dry,  it  is  to  be 
worked  and  carded  in  the  fame  manner  as  common  cotton,  and 
prefled  betwixt  two  boards  for  48  hours.  It  is  now  fully  pre¬ 
pared  and  fit  for  ufe.  It  lofes  in  this  prorels  near  one-half  its 
weight,  which  is  abundantly  compenfated  by  the  improvement 
made  in  its  quality. 

Earth- Flax.  See  Amianthus. 

Ncw-Zcaland  Fla x-Plant.  See  Phormium. 

Toad-Fi.  w.  See  Lin  aki  v 

FLEA,  in  zoology.  See  Pjtn.ES. 

Tuva  Bane,  in  botany.  Sec  Conyza. 

Fli-  a  -Bitten,  that  colour  of  a  horfe  which  is  white  of  gr-, 
fpotted  all  over  with  dark  reddifli  (pots. 

FLEAM,  in  furgery  and  farrier^,  an  inftrument  for  lettino 
blood  of  a  man  or  horfe.  A  cafe  cf  fleams,  as  it  is  called  by 
farriers,  comprehends  fix  forts  of  inflruments  ;  two  hocked  one> 
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called  drawers,  and  ufed  for  cleaning  wounds ;  a  pen-knife  ;  a 
ffiarp-pointed  lancet  for  making  incifions  ;  and  two  fleams,  one 
fharp  and  the  other  broad-pointed.  Thefe  laft  are  fomewhat 
like  the  point  of  'a  lancet,  fixed  in  a  flat  handle,  and  no  longer 
than  is  juft  necetTary  to  open  the  vein. 

FLECHIER  (Efprit),  bifliop  of  Nifmes,  one  of  the  moft  ce¬ 
lebrated  preachers  of  his  age,  and  the  publifher  of  many  panegy¬ 
rics  and  funeral  orations,  was  born  at  Perne  in  Avignon  in 
1632.  He  was  nominated  to  the  bifhopric  of  I.avaur  in  1683,  and 
tranflated  to  Nifmes  in  1687.  At  this  latter  place  he  founded  an 
academy,  and  took  the  prelidentfhip  upon  himl'elf :  his  own  pa- 
lice  was  indeed  a  kind  of  academy,  where  he  applied  himfelf 
to  train  up  orators  and  writers,  who  might  ferve  the 
church,  and  do  honour  to  the  nation.  He  publifhed,  betides 
his  panegyrics  and  funeral  orations,  1 .  An  Hiftory  of  the  Em¬ 
peror  Theodofius,  that  of  Cardinal  Ximenes,  and  that  of  Car¬ 
dinal  Commendon.  2.  Several  Sermons.  3.  Mifcellaneous 
Works.  4.  Letters,  &c.  He  died  in  1710. 

FLECKNOE  (Richard),  an  Englifh  poet  in  the  reign  of 
Charles  II.  more  remarkable  for  Mr.  Dryden’s  fatire  on  him 
than  for  any  works  of  his  own.  He  is  laid  to  have  been  ori¬ 
ginally  a  jefuit,  and  to  have  had  good  Englith  connections  in 
the  Catholic  intereft.  When  Dryden  loft  the  place  of  poet- 
laureat  on  the  Revolution,  its  being  conferred  on  Flecknoe,  for 
whom  he  had  a  fettled  averfion,  gave  occafion  to  his  poem  enti¬ 
tled  Mac  Flecknoe  ;  one  of  the  belt  written  fatires  in  our  lan¬ 
guage,  and  from  which  Pope  feems  to  have  taken  the  hint  for 
his  Dunciad.  Flecknoe  wrote  lome  plays  ;  but  could  never  get 
more  than  one  of  them  a£ted,  and  that  was  damned. 

FLEECE,  the  covering  of  wool  fnorn  off  the  bodies  of 
fheep.  See  Wool. 

Golden  Fleece.  See  Argonauts,  and  Golden  Fleece. 

FLEET,  commonly  implies  a  company  of  fhips  of  war,  be¬ 
longing  to  any  prince  or  ftate  :  but  fometimes  it  denotes  any 
number  of  trading  fhips  employed  in  a  particular  branch  of 
commerce.  The  admirals  of  his  Britannic  Majefty’s  fleet -are 
divided  into  three  fquadrons,  viz.  the  red,  the  white,  and  the 
blue.  When  any  of  thefe  officers  are  invefted  with  the  com¬ 
mand  of  a  fquadron  or  detachment  of  men  of  war,  the  parti¬ 
cular  fhips  are  diftinguifhed  by  the  colours  of  their  refpeftive 
fquadrons :  that  is  to  fay,  the  fhips  of  the  red  fquadron  wear  an 
enfign  whofe  union  is  difplayed  on  a  red  field ;  the  enfigns  of 
the  white  fquadron  have  a  white  field  ;  and  thofe  of  the  blue 
fquadron  a  blue  field  ;  the  union  being  common  to  all  three. 
The  fhips  of  war,  therefore,  are  occafionally  annexed  to  any  of 
the  three  fquadrons,  or  fhifted  from  one  to  another.  Of  what- 
foever  number  a  fleet  of  flips  of  war  is  compofed,  it  is  ufua.lly 
divided  into  three  fquadrons  ;  and  thefe,  if  numerous,  are  again 
feparated  into  divifions.  The  admiral,  or  principal  officer, 
commands  the  centre  ;  the  vice-admiral,  or  fecond  in  command, 
fuperintends  the  van-guard  ;  and  the  operations  of  the  rear  are 
direfted  by  the  rear-admiral,  or  the  officer  next  in  rank.  See 
the  article  Division.  The  difpofition  of  a  fleet,  while  proceed¬ 
ing  on  a  voyage,  will  in  fome  meafure  depend  on  particular 
circumftances ;  as  the  difficulty  of  the  navigation,  the  neceffity 
of  difpatch,  according  to  the  urgency  or  importance  of  the  ex¬ 
pedition,  or  the  expectation  of  an  enemy  in  the  pafiage.  The 
moft  -convenient  order  is  probably  to  range  it  into  three  lines  or 
columns,  each  of  which  is  parallel  to  a  line  clofe-hauled  ac¬ 
cording  to  the  tack  on  which  the  line  of  battle  is  defigned  to 
be  formed.  This  arrangement  is  more  ufeful  than  any,  be- 
caufe  it  contains  the  advantages  of  every  other  form,  without 
their  inconveniences.  The  fleet  being  thus  more  inclofed  will 
more  readily  obferve  the  flgnals,  and  with  greater  facility  form 
jtfelf  into  the  line  of  battle  3  a  circumftance  which  ffiould  be 
kept  in  view  in  every  order  of  failing.  See  Naval  Tactics. 

Fleet,  is  alfo  a  noted  prifon  in  London,  where  perfons  are 


committed  for  contempt  of  the  king  and  his  laws,  particularly 
of  his  courts  of  juftice  :  or  for  debt,  where  any  perfon  will  not 
or  is  unable  to  pay  his  creditors. 

There  are  large  rules  and  a  warden  belonging  to  the  Fleet 
prifon  ;  which  had  its  name  from  the  float  or  fleet  of  the  river 
or  ditch,  on  the  fite  whereof  it  was  originally  built. 

FLEETWOOD  (William),  a  very  learned  Englifti  bifliop 
in  the  beginning  of  the  18th  century,  of  an  ancient  family  in 
Lancaffiire.  He  diftinguifhed  himfelf  during  king  William's 
reign,  by  his  Infcriptionum  Antiquarwn  Sylloge,  by  feveral  fer- 
mons  he  preached  on  public  occafions,  and  by  his  Effay  on  Mi¬ 
racles.  It  was  defigned  by  king  William  to  give  him  a  cancn- 
ry  of  Windlor.  The  grant  did  not  pafs  the  feals  before  die 
king’s  death;  but  the  queen  gave  it  him,  and  he  was  inftalled 
in  1702.  In  1703  he  took  a  refolutionto  retire;  and  in  1707 
publifhed,  without  his  name,  his  Chronicon  Pretiofum.  In  1  708- 
he  was  nominated  by  the  queen  to  the  fee  of  St.  Afaph.  The 
change  of  the  queen’s  miniftry  gave  him  much  regret.  In 

1713  he  publifhed  a  pamphlet,  intitled  “  The  13th  chapter  of 
the  Romans  vindicated  from  the  abufive  fenfe3  put  upon  it.”  In 

1714  he  was  tranflated  to  the  bifhopric  of  Ely ;  and  died  in 
1723,  aged  67.  He  publifhed  feveral  other  fermons  and  trails, 
and  was  a  man  of  great  learning  and  exemplary  piety. 

FLEMINGIANS,  or  Flandrians,  in  ecclefiaftical  hiftory,- 
a  feci  of  rigid  anabaptifts,  who  acquired  this  name  in  the  16th. 
century,  becaufe  moft  of  them  were  natives  of  Flanders,  by 
way  of  diftinCtion  from  the  Waterlandians.  In  confe- 
quence  of  fome  diffenfions  among  the  Fiemingians  relating  to 
the  treatment  of  excommunicated  perfons,  they  were  divided 
into  two  feds,  diftinguifhed  by  the  appellations  of  Flandrians 
and  Friejlanders,  who  differed  from  each  other  in  their  manners 
and  difeipline.  Many  of  thefe  in  procefs  of  time  came  over  to1 
the  moderate  community  of  the  Waterlandians,  and  thofe  who 
remained  feparate  are  ltill  known  by  the  name  of  the  Old  Fie¬ 
mingians  or  Flandrians  ;  but  they  are  comparatively  few  in 
number.  Thefe  maintain  the  opinion  of  Menno  with  refpeft 
to  the  incarnation  of  Chrift;  alleging  that  his  body  was  pro¬ 
duced  by  the  creating  power  of  the  Holy  Ghoft,  and  not  derived 
from  his  mother  Mary. 

FLEMISH,  or  the  Flemish  tongue,  is  that  which  we 
otherwife  call  Low  Dutch,  to  diftinguifh  it  from  the  German , 
whereof  it  is  a  corruption  and  a  kind  of  dialed.  See  Ger¬ 
man.  It  differs  from  the  Walloon,  which  is  a  corruption  of 
the  French  language.  The  Flemifh  is  ufed  through  all  the 
provinces  of  the  Netherlands. 

Flemish- Bricks,  a  neat,  ftrong,  yellow  kind  of  bricks, 
brought  from  Flanders,  and  commonly  ufed  in  paving  yards, 
ftabies,  &rc.  being  preferable  for  fuch  purpofes  to  the  common 
bricks.  See  the  article  jB^ICKS* 

FLESH,  a  compound  fubftance,  confifting  of  the  various 
fofter  folids  of  the  animal  body,  and  fo  denominated  in  contra<- 
diftinCtion  to  bones.  On  the  power  of  fixed  alkaline  falts  to 
preferve  the  flefli  of  animals  from  putrefaction,  we  find  in  the 
TranfaCtions  of  the  Royal  Irifh  Academy  the  following  remarks 
by  Dr.  Hugh  Hamilton  : 

“  I  came  ( fays  the  DoCtor)  to  the  knowledge  of  the  abovemen- 
tioned  power  of  alkaline  falts,  I  may  fay,  accidentally  :  I  had  a 
with  to  procure  fome  kind  of  alkaline  liquor  that  might  be 
fafely  taken,  for  the  purpofe  of  correcting  acidities  in  the  fto- 
mach.  I  knew  that  afolution  of  fait  of  tartar  was  exceedingly 
offenfive  to  the  tafte  3  and  that,  if  it  was  of  ftrength  fufficient  to 
neutralize  any  quantity  of  acid  in  the  ftomach,  it  could  not  be 
fwallowed  without  danger  to  the  paffages,  I  from  Its  caufticity. 
It  occurred  to  me,  that  its  caufticity  mightlprobably  arife  from 
its  having  a  ftrong  affinity  to  fomethingor  other,  to  get  at  which 
it  burned  or  deftroyed  the  texture  of  the  flefh.  If  this  fhould 
be  the  cafe,  it  was  natural  to  fuppofe  that  this  fait,  if  intimately 
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mixed  with  fifth,  would  faturate  itfelf  with  whatever  it  was 
that  it  had  fuch  a  ltrong  appetite  for  ;  and,  being  fo  1'aturated, 
it  would  aft  no  farther  on  our  fleffi,  and  might  without  danger 
be  taken  inwardly.  To  try  this,  I  firft  incloled  l'ome  bits  of 
lean  raw  mutton  in  a  vial,  with  a  ftrong  folution  of  fait  of  tar¬ 
tar  ;  but,  after  (landing  leveral  days,  no  fuch  alteration  as  I  ex- 
pefted  appeared  in  the  liquor.  1  was  willing  to  account  for  this, 
by  fnppofing  the  fait  had  a  greater  affinity  to  the  water  than  to 
any  thing  in  the  (ielh  ;  I  therefore  cut  fome  lleffi  from  the  breaft 
of  a  turkey,  roafted  the  day  before,  and  made  it  as  dry  as  I 
could ;  this  1  pounded  in  a  mortar,  adding,  by  degrees,  fome 
dry  and  finely  powdered  fait  of  tartar  *,  until  I  thought  there 
was  enough,  for  I  had  no  rule  to  judge  by.  The  mixture  grew 
moift ;  and,  when  it  was  fufficieritly  pounded,  I  fpread  it  into 
a  thin  cake  on  an  earthen  diffi,  and  let  it  before  the  fire,  where 
it  foon  became  dry.  I  found  it  had  then  a  faponaceous  mild 
tafte  ;  for  the  tafte  of  the  fait  was  fcarcely  perceptible.  Having 
macerated  this  lleffi  in  warm  water,  and  poured  off  the  dear 
liquor,  I  found  it  eft'ervefced  with  vinegar,  which  ffiewed  that 
the  fait  was  not  fo  far  neutralized  but  that  it  would  unite  itfelf 
with  an  acid,  fo  that  I  confidered  it  as  a  mild  alkaline  liquor,  fuch 
as  I  fought  for.  However,  that  I  might  have  an  opinion  from 
a  perfon  of  (kill  on  the  fubjeft,  I  wrote  to  my  late  worthy  and 
ingenious  friend  Dr.  M'Bride,  and  acquainted  him  with  the 
preparation  I  had  made,  and  the  intention  of  it.  In  bis  an- 
fiwer,  he  was  pleafed  to  fay  he  approved  of  the  idea,  and  would 
make  fome  of  the  liquor  I  defcribed,  and  let  me  know  what  he 
thought  of  it.  He  afterwards  wrote  to  me,  and  laid  he  had 
tried  the  alkaline  liquor,  and  thought  it  might  prove  an  ufeful 
medicine,  particularly  as  it  might  be  mixed  with  milk  and 
given  to  children,  who  have  often  acids  in  their  ftomachs.  He 
alfo  mentioned  a  phyfician,  then  in  Dublin,  to  whom  he  had 
recommended  the  liquor,  and  who  had  found  great  benefit  from 
it.  I  firft  made  this  liquor  in  the  year  1771;  and  in  the  year 
1777,  being  then  at  Bath,  I  met  with  an  account  of  fome  expe¬ 
riments  made  by  Mr.  Bewly,  an  ingenious  chemift,  which  plainly 
proved  that  fixed  air  is  an  acid,  and  l'aturates  alkaline  falts  ;  this 
at  once  informed  me  what  it  was,  in  the  Belli  of  an  animal,  that 
alkaline  falts  had  fuch  a  ftrong  affinity  to.  At  the  fame  time 
I  got  from  London  one  of  Dr.  Nooth’s  glafs  machines,  for  im¬ 
pregnating  water  with  fixed  air,  and  to  the  water  I  added  fait  of 
tartar;  after  this,  I  thought  no  more  of  my  alkaline  broth, 
having  got  a  way  of  obtaining  what  I  wanted  in  a  much  more 
elegant  manner. 

“  The  only  thing  now  worth  attention  in  the  experiment  I 
have  related  is,  that  it  difeovered  a  power  in  even  cauftic  alka¬ 
line  falts  to  preferve  fifth,  I  may  fay,  incorruptible;  though  it 
has  been  generally  imagined  that  fuch  falts  would  confume  it. 
I  have  fome  flelh  prepared  with  thefe  falts  in  the  year  1772; 
for,  finding  fome  bits  made  the  year  before  had  continued  un¬ 
altered,  I  made  fome  more,  and  laid  it  by,  to  fee  how  long  it 
would  keep,  and  what  alterations  it  would  undergo.  I  made  it 
into  a  cake,  and,  when  quite  dry,  I  cut  it  into  round  bits  about 
the  fize  of  half  a  crown,  and  put  them  into  a  drawer  in  my  delk : 
I  ffiewed  fome  of  them  to  Mr.  Kirwan  the  fumrner  before  laft, 
when  I  had  the  honour  of  receiving  a  vifit  from  him  at  Ar¬ 
magh  ;  and  a  few  months  ago  I  found  fome  pieces  in  another 
drawer,  where  they  have  lain  near  two-and  twenty  years,  and 
remain  unaltered.  When  thefe  pieces  arc  broken,  they  hang 
together  by  fibres,  and  look  like  a  piece  of  plafter  taken  from  a 
wall ;  the  fibrous  or  ftringy  parts  of  the  flelh  do  not  feem  to 
have  been  corroded  or  diffolved  by  the  fait. 

“  After  I  knew  that  fixed  air  was  ari  acid,  and  faturated  al¬ 
kaline  falts,  I  began  to  form  conjedlures  about  the  means  by 


which  thefe  falts  had  fo  entirely  prevented  putrefaftion  in  the 
lleffi  to  which  they  were  united.  Animal  fubftances  afford 
much  volatile  alkali,  and  now  they  are  known  to  contain  alfo  a 
volatile  acid  gas.  While  thefe  two  volatile  principles  continue 
united  with  each  other,  they  may  prevent  any  material  change 
from  taking  place  in  the  fubftance ;  but,  if  one  of  them  by  any 
means  efcapes,  the  other  will  follow ;  the  acid  feems  to  be  the 
molt  volatile,  and  efcapes  firft,  though  we  may  not  be  fenfible  of 
its  efcape,  becaufe  it  has  no  fuch  ftrong  ffnell  as  the  alkali  has. 
The  letting  loofe  thefe  volatile  principles  feems  to  be  the  begin¬ 
ning  of  putrefaftion.  If  this  be  the  cafe,  we  may  fee  the  rea- 
fon  why  fleffi,  when  growing  putrid,  is  reftored  to  lweetnefs  by 
fixed  air;  that  acid  replacing  what  had  efcaped,  and  retaining 
the  volatile  alkali.  It  is  probably  on  this  account,  that  the  ae¬ 
rial  acid  is  found  to  be  of  ufe  in  flopping  the  progrefs  of  fome 
putrid  diforders  ;  it  feems  to  aft  as  a  fort  of  pickle.  If  vinegar 
preferves  fleffi  by  keeping  its  volatile  alkali  united  with  this 
acid,  which  is  not  volatile,  we  may  expeft  a  fixed  alkali  will 
have  a  like  effeft  in  preferving  fleffi,  by  expelling  the  weaker 
volatile  alkali,  and  uniting  itfelf  to  the  volatile  acid,  which  will 
therefore  be  retained.  This  I  found  to  be  really  the  cafe;  for, 
while  the  flelh  and  alkali  were  combining  in  vhe  mortar,  a  very 
ftrong  fmell  arofe,  like  that  of  fal  volatile ;  and,  at  one  time 
that  I  ufed  a  brafs  or  metal  mortar,  I  perceived  its  edges  to  be 
tinged  with  blue,  which  ffiewed  that  the  metal  had  been  afieft- 
ed  by  a  volatile  alkali. 

“  There  feems  to  be  a  good  reafon  why  fixed  alkaline  falts 
ftrould  preferve  fifth  much  longer  than  any  fluid  acid,  fuch  as 
vinegar,  can  do  ;  for  when  the  alkaline  fait  combines  with  the 
fifth,  it  expels  what  is  volatile,  the  mafs  grows  hard,  and  it  is 
eafily  reduced  to  a  Hate  of  drynefs,  in  which  no  fort  of  fermen¬ 
tation  or  any  inteftine  motion  can  take  place,  and  therefore 
there  is  nothing  that  can  effeft  a  change  in  this  compound  fub¬ 
ftance.  Whereas,  when  an  animal  or  vegetable  fubftance  is 
immerfed  in  vinegar,  a  very  heterogeneous  mixture  is  formed, 
which,  in  length  of  time,  will  be  apt  to  run  into  a  fort  of  fer¬ 
mentation,  with  an  inteftine  motion  among  the  miaute  parti¬ 
cles  ;  this  will  bring  on  fome  change  in  the  texture  of  the  lub- 
ftance  ;  and  every  fermentation,  when  long  continued,  ends  in 
putrefaftion,  which,  indeed,  is  faid  to  be  the  laft  ftage  of  fer¬ 
mentation.  Whether  the  conjeftures  I  have  offered  on  this 
fubjeft  be  well  or  ill-founded  is  of  but  little  confequence;  the 
fafts  T  have  mentioned  may  be  relied  on.” 

Flesh  is  alfo  ufed,  in  theology,  in  fpeaking  of  the  myfteries 
of  the  incarnation  and  eucharift.  “  The  Word  was  made  fiejb ,” 
Verlum  caro  faftam  eft.  The  Romanifts  hold,  that  the  bread  in 
the  facrament  of  the  fupper  is  turned  into  the  real  fifth  of  Jefus 
Chrift.  SeeTRANSUBSTANTIATION. 

Flesh  is  fometimes  alfo  ufed  by  botanifts  for  the  foft  pulpy 
fubftance  of  any  fruit,  inclofed  between  the  outer  rind  or  (kin 
and  the  feeds  or  ftone ;  or  for  that  part  of  a  root,  fruit,  &c.  fit 
to  be  eaten. 

FLZSH-Colour.  See  Carnation. 

F’LETA,  the  name  given  to  an  unknown  writer  who  lived 
about  the  end  of  the  reign  of  Edward  II.  and  beginning  of  Ed¬ 
ward  III.  and  who  being  a  prifoner  in  the  Fleet  wrote  there  an 
excellent  treatife  on  the  common  law' of  England. 

FLETCHER.  See  Beaumont  and  Fletcher. 

Fletcher  (Andrew)  of  Salton,  a  celebrated  Scotch  patriot 
and  political  writer,  was  defeended  from  an  ancient  family,  who 
trace  their  origin  to  one  of  the  followers  of  William  the  Con¬ 
queror.  He  was  the  fon  of  Sir  Robert  Fletcher  of  Salton  and 
Innerpeffer,  and  born  in  the  year  1650.  The  tuition  of  our 
author  was  committed  by  his  father,  on  his  death-bed,  to  Mr. 


*  This  fait  had  been  fent  to  me  rendered  cauftic  by  quick-lime,  though  I  had  not  defired  it. 
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(afterwards  bifliop)  Burnet,  then  bis  parifti-minifter ;  by  whofe 
care  he  received  a  pious,  learned,  and  polite  education.  En¬ 
dowed  with  uncommon  genius,  and  poffefied  of  virtues  and  abi¬ 
lities  peculiarly  fuited  to  the  times  in  which  he  lived,  Mr.  Fletcher 
•quickly  (hone  forth  the  ornament  of  his  country,  and  the  cham¬ 
pion  of  its  freedom.  Having  in  the  courle  of  his  claffical  (In¬ 
dies  and  hiftorical  reading  been  imprefled  with  an  enthufiaftic 
admiration  both  of  ancient  and  modern  republics,  he  had  early 
contrafted  an  ardent  love  of  liberty,  and  an  averfion  to  arbitrary 
power.  Hence  his  (pint  the  more  readily  took  alarm  at  certain 
meafures  in  the  reign  of  Charles  II.  Being  knight  of  the 
(hire  for  (Lothian  to  that  parliament  where  the  duke  of  York 
-was  commiflioner,  'he  openly  oppofed  the  defigns  of  that  prince 
and  the  bill  of  acceffion.  He  had  a  (hare  with  lord  vifcount 
Stair  in  framing  the  te(l-a6(,  by  which  the  duke  of  York  com¬ 
plained  that  he  loft  Scotland.  On  thefe  accounts  he  became  pe¬ 
culiarly  obnoxious  to  the  duke;  and  was  at  laft  obliged  to  fiee 
to  Holland,  to  avoid  the  fatal  confequences  of  profecutions  which 
on  various  pretences  were  commenced  againft  him.  Being  cited 
before  the  privy-council  and  judiciary  courts,  and  not  appear¬ 
ing,  he  was  declared  a  traitor,  and  his  eftate  confifcated. 

To  follow  our  ftatefrnan  through  all  the  mazes  of  his  political 
life  fubfequent  to  the  Revolution,  is  beyond  our  purpofe,  and 
would  exceed  our  limits.  In  the  ardour  of  thefe  purfuits,  how¬ 
ever,  be  forgot  not  the  interefts  of  the  place  that  gave  him  birth. 
He  efteemed  the  education  of  youth  one  of  the  nobleft  objects 
of  government ;  and  on  this  fubjeft  wrote  a  treatife,  (till  ex¬ 
tant,  mod  charableriftic  of  himfelf  :  he  alfo  eftabliflied  at  Sal- 
ton  a  foundation  far  the  purpofe  of  applying  his  doftrines  to 
praflice,  and  which  was  of  great  utility  while  it  lafted.  Mr. 
Fletcher  died  at  London  in  17x6,  aged  66.  His  remains 
were  conveyed  to  Scotland,  and  depofited  in  the  family  vault  at 
Sal  ton. 

FLETEWOOD  (William),  an  eminent  Englifh  lawyer 
and  recorder  ofLondon,  in  the  reign  of  queen  Elizabeth.  He 
was  very  zealous  in  luppreffing  mafs-houfes,  and  committing 
Popiffi  priefts  :  but  once  rufhing  in  during  mafs  at  the  Portu- 
p-uefe  ambaflador’s  houfe,  he  was  committed  to  the  Fleet  for 
breach  of  privilege,  bur  (oon  releafed.  Mr.  Wood  fays,  “  he 
was  a  learned  man,  and  a  good  antiquary,  but  of  a  marvellous 
merry  and  pleafant  conceit.”  He  was  a  very  popular  fpeaker, 
and  wrote  well  upon  fubjefts  of  government.  His  principal 
works  are,  1.  Anval'ium  tarn  Regum  Edvardi  V.  Richardi  III. 
&  Henrici  VII.  quam  Hcnrici  VIII.  2.  A  Table  of  the  Re¬ 
ports  of  Edmund  Plowden.  3.  The  Office  of  a  Juftice  of 
Peace.  He  died  about  the  year  1 593. 

FLEVILLEA,  in  botany ;  a  genus  of  the  hexandria  order, 
belonging  to  the  dioecia  clafs  of  plants.  The  male  calyx  and 
corolla  are  quinquefid;  the  (lamina  five;  the  nedlarium  five 
converging  filaments.  The  female  calyx  is  quinquefid ;  there 
are  three  ftyli  ;  the  fruit  an  hard  trilocular  barky  apple. 

FLEURI  (Claude),  one  of  the  bed  French  critics  and  hifto- 
rians  of  his  age,  was  born  at  Paris  in  1640.  He  applied  him¬ 
felf  to  the  law,  w as  made  advocate  for  the  parliament  of  Paris, 
and  attended  the  bar  nine  years;  he  then  entered  into  orders, 
and  was  made  preceptor  to  the  princes  of  Conti.  In  1689  the 
king  made  him  fub-preceptor  to  the  dukes  of  Burgundy,  An¬ 
jou,  and  Berry;  and  in  1706,  when  the  education  of  thole 
voung  princes  was  completed,  the  king  gave  him  the  priory  of 
Argenteville  belonging  to  the  Benedihtines  in  the  diocefe  of  Pa¬ 
ris.  In  17 16  he  was  chofen  counfellor  to  Louis  XV.  and  died 
in  1723.  He  was  the  author  of  a  great  number  of  efteemed 
French  works  ;  the  principal  of  which  are,  I.  An  ecclefiaftical 
hiftory,  in  20  volumes,  the  laft  of  which  ends  with  the  year  1441. 
2.  The  manners  of  the  lfraelites  and  Chriftians.  3.  Inftitutions  of 
ecclefiaftical  law.  4.  An  hiftorical  catechifm.  3.  On  the  choice 
and  method  of  ftudy.  6.  The  duties  of  matters  and  fervanls,  Sec. 
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Fleurx  (Andrew  Plereules  de),  bifliop  of  Frejus,  preceptor 
to  Louis  XV.  grand  almoner  to  the  queen,  cardinal  and  minifter 
of  date,  was  born  in  1653,  and  died  in  1743.  He  was  an  able 
negotiator,  and  diftinguiffied  himfelf  during  his  miniftry  by 
his  probity,  his  zeal  for  the  happinefs  of  his  country,  and  his 
pacific  difpofition. 

FLEXIBLE,  in  phvfics,  a  term  applied  to  bodies  capable  of 
being  bent  or  diverted  from  their  natural  figure  or  diredtion. 

FLEXOR,  in  anatomy,  a  name  applied  to  feveral  mufcles, 
which  are  lo  called  from  their  office,  which  is  to  bend  the  parts 
to  which  they  belong ;  in  oppofition  to  the  exten/ors ,  which 
open  or  ftretch  them.  See  Anatomy,  Table  of  the  Mufcles. 

FLIGHT,  the  a£I  of  a  bird  in  dying  ;  or  the  manner,  dura¬ 
tion,  &e.  thereof.  Almoft  every  kind  of  bird  has  its  particular 
(light :  the  eagle’s  flight  is  the  highelt ;  the  fiight  of  the  fpar- 
row-hawk  and  vulture  is  noble,  and  fit  for  high  enterprile  and 
combat.  The  fiight  of  fome  birds  is  low,  weak,  and  tranfient; 
the  night  of  the  partridge  and  pheafant  is  but  of  (liort  continu¬ 
ance  ;  that  of  the  dove  is  laboured ;  that  of  the  fparrow  un- 
dulatory,  &c.  The  augurs  pretended  to  foretel  future  events 
from  the  fiight  of  birds.  See  Augury. 

Flight.  In  melting  the  lead-ore  in  the  works  at  Mendip, 
there  is  a  fuhftance  which  dies  away  in  the  fmoke,  which  they 
call  the  flight.  They  find  it  fweetifh  upon  their  lips,  If  their 
faces  happen  to  be  in  the  way  of  the  fmoke,  which  they  avoid 
as  much  as  polfible.  This,  falling  on  the  grafs,  kills  cattle  that 
feed  thereon  ;  and,  being  gathered  and  carried  home,  kills  rats 
and  mice  in  their  houfes;  that  which  falls  on  the  fand,  they 
gather,  and  melt  upon  a  flag-hearth  into  (hot  and  (heet-lead. 

FLINT,  in  natural  hiftory,  a  kind  of  femitranfparent  or 
quite  opaque  (tones ;  generally  of  a  roundifh  form,  and  covered 
with  white  cruft;  of  a  fmooth,  uniform,  (hining  texture ;  fo 
hard,  that  they  will  ftrike  fire  with  fteel ;  calcinable  by  fire, 
after  which  they  become  white,  friable,  and,  according  to  Henc- 
kel,  heavier  than  before,  and  foluble  by  acids ;  verifiable  only  by 
the  very  violent  heat  of  the  largeft  fpeculums,  fuch  as  that  of 
Villette,  and  not  even  by  the  focus  of  one  of  Tfchirnhaufen’s 
lenfes,  according  to  an  experiment  of  Neumann.  They  are 
found  generally  in  beds  of  chalk  and  of  fand ;  but  never  form¬ 
ing  entire  ftrata  of  rock  as  jafper  does.  By  long  expofure  to 
air  and  the  fun,  they  feem  to  decay,  to  lofe  their  luflre,  their 
firmnefs  of  texture,  and  to  be  changed  to  a  white  calcareous 
earth  or  chalk.  Hence  they  are  almoft  always  found  covered 
with  a  white  chalky  cruft.  They  are  alfo  convertible  into  a 
calcareous  earth,  by  fufion,  or  vitrification  with  fo  much  fixed 
alkali  that  they  (hall  refolve  into  a  liquid  mafs  called  the  liqua- 
men  or  oil  of  flints,  and  by  precipitation  from  the  fixed  alkali 
by  means  of  acids.  See  Chemistry,  p.  42S.  This  genus  of 
ftones,  or  (iliceous  earths,  Cronftedt  confiders  as  of  an  interme¬ 
diate  nature  between  the  quartz  and  jafper;  both  of  which  it 
fo  nearly  refembles,  that  it  is  difficult  to  diftinguifii  them.  Our 
author  charadlerifes  it  in  the  following  manner:  1.  It  is  more 
uniformly  folid  and  not  fo  much  cracked  in  the  mafs  as  quartz, 
but  more  pellucid  than  the  jafper.  2.  It  bears  the  air  better 
than  the  jafper,  but  worfe  than  the  quartz.  3.  For  the  pur¬ 
pofe  of  glafs-making  it  is  better  than  jafper,  but  not  quite  fo 
good  as  quartz.  4.  Whenever  it  has  had  an  opportunity  of 
(hooting  into  cryftals,  thofe  of  quartz  are  always  found  in  it ; 
as  if  the  quartz  made  one  of  its  conltituent  parts,  and  had  been' 
fqueezed  out  of  it.  This  may  be  feen  in  every  hollow  flint  and 
its  clefts,  which  are  always  filled  up  with  quartz.  5.  It  often 
(hows  mod  evident  marks  of  having  been  originally  in  a  foft 
and  (limy  tough  (late  like  jelly. — To  thefe  properties  the  follow¬ 
ing  are  added  by  other  authors.  7.  When  broken,  it  is  fcaly, 
generally  unequal,  and  cracks  into  thin  lamellae.  8.  In  a  cal¬ 
cining  heat  it  becomes  opaque,  white,  and  milky. 

The  way  of  preparing  flints  for  the  niceft  operations  in  the 
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glafs-trade  is  this.  Choofe  the  hardeft  flints,  fuch  as  are  black 
and  will  refill:  the  file,  and  will  grow  white  when  calcined  in  the 
fire.  Cleanle  thefe  of  the  white  cruft  that  adheres  to  them, 
then  calcine  them  in  a  ftrong  fire,  and  throw  them  while  red- 
hot  into  cold  water;  wafh  off  the  allies  that  may  adhere  to  them, 
and  powder  them  in  an  iron  mortar,  and  lift  them  through  a 
very  fine  fieve;  pour  upon  this  powder  fome  weak  aquafortis, 
or  the  phlegm  of  aquafortis,  to  difl'olve  and  take  up  any  particles 
of  iron  it  may  have  got  from  the  mortar ;  ftir  this  mixture  feveral 
times,  then  let  it  reft,  and  in  the  morning  pour  oft' the  liquor,  and 
wafii  the  powder  feveral  times  with  hot  water,  and  afterwards 
dry  it  for  ufe.  Y ou  will  thus  have  a  powder  for  making  the  pureft 
glafs  as  perfectly  fine  and  faultlcfs  as  if  you  had  ufed  rock- 
cryftal  itlelf.  Wafliing  oft'  the  ferrugineous  particles  with  aqua¬ 
fortis  is  not  necefl'ary  when  the  glafs  intended  to  be  made  is  to 
be  tinged  with  iron  afterwards  ;  but  when  meant  to  be  a  pure 
white,  this  is  the  method  that  will  fecure  luccefs. 

Breaking  of  Flints.  The  art  of  cutting,  or  rather  break¬ 
ing,  flint  liones  into  uniform  figures,  is  by  fome  fuppofed  to  be 
one  of  the  arts  now  loft.  That  it  was  known  formerly  appears 
from  the  ancient  Bridewell  at  Norwich,  from  the  gate  of  the 
Auguftin  friars  at  Canterbury,  that  of  St.  John’s  Abbey  at  Col- 
chefter,  and  the  gate  near  Whitehall,  Weftminfter.  But  that 
the  art  is  not  loft,  and  that  the  French  know  it,  appears  from 
the  platform  on  the  top  of  the  royal  obfervatory  at  Paris  ;  which, 
inftead  of  being  leaded,  is  paved  with  flint  cut  or  broken  into 
regular  figures.  But  we  know  not  that  this  art  hath  been  any 
where  del'cribed. 

FLINT,  the  capital  of  Flintfliire,  feated  on  the  river  Dee. 
Here  are  the  remains  of  a  caftle,  in  which  the  unhappy  king 
Richard  II.  was  delivered  into  the  hands  of  his  rival,  afterward 
Henry  IV.  Flint  fends  one  member  to  parliament ;  but  it  is  a 
fmall  place,  without  trade,  and  the  affixes  are  held  at  Mold.  It 
is  12  miles  N.  W.  of  Chefter,  and  193  N.  W.  of  London. 
Lon.  3.  2.  W.  Lat.  53.  16.  N. 

FLINTSHIRE,  a  county  of  N.  Wales,  bounded  on  the  N. 
and  N.  E.  by  an  arm  of  the  lea,  forming  a  large  bay  at  the  mouth 
of  the  river  Dee,  which  divides  it  from  Chefliire  j  on  the  N.  W. 
by  the  Irifli  Sea ;  on  the  E.  by  the  river  Dee,  which  continues 
to  divide  it  from  Cheftiire,  and  on  the  S.  and  S.  W.  from  Den- 
bighfhire.  It  is  29  miles  in  length  from  N.  W.  to  S.  E.  and 
12  where  broadeft.  Part  of  Flintfliire  extends  on  the  E.  fide 
of  the  Dee,  about  nine  miles,  between  Cheftiire  and  Shropffiire. 
It  is  at  firft  no  more  than  five  miles  acrol's,  but  l'preads  out  in 
its  moft  eaftern  part  to  about  eight  miles.  It  is  divided  into 
five  hundreds,  in  which  are  two  market-towns  and  28  pariflies. 
It  lies  in  the  diocefe  of  St.  Alaph  and  Chefter.  It  lends  two 
members  to  parliament,  one  for  the  county,  and  one  for  the 
town  of  Flint.  The  valleys  pofl'el's  coal  and  freeftone,  the  hills 
lead  and  calamine,  with  vaft  quantities  of  limeftone.  The 
principal  trade  is  mining  and  lmelting.  The  northern  part 
produces  wheat:  there  is  alfo  much  wood.  A  lofty  range  of 
mountains  rifes  on  the  W.  and  forms  a  bold  frontier.  This 
county  is  entirely  deftitute  of  the  foflil  ufually  called  by  the 
fame  name.  The  cows,  though  fmall,  yield  a  great  quantity  of 
milk,  and  their  fleffi  is  excellent.  There  is  good  butter,  cheefe, 
and  honey,  of  which  laft  the  natives  make  metheglin,  a  whole- 
fome  liquor,  much  ufed  in  thole  parts.  The  principal  rivers 
are  the  Clwyd,  Wheeler,  Dee,  Sevion,  Elwy,  and  Allen. 

FLIP,  a  fort  of  failors  drink,  made  of  malt  liquor,  brandy, 
and  fugar,  mixed. 

FLOAT,  a  certain  quantity  of  timber  bound  together  with 
Tafters  athwart,  and  put  into  a  river  to  be  conveyed  down  the 
ftream  ;  and  even  fometimes  to  carry  burdens  down  a  river  with 
the  ftream. 

Flo  AT-Boards,  thofe  boards  fixed  to  water-wheels  of  under¬ 
shot-mills,  lerving  to  receive  the  impulfe  of  the  ftream,  where- 
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by  the  wheel  is  carried  round.  See  the  articles  Wheel  and 
Mill.  It  is  no  advantage  to  have  too  great  a  number  of  float- 
boards  ;  becaufe,  when  they  are  all  ftruck  by  the  water  in  the 
belt  manner  that  it  can  be  brought  to  come  againft  them,  the 
fum  of  all  the  impulles  will  be  but  equal  to  the  impulfe  made 
againft  one  float-board  at  right  angles,  by  all  the  water  coming 
out  of  the  penftock  through  the  opening,  fo  as  to  take  place  on 
the  float-board.  The  belt  rule  in  this  cafe  is,  to  have  juft  lb 
many,  that  each  of  them  may  come  out  of  the  water  as  foon 
as  poffible,  after  it  has  received  and  afted  with  its  full  impulfe. 
As  to  the  length  of  the  float-board,  it  may  be  regulated  accord¬ 
ing  to  the  breadth  of  the  mill. 

Floats  for  Ffloing.  See  Fisiiing-FYm/j. 

FLOATAGES,  all  things  floating  on  the  furface  of  the  fea 
or  any  water :  a  word  much  ufed  in  the  commiiiions  of  water- 
bailiffs. 

Floating -Bridge.  See  Bridge. 

FLocv.-Papcr.  See  Paper. 

FLOOD,  a  deluge  or  inundation  of  waters.  See  Deluge.- 
Flood  is  alfo  ufed  in  fpeaking  of  the  tide.  When  the  water  is 
at  loweft,  it  is  called  flood-,  when  riling,  young,  or  old  flood-, 
when  at  higheft,  high  flood ;  when  beginning  to  fall,  ebb-water. 

Flog  D-mark,  the  marie  which  the  fea  makes  on  the  fliore  at: 
flowing  water  and  the  higheft  tide  :  it  is  alfo  called  high -water' 
mark. 

FLOOK  of  an  anchor.  See  Anchor. 

FLOORING,  among  miners,  a  term  ufed  to  exprefs  a  pecu¬ 
liarity  in  the  load  of  a  mine.  The  load  or  quantity  of  ore  is 
frequently  intercepted  in .  its  courfe  by  the  crofting  of  a  vein  oF 
earth  or  ftone,  or  fome  different  metallic  fubltance;  in  which 
cafe  the  load  is  moved  to  one  fide,  and  this  traufient  part  oF 
the  land  is  called  a  flooking. 

FLOOR,  in  building,  the  underfide  of  a  room,  or  that  part 
we  walk  on.  Floors  are  of  feveral  forts  ;  fome  of  earth,  fome 
of  brick,  others  of  ftone,  others  of  boards,  Sec.  For  an  ac¬ 
count  of  brick  and  flow  Floors,  fee  Pavement.  For  boarded- 
Floors,  it  is  obfervable,  that  the  carpenters  never  floor  their 
rooms  with  boards  till  the  carcafe  is  let  up,  and  alfo  inclofed 
with  walls,  left  the  weather  ftiould  injure  the  flooring.  Yet 
they  generally  rough-plane  their  boards  for  the  flooring  before 
they  begin  any  thing  elfe  about  the  building,  that  they  may  fet 
them  up  to  dry  and  feafon,  which  is  done  in  the  moft  careful 
manner.  The  belt  wood  for  flooring  is  the  fine  yellow  deal 
well  feafoned,  which,  when  well  laid,  will  keep  its  colour  for  a 
long  while  ;  whereas  the  white  fort  becomes  black  by  often 
waffling,  and  looks  very  bad.  The  joints  of  the  boards  are 
commonly  made  plain,  l'o  as  to  touch  each  other  only ;  but, 
when  the  Huff  is  not  quite  dry,  and  the  boards  fhrink,  the  water 
runs  through  them  whenever  the  floor  is  waffled,  and  injures 
the  ceiling  underneath.  For  this  reafon  they  are  made  with 
feather  edges,  fo  as  to  cover  each  other  about  half  an  inch,  and 
fometimes  they  are  made  with  grooves  and  tenons  ;  and  fome¬ 
times  the  joints  are  made  with  dove-tails ;  in  which  cafe  the 
lower  edge  is  nailed  down  and  the  next  drove  into  it,  l'o  that 
the  nails  are  concealed.  The  manner  of  meafuring  floors  is  by 
fquares  of  10  feet  on  each  fide,  fo  that  taking  the  length  and 
breadth  and  multiplying  them  together  and  cutting  oft  two  de¬ 
cimals,  the  content  of  a  floor  in  fquare  will  be  given.  Thus  18 
by  16  gives  288  or  2  fquares  and  8S  decimal  parts. 

Earthen- Floors,  are  commonly  made  of  loam,  and  fome¬ 
times,  efpecially  to  make  malt  on,  of  lime,  and  brookfand,  and 
gun-duft,  or  anvil-dull  from  the  forge.  Ox-blood  and  fine  clay 
tempered  together.  Sir  Hugh  Plat  fays,  make  the  fined  floor  in 
the  world.  The  manner  of  making  earthen  floors  for  plain 
country  habitations  is  as  follows  :  Take  two  thirds  of  lime, 
and  one  of  coal-afties  well  fifted,  with  a  fmall  quantity  of  loam 
clay  j  mix  the  whole  together,  and  temper  it  well  with  water. 
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making  It  up  into  a  heap  :  let  it  lie  a  week  or  ten  days,  and 
then  temper  it  over  again.  After  this,  heap  it  up  for  three  or 
four  days,  and  repeat  the  tempering  very  high,  till  it  become 
fmooth,  yielding,  tough,  and  gluey.  The  ground  being  then 
levelled,  lay  the  floor  therewith  about  of  3  inches  thick, 
making  it  fmooth  with  a  trowel :  the  hotter  the  feafon  is,  the 
better  ;  and  when  it  is  thoroughly  dried,  it  will  make  the  beft 
floor  for  houfes,  efpecially  malt-houfes.  If  any  one  would  have 
their  floors  look-better,  let  them  take  lime  made  of  rag-ftones, 
well  tempered  with  whites  of  eggs,  covering  the  floor  about 
half  an  inch  thick  with  it,  before  the  under  flooring  is  too  dry. 
If  this  be  well  done,  and  thoroughly  dried,  it  will  look  when 
rubbed  with  a  little  oil  as  tranfparent  as  metal  or  glafs.  In  ele¬ 
gant  houfes,  floors  of  this  nature  are  made  of  ftucco,  or  of 
plailler  of  Paris  beaten  and  fifted,  and  mixed  with  other  in¬ 
gredients. 

Floor  of  a  Jhip,  ftridlly  taken,  is  only  fo  much  of  her  bot¬ 
tom  as  file  refts  on  when  aground.  Such  fhips  as  have  long, 
and  withal  broad  floors,  lie  on  the  ground  with  moft  fecurity, 
and  are  not  apt  to  heel,  or  tilt  on  one  fide  ■,  whereas  others, 
which  are  narrow  in  the  floor,  or,  in  the  fea-phrafe,  cranked 
ly  the  ground ,  cannot  be  grounded  without  danger  of  being 
overturned. 

YLOOR-Timhers,  in  a  fhip,  are  thofe  parts  of  a  fhip’s  timbers 
which  are  placed  immediately  acrofs  the  keel,  and  upon  which 
the  bottom  of  the  fhip  is  framed  ;  to  thefe  the  upper  parts  of 
the  timbers  are  united,  being  only  a  continuation  of  floor-tim¬ 
bers  upwards. 

FLORA,  the  reputed  goddefs  of  flowers,  was,  according  to 
Radian  tins,  only  a  lady  of  pleafure,  who,  having  gained  large 
fums  of  money  by  proflituting  herfelf,  made  the  Roman  people 
her  heir,  on  condition  that  certain  games  called  F/oralia  might 
be  annually  celebrated  on  her  birth-day.  Some  time  afterwards, 
however,  fuch  a  foundation  appearing  unworthy  the  majelly  of 
the  Roman  people,  the  fenate,  to  ennoble  the  ceremony,  con¬ 
verted  Flora  into  a  goddefs,  whom  they  fuppofed  to  pretide  over 
flowers ;  and  fo  made  it  a  part  of  religion  to  render  her  propi¬ 
tious,  that  it  might  be  well  with  their  gardens,  vineyards,  &c. 
But  Voilius  (de  Idulol.  lib.  i.  c.  12.)  can  by  no  means  allow  the 
goddefs  Flora  to  have  been  the  courtefan  above  mentioned  :  he 
will  rather  have  her  a  Sabine  deity,  and  thinks  her  worfhip 
might  have  commenced  under  Romulus.  His  reafon  is,  that 
Varro,  in  his  fourth  book  of  the  Latin  tongue,  ranks  Flora 
among  the  deities  to  whom  Tatius  king  of  the  Sabines  offered 
up  vows  before  he  joined  battle  with  the  Romans.  Add,  that 
from  another  paffage  in  Varro  it  appears,  that  there  were  priefls 
of  Flora,  with  facrifices,  &rc.  as  early  as  the  times  of  Romulus 
and  Numa.  The  goddefs  Flora  was,  according  to  the  poets, 
the  wife  of  Zephyrus.  Fler  image  in  the  temple  of  Caflor  and 
Pollux  was  dreiled  in  a  dole  habit,  and  file  held  in  her  hands 
the  flowers  of  peafe  and  beans  :  but  the  modern  poets  and 
painters  have  been  more  lavifh  in  fetting  off  her  charms,  con- 
fidering  that  no  parts  of  nature  offered  fuch  innocent  and  ex- 
quifite  entertainment  to  the  fight  and  fmell,  as  the  beautiful 
variety  which  adorns,  and  the  odour  which  embalms,  the  floral 
creation. 

FLORALES  ludi,  or  Floral  Games,  in  antiquity,  were 
games  held  in  honour  of  Flora,  the  goddefs  of  flowers.  They 
were  celebrated  with  fhameful  debaucheries.  The  moft  licen¬ 
tious  difeourfes  were  not  enough,  but  the  courtefans  were  called 
together  by  the  found  of  a  trumpet,  made  their  appearance 
naked,  and  entertained  the  people  with  indecent  {hows  and  pof- 
tures  :  the  comedians  appeared  after  the  fame  manner  on  the 
ftage.  Val.  Maximus  relates,  that  Cato  being  once  pretent  in 
the  theatre  on  this  occafion,  the  people  were  afhamed  to  afk  for 
fuch  immodeft  reprefentations  in  his  prefence  j  till  Cato,  ap¬ 
prised  of  the  refervednefs  and  refpedt  with  which  he  infpired 


them,  withdrew,  that  the  people  might  net  be  difappointed  of 
their  accuftomed  diverfion.  There  were  feveral  other  forts' of 
fliows  exhibited  on  this  occafion ;  and,  if  we  may  believe  Sue¬ 
tonius  in  Galba,  c.  vi.  and  Vopifcus  in  Carlnus,  thefe  princes 
prefented  elephants  dancing  on  ropes  on  thefe  occafions.  The 
ludi  florales,  according  to  Pliny,  lib.  xviii.  c.  29.  were  instituted 
by  order  of  an  oracle  of  the  Sibyls,  on  the  28th  of  April ;  not 
in  the  year  of  Rome  ioxvi.  as  we  commonly  read  it  in  the  an¬ 
cient  editions  of  that  author  ;  nor  in  ioxiv.  as  F.  Hardouin 
has  corredfed  it,  but,  as  Vofftus  reads  it,  in  513  :  though  they 
were  not  regularly  held  every  year  till  after  580.  They  were 
chiefly  held  in  the  night-time,  in  the  Patrician-ftreet :  feme  will 
have  it  there  was  a  circus  for  the  purpofe  on  the  hill  called 
Hortulorunr. 

FLORALIA,  in  antiquity,  a  general  name  for  the  feafis, 
games,  and  other  ceremonies,  held  in  honour  of  the  goddefs 
Flora.  See  Flora  and  Florales  Ludi. 

FLORENCE,  an  ancient,  large,  and  celebrated  city  of  Italy, 
capital  of  Tufcany.  It  is  a  very  beautiful  city.  Exclufive  of 
the  churches  and  palaces,  fome  of  which  are  magnificent,  the 
architecture  of  the  houfes  in  general  is  in  a  good  tafte.  The 
ftreets  are  remarkably  clean,  and  paved  with  large  broad  ftones, 
chifeled  fo  as  to  prevent  the  horfes  from  Sliding.  This  city  is 
divided  into  two  unequal  parts  by  the  river  Arno,  over  which 
are  no  lefs  than  four  bridges  in  fight  of  each  other.  That  called 
the  Ponte  della  Trinita  is  uncommonly  elegant.  It  is  built  en¬ 
tirely  of  white  marble,  and  ornamented  with  four  beautiful 
ftatues,  reprefenting  the  four  feafons.  The  quays,  the  buildings 
on  each  fide,  and  the  bridges,  render  that  part  of  Florence- 
through  which  the  river  runs,  by  far  the  fineft.  The  ftreets, 
fquares,  and  fronts  of  the  palaces,  are  adorned  by  a  great  num¬ 
ber  of  ftatues ;  fome  of  them  by  the  beft  modern  mailers, 
Michael  Angelo,  Bandinelli,  Donatello,  Giovanni  di  Bologna, 
Benvenuto  Cellini,  and  others.  Some  of  the  Florentine  mer¬ 
chants,  formerly,  were  men  of  vaft  wealth,  and  lived  in  a  mag¬ 
nificent  manner.  One  of  them,  about  the  middle  of  the  15th 
century,  built  that  noble  fabric  which  from  the  name  of  its 
founder  is  ttill  called  the  Palazzo  Pitti.  He  was  ruined  by  the 
prodigious  expence  of  this  building,  which  was  immediately 
purchafed  by  the  Medici  family,  and  has  continued  ever  Since 
to  be  the  refidence  of  the  grand  dukes  of  Tufcany.  The  gar¬ 
dens  belonging  to  this  palace  are  on  the  declivity  of  an  emi¬ 
nence.  On  the  fummit  is  a  kind  of  a  fort,  called  Belvedere, 
from  which,  and  fome  of  the  higher  walks,  is  a  complete  view 
of  the  city  of  Florence,  and  the  beautiful  vale  of  Arno,  in  the 
middle  of  which  it  ftands.  The  profpeft  is  bounded  on  every 
fide  by  an  amphitheatre  of  fertile  hills,  adorned  with  country- 
houfes  and  gardens.  The  Palazzo  Pitti  is  on  the  oppofite  fide 
of  the  Arno  from  the  famous  gallery.  It  has  been  enlarged 
fince  it  was  purchafed  from  the  ruined  family  of  Pitti.  The 
furniture  is  rich  and  curious ;  but  the  moft  valuable  ornaments 
are  the  paintings.  The  gallery  juft  mentioned  attradts  univer- 
fal  attention.  One  of  the  molt  interefting  parts  of  it,  in  the 
opinion  ot  many,  is  the  feries  of  Roman  emperors  from  Julius 
Caefar  to  Gallienus,  which  is  almoft  complete.  The  celebrated 
Venus  of  Medici,  the  Standard  of  tafte  In  female  beauty  and 
proportion,  is  in  a  room  called  the  Tribunal.  The  intcription 
on  the  pedeftal  aferibes  it  to  Cleomenes,  an  Athenian,  the  fon 
of  Apollodorus.  It  is  of  white  marble,  and  Surrounded  by  other 
mafterpieccs  of  Sculpture,  laid  to  be  the  works  of  Praxiteles  and 
other  Greek  matters.  Befide  the  gallery  and  tribunal,  the  hun¬ 
dredth  part  of  whofe  treafures  it  is  irapoffible  to  particularize 
here,  there  are  other  rooms,  whofe  contents  are  indicated  by  the 
names  they  bear  j  as  the -cabinet  of  arts,  of  altronomy,  of  na¬ 
tural  hiftory,  of  medals,  of  porcelain,  of  antiquities,  &c.  The 
gallery  of  portraits  contains  the  portraits,  all  executed  by  them- 
lelves,  of  the  moft  eminent  painters  who  have  flouritlied  i» 
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Europe  during  the  three  la  ft  centuries.  They  amount  to  above 
200.  Three  of  them,  which  have  been  added  lately,  vie  with 
the  fineft  in  this  colleftion — thofe  of  Mengs,  'fir  Jofhua  Rey¬ 
nolds,  and  the  eleftrefs  dowager  of  Saxony.  It  is  in  vain  to 
attempt  a  defeription  of  the  churches  and  other  public  buildings  ; 
but  the  chapel  of  Lorenzo  muft  not  be  omitted.  It  is,  perhaps, 
the  fineft  and  moft  expenfive  habitation  that  ever  was  reared  for 
the  dead :  it  is  incrulied  with  precious  ftones,  and  adorned  by 
the  workmanfhip  of  the  beft  modern  fculptors.  Mr.  Addifon 
remarked,  that  this  chapel  advanced  fo  very  (lowly,  “  that  it  is 
not  impoflible  but  the  family  of  Medici  may  be  extinft  before 
their  burial-place  is  finilhed.”  This  has  actually  taken  place: 
the  Medici  family  is  extinft,  and  the  chapel  unfinithed.  Flo¬ 
rence  is  a  place  of  fome  ftrength,  and  contains  an  archbifliop’s 
fee  and  a  univerfity.  It  is  43  miles  S.  of  Bologna,  and  125  N. 
W.  of  Rome.  Lon.  11.  15.  E.  Lat.  43.  46.  N. 

Florence,  an  ancient  piece  of  Englifti  gold-coin.  Every 
pound-weight  of  ftandard-gold  was  to  be  coined  into  5°  Flo¬ 
rences,  to  be  current  at  fix  (hillings  each  ;  all  which  made  in  tale 
15  pounds;  or  into  a  proportionate  number  of  half- Florences 
or  quarter-pieces,  by  indenture  of  the  mint  :  18  Edw.  III. 

FLORENTINE  marble.  See  Citadanesca. 

FLORESCENTIA,  from  f.orofco  “  to  flourilh  or  bloom”  ; 
the  att  of  flowering,  which  Linnaeus  and  the  fexualifts  compare 
to  the  aft  of  generation  in  animals  ;  as  the  ripening  of  the  fruit 
in  their  opinion  refembles  the  birth.  See  Flower. 

FLORID  style,  is  that  too  much  enriched  with  figures  and 
flowers  of  rhetoric.  See  Oratory. 

FLORIDA,  a  country  of  N.  America,  bounded  on  the  N. 
by  Georgia,  on  the  E.  by  the  Atlantic  Ocean,  on  the  S.  by  the 
gulf  of  Mexico,  and  on  the  W.  by  the  Miftifiippi.  It  is  600 
miles  long,  and  130  broad,  lying  between  25°  and  31°  N.  lat. 
and  82°  and  920  W.  Ion.  It  is  divided  into  E.  and  W.  Florida. 
St.  Auguftine  is  the  capital  of  the  former,  and  Penfacola  of  the 
latter.  The  country  about  St.  Auguftine  is  by  far  the  moft 
unfruitful ;  yet  even  here  two  crops  of  Indian  corn  are  an¬ 
nually  produced.  The  banks  of  the  rivers  are  of  a  fuperior 
quality,  and  well  adapted  to  the  culture  of  rice  and  corn.  The 
interior  country,  which  is  high  and  pleafimt,  abounds  with  wood 
of  almoft  every  kind;  particularly  white  and  red  oak,  pine, 
hiccory,  cyprefs,  red  and  white  cedar.  The  intervals  between 
the  hilly  parts  are  very  rich,  and  produce  fpontaneoully  the 
fruits  common  to  Georgia  and  the  Carolinas.  But  this  country 
is  valuable,  in  a  particular  manner,  for  the  extenfive  ranges  for 
cattle.  Florida  was  dilcovered  by  Sebaftian  Cabot  in  1497. 
Having  often  changed  matters,  belonging  alternately  to  the 
French  and  Spaniards,  it  was  ceded  by  the  latter  to  the  Englifh 
in  1763  ;  in  whole  hands  it  continued  till  1781,  when  it  was 
taken  by  the  Spaniards,  and  ceded  to  them  by  the  treaty  of 
peace  in  1783. 

FLORILEGIUM,  Flo ri lege,  a  name  the  Latins  have 
given  to  what  the  Greeks  call  anthology  ;  viz.  a  col¬ 

lection  of  choice  pieces,  containing  the  fineft  and  brighteft  things 
in  their  kind. 

Florilege  is  alfo  particularly  ufed  for  a  kind  of  breviary, 
in  £he  Eaftern  church,  compiled  by  Arcadius,  for  the  conve¬ 
nience  of  the  Greek  priefts  and  monks,  who  cannot  carry  with 
them,  in  their  travels  and  pilgrimages,  all  the  volumes  wherein 
■their  office  is  difperfed.  The  florilegium  contains  the  general 
rubrics,  pfalter,  canticles,  the  horologium,  and  the  office  of  the 
•ferire,  8cc. 

FLORIN,  is  fometimes  ufed  for  a  coin,  and  fometimes  for  a 
.money  of  account.  Florin,  as  a  coin,  is  of  different  values, 
according  to  the  different  metals  and  different  countries  where 
it  is  (truck.  The  gold  florins  are  moft  of  them  of  a  very 
foarfe  alloy,  fome  of  them  not  exceeding  thirteen  or  fourteen 
carats,  and  none  of  them  l’eventcen  and  a  half.  See  Money- 


Tahle.  Florin,  as  a  money  of  account,  is  ufed  by  the  Italian, 
Dutch,  and  German  merchants  and  bankers,  but  admits  of  dif¬ 
ferent  divifions  in  different  places.  Ibid. 

FLOR1NIANI,  or  Flokiani,  a  fe£t  of  heretics,  of  the  (e- 
cond  century,  denominated  from  its  author  Florinus,  or  Fioria- 
nus,  a  prieft  of  the  Roman  church,  depofed  along  with  Blaftus 
for  his  errors.  Florinus  had  been  a  difciple  of  St.  Polycarp, 
along  with  Irenaeus.  He  made  God  the  author  of  evil ;  or  ra¬ 
ther  afferted,  that  the  things  forbidden  by  God  are  not  evil,  but 
of  bis  own  appointing  :  in  which  he  followed  the  errors  of 
Valentinus,  and  joined  himfelf  with  the  Carpocratians.  They 
had  alfo  other  names  given  them.  Philaftrius  fays,  they  were 
the  fame  with  the  Carpophorians.  He  adds,  that  they  were  alfo 
called  foldiers,  militcs,  </u?a  do  mililaribus  fucrunt.  St.  Irenaeus 
calls  them  Gnojllcs  ;  St.  Epiphanius,  PhibionHes ;  and  Theo- 
doret,  Borboritcs,  on  account  of  the  impurities  of  their  lives. 
Others  call  them  Zaccbeans ;  others  Coddiaiis,  See.  though  for 
what  particular  reafons  it  is  not  ea(y  to  fay,  nor  perhaps  would 
it  be  worth  while  to  inquire. 

FLORIS  (Francis),  an  eminent  hiftorical  painter,  was  born 
at  Antwerp  in  1,520.  Fie  followed  the  profeffion  of  a  ftatuary 
till  he  was  twenty  years  of  age ;  when,  preferring  painting,  he 
entered  the  fchool  of  Lambert  Lombard,  whofe  manner  he  imi¬ 
tated  very  perfectly.  Lie  afterwards  went  to  Italy,  and  com¬ 
pleted  his  ftudies  from  the  moft  eminent  mafters.  The  great 
progrefs  he  made  in  hiftorical  painting,  at  his  return,  procured 
him  much  employment ;  and  his  countrymen  complimented 
him  with  the  flattering  appellation  of  the  Flemijb  Raphael.  He 
got  much  money,  and  might  have  rendered  his  acquaintance 
more  worthy  of  the  attention  of  the  great,  had  he  not  debafed 
himfelf  by  frequent  drunkennefs.  Lie  died  in  1570,  aged  50. 

FLORIST,  a  perfon  curious  or  (killed  in  flowers ;  their 
kinds,  names,  charafters,  culture,  8cc.  It  is  alfo  applied  to  an 
author  who  writes  what  is  called  the  flora  of  any  particular 
place,  that  is,  a  catalogue  of  the  plants  and  trees  which  are 
found  fpontaneoully  growing  there. 

FLORUS  (Lucius  Annseus),  a  Latin  hiftorian,  of  the  fame 
family  with  Seneca  and  Lucan.  Fie  flouriftied  in  the  reigns  of 
Trajan  and  Adrian;  and  wrote  .an  Abridgment  of  the  Roman 
Fliftory,  of  which  there  have  been  many  editions.  It  is  com- 
poled  in  a  florid  and  poetical  ftyle,  and  is  rather  a  panegyric 
on  many  of  the  great  actions  of  the  Romans,  than  a  faithful 
and  correft  recital  of  their  hiftory.  He  alfo  wrote  poetry,  and 
entered  the  lifts  againft  the  emperor  Adrian,  who  fatirically  re¬ 
proached  him  with  frequenting  taverns  and  places  of  dillipation. 

FLOE  if,  Flowry,  or  Floury ,  in  heraldry,  a  crofs  that  has 
the  flowers  at  the  end  circumflex  and  turning  down;  differing 
from  the  potence,  in  as  much  as  the  latter  ltretches  out  more 
like  that  which  is  called  patce. 

FLOS,  Flower,  in  botany.  See  Flower.  Foemineus 
Flos,  is  a  (lower  which  is  furnilhed  with  the  pointal  or  female 
organs  of  generation,  but  wants  the  ltamina  or  male  organ. 
Female  flowers  may  be  produced  apart  from  the  male,  either 
on  the  fame  root  or  on  diftinft  plants.  Birch  and  mulberry  arc 
examples  of  the  firft  cafe ;  willow  and  poplar  of  the  fecond. 
Mafculus  Flos,  is  a  male  flower.  By  this  name  Linnaeus  and 
the  fexualifts  diftingui(h  a  flower  which  contains  the  ltamen, 
reckoned  by  the  fexualifts  the  male  organ  of  generation  ;  but 
not  the  ftigma  or  female  organ.  All  the  plants  of  the  clafs 
dicccia  of  Linnaeus  have  male  and  female  (lowers  upoti  different 
roots  :  thofe  of  the  clafs  monoecia  bear  (lowers  of  diil’ere'nt  fexes 
on  the  fame  root.  The  plants,  therefore,  of  the  former  are 
only  male  and  female :  thofe  of  the  latter  are  androgynous  ; 
that  is,  contain  a  mixture  of  both  male  and  female  flowers. 

Flos,  in  chemiftry,  denotes  the  moft  lubtle  part  of  bodies  fc- 
parated  from  the  more  grofs  parts  by  fublimation  in  a  dry  form. 
FLOTA,  or  Flotta }  fleet  \  a  name  the  Spaniards  give  par- 
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ticuTarly  to  the  {hips  which  they  fend  annually  from  Cadiz  to 
the  port  of  Vera  Cruz,  to  fetch  thence  the  merchandizes  ga¬ 
thered  in  Mexico  for  Spain.  It  con  fills  of  the  captains,  admi¬ 
ral,  and  patach,  or  pinnace,  which  go  on  the  king’s  account ; 
and  about  16  {hips,  from  400  to  tooo  tons,  belonging  to  par¬ 
ticular  perfons.  They  fet  out  from  Cadiz  about  the  month  of 
Augult,  and  are  18  or  20  months  before  they  return.  Thole 
fent  to  fetch  the  commodities  prepared  in  Peru  are  called  gal¬ 
leons.  The  name  flotilla  is  given  to  a  number  of  {hips,  which 
get  before  the  reft  in  their  return,  and  give  information  of  the 
departure  and  cargo  of  the  flota  and  galleons. 

FLOTSON,  or  Flotsom,  goods  that  by  fhip-wreek  are  loft, 
and  floating  upon  the  fea :  which,  with  jetfon  and  lagan,  are 
generally  given  to  the  lord  admiral  :  but  this  is  the  cafe  only 
where  the  owners  of  fuch  goods  are  not  known.  And  here  it 
is  to  be  obferved,  that  jctfan  fighifies  any  thing  that  is  caft  out 
of  a  Chip  when  in  danger,  and  afterwards  is  beat  on  the  fliore 
by  the  water,  notwithftanding  which  the  fhip  perifhes.  Lagan 
is  where  heavy  goods  are  thrown  overboard,  before  the  wreck  of 
the  fhip,  and  fink  to  the  bottom  of  the  fea. 

FLOUNDER,  Fluke,  or  But,  in  ichthyology.  See  Pleu- 
ronectes.  Flounders  may  be  fifhed  for  all  day  long,  either 
in  a  fwift  ftream,  or  in  the  ftill  deep  water;  but  beft  in  the 
ftream,  in  the  months  of  April,  May,  June,  and  July  :  the  moft 
proper  baits  are  all  forts  of  worms,  wafps,  and  gentles. 

FLOUR,  the  meal  of  wheat-corn,  finely  ground  and  fifted. 
See  Meal.  The  grain  itfelf  is  not  only  fubjetft  to  be  eaten  by 
infedts  in  that  ftate ;  but,  when  ground  into  Hour,  it  gives  birth 
to  another  race  of  deftroyers,  who  eat  it  unmercifully,  and  in- 
creafe  fo  faft  in  it,  that  it  is  not  long  before  they  wholly  deftroy 
the  fubftance.  The  fineft  flour  is  moil  liable  to  breed  thefe,  efpe- 
clally  when  ftale  or  ill  prepared.  In  this  cafe,  if  it  be  examined 
in  a  good  light,  it  will  be  obferved  to  be  in  continual  motion, 
and  on  a  nicer  infpedtion  there  will  be  found  in  it  a  great  num¬ 
ber  of  little  animals  of  the  colour  of  the  flour,  and  very  nimble. 
If  a  little  of  this  flour  is  laid  on  the  plate  of  the  double  micro- 
fcope.'the  infedts  are  very  dittindtly  feen  in  great  numbers,  very 
briik  and  lively,  continually  crawling  over  one  anothers  backs, 
and  playing  a  thoufand  antic  tricks  together;  whether  in  diver- 
fion,  or  in  fearch  of  food,  is  not  eafy  to  be  determined.  Thefe 
animals  are  of  an  oblong  and  (lender  form  ;  their  heads  are  fbr- 
niflied  with  a  kind  of  trunk  or  hollow  tube,  by  means  of  which 
they  take  in  their  food,  and  their  body  is  compofed  of  feveral 
rings.  They  do  vaft  mifchief  among  magazines  of  flour  laid 
up  for  armies  and  other  public  ufes.  When  they  have  once 
taken  pofleflion  of  a  parcel  of  this  valuable  commodity,  it  is 
Impoflible  to  drive  them  out ;  and  they  increafe  fo  faft,  that  the 
only  method  of  preventing  the  total  lofs  of  the  parcel  is  to 
make  it  up  into  bread  as  foon  as  can  be  done.  The  way  to 
prevent  their  breeding  in  the  flour  is  to  preferve  it  from  damp  : 
nothing  gets  more  injury  by  being  put  up  in  damp  than  flour ; 
and  yet  nothing  is  more  frequently  put  up  fo.  It  fhould  be 
always  carefully  and  thoroughly  dried  before  it  is  put  up;  and 
the  barrels  alfo  dried  into  which  it  is  to  be  put ;  then,  if  they 
are  placed  in  a  room  tolerably  warm  and  dry,  they  will  keep  it 
well.  Too  dry  a  place  never  does  flour  any  hurt,  though  one 
too  moift  almoft  always  fpoils  it.  Flour,  when  carefully  ana- 
lyfed,  is  found  to  be  compofed  of  three  very  different  fubftances. 
The  firft  and  moft  abundant  is  pure  Jlarch,  or  white  fecule,  in- 
foluble  in  cold  but  foluble  in  hot  water,  and  of  the  nature  of 
mucous  iubftances ;  which,  when  diffolved,  form  water-glues. 
The  fecond  is  the  gluten,  moft  of  whofe  properties  have  been 
defcribed  under  the  article  Bread.  The  third  is  of  a  mild  na¬ 
ture,  perfectly  foluble  in  cold  water,  of  the  nature  of  Jaccharine 
extractive  mucous  matters.  It  is  fulceptible  of  the  fpirituous 
fermentation,  and  is  found  but  in  fmall  quantity  in  the  flour  of 
wheat.  See  Bread,  Gluten,  Starch,  and  Sugar. 


FLOWER,  Flos,  among  botanifts  and  gardeners,  the  moft 
beautiful  part  of  trees  and  plants,  containing  the  organs  or 
parts  of  fructification.  See  Botant,  p  33,  and  explanation 
of  Plate  52.  in  p.  35.  Flowers  defigned  for  medicinal  ufe 
fhould  be  plucked  when  they  are  moderately  blown,  and  on  a 
clear  day  before  noon  :  roles,  for  conlerve,  mufl  be  takes  in  the 
bud. 

Flowers,  in  antiquity.  We  find  flowers  in  great  reoueft 
at  the  entertainments  of  the  ancients,  being  provided  by  the 
mafter  of  the  feaft,  and  brought  in  before  the  fecond  courfe ; 
or,  as  fome  are  of  opinion,  at  tfie  beginning  of  the  entertain¬ 
ment.  They  not  only  adorned  their  heads,  necks,  and  breads, 
with  flowers,  but  often  beftrewed  the  beds  whereon  they  lay, 
and  all  pfirts  of  the  room  wjth  them.  But  the  head  was  chief¬ 
ly  regarded.  See  Garland.  Flowers  were  Ukewife  ufed  by 
the  Greeks  and  Romans  in  bedecking  tombs. 

Eternal  Flower.  See  Xeranthemum. 

Everlafling  Flower.  See  Gnaphalium. 

Yl&'wb.th- Fence.  See  Poinciana. 

CLuz-Flower.  See  Helianthus. 

Suit &n-P  lower.  See  Cyanus. 

Tnnnpet-¥  lower..  See  Bignonia. 

Wind- Flower.  See  Anemone. 

Flower  de-lis ,  or  Flower-de-luce,  In  heraldry,  a  bearing  re- 
prefenting  the  lily,  called  the  queen  of  flowers,  and  the  true 
hieroglyphic  of  majefty  ;  but  of  late  it  is  become  more  com¬ 
mon,  being  borne  in  fome  coats  one,  in  others  three,  in  others 
five,  and  in  lome  femes  or  fpread  all  over  the  efcutcheon  in 
great  numbers.  The  arms  of  France,  before  the  eftablitliment 
of  the  republican  conftitution  in  that  country,  were  three  flower- 
de-lis  or,  in  a  field  azure. 

P  LOWES-de-L7ice,  in  botany:  fee  Iris. 

Flowers,  in  heraldry.  They  are  much  ufed  in  coats  of 
arms  ;  and  in  general  fignify  hope,  though  lbmetimes  they  de¬ 
note  human  frailty  and  momentary  profperity. 

Flowers,  in  ehemiftry.  By  this  name  are  generally  under- 
flood  bodies  reduced  into  very  fine  parts,  either  fpontaneoufly  or 
by  lome  operation  of  art ;  but  the  term  is  chiefly  applied  to 
volatile  folid  fubftances,  reduced  into  very  fine  parts,  or  into  a 
kind  of  meal  by  fublimation.  Some  flowers  are  nothing  elfe 
than  the  bodies  themfelves,  which  are  fublimed  entire,  without 
fuffe ring  any  alteration  or  decompofition  ;  and  other  flowers  are 
formed  only  of  fome  of  the  conftituent  parts  of  the  body  fub- 
jedted  to  fublimation.  See  Chemistry,  pages  379  and  381. 

Prcfemj'mg  of  Flowers.  The  method  of  prelerving  flowers 
in  their  natural  beauty  through  the  whole  year  has  been  much 
fought  after  by  many  people.  Some  have  attempted  it  by  ga¬ 
thering  them  when  dry  and  not  too  much  opened,  and  burying 
them  in  dry  fand  ;  but  this,  though  it  preferves  their  figure  well, 
takes  off  from  the  livelinefs  of  their  colour.  Muritingius  pre¬ 
fers  the  following  method  to  all  others.  Gather  rofes,  or  other 
flowers,  when  they  are  not  yet  thoroughly  open,  in  the  middle  of 
a  dry  day  :  put  them  into  a  good  earthen  veflel  glazed  within ; 
fill  the  veflel  up  to  the  top  with  them  ;  and  when  full,  fprinkle 
them  over  with  lome  good  French  wine,  with  a  little  fait  in  it ; 
then  fet  them  by  in  a  cellar,  tying  down  the  mouth  of  the  pot. 
After  this  they  may  be  taken  out  at  pleafure ;  and,  on  fetting 
them  in  the  fun,  or  within  reach  of  the  fire,  they  will  open  as  if 
growing  naturally  ;  and  not  only  the  colour,  but  the  fmell  alfo 
will  be  preferved. 

The  flowers  of  plants  are  by  much  the  moft  difficult  parts  of 
them  to  preferve  in  any  tolerable  degree  of  perfedtion  ;  of  which 
we  have  inftances  in  all  the  colledtions  of  dried  plants,  or  borti 
flcci.  In  thefe,  the  leaves.  Italics,  roots,  and  feeds  of  the  plants 
'appear  very  well  preferved ;  the  ftrong  texture  of  thefe  parts- 
inaking  them  always  retain  their  natural  form,  and  the  colours 
in  many  fpecies  naturally  remaining.  But  where  thefe  fade, 
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the  plant  is  little  the  worfe  for  ufe  as  to  the  knowing  the  Ipecies 
by  it.  But  it  is  very  much  otherwil'e  in  regard  to  the  petals  : 
thefe  are  naturally  by  much  the  moft  beautiful  parts  of  the 
plant  to  which  they  belong  ;  but  they  are  fo  much  injured  in 
the  common  way  of  drying,  that  they  not  only  lol'e,  but  change 
their  colours  one  into  another,  by  which  means  they  give  oc- 
cafion  to  many  errors ;  and  they  ufually  alfo  wither  up,  fo  as 
to  lol'e  their  very  form  and  natural  fliape.  The  primrol'e  and 
cowflip  kinds  are  very  eminent  inltanees  of  the  change  of  co¬ 
lours  in  the  flowers  of  dried  fpecimens  :  for  thofe  of  this  clafs 
of  plants  eafily  dry  in  their  natural  fliape  ;  but  they  lofe  their 
yellow,  and,  inltead  of  it,  acquire  a  tine  green  colour,  much  fu- 
perior  to  that  of  the  leaves  in  their  molt  perfect  Hate.  The 
flowers  of  all  the  violet  kind  lofe  their  beautiful  blue,  and  be¬ 
come  of  a  dead  white:  fo  that  in  dried  fpecimens  there  is  no 
difference  between  the  blue-flowered  violet  and  the  white-flower¬ 
ed  kinds. 

Sir  Robert  Southwell  has  communicated  to  the  world  a  me¬ 
thod  of  drying  plants,  by  which  this  defeat  is  propofed  to  be  in 
a  great  meafcre  remedied,  and  all  flowers  preferved  in  their  na¬ 
tural  fliape,  and  many  in  their  natural  colours.  For  this  pur- 
pofe,  two  plates  of  iron  are  to  be  prepared  of  the  fize  of  a  large 
half-flieet  of  paper,  or  larger  for  particular  occafions  :  thefe 
plates  mud  be  made  fo  thick  as  not  to  be  apt  to  bend ;  and 
there  mult  be  a  hole  made  near  every  corner,  for  the  receiving  a 
ferew  to  fatten  them  clofe  together.  When  thefe  plates  are 
prepared,  lay  in  readinefs  feveral  fheets  of  paper,  and  then 
gather  the  plants  with  their  flowers  when  they  are  quite  per¬ 
fect.  Let  this  be  always  done  in  the  middle  of  a  dry  day  ;  and 
then  lay  the  plant  and  its  flower  on  one  of  the  flieets  of  paper 
doubled  in  half,  fpreading  out  all  the  leaves  and  petals  as  nice¬ 
ly  as  pofliblc.  If  the  ftalk  is  thick,  it  muff  be  pared  or  cut  in 
half,  fo  that  it  may  lie  flat ;  and  if  it  is  woody,  it  may  be  peeled, 
and  only  the  bark  left.  When  the  plant  is  thus  expanded,  lay 
round  about  it  fome  loofe  leaves  and  petals  of  the  flower,  which 
may  ferre  to  complete  any  part  that  is  deficient.  When  all  is 
thus  prepared,  lay  feveral  fheets  of  paper  over  the  plant,  and 
as  many  under  it;  then  put  the  whole  between  the  iron  plates, 
laying  the  papers  fmoothly  on  one,  and  laying  the  other  evenly 
over  them  :  ferew  them  clofe,  and  put  them  into  an  oven  after 
the  bread  is  drawn,  and  let  them  lie  there  two  hours.  After 
that,  make  a  mixture  of  equal  parts  of  aquafortis  and  common 
brandy  5  fhake  thefe  well  together,  and  when  the  flowers  are 
taken  out  of  the  preflure  of  the  plates,  rub  them  lightly  over 
with  a  c’amel’s-hair pencil  dipped  in  this  liquor;  then  lay  them 
upon  frefh  brown  paper,  and  covering  them  with  fome  other 
flieets,  prefs  them  between  this  and  other  papers  with  a  hand¬ 
kerchief  till  the  wet  of  thefe  liquors  is  dried  wholly  away. 
When  the  plant  is  thus  far  prepared,  take  the  bulk  of  a  nut¬ 
meg  of  gum-dragon;  put  this  into  a  pint  of  fair  water  cold, 
and  let  it  fland  24  hours;  it  will  in  this  time  be  wholly  difi'ol- 
ved  :  ihen  dip  a  fine  hair-pencil  in  this  liquor,  and  with  it  daub 
over  the  back  tides  of  the  leaves,  and  lay  them  carefully  down 
on  a  half-fliect  of  white  paper  fairly  expanded,  and  prels  them 
down  with  fome  more  papers  over  thefe.  When  the  gum-wa¬ 
ter  is  fixed,  let  the  preflure  and  papers  be  removed,  and  the 
whole  work  is  finiflied.  The  leaves  retain  their  verdure  in  this 
cafe,  and  the  flowers  ufually  keep  their  natural  colours.  Some 
care,  however,  mult  be  taken,  that  the  heat  of  the  oven  be  not 
t»io  great.  When  the  flowers  are  thick  and  bulky,  fome  art 
may  be  ufed  to  pare  off  their  backs,  and  difpofe  the  petals  in  a 
due  order;  and  after  this,  if  any  of  them  are  wanting,  their 
places  may  be  fuppiied  with  fome  of  the  fupernumerary  ones 
dried  on  purpofe;  and  if  any  of  them  are  only  faded,  it  will 
be  prudent  to  take  them  away,  and  lay  down  others  in  their 
Read  :  the  leaves  may  be  alto  diipufed  and  mended  in  the  fame 
manner. 

Vox..  III. 


Another  method  of  preferving  both  flowers  an!  fruit  found 
throughout  the  whole  year  is  alfo  given  by  the  fame  author. 
Take  faltpetre,  one  pound  ;  armenian  bole,  two  pounds  ;  clean 
common  land,  three  pounds.  Mix  all  well  together;  then 
gather  fruit  of  any  kind  that  is  not  fully  ripe,  vyirh  the  italic  to 
each;  put  thefe  in,  one  by  one,  into  a  wide-mouthed  glafs,  lay¬ 
ing  them  in  good  order.  Tie  over  the  top  with  an  oil-cloth, 
and  carry  them  into  a  drv  cellar,  and  fet  the  whole  upon  a  bed 
of  the  prepared  matter  of  four  inches  thick  in  a  box.  Fill  up 
the  remainder  of  the  box  with  the  fame  preparation  ;  and  let  it 
be  four  inches  thick  all  over  the  top  of  the  glafs,  and  all  round 
its  fides.  Flowers  are  to  be  preferved  in  the  lame  fort  of  glades, 
and  in  the  fame  manner;  and  they  may  be  taken  up  after  a 
whole  year  as  plump  and  fair  as  when  they  were  buried. 

Flowers  (artificial)  of  the  Chincfe.  See  Tonotsa.o. 

Flowers,  in  rhetoric,  are  figures  or  ornaments  of  dilcourfe, 
bv  the  Latins  called  fnfcu.li. 

FLOWERING  of  Bulbous  Plants.  Thefe  plants  will 
grow  and  flower  in  water  alone,  without  any  earth,  and  make 
a  very  elegant  appearance.  We  daily  fee  this  prabtifed  in 
Angle  roots  :  but  there  is  a  method  of  doing  it  with  feveral  roots 
in  the  fame  vefl'el.  Take  a  common  fmall  garden-pot ;  flop  the 
hole  at  the  bottom  with  a  cork,  and  lute  in  the  cork  with  putty, 
that  no  water  can  get  through  ;  then  fit  a  board  to  the  top  of 
the  pot,  and  bore  fix  or  feven  holes  in  it  at  equal  difiances,  to 
place  the  bulbs  in ;  and  as  many  fmaller  ones  near  them  to  re¬ 
ceive  flicks,  which  will  ferve  fupport  up  the  flowers.  Then  fill 
up  the  pot  with  water  to  the  board ;  and  place  tulips,  jonquils, 
narciflules,  and  the  like  plants  in  the  root  upon  the  holes,  fo 
that  the  bottom  of  the  roots  may  touch  the  water :  thus  will 
they  all  flower  early  in  the  feafon,  and  be  much  more  beautiful 
than  any  pot  of  gathered  flowers,  and  will  laft  many  weeks  in 
their  full  perfection.  After  the  feafon  of  flowering  is  over,  the 
roots  will  gradually  flirink  through  the  holes  of  the  board,  and 
get  loole  into  the  water;  but,  inftead  of  being  lpoiled  there, 
they  will  foon  increafe  in  fize ;  fo  that  they  cannot  return 
through  the  holes,  and  will  produce  feveral  ofl’-fets.  It  is  na¬ 
tural  to  try  from  this  the  confequence  of  keeping  the  roots  un¬ 
der  water  during  the  whole  time  of  their  blowing ;  and  in  this 
way  they  have  been  found  to  fuccced  very  well,  and  flower  even 
ftronger  and  more  beautifully  than  when  in  the  ground.  They 
may  thus  alfo,  with  proper  care  in  the  degree  of  heat  in  the 
room,  be  kept  flowering  from  before  Chriltmas  till  March  or 
April.  It  is  more  agreeable  to  fome  to  ufe  glafs-jars  in  this 
laft  method,  inftead  of  earthen  pets.  The  bulbsilucceed  full  r.s 
well  in  thefe  :  and  there  is  this  advantage,  that  the  progreis  or" 
the  roots  is  feen  all  the  while,  and  they  are  managed  better  as 
to  the  fupply  of  water. 

By  repeated  experiments  in  this  way  on  dried  bulbs,  and  on 
thofe  taken  frefh  out  of  the  ground,  the  former  have  been  found 
to  fucceed  the  beft.  For  thole  taken  frefh  out  of  the  ground, 
being  full  of  moiflure,  will  not  fo  foon,  upon  changing  their 
element,  be  nouriflsed  fully  by  a  new  one  ;  and  the  fibres  which 
they  had  ftruck  in  the  ground  always  rot  when  put  into  the 
water,  and  new  ones  mult  be  formed  in  their  places  ;  fo  that  it 
requires  more  time  for  them  to  come  to  flowering.  The  bulbs 
themfelves  will  not  rot  in  this  manner;  but  they  will  never  be 
fo  flrong  as  thofe  which  were  put  into  the  water  dry,  which 
gradually  fill  themfelves  with  moiflure  from  it,  and  regularly, 
plump  up.  The  heft  method  uf  managing  the  whole  procefs  is 
this:  place  the  bulbs  at  firfl  only  on  the Tur face  of  the  water; 
for  thus  they  will  ltrike  out  their  fibres  molt  lirongly.  W  hen 
they  have  flood  thus  fix  weeks,  pour  in  the  water  lo  high  as  to 
rover  them  entirely,  and  keep  them  thus  till  they  have  done 
flowering. 

Ranunculus  and  anemone  roots  have  been  found  to  flioot  i;p 
their  (talks  very  well  in  this  way ;  but  the  flowers  are  ulually 
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blafted,  which  feems  to  arife  from  want  of  free  air.  Pinks  will 
flower  very  well  in  this  manner;  auriculas  aifo  may  with  care 
be  brought  to  ilower,  but  not  ltrongly.  Holes,  jetlamines,  and 
honey-fuck  les,  may  alio  be  made  to  flower  this  way,  and  will 
thrive  anti  fend  out  fuckers ;  the  belt  pieces  to  plant  are  fuckers 
cut  oif  about  three  inches  under  ground,  without  any  fibres. 
The  fueculent  plants  may  alfo  be  railed  this  way ;  for  inltance, 
the  opuntia  or  Indian  fig.  If  a  fragment  of  a  leaf  of  this  plant 
be  cut,  and  laid  by  to  dry  for  a  month  till  it  is  an  abfolute  fltin, 
as  foon  as  it  is  put  in  this  manner  into  water,  it  begins  to 
plump  up,  and  foon  fends  out  fibrous  roots,  and  produces  new 
leaves  as  quickly  as  it  would  do  in  the  ground. 

This  is  the  more  lingular  in  this  fort  of  plants,  becaufe  in 
their  natural  Hate  in  the  ground  they  cannot  bear  much  water. 
This  method  of  growing  in  water  is  not  peculiar  to  the  bulbous - 
rooted  ones,  but  others  may  even  be  raifed  from  feed  by  it.  A 
bean  or  pea,  fet  in  this  manner,  will  grow  up  to  its  proper  ftan- 
dard,  and  will  flower  and  produce  pods  which  will  ripen  their 
feed.  The  fmaller  feeds  may  be  alfo  raifed  in  this  manner,  by 
the  help  of  wool  to  fupport  them. 

No  vegetable  tranfplanted  cut  of  the  earth  into  water  will 
thrive  kindly  ;  but  any  plant,  whether  raifed  from  the  root  or 
feed  in  water,  may  be  tranfplanted  to  the  earth,  and  will  fuc- 
ceed  very  well.  It  may  be  pothble,  therefore,  from  this  method 
of  railing  plants  in  water,  to  come  at  a  better  way  than  is 
ufually  praftifed  of  raifmg  fome  roots  in  the  earth  which  are 
fubjedt  to  rot  there ;  Inch  as  anemonies,  ranunculufes,  and  hya¬ 
cinths.  A  bulb  dropped  by  chance  upon  the  ground  will  Itrike 
out  both  ftronger  and  more  numerous  fibres  than  thole  which 
are  planted  in  the  ufual  way  in  the  ground.  On  this  principle, 
it  mav  be  proper  to  take  out  the  earth  of  the  bed  where  the 
bulbs  are  to  Hand  at  the  time  of  planting  them,  to  iuch  a  depth 
as  they  are  to  be  placed  under  it  when  fet  for  flowering.  The 
bulbs  are  then  to  be  fet  in  their  places,  on  the  furface  of  this 
low  ground  ;  and  to  Hand  there  till  they  have  Ihot  out  their 
fibres  and  their  he;*d  :  then  the  earth  is  to  be  added  over  them 
by  degrees,  till  they  are  covered  as  high  above  the  head  as  they 
are  in  the  ufual  manner  of  planting  them  :  thus  they  would  be 
preferved  from  the  danger  of  rotting ;  and  their  fibres  would 
be  much  ftronger,  and  confequently  they  would  draw  more 
nourifhment,  and  flower  better,  than  in  the  common  way.  The 
common  method  of  planting  thele  roots  renders  them  liable  to 
be  deftroyedby  either  extreme  of  a  wet  or  a  dry  feafon.  In  the 
firft  cafe,  they  immediately  rot  by  the  abundant  moifture  they 
receive;  and,  in  the  l'econd,  they  become  dry  as  a  flick,  and 
mouldy ;  fo  that  they  are  infallibly  rotted  by  the  firft  rain  that 
falls  afterwards. 

FLUDD  (Robert),  a  famous  pbilofopher,  born  in  1574. 
Fie  was  fellow  of  the  college  of  phyficians  in  London,  and  be¬ 
came  a  moll  voluminous  writer.  He  doted  greatly  on  the  won¬ 
ders  of  chemiftry ;  was  a  zealous  brother  of  the  Roficrucian 
order;  and  his  books,  which  are  moftly  in  Latin,  are  as  dark 
and  myfterious  in  their  language  as  in  their  matter.  He  died 
in  1637. 

FLUID,  an  appellation  given  to  all  bodies  whofe  particles 
eafily  yield  to  the  leaft  partial  preffure,  or  force  imprefied.  For 
the  Laws  and  Properties  of  Fluids,  fee  FIydrostatics. 
There  are  immenfe  numbers  of  animalcules  to  be  difeerned  in 
different  fluids  by  the  microfcope.  Of  many  remarkable  kinds 
a  defeription  is  given  under  the  article  Animalcule. 

Nervous  Fluid.  See  Anatomy,  p.  203. 

ELifiic  Fluids.  See  Aerology,  Aik,  Fixed  Air,  Gas, 
Yapour,  Ac. 

FLUIDITY,  that  flate  or  affeCtion  of  bodies  which  deno¬ 
minates  or  renders  them  fluid;  or  that  property  by  winch  they 
yield  to  the  fmallefl:  force  imprefied ;  in  contradiftinclion  10 
folidity  or  iirmaefs. 


Fluidity  is  to  be  carefully  diftinguifhed  from  liquidity  or 
humidity,  which  latter  implies  wetting  or  adhering.  Thus  air, 
ether,  mercury,  and  other  melted  metals,  and  even  fmoke  and 
flame  itfelf,  are  fluid  bodies,  but  not  liquid  ones ;  whilft  water, 
beer,  milk,  urine,  Ac.  are  both  fluids  and  liquids  at  the  fame 
time. 

The  nature  and  caufes  of  fluidity  have  been  varioufly  afligned. 
The  Gafiendifts;  and  ancient  corpulcularians,  require  only  three 
conditions  as  necefi'ary  to  it,  viz.  a  fmallnefs  and  l'moothnefs  of 
the  particles  of  the  body,  vacuities  interfperfed  between  them, 
and  a  fpherical  figure.  The  Cartefians,  and  after  them  Dr. 
Hook,  Mr.  Boyle,  Ac.  befide  thefe  circumftances,  require  alfo  a 
certain  internal  or  inteftine  motion  of  the  particles  as  chiefly 
contributing  to  fluidity.  Thus  Mr.  Boyle,  in  his  Hiftory  of 
Fluidity,  argues  from  various  experiments :  for  example,  a  little 
dry  powder  of  alabafter,  or  platter  of  Paris,  finely  lifted,  being 
put  into  a  veffel  over  the  fire,  foon  begins  to  boil  like  water  ; 
exhibiting  all  the  motions  and  phenomena  of  a  boiling  liquor: 
it  will  tumble  varioufly  in  great  waves  like  that ;  will  bear 
ftirring  with  a  flick  or  ladle  like  that,  without  refilling;  and,  if 
ftrongly  ftirred  near  the  fide  of  the  vetfel,  its  waves  will  ap¬ 
parently  dafh  againft  it :  yet  it  is  all  the  while  a  dry  parched 
powder. 

The  like  is  obferved  in  fancl ;  a  dith  of  which  being  fet  on  a 
drum-head,  britkly  beaten  by  the  flicks,  or  on  the  upper  ftone  of 
a  mill,  it  in  all  refpeCts  emulates  the  properties  of  a  fluid  body. 
Thus,  a  heavy  body  will  immediately  fink  in  it  to  the  bot¬ 
tom,  and  alight  one  emerge  to  the  top  :  each  grain  of  fand  has 
a  conftant  vibratory  and  dancing  motion ;  and  if  a  hole  be 
made  in  the  fide  of  the  dith,  the  fand  will  fpin  out  like  water. 

The  Cartefians  bring  many  confideradons  to  prove,  that  the 
parts  of  fluids  are  in  continual  motion  :  as  ift.  The  change  of 
folids  into  fluids,  e.  g.  ice  into  water,  and  vice  verfa  ;  the 
chief  difference  between  the  body  in  thofe  two  ftates  confifting 
in  this,  that  the  parts,  being  fixed  and  at  reit  in  the  one,  refill 
the  touch ;  whereas  in  the  other,  being  already  in  motion,  they 
give  way  to  the  llighteft  impulfe.  2dly,  The  effetls  of  fluids, 
which  commonly  proceed  from  motion :  fuch  are  the  infinua- 
tion  of  fluids  among  the  pores  of  bodies ;  the  lofte-ning  and 
ditfolving  hard  bodies  ;  the  actions  of  corrofive  menflruums  j 
Ac.:  add,  that  no  folid  can  be  brought  to  a  flate  of  fluidity, 
without  the  intervention  of  tome  moving  or  moveable  body,  as 
fire,  air,  or  water.  Air,  the  fame  gentlemen  hold  to  be  the  firft: 
fpring  of  thefe  caufes  of  fluidity,  it  being  this  that  gives  motion 
to  tire  and  water,  though  itfelf  receives  its  motion  and  aCtion 
from  the  ether,  or  lubtle  medium. 

But  Boerhaave  pleads  ftrenuoufly  that  fire  is  the  firft  mover, 
and  the  caul'e  of  all  fluidity  in  other  bodies,  as  air,  water,  Ac.: 
without  this,  he  thews  that  the  atmofphere  itfelf  would  fix  into 
one  folid  mafs..  And  in  like  manner.  Dr.  Black  of  Edinburgh 
mentions  fluidity  as  an  effect  of  heat.  The  different  degrees  of 
heat  which  are  required  to  bring  different  bodies  into  a  flate  of 
fluidity,  he  luppofes  may  depend  cn  tome  particulars  in  the 
mixture  and  eompofltion  of  the  bodies  themfelves :  which  is 
rendered  farther  probable  from  confidering  that  the  natural  flate 
of  bodies  in  this  refpeCt  is  changed  by  certain  mixtures;  thus, 
when  two  metals  are  compounded,  the  mixture  is  commonly 
more  fufible  than  either  of  them  feparately. 

Newton’s  idea  of  the  caufe  of  fluidity  is  different :  he  makes 
it  to  be  the  great  principle  of  attraction.  The  various  inteftine 
motion  and  agitation  among  the  particles  of  fluid  bodies  he 
thinks  is  naturally  accounted  for,  by  fuppofing  it  a  primary 
law  of  nature,  that  as  all  the  particles  of  matter  attraCI  each 
other  when  within  a  certain  diftance,  fo  at  all  greater  diftances 
they  avoid  and  fly  from  one  another.  For  then  though  their 
common  gravity,  together  with  the  preffure  of  other  bodies  upon 
them,  may  keep  them  together  in  a  mafs,  yet  their  continual 
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endeavour  to  avoid  one  another  fingly,  and  the  adventitious  im- 
pulfes  of  heat  and  light,  or  other  external  caufes,  may  make  the 
particles  of  fluids  continually  move  round  about  one  another, 
and  lb  produce  this  quality. 

As  therefore  the  caul'e  of  cohelion  of  the  parts  of  folid  bodies 
appears  to  be  their  mutual  attraction  ;  l'o,  on  this-principle,  the 
chief  caul'e  of  fluidity  feems  to  be  a  contrary  motion  imprelfed 
on  the  particles  of  fluids ;  by  which  they  avoid  and  fly  from 
one  another,  as  foon  as  they  come  at,  and  as  long  as  they  keep 
at,  l'uch  a  diftance  from  each  other. 

It  is  obferved  alfo  in  all  fluids,  that  the  direction  of  their 
prelTure  again!!  the  veflels  which  contain  them  is  in  lines  per¬ 
pendicular  to  the  tides  of  l'uch  velfels ;  which  property,  being 
the  necelfary  refill  t  of  the  fpherical  ligure  of  the  particles  of 
any  fluid,  fliews  that  the  parts  of  all  fluids  are  fo,  or  of  a  ligure 
very  nearly  approaching  to  it. 

FLUKE, or  Flounder,  in  ichthyology.  See  Pleuronectes. 

Fluke  -Worm.  See  Fasciola, 

Fluke  of  an  Anchor,  that  part  of  it  which  penetrates  the 
ground.  See  Anchor. 

FLUMMERY,  a  wholefome  fort  of  jelly  made  of  oat-meal. 
The  manner  of  preparing  it  is  as  follows :  Put  three  large 
handfuls  of  finely-ground  oat-meal  to  lieep,  for  24  hours,  in 
two  quarts  of  fair  water  :  then  pour  off  the  clear  water,  and 
put  two  quarts  of  frefh  water  to  it :  ilrain  it  through  a  fine 
hair-Aeve,  putting  in  two  fpoonfuls  of  orange-flower  water  and 
a  fpoonful  of  l'ugar  :  boil  it  till  it  is  as  thick  as  a  halty-pudding, 
ftirring  it  continually  while  it  is  boiling,  that  it  may  be  very 
fmooth. 

FLUOR,  in  phyfics,  a  fluid;  or,  more  properly,  the  ftate  of 
a  body  that  was  before  hard  or  folid,  but  is  now  reduced  by 
fufion  or  fire  into  a  ftate  of  fluidity. 

Fluor  Acid.  See  Chemistry,  p.  424. 

Fluor -Spar,  or  Blue-John,  called  alfo  fluxing  fpars,  vitref- 
cent  or  glafs  fpars,  are  a  genus  of  fofiils  compofed  of  calcareous 
earth  united  with  an  acid  of  a  peculiar  kind,  of  which  an  ac¬ 
count  is  given  under  Chemistry.  Thefe  fubftanccs  are  little 
harder  than  common  calcareous  fpars,  and  do  not  Itrike  fire 
with  fteel ;  nor  do  they  eflervefce  with  acids  either  before  or 
after  calcination.  When  expofed  to  a  ftrong  fire,  they  crack 
and  fplit  in  pieces,  but  do  not  melt  without  a  violent  heat. 
Engenftroom  informs  us,  that  all  of  them  which  he  tried  melted 
pretty  eafily  before  the  blow-pipe ;  but  he  was  obliged  to  take 
great  care  to  prevent  them  from  flying  away  before  they  were 
thoroughly  heated.  Their  fpecific  gravity  is  from  3 144  to  3 1 75. 
Notwithftanding  the  difficulty  with  which  they  are  fufed  by 
themfelves,  however,  they  melt  very  readily  in  conjunction  with 
other  earths;  running  into  a  corrofive  glafs  which  diflolves  the 
ftrongeft  crucibles,  unlefs  fome  quartz  or  fire-clay  be  mixed  in 
their  compofition.  When  gradually  heated,  they  give  a  phof- 
phorefce'nt  light ;  but  lol'e  this  property  when  made  red-hot. 
Thofe  which  are  coloured,  particularly  the  green  ones,  give  the 
ftrongeft  light.  They  melt  eafily  with  borax,  and  next  to  that 
with  the  microcofmic  fait,  neither  of  them  making  any  efter- 
vefcence,  They  difl'olve  in  acids  when  boiling,  particularly 
aqua-regia;  and  the  folutions  are  precipitated  by  an  alkali  even 
though  cold,  hut  not  fo  completely.  M.  Magellan  informs  us, 
that  he  has  frequently  dilfolved  them  in  boiling  vitriolic  acid,  in 
order  to  get  that  of  fluor  in  an  aerial  ftate. 

There  are  three  fpecies.  1.  The  indurated  fluor  is  folid,  and 
of  an  indeterminate  figure,  of  a  dull  texture,  femitranlparent, 
and  full  of  cracks  in  the  rock.  It  is  of  a  white  colour.  2. 
Sparry  fluor.  This  has  nearly  the  figure  of  fpar;  though,  on 
.dofe  ohfervation,  it  is  found  lefs  regular;  nothing  but  its  glofly 
furface  giving  it  the  refemblance  of  fpar.  It  is  found  of  vari¬ 
ous  colours,  viz.  white,  blue,  green,  pale-green,  violet,  and  yel¬ 
low.  3.  The  cryftallized  fluor  is  of  four  kinds.  1.  Having  an 


irregular  figure,  of  a  white,  blue,  or  red  colour.  2.  Cryftallized 
in  cubes,  of  a  yellow  or  violet  colour.  3.  Of  a  polygonal  fphe¬ 
rical  figure,  white  or  blue  coloured.  4.  Of  an  o&oedral  figure, 
clear  and  colourlel's. 

The  principal  ul'e  of  fluors  is  for  fmelting  ores,  where  they 
aft  as  very  powerful  fluxes,  and  on  this  account  are  much  va¬ 
lued.  They  are  found  in  various  countries,  particularly  Swe¬ 
den,  and  fome  other  northern  countries  of  Europe.  From  this 
quality  of  melting  eafily  in  combination  with  other  earthy  mat¬ 
ters,  they  have  got  the  name  of  fluors.  “  The  refemblance  be¬ 
tween  the  coloured  fluors  and  the  compofitions  made  of  coloured 
glafs  (fays  Cronftedt)  has  perhaps  contributed  not  only  to  the 
fluors  being  reckoned  of  the  fame  value  with  the  coloured  quartz 
cryftals,  by  fuch  colledtors  as  only  mind  colour  and  figure,  hut 
to  their  alfo  obtaining  a  rank  among  the  precious  ftones  in  the 
apothecaries’  and  druggilts’  (hops.”  Mr.  Fabroni  obferves,  that 
this  combination  of  calcareous  earth  with  the  (parry  acid  is  al- 
moft  always  tranfparent :  it  often  cryftallizes  in  regular  cubes, 
fometimes  Angle  from  one  line  to  two  inches  in  diameter,  and 
fometimes  of  an  indeterminate  figure.  They  are  fometimes  of 
a  blue  colour  ;  others  are  purple  like  amethyfts  ;  l'ome  are  of  a 
brown  colour,  others  opaque.  M.  Magellan  fays,  that  fluors 
in  general  have  this  Angular  property,  that  on  being  melted  by 
the  flame  of  the  blow-pipe,  together  with  gypfum,  the  lead  re- 
fulting  from  both  is  all  formed  with  facets  on  the  outfide  ;  but, 
if  melted  with  terra  ponderofa,  its  furface  is  quite  round  or 
fpherical. 

M.  Margraaf  has  made  experiments  in  order  to  difeover  the 
nature  of  thefe  ftones.  Fie  afeertained  the  above-mentioned 
diftindtions  between  them  and  the  gypfeous  fpars ;  and  therefore 
infers,  that  they  are  not  compounded  of  vitiiolic  acid  with  cal¬ 
careous  earth.  He  obferved  Angular  appearances  on  mixing 
them  with  vitriolic  and  other  acids,  and  fubjedting  the  mixtures 
to  dil'tillation.  Eight  ounces  of  the  powder  of  a  green  fluor, 
being  mixed  with  an  equal  weight  of  pure  oil  of  vitriol,  and 
diftilled  together  with  a  graduated  heat,  yielded,  after  the  wa¬ 
tery  part  of  the  acid  had  palled,  a  fine  white  l'ublimate,  which 
arofe  and  adhered  to  the  neck  of  the  retort,  and  even  pafl'ed  into 
the  receiver.  The  firft  parts  of  this  fublimate  which  arofe,  ap¬ 
peared  like  butter  of  antimony  ;  and,  like  this  butter,  they 
melted  by  the  heat  of  a  live  coal  brought  near  the  neck  of  the 
retort :  but  the  parts  which  arofe  towards  the  end  of  the  opera- 
ration,  with  the  greateft  degree  of  heat,  could  not  be  melted  by 
that  heat.  The  retort  being  broken,  a  refiduum  was  found 
weighing  12  ounces.  Flence  4  ounces  of  oil  of  vitriol  remained 
united  with  the  fpar.  The  bottom  of  the  retort  was  obferved 
to  be  pierced  with  holes.  Lallly,  the  liquor  which  had  pafl'ed 
into  the  receiver  and  alfo  the  white  fublimate,  had,  very  fenfibly, 
a  lulphureous  fmell.  The  fublimate,  triturated  a  long  time  in  a 
mortar  with  hot  diftilled  water,  dilfolved,  and  palled  through  a 
filter,  l'o  the  filtrated  liquor  feme  fixed  alkali  being  added,  a 
precipitate  was  formed  ;  which,  being  well  waftied  and  dried, 
was  readily  melted  by  fire  into  a  mats  rel'embling  porcelain. 
The  fame  excellent  and  accurate  chemift  produced  the  fame  ef¬ 
fects  upon  this  ftone,  by  fubftituting,  inftead  of  the  vitriolic  acid, 
the  nitrous,  marine,  phofphoric,  or  the  concentrated  acetous 
acids. 

Fluor  Albus  or  Uterinus,  in  medicine,  a  kind  of  vaginal 
flux  in  women,  popularly  called  the  whites.  See  Medicine. 

FLUSHING,  a  handfome,  ftrong,  and  ronfiderable  town  of 
the  United  Provinces,  in  Zealand,  and  in  the  ifland  of  Wal- 
cheren,  with  a  good  harbour,  and  a  great  foreign  trade.  It 
was  put  into  the  hands  of  queen  Elizabeth  as  a  fecurity  for  the 
money  (he  advanced.  It  is  one  of  the  three  places  which 
Charles  V.  advifed  Philip  II.  to  preferve  with  care.  It  is  four 
miles  S.  W.  of  Middleburg.  Lon.  3.  35.  E.  Lat.  51.  29.  N. 

FLUTE,  an  inftrument  of  mufle,  the  limpid':  of  all  thofc 
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of  the  wind  kind.  It  is  played  on  by  blowing  it  with  the  mouth ; 
and  the  tones  or  notes  are  changed,  by  flopping  properly  the 
holes  difpofed  for  that  purpofe  along  its  fide.  This  is  a  very 
ancient  inlirument.  It  was  at  fir  ft  called  the  flute  a  bee,  from 
bee,  an  old  Gauiifh  word  fignifying  the  beak  of  a  bird  or  fowl, 
but  more  efpeciaily  of  a  cock  ;  the  term  flute  a  bee  muftthere- 
therefore  flgnifi)  the  beaked , flute  j  which  appears  very  proper,  on 
comparing  it  with  the  traverle  or  German  flute.  The  word 
■flute  is  derived  from  f.uta ,  the  Latin  fora  lamprey  or  fmall  eel 
taken  in  the  Sicilian  leas,  having  fevsn  holes  immediately  below 
the  gills  on  each  fide,  which  is  the  precil'e  number  of  thole  in  the 
front  of  the  flute. 

By  Merfennus  this  inftrument  is  called  th e  flflula  dulcis,  feu 
Anglica  ;  the  loweft  note,  according  to  him,  for  the  treble  flute, 
is  C fa  ut,  and  the  compafs  of  the  inftrument  15  notes.  There 
is,  however,  a  flute  known  by  the  name  of  the  concert-flute, 
the  loweft  note  of  which  is  F.  Indeed,  ever  fince  the-  intro¬ 
duction  of  the  llute  into  concerts,  the  loweft  note  of  the  inftru¬ 
ment,  of  what  fize  foever  it  is,  has  been  called  F  ;  when  in  truth 
its  pitch  is  determinable  only  by  its  correfpondence  in  refpeCt  of 
acutenefs  or  gravity  with  one  or  other  of  the  chords  in  the  feala 
maxim  a  or  great  fyftem. 

Befides  the  true  concert-flute,  others  of  a  lefs  fize  were  foon 
introduced  into  concerts  of  violins  ;  in  which  cafe  the  method 
was  to  write  the  flute-part  in  a  key  correlpondent  to  its  pitch. 
This  practice  was  introduced  in  17 10  by  one  Woodcock,  a  ce¬ 
lebrated  performer  on  this  inftrument,  and  William  Babell,  or- 
ganift  of  the  church  of  All-hallows,  Breacl-ftreet,  London. 
They  failed,  however,  in  procuring  for  the  flute  a  reception 
into  concerts  of  various  inftruments  ;  for  which  real'on,  one 
Thomas  Stanefbv,  a  very  curious  maker  of  flutes  and  other  in¬ 
ftruments  of  the  like  kind,  about  the  year  17,32,  adverting  to 
the  fcale  of  Merfennus,  in  which  the  loweft  note  was  C,  in¬ 
vented  what  he  called  the  new  fyftem  5  in  which,  by  making  the 
flute  of  fuch  a  fize  as  to  be  a  fifth  above  concert  pitch,  the  loweft 
note  became  C fed fa  ut.  By  this  contrivance  the  neceflity  of 
tranfpofing  the  flute-part  was  taken  away  ;  for  a  flute  of  this 
fize,  adjutled  to  the  fyftem  above  mentioned,  became  an  oCtave 
to  the  violin.  To  further  this  invention  of  Standby,  one 
Lewis  Merci,  an  excellent  performer  on  the  flute,  publifhed, 
about  the  year  i7,35»  fix  folos  for  this  inftrument,  three  of 
which  are  faid  to  be  accommodated  to  Mr.  Standby’s  new 
fyftem  ;  but  the  German  flute  was  now  become  a  favourite  in- 
•ftrument,  and  Stanefby’s  ingenuity  failed  of  its  efteCt.  One 
great  objection  indeed  lies  againft  this  inftrument,  which, 
however,  equally  afteCts  all  perforated  pipes  5  namely,  that  they 
are  never  perfectly  in  tune,  or  cannot  be  made  to  play  all  their 
notes  with  equal  exaCtnefs.  The  utmoft  that  the  makers  of 
them  can  do  is  to  tune  them  to  fome  one  key  ;  as  the  hautboy 
to  C,  the  German  flute  to  D,  and  the  Englifl:  flute  to  F  5  and 
to  effeCt  this  truly  is  a  matter  of  no  fmall  difficulty.  The 
Englilh  flutes  made  by  the  younger  Standby  came  the  neareft 
of  any  to  perfection  ;  but  thofe  of  Brefl'an,  though  excellent 
in  their  tone,  are  all  too  flat  in  the  upper  octave.  For  thefe  rea- 
fons  fome  are  induced  to  think,  that  the  utmoft  degree  of  pro¬ 
ficiency  on  any  of  thofe  inftruments  is  not  worth  the  labour  of 
attaining  it. 

German  Flute,  is  an  inftrument  entirely  different  from  the 
common  flute.  It  is  not,  like  that,  put  into  the  mouth  to  be 
played ;  but  the  end  is  Hopped  with  a  tompion  or  plug,  and 
the  lower  lip  is  applied  to  a  hole  about  two  inches  and  a  half 
or  three  inches  diftant  from  the  end.  This  inftrument  is 
mfually  about  a  foot  and  a  half  long  ;  rather  bigger  at  the 
upper  end  than  the  lower  ;  and  perforated  with  holes,  be¬ 
fides  that  for  the  mouth,  the  loweft  of  which  is  flopped  and 
opened  by  the  little  finger's  preffing  on  a  brafs  or  fometimes 
a  fdver  key,  like  thofe  in  hautboys,  baftbons,  &c.  Its  found 


is  exceedingly  fweet  and  agreeable,  and  ferves  as  a  treble  in  * 
concert. 

Flute,  or  Fluyt,  is  a  kind  of  long  veflel,  with  flat  ribs  or 
floor-timbers,  round  behind,  and  fwelled  itj  the  middle  ;  ferving 
chiefly  for  the  carrying  of  provifions  in  fleets  or  fquadrons  of 
{hips  ;  though  it  is  often  ufed  in  merchandize.  The  word 
flute,  taken  for  a  fort  of  boat  or  veflel,  is  derived,  according 
to  Borel,  from  the  ancient  flottc,  a  little  boat.  In  the  verbal 
procefs  of  the  miracles  of  St.  Catherine  of  Sweden,  in  the  12th 
century,  we  read,  Unus  equum  fuurn  una  cum  mcrcibus  magni 
pondcris  introduxit  ftper  ivflrmmntum  de  lignis  fabric atum,  vul¬ 
gar  iter  diedum  flula  :  upon  which  the  Bollandifts  obferve,  that 
in  fome  copies  it  is  read  flotta,  an  inftrument  called  by  the  Latins 
rails  ;  and  that  the  word  ftutla  or  fiotta  arole  ixom  flatten  or 
Hjlottcn  “  to  float.” 

Flutes,  or  Flutings,  in  architecture,  are  perpendicular 
channels  or  cavities  cut  along  the  (haft  of  a  column  or  pilalter. 
They  are  fuppofed  to  have  been  flrft  introduced  in  imitation  of 
the  plaits  of  women’s  robes ;  and  are  therefore  called  by  the  La¬ 
tins  ftriges  and  ruga.  The  French  call  them  cannelures ,  as 
being  excavations  ;  and  w  z,  flutes  ox  flutings,  as  bearing  fome 
rel'emblance  to  the  mufical  ififtrument  fo  called.  They  are 
chiefly  fiffeCted  in  the  Ionic  order,  in  which  they  had  their  flrft 
rife  ;  though  they  are  alfo  ufed  in  all  the  richer  orders,  as  the 
Corinthian  and  Compofitej  but  rarely  in  the  Doric,  and  fcarce 
ever  in  the  Tufcan. 

FLUX,  in  medicine,  an  extraordinary  iffue  or  evacuation  of 
fome  humour.  Fluxes  are  varioufly  denominated  according  to 
circumftances  ;  as  uterine  flux,  falival  flux,  See.  The  flux  of 
the  belly  is  of  two  kinds ;  the  diarrhoea  ;  and  the  dyfentery,  or 
bloody  flux.  Thefe  are  properly  treated  of  under  Medicine. 

Flux,  in  hydrography,  a  regular  periodical  motion  of  the 
fea,  happening  twice  in  24  hours  ;  wherein  the  water  is  railed 
and  driven  violently  againft  the  fhores.  The  flux  or  flow  is  one 
of  the  motions  of  the  tide  ;  the  other,  whereby  the  water  finks 
and  retires,  is  called  the  reflux  or  ebb.  There  is  alfo  a  kind  of 
reft  or  celfation  of  about  half  an  hour  between  the  flux  and  re¬ 
flux  ;  during  which  time  the  water  is  at  its  greateft  height, 
called  high-water.  The  flux  is  made  by  the  motion  of  the  wa¬ 
ter  of  the  fea  from  the  equator  towards  the  poles  ;  which,  in 
its  progrefs,  ftriking  againft  the  coails  in  its  way,  and  meeting 
with  oppofition  from  them,  fwells,  and  where  it  can  find  paf- 
fage,  as  in  flats,  rivers,  &c.  rifes  up  and  runs  into  the  land. 
This  motion  follows,  in  fome  meafure,  the  courfe  of  the  moon  ; 
as  it  lofes  or  comes  later  every  day  by  about  three  quarters  of  an 
hour,  or,  more  precifely,  by  48  minutes  ;  and  by  fo  much  is 
the  motion  of  the  moon  (lower  than  that  of  the  fun.  It  is  al¬ 
ways  higheft  and  greateft  in  full  moons,  particularly  thofe  of 
the  equinoxes.  In  fome  parts,  as  at  Mount  St.  Michael,  it 
rifes  80  or  90  feet,  though  in  the  open  fea  it  never  riles  above 
a  foot  or  two  ;  and  in  fome  places,  as  about  tbeMorea,  there  is 
no  flux  at  all.  It  runs  up  fome  rivers  above  120  miles.  Up 
the  river  Thames  it  only  goes  80,  viz.  near  to  Kingllon  in 
Surry.  Above  London  bridge  the  water  flows  four  hours  and 
ebbs  eight  5  and  below  the  bridge,  flows  flve  hours  and  ebbs 
feven. 

Flux,  in  metallurgy,  is  fometimes  ufed  fynonymoufly  with 
fufion.  For  inftance,  an  ore,  or  other  matter,  is  faid  to  be  in 
liquid  flux,  when  it  is  completely  fufed.  But  the  word  flux  is 
generally  ufed  tofignify  certain  faline  matters,  which  facilitate 
the  fufion  of  ores,  and  other  fubftances  which  are  diiilcultly  fu-> 
fible  in  effays  and  in  the  reductions  of  ores. 

Under  the  article  Blow-pipe,  we  have  very  fully  deferibed 
the  method  of  vitrifying  any  fmall  portion  of  mineral  fubitance, 
by  which  the  procefs  of  allaying  may  be  very  quickly  performed. 
We  fttall  here  continue  the  fubjeCt  by  deferibing  the  fluxes  re- 
comniended'hy  Mr,  Bergman. 
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i.  The  pbofpborlc  acid ,  or  rather  the  mierocofmic  fait,  as  it 
is  called,  which  contains  that  acid  partly  faturated  with  mi¬ 
neral,  partly  with  volatile  alkali,  and  loaded  betides  with  much 
water  and  a  gelatinous  fat.  This  fait,  when  expofed  to  the 
flame,  boils  and  foams  violently,  with  a  continual  crackling 
noife,  until  the  water  and  volatile  alkali  have  flown  off ;  after¬ 
wards  it  is  lefs  agitated,  fending  forth  fomething  like  black  fco- 
ri;e  arifmg  from  the  burned  gelatinous  part  :  thel'e,  however, 
are  foon  difpellcd,  and  exhibit  a  pellucid  fphericle  encompatfed 
by  a  beautiful  green  cloud,  which  is  occafioned  by  the  defla¬ 
gration  of  the  phoi'phorus,  ariling  from  the  extrication  of  the 
acid  by  means  of  the  inflammable  matter.  The  clear  globule 
which  remains,  upon  the  removal  of  the  flame,  continues  longer 
loft  than  that  formed  by  borax  ;  and  therefore  is  more  fit  for 
the  addition  of  the  matter  to  be  diflolved.  The  volatile  alkali 
is  expelled  by  the  fire  ;  therefore  an  excefs  of  acid  remains  in 
what  is  left  behind,  which  readily  attrafts  moifture  in  a  cool 
place,  a.  The  mineral  alkali,  or  lal  fod.c,  when  put  upon 
charcoal,  melts  fuperficially,  penetrates  the  charcoal  with  a 
crackling  noife,  and  then  diiappears.  In  the  lpoon  it  yields  a 
permanent  and  pellucid  fphericle,  as  long  as  it  is  kept  fluid  by 
the  blue  apex  of  the  tlame  ;  but,  when  the  heat  is  diminifhed,  it 
becomes  opaque,  and  alfumes  a  milky  colour.  It  attacks  le- 
veral  earthy  matters,  particularly  thofe  of  the  filiceous  kind, 
but  cannot  be  employed  on  charcoal.  3 .  Cryjlallizcd  borax, 
expofed  to  the  flame  urged  by  the  blow-pipe  or  charcoal,  firft 
becomes  opaque,  white,  and  exoeffively  fwelled,  with  various 
protuberances,  or  branches  proceeding  out  from  it.  When  the 
water  is  expelled,  it  eafily  coll  efts  itfelf  into  a  mats,  which,  when 
well  fufed,  yields  a  tranfparent  fphericle,  retaining  its  tranlpa- 
rency  even  after  cooling.  If  calcined  borax  be  employed,  the 
clear  fphericle  is  obtained  the  fooner. 

Having  provided  every  thing  necefiary,  the  following  direc¬ 
tions  are  next  to  be  attended  to.  1.  A  common  tallow  candle, 
not  too  thick,  is  generally  preferable  to  a  wax  candle  or  to  a 
lamp.  The  fnuff  mutt  not  be  cut  too  fhort,  as  the  wick  fliould 
bend  towards  the  objeft.  p ,  The  weaker  exterior  flame  muft 
firlt  be  directed  upon  the  objeft,  until  its  eftedts  be  dilcovered  ; 
after  which  the  interior  flame  muft  be  applied.  3.  We  mutt 
obferve  with  attention  whether  the  matter  decrepitates,  tplits, 
fwells,  vegetates,  boils,  &c.  4.  The  piece  expofed  to  the  flame 

fliould  fcarce  ever  exceed  the  fize  of  a  pepper-corn  5  but  ought 
always  to  be  large  enough  to  be  taken  up  by  the  forceps  repre- 
fented  fig.  10.  in  plate  49,  vol.  1.  When  the  particle  is  too 
large,  part  of  it  muft  necelfarily  be  without  the  focus  ;  and  thus 
cool  both  the  fupport  and  the  part  immerfed  in  the  blue  apex 
n,  fig.  6.  It  may,  however,  be  broken  into  pieces  lufficiently 
fmall  by  means  of  the  hammer  fig.  8,  upon  the  fteel  plate  fig. 
9  ;  any  of  the  fmall  parts  being  prevented  from  flying  oft  by  the 
ring  H.  5.  A  fmall  piece  fhoukl  be  added  leparately  to  each 
of  the  fluxes  :  concerning  which  it  muft  be  obferved,  whether 
it  dilfolves  wholly,  or  only  in  part  ;  whether  this  be  eftefted 
with  or  without  effervefcence,  quickly  or  flowly;  whether  the 
mafs  be  divided  into  a  powder,  or  gradually  and  externally  cor¬ 
roded  ;  with  what  colour  the  glafs  is  tinged  ;  and  whether  it  be¬ 
comes  opaque,  or  remains  pellucid. 

Having  given  thefe  direftions,  Mr.  .Bergman  proceeds  next 
to  confider  the  lubjefts  proper  to  be  examined  by  the  blow-pipe. 
Thele  he  divides  into  four  clafles  :  x.  Saline;  2.  Earthy  ;  3. 
Inflammable  ;  and,  4.  Metallic.  As  the  fubjeft,  however,  is 
treated  at  confiderable  length,  we  {hall  refer  the  reader  to  Mr. 
Bergman’s  writings,  and  confine  ourfelves  in  this  place  to 
what  he  has  advanced  concerning  the  laft  of  thefe  lubjefts, 
namely  metallic  fubftances. 

Tbe  perfect  metals  lofe  no  part  of  their  phlogifton  even  in 
.the  njoft  intenfe  heat ;  and,  when  calcined  in  the  moift  way,  re¬ 
cover  their  former  nature  by  Ample  fufion.  The  imported!  me- 
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tals  are  calcined  by  fire,  efpecially  by  the  exterior  flame  ;  and 
then,  in  order  to  their  being  reduced,  indifpenfably  require  the 
contaft  of  a  phlogiftic  fubflance.  With  refpeft  to  fufibility,  the 
two  extremes  are  mercury  and  platina;  the  former  being  fcarce 
ever  feen  in  a  folid  form,  and  the  latter  alrnoft  as  difficult  of  fu¬ 
fion.  The  metals,  therefore,  may  be  ranked  in  this  order,  ac¬ 
cording  to  their  degrees  of  fufibility.  1.  Mercury.  2.  Tin. 
3.  Bifmuth.  4.  Lead.  5,  Zinc.  6.  Antimony.  7.  Silver. 
8.  Gold.  9.  Arfenic.  10.  Cobalt.  11.  Nickel.  12.  Iron. 
13.  Manganefe.  14.  Platina.  The  two  laft  do  not  yield  to 
the  blow-pipe,  and  indeed  forged  iron  does  not  melt  without 
difficulty  ;  but  caft  iron  pcrfeftly. 

Metals  in  fufion  afieft  a  globular  form,  and  eafily  roll  off  the 
charcoal,  elpecially  when  of  the  fize  of  a  grain  of  pepper. 
Smaller  pieces,  therefore,  ought  either  to  be  ufed,  or  they  fliould 
reft  in  hollows  made  in  the  charcoal.  On  their  firft  melting 
they  afliime  a  polifhed  fur  face,  an  appearance  always  retained 
by  the  perfefit  metals ;  but  the  imperfeft  are  foon  abfeured  by 
a  pellicle  formed  of  the  calx  of  the  metal.  The  colours  com¬ 
municated  by  the  calces  vary,  according  to  the  nature  of  the 
metal  from  which  the  calx  is  produced.  Some  of  the  calces 
eafily  recover  their  metallic  form  by  Ample  expofure  to  tlame 
upon  the  charcoal  ;  others  are  reduced  in  this  way  with  more 
difficulty  ;  and  fome  not  at  all.  The  reduced  calces  of  the  vo¬ 
latile  metals  immediately  fly  ofl  from  the  charcoal.  In  the  fpoon 
they  exhibit  nitrons  globules  ;  but  it  is  very  difficult  to  prevent 
them  from  being  firft  diftipated  by  the  blalt. 

The  metals  arc  taken  up  by  the  fluxes  :  but  as  mineral  alkali 
yields  an  opaque  fpherule,  it  is  not  to  be  made  ufe  of.  Glo¬ 
bules  of  borax  dilfolve  and  melt  any  metallic  calx ;  and,  unlefs 
too  much  loaded  with  it,  appear  pellucid  and  coloured.  A  piece 
of  metal  calcined  in  the  flux  produces  the  lame  effeft,  but  more 
flowly.  A  portion  of  the  calx  generally  recovers  its  metallic 
form,  and  floats  on  the  melted  matter  like  one  or  more  excref- 
cences.  In  proportion  as  the  globule  is  more  loaded  it  extends 
itfelf  more  on  the  charcoal,  and  at  length  cannot  aflume  a  glo¬ 
bular  form  ;  for  the  metallic  additament  augments  the  attrac¬ 
tion  for  phlogifton.  The  calces  of  the  perfeft  metals  are  reduced 
by  borax  in  the  fpoon,  and  adhere  to  it  at-  the  point  of  contaft, 
and  there  only.  The  niicrocolmic  fait  afts  like  borax,  but  does 
not  reduce  the  metals.  It  attacks  them  more  powerfully  on  ac¬ 
count  of  its  acid  nature  ;  at  the  fame  time  it  preferves  the  fphe- 
rical  form,  and  therefore  is  adapted  in  a  peculiar  manner  to  the 
inveftigation  of  metals. 

The  tinge  communicated  to  the  flux  frequently  varies,  being 
different  in  the  fufed  and  in  the  cooled  globule  ;  for  fome  of  the 
diflolved  calces,  while  fufed,  ffiow  no  colour,  but  acquire  one 
while  cooling  ;  but  others,  on  the  contrary,  have  a  much  more 
intenfe  colour  while  in  the  ftate  of  fluidity.  Should  the  tranl- 
parency  be  injured  by  too  great  a  concentration  of  colour,  the 
globule,  on  compreffing  it  with  the  forceps,  or  drawing  it  out 
into  a  thread,  will  exhibit  a  thin  and  tranfparent  mafs  :  but,  if 
the  opacity  aril'es  from  fuperfaturation,  more  flux  muft  be  added  ; 
and  as  the  fluxes  attraft  the  metals  with  unequal  forces,  the 
latter  precipitate  one  another. 

Metals  when  mineralized  by  acids  have  the  properties  of  me¬ 
tallic  falls  ;  when  mineralized  by  fixed  air,  they  poftefs  the  pro¬ 
perties  of  calces,  that  volatile  fubftance  being  eafily  expelled 
without  any  effervefcence  ;  but  when  combined  with  fulphur 
they  poftefs  properties  of  a  peculiar  kind.  They  may  then  be 
melted,  or  even  calcined  upon  the  charcoal,  as  alfo  in  a  golden 
or  filver  fpoon.  The  volatile  parts  are  difiinguifhed  by  the 
fmell  or  fmoke  ;  the  fixed  refulua,  by  the  particles  reduced  or 
precipitated  upon  iron,  or  from  the  tinge  of  the  fluxes. 

Gold  in  its  metallic  ftate  fufes  on  the  charcoal,  and  is  the  only 
metal  which  remains  unchanged.  It  may  be  deprived  of  its 
phlogifton  in  the  moift  way  by  l'olution  in  aqua  regia  ;  but,  to 
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calcine  it  alfo  by  fire,  we  mult  purfue^the  following  method: 
To  a  globule  of  microcofmic  fait  let  there  be  added  a  lmall  piece 
of  folid  gold,  of  gold  leaf,  purple  mineral,  or,  which  is  beft  of 
all,  of  the  crystalline  fait  formed  by  a  folution  of  gold  in  aqua 
regia  containing  fea-falt.  Let  this  again  be  melted,  and  added 
while  yet  loft  to  turbith  mineral,  which  will  immediately  grow 
red  on  the  contaft.  The  fufion  being  afterwards  repeated,  a 
vehement  effervei'cence  arifes  ;  and,  when  this  is  considerably 
diminished,  let  the  blaft  be  flopped  for  a  few  moments,  again 
begun,  and  fo  continued  until  almoft  all  the  bubbles  difappear. 
After  this  the  fpherule,  on  cooling,  alTumesa  ruby  colour  ;  but 
if  this  does  not  happen,  let  it  be  juft  made  loft  by  the  exte¬ 
rior  flame,  and,  upon  hardening,  this  tinge  generally  appears. 
Should  the  procefs  fail  at  firft,  owing  to  fome  minute  circum- 
ilances  which  cannot  be  defcribed,  it  will  Succeed  on  the  Second 
or  third  trial.  The  ruby-coloured  globule,  when  comprefled  by 
the  forceps  while  hot,  frequently  becomes  blue ;  by  Sudden  fu¬ 
fion  it  generally  aflumei  an  opal  colour,  which  by  refraftion 
appears  blue,  and  by  reflection  of  a  brown  red.  If  further  urged 
by  the  fire,  it  lofes  all  colour,  and  appears  like  water;  but  the 
rednefs  may  be  re-produced  Several  times  by  the  addition  of  tur- 
bith  mineral.  The  flux  is  reddened  in  the  lame  manner  by  the 
addition  of  tin  inftead  of  turbith  ;  but  it  has  a  yellowifh  hue, 
and  more  eaffly  becomes  opaque ;  while  the  rednefs  communi¬ 
cated  by  turbith  mineral  has  a  purple  tinge,  and  quite  relembles 
a  ruby.  Borax  produces  the  fame  phenomena,  but  more  rarely  ; 
and  in  all  cafes  the  flighted  variation  in  the  management  of  the 
fire  will  make  the  experiment  fail  entirely. 

The  ruby  colour  may  alfo  be  produced  byr  copper  ;  whence  a 
doubt  may  arife,  whether  it  be  the  gold  or  the  remains  of  the 
copper  that  produces  this  effeCt.  Mr.  Bergman  thinks  it  pro¬ 
bable  that  both  may  contribute  towards  it,  efpecially  as  copper 
is  often  found  to  contain  gold. 

This  precious  metal  cannot  direftly  be  mineralized  by  Sul¬ 
phur  ;  but  by  the  medium  of  iron  is  Sometimes  formed  into 
a  golden  pyrites.  Here,  however,  the  quantity'  of  gold  is  fo 
Small,  that  a  globule  can  Scarcely  be  extradited  from  it  by  the 
blow-pipe. 

Grains  of  native  platina  are  not  affeCted  by  the  blow-pipe, 
either  alone  or  mixed  with  fluxes  ;  which,  however,  are  fre¬ 
quently  tinged  green  by  it  :  but  platina,  precipitated  from  aqua 
regia  by  vegetable  or  volatile  alkali,  is  reduced  by  microcofmic 
Salt  to  a  Small  malleable  globule.  Our  author  has  been  able  to 
unite  Seven  or  eight  of  thefe  into  a  malleable  mafs  ;  but  more  of 
them  produced  only  a  brittle  one.  Platina  Scarcely  lofes  all  its 
iron,  unlefs  reduced  to  very  thin  fufion. 

Silver  in  its  metallic  ftate  eafily  melts,  and  refills  calcination. 
Silver  leaf  faftened  by  means  of  the  breath,  or  a  folution  of  bo¬ 
rax,  may  eafily  be  fixed  on  it  by  the  flame,  and  through  the 
glafs  it  appears  of  a  gold  colour  ;  but  care  mull  be  taken  not  to 
crack  the  glafs.  Calcined  Silver  precipitated  from  nitrous  acid 
by  fixed  alkali  is  eafily  reduced.  The  microcofmic  acid  dil- 
folves  it  Speedily  and  copioufly ;  but,  on  cooling,  it  becomes 
opaque  and  of  a  whitifh  yellow,  which  is  alfo  Sometimes  the 
cafe  with  leaf-filver.  Copper  is  discovered  by  a  green  colour, 
and  Sometimes  by  that  of  a  ruby,  unlefs  we  choofe  rather  to  im¬ 
pute  that  to  gold.  The  globules  can  fcarcely  be  obtained  pel¬ 
lucid,  unlefs  the  quantity  of  calx  be  very  Small ;  but  a  longer 
fufion  is  neceflary  to  produce  an  opacity  with  borax.  The  glo¬ 
bule,  loaded  with  diflolvecl  Silver  during  the  time  of  its  fufion  in 
the  Spoon,  covers  a  piece  of  copper  with  (fiver,  and  becomes  it- 
felf  of  a  pellucid  green  :  antimony  quickly  takes  away  the 
milky  opacity  of  dilfolved  luna  cornea,  and  Separates  the  (fiver 
in  diftimft  grains.  Cobalt  and  moft  of  the  other  metals  likewife 
precipitate  filver  on  the  fame  principles  as  in  the  moift  way, 
viz.,  by  a  double  elective  attraction.  The  metal  to  be  dilfolved 
remains  untouched  as  long  a3  it  retains  its  phlogifton  ;  but  is 


taken  up,  when  a  Sufficient  quantity  of  that  principle  has  Shifted 
to  the  precipitate  and  reduced  it.  This  metal,  when  mineralized 
by  marine  and  vitriolic  acids,  yields  a  natural  luna  cornea,  which 
produces  a  number  of  Small  metallic  globules  on  the  charcoal : 
it  diflblves  in  microcofmic  fait,  and  renders  it  opaque  ;  and  is 
reduced,  partially  at  leaft,  by  borax.  Sulphurated  filver,  called 
alio  the  glallyoreof  that  metal,  fufed  upon  charcoal,  eafily  parts 
with  the  lulphur  it  contains  ;  fo  that  a  polifhed  globule  is  often 
produced,  which,  if  neceflary,  may  be  depurated  by  borax. 
The  filver  may  alfo  be  precipitated  by  the  addition  of  copper,  iron, 
or  manganele.  When  arlenic  makes  part  of  the  compound,  as 
in  the  red  ore  of  arfenic,  it  mult  firft  be  freed  from  the  lulphur 
by  gentle  roafting,  and  finally  entirely  depurated  by  borax.  It 
decrepitates  in  the  fire  at  firft. 

Copper,  together  with  lulphur  and  arfenic  mixed  with  filver, 
called  the  white  ore  of  filver,  yields  a  regulus  having  the  fame 
alloy. 

Galena,  which  is  an  ore  of  lead  containing  fulphur  and  filver, 
is  to  be  freed  in  the  lame  manner  from  the  lulphur  ;  after  which 
the  lead  is  gradually  diflipaled  by  alternately  melting  and  cool¬ 
ing,  or  is  feparated  in  a  cupel  from  the  galena  by  means  of  the 
flame.  Our  author  has  not  been  able  to  precipitate  the  filver 
dittineft  from  the  lead,  but  the  whole  ma's  becomes  malle¬ 
able  ;  and  the  fame  is  true  of  tin,  but  the  mafs  becomes  more 
brittle. 

Pure  mercury  flies  off  from  the  charcoal  with  a  moderate  heat, 
the  fixed  heterogeneous  matters  remaining  behind.  When  cal¬ 
cined,  it  is  eafily  reduced  and  dilfipated,  and  the  fluxes  t;  ke  it 
up  with  eftervelcence  ;  but  it  is  foon  totally  driven  off  \V  hen 
mineralized  by  fulphur,  it  liquefies  upon  the  charcoal,  burns  with 
a  blue  flame,  1  mokes,  and  gradually  difappears;  but,  on  expofing 
cinnabar  to  the  fire  on  a  polifhed  piece  ot  copper,  the  mercurial 
globuks  are  fixed  upon  it  all  round. 

Lead  in  its  metallic  fiate  readily  melts,  and  continues  to 
retain  a  metallic  fplendour  for  fome  time.  By  a  more  intenfe 
heat  it  boils  and  frnokes,  forming  a  yellow  circle  upon  the  char¬ 
coal.  It  communicates  a  yellow'/-"olour,  fcarce  vifible,  to  the 
fluxes  ;  and  when  the  quantity  is  large,  the  globule,  on  cool¬ 
ing,  contrabts  more  or  lets  of  a  white  opacity.  It  is  not  preci¬ 
pitated  by  copper  when  dilfolved  ;  nor  do  the  metals  precipitate 
it  from  fulphur  in  the  fame  order  as  from  the  acids.  When 
united  to  aerial  acid,  it  grows  red  on  the  firft  touch  of  the  flame  : 
when  the  heat  is  increaled,  it  melts,  and  is  reduced  to  a  multi¬ 
tude  of  lmall  globules.  When  united  with  pholpboric  acid,  it 
melts,  and  yields  an  opaque  globule,  but  is  not  reduced.  With 
fluxes  it  (hows  the  fame  appearances  as  calx  of  lead.  When 
mineralized  by  fulphur,  lead  eaffly  liquefies,  and,  being  gradu¬ 
ally  deprived  of  the  volatile  part,  yield?  a  diftinft  regulus,  unlefs 
too  much  loaded  with  iron.  It  may  be  precipitated  by  iron  and 
copper. 

A  lmall  piece  of  copper,  either  folid  or  foliated,  fometimes 
communicates  a  ruby  colour  to  fluxes,  efpecially  when  afiilted 
by  tin  or  turbith  mineral.  If  the  copper  be  a  little  more  or 
further  calcined,  it  produces  a  green  pellucid  globule,  the  tinge 
of  which  grows  weaker  by  cooling,  and  even  verges  towards  a 
blue.  By  long  fufion  with  borax,  the  colour  is  totally  de- 
ftroyed  upon  charcoal,  but  fcarcely  in  the  fpoon.  When  once 
deltroyed,  this  colour  can  fcarcely  be  re-produced  by  nitre  ;  but 
it  remains  fixed  with  microcofmic  fait.  If  the  calx  or  metal  to 
be  calcined  be  added  in  confiderable  quantity  during  fufion,  it 
acquires  an  opaque  red  on  cooling,  though  it  appears  green 
while  pellucid  and  fufed ;  but  by  a  ftill  larger  quantity  it  con¬ 
tracts  an  opacity  even  while  in  fufion,  and,  upon  cooling,  a 
metallic  fplendour.  Even  when  the  quantity  of  copper  is  fo  fmall 
as  fcarcely  to  tinge  the  flux,  a  vifible  pellicle  is  precipitated  upon 
a  piece  of  polifhed  iron  added  to  it  during  ftrong  lufion,  and 
the  globule  in  its  turn  takes  the  colour  of  polifhed  iron  ;  and 
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in  this  way  the  finalleft  portions  of  copper  may  be  difcovered. 
The  globule  made  green  by  copper,  when  fufed  in  the  fpoon  with 
afmall  portion  of  tin,  yields  a  fpherule  of  the  latter  mixed  with 
copper,  very  hard  and  brittle:  in  this  cafe  the  precipitated  me¬ 
tal  pervades  the  whole  of  the  mafs,  and  does  not  adhere  to  the 
furface.  Cobalt  precipitates  the  calx  of  copper  diffolved  in  the 
fpoon  by  a  flux,  in  a  metallic  form,  and  imparts  its  own  colour 
to  glafs,  which  nickel  cannot  do.  Zinc  alio  precipitates  it  l’e- 
parately,  and  rarely  upon  its  own  furface,  as  we  can  fcarcely 
avoid  melting  it.  When  mineralized  by  the  aerial  acid,  copper 
grows  black  on  the  firlt  conta£I  of  the  flame,  and  melts  in  the 
fpoon  ;  on  the  charcoal,  the  lower  part,  which  touches  the  lup- 
port,  is  reduced.  With  a  fuperabundance  of  marine  acid,  it 
tinges  the  flame  of  a  beautiful  colour;  but  with  a  fmall  quan¬ 
tity  {hows  no  appearance  of  the  metal  in  that  way.  Thus  the 
beautiful  cryttals  of  Saxony,  which  are  cubic,  and  of  a  deep 
green,  do  not  tinge  the  flame,  though  thev  impart  a  pellucid 
greennefs  to  microcolmic  fait.  An  opaque  rednefs  is  ealily  ob¬ 
tained  with  borax  ;  but  Mr.  Bergman  could  not  produce  this 
colour  with  microcofmic  fait.  Copper  Amply  l'ulphurated, 
when  cautioutly  and  gently  roafted  by  the  exterior  flame, 
yields  at  laft,  by  fufion,  a  regulus  furrounded  with  a  fulphurated 
cruft.  The  mafs  roafted  with  borax  feparates  the  regulus  more 
quickly. 

If  a  fmall  quantity  of  iron  happens  to  he  prefent,  the  piece  to 
be  examined  mud  firlt  be  roafted;  after  which  it  muft  be  dif¬ 
folved  in  borax,  and  tin  added  to  precipitate  the  copper.  The 
regulus  may  alfo  be  obtained  by  1'u‘ncient  calcination  and  fu¬ 
fion,  even  without  any  precipitant,  unlels  the  ore  be  very  poor. 
When  the  pyrites  contain  copper,  even  in  the  quantity  of  the 
one-hundredth  part  of  their  weight,  its  pretence  may  be  detected 
by  thefe  experiments  :  Ler  a  grain  of  pyrites,  of  the  fize  of  a 
flax-feed,  be  roafted,  but  not  fo  much  as  to  expel  all  the  ful- 
phur;  let  it  then  be  diffolved  by  borax,  a  polifhed  rod  of  iron 
added,  and  the  fufion  continued  until  the  furface  when  cooled 
lofes  all  fp  endour.  As  much  borax  is  required  as  will  make  the 
whole  of  the  fize  of  a  grain  of  hemp-feed.  Slow  fufion  is  inju¬ 
rious,  and  the  precipitation  is  alfo  retarded  by  too  great  te¬ 
nuity  ;  but  this  may  be  correfted  by  the  addition  of  a  little 
lime.  Too  much  calcination  is  alfo  inconvenient ;  for  by  this 
the  globule  forms  {lowly,  is  fomewhat  fpread,  becomes  knotty 
when  warm,  corrodes  the  charcoal,  deftroys  the  iron,  and  the 
copper  does  not  precipitate  diftinftly.  This  defect  is  corrected 
by  a  fmall  portion  of  crude  ore.  When  the  globule  is  properly 
melted,  according  to  the  directions  already  given,  it  ought  to  be 
thrown  into  cold  water  immediately  on  ttopping  the  blaft,  in 
order  to  break  it  fuddenly.  If  the  copper  contained  in  it  be  lefs 
than  one-hundredth  part,  one  end  of  the  wire  only  has  a  cupreous 
appearance,  but  otherwife  the  whole. 

Dr.  Gahn  has  another  method  of  examining  the  ores  of  cop¬ 
per  ;  namely,  by  expofing  a  grain  of  the  ore,  well  freed  from 
fulphurby  calcination,  to  the  aftion  of  the  flame  driven  luddenly 
upon  it  by  intervals.  At  thofe  inftants  a  cupreous  fplendour  ap¬ 
pears  on  the  furface,  which  otherwife  is  black ;  and  this 
fplendour  is  more  quickly  produced  in  proportion  as  the  ore  is 
poorer.  The  flame  is  tinged  green  by  cupreous  pyrites  on 
roafting. 

Forged  iron  is  calcined,  but  can  fcarcely  be  melted  ;  and  li¬ 
quefies  on  being  fuled.  It  cannot  be  melted  by  borax,  though 
it  may  by  microcofmic  fait  ;  and  then  it  becomes  brittle.  Cal¬ 
cined  iron  becomes  magnetic  by  being  heated  on  the  charcoal, 
but  melts  in  the  fpoon.  The  fluxes  become  gfeen  by  this  metal ; 
but  in  proportion  as  the  phlogillon  is  more  deficient  they  grow 
more  of  a  brownifh  yellow.  On  cooling,  the  tinge  is  much 
weakened  ;  and,  when  originally  weak,  vanifhes  entirely.  By 
too  much  laturation  the  globule  becomes  black  and  opaque. 
The  fulphureous  pyrites  may  be  collected  into  a  globule. by  fu¬ 


fion,  and  is  firft  furrounded  by  a  blue  flame  ;  but  as  the  metal  is 
eafily  calcined,  and  changes  into  black  fcoriae,  neither  by  itfelf 
nor  with  fluxes  does  it  exhibit  a  regulus.  It  grows  red  on 
roafting. 

Tin  eafily  melts  before  the  blow-pipe,  and  is  calcined.  The 
fluxes  diffolve  the  calx  fparingly ;  and,  when  laturated,  contract 
a  milky  opacity.  Some  fmall  particles  of  this  metal  difl'olved  in 
any  flux  may  be  diftindlly  precipitated  upon  iron.  Cryftallized 
ore  of  tin,  urged  by  fire  upon  the  charcoal,  yields  its  metal  in  a. 
reguline  ftate. 

Bifmuth  prefents  nearly  the  fame  appearances  as  lead  ;  the 
calx  is  reduced  on  the  coal,  and  fufed  in  the  fpoon.  The  calx, 
diffolved  in  microcofmic  fait,  yields  a  brownifh  yellow  globule, 
which  grows  more  pale  upon  cooling,  at  the  fame  time  lofing 
fome  of  its  tranfparency.  Too  much  calx  renders  the  matter 
perfectly  opaque.  Borax  produces  a  fimilar  mafs  in  the  fpoon  ; 
but  on  the  coal  a  grey  one,  which  can  fcarcely  be  freed  from 
bubbles.  On  fufion  the  glafs  fmokes  and  forms  a  cloud  about 
it.  Bifmuth  is  eafily  precipitated  by  copper  and  iron.  Sul¬ 
phurated  bifmuth  is  eafily  fufed,  exhibiting  a  blue  flame  and 
fulphureous  fmell.  Cobalt,  when  added,  by  means  of  the. 
fulphur,  enters  the  globule  ;  but  the  feoria  foon  dwells  into 
diftinCt  partitions  ;  which,  when  further  urged  by  fire,  throw 
out  globules  of  bifmuth.  Sulphurated  bifmuth,  by  the  addi¬ 
tion  of  borax,  may  be  diftin&ly  precipitated  by  iron  or  man- 
ganefe. 

Regulus  of  nickel  when  melted  is  calcined,  but  more  flowly 
than  other  metals.  The  calx  imparts  an  hyacinthine  colour  to 
fluxes,  which  grows  yellow  on  cooling,  and  by  long  continued 
fire  may  be  deftroyed.  If  the  calx  of  nickel  be  contaminated  by. 
ochre  of  iron,  the  latter  is  firft  difl'olved.  Nickel  ditlblved  is 
precipitated  on  iron,  or  even  on  copper  ;  an  evident  proof  that 
it  does  not  originate  from  either  of  thefe  metals.  Sulphurated 
nickel  is  no  where  found  without  iron  and  arfenie  :  the  regulus 
is  obtained  by  roafting,  and  fufing  with  borax,  though  it  Hill . 
remains  mixed  with  fome  other  metals. 

Regulus  of  arfemc  takes  fire  by  a  fudden  heat,  and  not  only 
depofits  a  white  fmoke  on  charcoal,  but  diffufes  the  fame  all 
around.  The  calx  lmokes  with  a  fmell  of  garlic,  but  does  not 
burn.  The  fluxes  grow  yellow,  without  growing  opaque,  on 
adding  a  proper  quantity  of  calx,  which  is  difpelled  by  a  long 
continuance  of  the  heat.  This  lemimetal  is  precipitated  in  a. 
metallic  form  by  iron  and  copper,  but  not  by  gold.  Yellow 
arfenie  liquefies,  fmokes,  and  totally  evaporates  :  when  heated 
by  the  external  flame,  fo  as  neither  to  liquefy  nor  fmoke,  it. 
grows  red  and  yellow  again  upon  cooling.  When  it  only 
begins  to  melt,  it  acquires  a  red  colour,  which  remains  after 
cooling.  Realgar  liquefies  more  eafily,  and  is  befides  totally 
diflipated. 

Regulus  of  cobalt  melts,  and  may  partly  be  depurated  by 
borax,  as  the  iron  is  fit'll  calcined  and  taken  up.  The  fmalleft 
portion  of  the  calx  tinges  the  flux  of  a  deep  blue  colour,  which, 
appears  of  a  violet  by  refraction,  and  this  colour,  is  very  fixed  in 
the  fire.  Cobalt  is  precipitated  upon  iron  from  the  blue  globule, 
but  not  upon  copper.  When  calx  of  iron  is  mixed  with  that  of 
cobalt  in  aiiux,  the  former  is  diffolved.  This  femimetal  takes 
up  about  one  third  of  its  weight  of  lulphur  in  fufion,  after  which 
it  can  hardly  be  melted  again.  It  is  precipitated  by  iron,  copr 
per,  and  feveral  other  metals.  The  common  ore  yields  an  im¬ 
pure  regulus  by  roafting.  The  green  cobalt,  examined  by  our 
author,  tinges  the  microcofmic  lnlt  blue  ;  but  at  the  fame  time 
fhows  red  lpots  indicating  copper. 

Zinc  expofed  to  the  blow- pipe  melts,  takes  fire,  fending  forth 
a  beautiful  blueifh  green  flame,  which  however  is  foon  extin* 
guifhed  by  a  lanuginons  calx  ;  but  if  ihe  reguline  nucleus  in¬ 
cluded  in  this  lannginous  matter  (commonly  called  flowers  of 
zinc)  be  urged  by  the  flame,  it  will  be  now  and  then  inflamed. 
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and  as  it  were  explode  and  fly  about.  With  borax  it  froths, 
and  at  firft  tinges  the  flame.  It  continually  diminifhes,  and 
the  flux  fpreads  upon  the  charcoal  ;  but  in  fufed  microcofmic 
fait  it  not  only  froths,  but  fends  forth  flafhes  with  a  crackling 
noife.  Too  great  heat  makes  it  explode  with  the  emiflion  of 
ignited  particles.  The  white  calx,  or  flowers,  expofed  to  the 
flame  on  charcoal,  becomes  yellowifh,  and  has  a  kind  offplen- 
dour  which  vanilhes  when  the  flame  ceafes.  It  remains  fixed, 
and  cannot  be  melted.  The  fluxes  are  fcarcely  tinged  ;  but, 
when  fatuiated  by  fufion,  grow  opaque  and  white  on  cooling. 
'Clouds  are  formed  round  the  globules  of  a  nature  fimilar  to  that 
of  the  metallic  calx.  Difiblved  zinc  is  not  precipitated  by  any 
other  metal.  When  mineralized  by  aerial  acid,  it  has  the  fame 
properties  as  calcined  zinc.  In  the  pleudo-galena  fulphur  and 
iron  are  prefent.  Thefe  generally,  on  the  charcoal,  fmell  of 
fulphur,  melt,  and  tinge  the  flame  more  or  lefs,  depofiting  a 
cloud  all  around.  Thole  which  have  no  matrix  are  tinged  by 
thofe  which  contain  iron,  and  acquire  by  faturation  a  white 
opaque  colour,  verging  to  brown  or  black,  according  to  the  va¬ 
riety  of  compofition. 

Regulus  of  antimony,  fufed  and  ignited  on  the  charcoal,  affords 
a  beautiful  object  ;  for  if  the  blaft  of  air  be  fuddenly  flopped,  a 
thick  white  fmoke  rifes  perpendicularly,  while  the  lower  part 
-round  the  globule  is  eondenfed  into  cryftalline  fpiculoe,  fimilar 
to  thofe  called  Argentine  flowers.  The  calx  tinges  fluxes  of  an 
hyacinthine  colour  ;  but  on  fufion  fmokes,  and  is  eafily  diffi- 
pated,  efpecially  on  the  charcoal,  though  it  alfo  depofits  a 
cloud  on  it.  The  diffolved  metal  may  be  precipitated  by  iron 
and  copper,  but  not  by  gold.  Crude  antimony  liquefies  on  the 
charcoal,  fpreads,  fmokes,  penetrates  it,  and  at  lalt  dilappears 
entirely,  except  a  ring  which  it  leaves  behind. 

Regulus  of  manganefe  fcarcely  yields  to  the  flame.  The 
black  calx  tinges  the  fluxes  of  a  blueifh  colour ;  borax,  unlefs 
faturated,  communicates  more  of  a  yellow  colour.  The  colour 
may  be  gradually  diifolved  altogether  by  the  interior  flame,  and 
again  re-produced  by  a  fmall  particle  of  nitre,  or  the  exterior 
flame  alone.  Combined  with  aerial  acid,  it  is  of  a  white  colour, 
which  changes  by  ignition  to  black.  In  other  refpefts  it  fhows 
the  fame  experiments  as  the  black  calx. 

Fixed  alkalis,  nitre,  borax,  tartar,  and  common  fait,  are  the 
faline  matters  of  which  fluxes  are  generally  compofed.  But  the 
word  flux  is  more  particularly  applied  to  mixtures  of  different 
proportions  of  only  nitre  and  tartar  ;  and  thefe  fluxes  are  called 
by  particular  names,  according  to  the-  proportions  of  thefe  in¬ 
gredients,  as  in  the  following  inftances  : 

White  Flux  is  made  with  equal  parts  of  nitre  and  of  tartar 
detonated  together,  by  which  they  are  alkalifed.  The  refiduum 
of  this  detonation  is  an  alkali  compofed  of  the  alkalis  of  the 
nitre  and  of  the  tartar,  both  which  are  abfolutely  of  the  fame 
nature.  As  the  proportion  of  nitre  in  this  mixture  is  more  than 


FLUX 

A  METHOD  of  calculation  invented  by  Sir  Ifaac  New¬ 
ton. 

In  this  branch  of  mathematics,  magnitudes  of  every  kind 
are  fuppoled  to  be  generated  by  motion ;  a  line  by  the  motion 
of  a  point,  a  furface  by  the  motion  of  a  line,  and  a  folid  by  the 
.motion  of  a  furface. 

The  fluxion  of  any  magnitude  at  any  point  is  its  velocity 
at  that  point,  and  is  therefore  eftimated  by  the  fpace  which  it 
would  deferibe  uniformly  in  a  given  time  by  the  velocity  at 
that  point. 

The  firfl  letters  in  the  alphabet  are  ufed  to  reprefent  invari- 


is  fufficient  to  confume  entirely  all  the  inflammable  matter  of 
the  tartar,  the  alkali  remaining  after  the  detonation  is  perfedtly 
white,  and  is  therefore  called  white  flux  ;  and  as  this  alkali  is 
made  very  quickly,  it  is  alfo  called  extemporaneous  alkali. 
When  a  fmall  quantity  only  of  white  flux  is  made,  as  a  few 
ounces  for  inftanee,  fome  nitre  always  remains  undecompofed, 
and  a  little  of  the  inflammable  principle  of  the  tartar,  which 
gives  a  red  or  even  a  black  colour  to  fome  part  of  the  flux  :  but 
this  does  not  happen  when  a  large  quantity  of  white  flux  is 
made  ;  becaufe  then  the  heat  is  much  greater.  This  fmall  quan¬ 
tity  of  undecompofed  nitre  and  tartar  which  remains  in  white 
flux  is  not  hurtful  in  moft  of  the  metallic  fufions  in  which  this 
flux  is  employed  :  but  if  the  flux  be  required  perfedtly  pure,  it 
might  eafily  be  difengaged' from  thofe  extraneous  matters  by  a 
long  and  ftrong  calcination,  without  fufion. 

Crude  Flux.  By  crude  flux  is  meant  the  mixture  of  nitre 
and  tartar  in  any  proportions,  without  detonation.  Thus  the 
mixture  of  equal  parts  of  the  two  falts  ufed  in  the  preparation 
of  the  white  flux,  or  the  mixture  of  one  part  of  nitre  and  two 
parts  of  tartar  for  the  preparation  of  the  biack  flux,  are  each  of 
them  a  crude  flux  before  detonation.  It  has  alfo  been  called 
white  flux,  from  its  colour:  but  this  might  occafion  it  to  be 
confounded  with  the  white  flux  above  deicribed.  The  name, 
therefore,  of  crude  flux  is  more  convenient.  Crude  flux  is  de¬ 
tonated  and  alkalifed  during  the  reductions  and  fufions  in  which 
it  is  employed  ;  and  is  then  changed  into  white  or  black  flux, 
according  to  the  proportions  of  which  it  is  compofed.  This  de¬ 
tonation  produces  good  eflefits  in  thefe  fufions  and  reductions,  if 
the  fwelling  and  extravafation  of  the  detonating  matters  be 
guarded  againft.  Accordingly,  crude  flux  may  be  employed 
fuccefsfully  in  many  operations}  as,  for  inftanee,  in  the  ordi¬ 
nary  operation  for  procuring  the  regulus  of  antimony. 

Black  Flux.  Black  flux  is  produced  from  the  mixture  of 
two  parts  of  tartar  and  one  part  of  nitre  detonated  together.  As 
the  quantity  of  nitre  which  enters  into  the  compofition  of  this 
flux  is  not  fufficient  to  confume  all  the  inflammable  matter  of 
the  tartar,  the  alkali  which  remains  after  the  detonation  con¬ 
tains  much  black  matter,  of  the  nature  of  coal,  and  is  therefore 
called  black  flux.  This  flux  is  defignedly  fo  prepared,  that  it 
fhall  contain  a  certain  quantity  of  inflammable  matter  j  for  it 
is  thereby  capable,  not  only  of  facilitatingthe  fufion  of  metallic 
earths  like  the  white  flux,  but  alfo  of  reviving  thefe  metals  by 
its  phlogifton.  From  this  property  it  is  alfo  called  reducing  flux  ; 
the  black  flux,  therefore,  or  crude  flux  made  with  fuch  propor¬ 
tions  of  the  ingredients  as  to  be  convertible  into  black  flux, 
ought  always  to  be  ufed  when  metallic  matters  are  at  once  to  be 
fufed  and  reduced,  or  even  when  definitive  metals  are  to  be 
fufed,  as  thefe  require  a  continual  fupply  of  phlogifton  to  pre¬ 
vent  their  calcination. 


IONS; 

able  quantities;  the  letters  x,y,%,  variable  quantities;  and 
the  fame  letters  with  points  over  them  x,  j,  is,  reprefent  their 
fluxions. 

Plate  28.  fig.  1.  Let  AB  =  a,  and  BF  =  w  ;  F f  the  fluxion 
of  BF,  =  x  ;  then  Ye,  the  fiuxipn  of  AF,  =  ax. 

If  the  reftangie  be  fuppofed  generated  by  the  uniform  mo¬ 
tion.  of  FG  towards  CD,  at  the  fame  time  that  FIG  moves  uni¬ 
formly  towards  AD,  the  point  G  keeping  always  on  thediagon- 
al,  the.  lines  FG,  FIG  will  flow  uniformly  ;  for  while  I \f  receives 
the  increment  Ff,  and  HB  the  increment  I  IK,  FG  will  deferibe 
the  (pace  bg,  and  HG  the  ipace  bg,  and  they  will  deferibe 
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fcqual  fpaces  in  equal  fucceffive  times.  But  the  parallelogram 
will  flow  with  an  accelerated  motion  ;  for  while  F  flows  to/, 
and  H  to  K,  it  is  increaled  by  the  gnomon  KG/-;  but  while  F 
and  H  flow  through  the  equal  fpaces  fim,  KL,  it  is  increafcd  by 
the  gnomon  lugm  greater  than  KG/! 

The  fluxion  of  the  parallelogram  EITGF  is  meafured  by  the 
two  parallelograms  KG  and  Gfi-,  for,  fuppofing  it  to  be  divided 
into  two  parts  EGF,  EGH,  the  fpace  delcribed  by  FG  moving 
uniformly  with  velocity  at  F  is  G f  and  by  HG  ;.=  KG  ;  there¬ 
fore  the  fpace  that  would  be  deferibed  by  the  lines  HG  and  GF, 
if  they  proceeded  with  the  velocities  at  H  and  F,  arc  KG  and 
G f ;  therefore  the  fluxion  of  the  parallelogram  is  meafured  by 
thele  areas. 

If  the  fides  of  a  parallelogram  be  x  and  >,  their  fluxions  will 
be  x  y  ;  and  the  fluxion  of  the  parallelogram  y<-  +  xy  ;  and  if 
.v  =  y,  that  is,  if  the  figure  be  a  lquare,  the  fluxion  of  x%  will 
be  2  xx. 

Fig.  2.  I.et  the  triangle  ABC  be  deferibed  by  the  uniform 
motion  of  DE  from  A  towards  B,  the  point  E  movirig  iri  the 
line  DF,  fo  as  always  to  touch  the  lines  AC,  CB  ;  while  D 
moves  from  A  to  F,  DE  is  uniformly  increafcd,  and  the  in- 
creafe  of  the  triangle  is  uniformly  accelerated.  When  DE  is 
in  the  pofition  FC,  it  is  a  maximum.  As  D  moves  from  F  to 
E,  the  line  FC  decreafes,  and  the  triangle  increafes,  but  with  a 
motion  uniformly  retarded. 

Fig.  y.  If  the  femicircle  AFB  be  generated  by  the  uniform 
motion  of  CD  from  A  towards  B,  while  C  moves  from  A  to 
G,  the  line  CD  will  increafe,  but  with  a  retarded  motion;  the 
circumference  alfo  increafes  with  a  retarded  motion,  and  the 
circular  fpace  increafes  with  an  accelerated  motion,  but  not  uni¬ 
formly,  the  degrees  of  acceleration  growing  lefs  as  CD  ap¬ 
proaches  to  the  pofition  GF.  When  C  moves  from  G  to  B,  it 
decreafes  with  a  motion  continually  accelerated,  the  circumfe¬ 
rence  increafes  with  a  motion  continually  accelerated,  and  the 
area  increafes  with  a  motion  continually  retarded,  and  more 
quickly  retarded  as  CD  approaches  to  B. 

The  fluxion  of  a  quantity  which  decreafes  is  to  be  confidered 
as  negative. 

When  a  quantity  does  not  flow  uniformly,  its  fluxion  may  be 
reprefented  by  a  variable  quantity,  or  a  line  of  a  variable  length  ; 
the  fluxion  of  fuch  aline  is  called  the  fecond jluxwn  of  the  quan¬ 
tity  ivlofie  fluxion  that  line  is:  and  if  it  be  variable,  a  third 
fluxion  may  be  deduced  from  it,  and  higher  orders  from  thefe  in 
the  fame  manner:  the  fecond  fluxion  is  reprefented  by  two 
points,  as  .v. 


nearer  will  this  latter  increment  be  to  the  meafure  of  the 
fluxion;  therefore  the  limiting  ratio  of  a  :  nx" ' 1  a  4- 

ft - -  I 

n  . - x"~taz  +  &c.  is  the  ratio  of  the  fluxion  of  x  to  the 

fluxion  of  ,vn.  The  limiting  ratio  is  a  :  nxn~'a,  or  i  :  If 

therefore  a-  is  the  fluxion  of  x,  nx n*1X-  is  that  of  a°  ;  the 

_ _ X  _  .  _ '  J 

fluxion  of  a1  -pzq  is  4  X  2zz  x  az-j-z2!'  ;  for  put  x  —  a* 

x 

4  z2,  we  have  x  =  2 zz ;  and  the  fluxion  of  xz,  which  is  equal 

I 

to  the  propofed  fluent,  is  lxzx  ;  for  which  fubftituting  the  va¬ 
lues  of  z  and  x,  we  have  the  above  fluxion. 

Rule  II.  To  find  the  fluxion  of  the  product  of  fcveral  va¬ 
riable  quantities  multiplied  together,  multiply  the  fluxion  of 
each  by  the  product  of  the  relt  of  the  quantities,  and  the  fum 
of  the  prod  aids  thus  arifing  will  be  the  fluxion  fought. 

Thus  the  fluxion  of  xy,  is  xy  4  yx  ; ,  that  of  xyz  is  xyz  4* 
xzj  +  yzx  ;  and  that  of  xyzu,  is  xyzu  -(-  xyilx  4-  xz uy  +• 
yziii. 

Rule  III.  To  find  the  fluxion  of  a  fraftion.  From  the 
fluxion  cf  the  numerator  multiplied  by  the  denominator,  fub— 
traft  the  fluxion  of  the  denominator  multiplied  by  the  nume¬ 
rator,  and  divide  the  remainder  by  the  fquare  of  the  deno¬ 
minator. 


Thus,  the  fluxion  of  —  is‘i- 

_  y 


xy 


that  of 


x  +  y 


is 


a-  X  x  4  y  —  v  +  y  X  .V  yx  —  xy 
-v  +  > j  x  +  jll‘ 

Rule  IV.  In  complex  cafes,  let  the  particulars  be  collefted 
from  the  Ample  rules,  and  combined  together. 


The  fluxion  of 


■i-.a  2  xyy  +  2  y*xx  X  z  - 

is  - - - ' - ; — 


.  A2y 


■r 


for  the 


fluxion  of  .v2  is  2xx,  and  of  y2  is  2yy,  therefore  the  fluxion 
of  xy1  is  2 x2yy+  2 ytxx  ;  which  multiplied  by  z,  and  fub- 
Irafting  from  it  the  fluxion  of  the  denominator  z,  multiplied 
by  the  numerator,  and  dividing  the  whole  by  the  fquare  of  the 
denominator,  gives  the  above  fluxion. 

Rule  V.  The  fecond  fluxion  is  derived  from  the  firfl,  in  the 
fame  manner  as  the  firfl  from  the  flowing  quantity. 

Thus  the  fluxion  of  a3  is  ,3.v2a  ;  its  fecond,  6x. a243a*a; 
and  fo  on  :  but  if  a-  be  invariable,  x  —  o,  and  the  fecond  fluxion 
of  xi  —  6a.:2. 

Pkob.  i.  To  determine  maxima  and  minima. 


DIRECT  -'ME  T  H  O  D. 

Any  fioixnng  Quantity  being  given,  to  find  its  Fluxion, 


He 


Rule  I.  To  find  the  fluxion  of  any  power  of  a  quantity, 
multiply  the  fluxion  of  the  root  by  the  exponent  of  the  power, 
and  the  produft  by  a  power  of  the  latr.e  root  lefs  by  unity  than 
the  given  exponent. 

The  fluxion  of  a3  is  3a2a>  of  a",  nxn~ 1  .v ;  for  the  root  of  a" 
is  a,  whole  fluxion  is  x;  wdiich  multiplied  by  the  exponent 
■n,  and  by  a  power  of  x  lefs  by  unity  than  n,  gives  the  above 
fluxion. 

If  x  receive  the  increment  a,  it  becomes  x  4  a ;  raife  both 

to  the  power  of  and  x"  becomes  a"  +  nx"~'a  -1-  — - - 

2 

a"  —  2«2  +,  &c. ;  .’.the  increment of*  :  inc.  xn  ::  a  : 

V.  -  I  ! 

4  n. - xr"'-aL  4  but  the  increment  7ix"  ' a  + 

2 

n  .  - -xn',at  4  &c.  is  not  generated  by  an  uniform  velocity, 

and  therefore  cannot  meafure  a  fluxion.  The  fmaller  a  is,  the 
Vol.  III. 


When  a  quantity  increafes,  its  fluxion  is  pofitive ;  when  it 
decreafes,  it  is  negative  ;  therefore  when  it  is  juft  betwixt  in- 
creafing  and  decreafing,  its  fluxion  is  =  o. 

Rule.  Find  the  fluxion,  make  it  =  o,  whence  an  equation 
will  reful t  giving  an  anfwer  to  the  queflion. 

Ex  amp.  "To  determine  the  diinenfions  of  a  cylindric  meafure 
AECD,  (fig  4.)  open  at  the  top,  which  fliall  contain  a  given 
quantity  under  the  lead  internal  fuperticies'pofliblei 

Let  the  diameter  AB  =  a,  and  the  altitude  AC  =  y-,  more¬ 
over,  let  p  (.3,14139.  &c.)  denote  the  periphery  of  the  circle 
whole  diameter,  is  unity,  and  let  c  be  the  given  content  of  the 
Cylinder.  Then  1  :p  ::  x  :  (px)  the  circumference  of  the  bafe  ; 
which,  multiplied  by  the  altitude  y,  gives  pry  fur  the  con¬ 
cave  fuperficigs  of  the  cylinder,  in  like  manner,  the  area  of 
the  bafe,  by  multiplying  the  fame  exprtffion  into  ~  of  the  dia- 

meter  x,  —  ~  ;  which  drawn  into  the  altitude y,  gives  ^ 
for  the  foiid  content  of  the  cylinder;  which  being  made  =  c,  the 

4  c 

concave  fur  face  txy  =  — ,  and  confequenlly  the  whole  fur- 

X 
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face 


4&-  ^a2 

a;  "r  4 


4cX-  /u-a 

whofe  fluxion,  —  “-fi-y—  being  put  —  o, 

•'f  +4 


3 _ 

px3  —  Si-  x  —  2  f  c  Since  px3  —  8c,  and  px2y  —  4c, 
V  p 

x  —  iy  j  whence y  is  alfo  known,  and  the  diameter  of  the  bafe 
muft  be  juft  double  of  the  altitude. 

•  Fig.  y.  To  find  the  longeft  and  fhorteft  ordinates  of  any 
curve,  DEF,  whole  equation  is  known. 

Make  AC  the  abfcifla  x,  and  CE  the  ordinate  —y  ;  take  a 
.value y  in  terms  of  x,  and  find  its  fluxion  ;  which  making  =o, 
an  equation  will  refult  whofe  roots  give  the  value  of  x  when  y 
is  a-maximum  or  a  minimum. 

To  determine  when  it  is  a 'maximum  and  when  a  minimum, 
take  the  value  of  y,  when  a-  is  a  little  more  than  the  root  of  the 
equation  fo  found,  and  it  may  be  perceived  whether  it  increafes 
or  decreafes. 


Prob.  II.  To  draw  a  tangent  to  any  curve. 


■Fig-  5-  When' the  abfcifla  CS  of  a  curve  moves  uniformly 
from  A  to  B,  the  motion  of  the  curve  will  be  retarded  if  it  be 
concave,  and  accelerated  if  convex  towards  AB  ;  for  a  ftraight 
line  TC  is  defcribed  by  an  uniform  motion,  and  the  fluxion  of 
the  curve  at  any  point  is  the  lame  as  the  fluxion  of  the  tangent, 
becaufe  it  would  defcribe  the  tangent  if  it  continued  to  move 
equally  from  that  point.  Now  if  Sr  or  Ce  be  the  fluxion  of  the 
bafe,  C d  will  be  the  fluxion  of  the  tangent,  and  de  of  the  ordi¬ 
nate.  And  becaufe  the  triangles  TSC,  C ed,  are  equiangular, 
de  :  ce  ::  CS  :  ST,  wherefore, 

Rule.  Find  a  fourth  proportional  to  the  fluxion  of  the  or¬ 
dinate  valued  in  terms  of  the  abfcifla,  the  fluxion  of  the  abfcifla, 
and  the  ordinate,  and  it  determines  the  line  ST,  which  is  called 
the  pub-tangent,  and  TC  joined  is  a  tangent  to  the  curve. 

Exakp.  To  draw  a  right  line  CT,  (fig.  6.)  to  touch  a  given 
circle  BCA  in  a  point  C. 

Let  CS  be  perpendicular  to  the  diameter  AB,  and  put  AB 
=  a,  BS  =  x,  and  SC  —  y  :  then,  by  the  property  of  the  cir¬ 


yy 
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—x 


cle,  'y2  (CS")  =  BS  X  AS  (—x xa—x)  —  ax—: 

*  y  y  y* 

ax  —  2xx  5  and  — =  - =  - — —  .  .  — —  . 

y  a  —  2.v  Hz  —  x’  y 
the  fubtangent  ST.  Whence  (O  being  the  centre)  OS  (la  — 
»)  :  CS  (y)  ::  CS  (yj  :  ST  5  which  we  alfo  know  from  other 
principles. 


Pros.  III.  To  determine  points  of  contrary  flexure  in  curves. 


Fig.  Suppofing  C  to  move  uniformly  from  A  to  B,  the 
curve  DEF  will  be  convex  towards  A  B  when  the  fluxion  of  the 
ordinate  increafes,  and  concave  when  it  decreafes  ;  therefore  at 
the  point  where  it  ceafes  to  he  convex  and  begins  to  be  concave,. 
CE  will  have  no  feconu  fluxion.  Therefore, 

Rule.  Find  the  feccnd  fluxion  of  the  ordinate  in  terms  of 
the  abfcifla,  and  make  it  —  o  ;  and  the  value  of  the  abfcifla 
from  this  equation  determines  the  point  of  contrary  flexure. 

Ex.  Let  the  nature  of  the  curve  ARS  be  defined  by  the  e-qua- 
3_  I_  r  ^  .  X  —l 

tion  ay  =  a'Lx'L  -j-  x2.  Then  j  =  l:a2x  2 a-  -f-  oxx :  whofe 

_3  _ 

fluxion,  or  that  of  2  a  ~  +  2x  (becaufe  a  and  x  are  con- 

3.  _ 3^ 

ftant)  muft  be  equal  to  nothing  ;  that  is,  —  ~x  -}-  i:e 

■  ■  -  -3  _ 3.  3.  3; 

=  o:  Whence  a2x  2  =  S,  a2  —  8a2.  .-.  64*2  =  a3,  and 

2  1 

x  ==  i  a  —  AF ;  therefore  FG  ( =  "  -"••••  )  —  flca:  From 

vhich  the  pofltion  of  the  point  G  is  given. 


Prob.  IV.  To  find  the  radii  of  curvature. 

The  curvature  of  a  circle  is  uniform  in  every  point,  that  of 
every  other  curve  continually  varying  :  and  it  is  meafured  at 
any  point  by  that  of  a  circle  whole  radius  is  of  fuch  a  length  as 
to  - coincide  with  it  in  curvature  in  that  point. 

All  curves  that  have  the  fame  tangent  have  the  fame  firft 
fluxion,  becaufe  the  fluxion  of  a  curve  and  its  tangent  are  the 
fame.  It  it  moved  uniformly  on  from  the  point  of  contadl,  it 
would  delcribe  the  tangent.  The  defle&ion  from  the  tangent  is 
owing  to  the  acceleration  or  retardation  of  its  motion,  which  is 
meafured  by  its  fecond  fluxion  :  and  confequently  two  curves 
which  have  not  only  the  fame  tangent,  but  the  fame  curvature 
at  the  point  of  contact,  will  have  both  their  firft  and  fecond 
fluxions  equal.  It  is  eafily  proved  from  thence,  that  the  radius 
z3 

of  curvature  is  =  .  ..  ,  x,  y,  and  z  reprefenting  the  abfcifla, 

—  *y 

ordinate  and  curve  respectively. 

Examp,  Let  the  given  curve  be  the  common  parabola, 

j_  1  ax 

whofe  equation  is_y  =  a2x2 :  Then  willj  =  "  and  (making 

x  conftant) y  —  _L.~  — — :  Whence*  (  ^ x~  +J’2)  =_  ^  f  - — — 

'  4vz  _  2  *'  3 

(  \  =  + 4.^1 1  r 

and  the  radius  of  curvature  1 _ .-.•■/ - - :  Which  at  the 

V  A>/  3*/* 

vertex,  where  .v  =  o,  will  be  —  ~a. 

INVERSE  METHO D . 

From  a  given  fluxion  to  find  a  fluent. 

This  is  done  by  tracing  back  the  fteps  of  the  direft  method. 
The  fluxion  of  x  is  x  ;  and  therefore  the  fluent  of  x  is  x  :  but 
as  there  is  no  diredt  method  of  finding  fluents  univerfally,  this 
branch  of  the  art  is  imperfeift.  We  can  aflign  the  fluxion  of 
every  fluent :  but  we  cannot  atfign  the  fluent  of  a  fluxion,  m- 
lefs  it  be  fuch  a  one  as  may  be  produced  by  fome  rule  in  the 
direct  method  from  a  known  fluent. 

General  Rule.  Guide  by  the  fluxion  of  the  root,  add 
unity  to  the  exponent  of  the  power,  and  divide  by  the  exponent 
fo  increafed. 

For,  dividing  the  fluxion  nxn  ’**  by  *  (the  fluxion  of  the 
^jroot  x)  it  becomes  nF'L  5  and,  adding  1  to  the  exponent  (n- iR 
Ve  have  nx"  5  which,  divided  by  n,  gives  xn,  the  true  fluent 
of  UXn~Jx. 

Hence  (by  the  fame  file)  the 
Fluent  o{ $x2x  will  be  ==  x3  5. 

8x3 

That  of  8x2x  — - : 

3 

That  of y2}  =  2y2 

Sometimes  the  fluent  fo  found  requires  to  be  corrected.  The 
fluxion  of  x  is  x,  and  the  fluxion  of  a  +  x  is  alfo  a  j  -  becaufe  a 
is  invariable,  and  has  therefore  no  fluxion. 

When  the  fluent  of  x  is  required,  it  muft  be  determined, 
from  the  nature  of  the  problem,  whether  any  invariable  part,  as 
a,  muft  be  added  to  the  variable  part  x. 

Prob.  i.  To  find  the  area  of  any  curve. 

Rule.  Multiply  the  ordinate  by  the  fluxion  of  the  abfcifl"a, 
and  the  product  gives  the  fluxion  of  the  figure,  whofe  fluent  is 
the  area  of  the  figure. 


FLUX 


I 
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Examp.  i.  Fig.  8.  Let  the  curve  AltMH  be  the  com¬ 
mon  parabola.  Let  u  reprefent  the  area,  and  u  its  fluxion, 

i.  JL  *  *  \ 

y  —  azx  -  ;  therefore  u  —  R?«HB  ( =  yx)  ~  azxzx :  whence 

«  =  i  x  azxz  =  za?xz  X  a-  =  £yx  =  f-  X  AB  X  BR  : 
hence  "a  parabola  is  £  of  a  rectangle  of  the  fame  bale  and  alti¬ 
tude. 

Examp.  2.  Let  the  propofed  curve  CSDR  (fig.  9  )  be  of  fuch 
a  nature,  that  (fuppofing  AB  unity)  the  fum  of  the  areas 
CSTBC  and  CDGBC  anl'wering  to  any  two  propofed  abfciflas 
AT  and  AG,  fliall  be  equal  to  the  area  CRNBC,  whole  cor- 
refponding  abfcifla  AN  is  equal  to  AT  x  AG,  the  produtt  of 
the  mcafures  of  the  two  former  abfciflas. 

Firft,  in  order  to  determine  the  equation  of  the  curve  (which 
mutt  be  known  before  the  area  can  be  found),  let  the  ordinates 
GD  and  NR  move  parallel  to  themfelves  towards  HF;  and 
then  having  put  GD  —  y,  NR  =2  z,  AT  =  a,  AG  =  s,  and 
AN  =  u,  the  fluxion  of  the  area  CDGB  will  be  represented  by 
ys ,  and  that  of  the  area  CRNB  by  zu :  which  two  expreflions 
mutt,  by  the  nature  of  the  problem,  be  equal  to  each  other  ; 
becaufe  the  latter  area  CRNB  exceeds  the  former  CDGB  by 
the  area  CSTB,  which  is  here  confidered  as  a  conftant  quantity  : 
and  it  is  evident,  that  two  expreifions,  that  difter  only  by  a  con- 
llant  quantity,  mutt  always  have  equal  fluxions. 

Since,  therefore,  ys  is  =  zu,  and  u  =  as,  by  hypothefis,  it 
follows,  that  u  —  as,  and  that  the  firft  equation  (by  iubftitut- 
in<r  for  u)  will  become  ys  =  azs,  or  y  —  az,  or  laftlyji  =  zas, 
that  is,  GD  x  AG  =  NR  X  AN  :  therefore,  GD  :  NR  :  :  AN  : 
AG  5  whence  it  appears,  that  every  ordinate  of  the  curve  is  re¬ 
ciprocally  as  its  correfponding  abfcifla. 

Now,  to  find  the  area  of  the  curve  fo  determined,  put 
AB=i,  BC  —  l,  andBG  =  A-:  then,  fince  AG  (i-)-r)  :  AB 

(1)  :  :  BC  ( b )  :  GD  (yj  we  have  y— - ,  confequently 

I  t  x 


.  •  lx  , 

u  (  =  yx)  = - —  lx 

v  J  '  i+x 


x.v  x~x  — x3x  -f ,  &c.  Whence 


EGDC,  the  area  itfelf  will  be 


=  1  X  -V - ft 

2 


x3  x*  x> 


See.  which  was  to  be  found. 

Hence  it  appears,  that  as  thefe  areas  have  the  fame  proper¬ 
ties  as  logarithms,  this  feries  gives  an  eafy  method  of  comput¬ 
ing  logarithms  ;  and  the  -fluent  may  be  found  by  means  of  a. 
table  of  logarithms  ;  and  every  fluxion  whofe  fluent  agrees  with 
Any  known  logarithmic  expreffion,  may  be  found  the  lame  way. 

Prob.  2.  To  determine  the  length  of  curves. 

Fig.  5.  Becaufe  Cde  is  a  right-angletriangle,  Cd2=Ce2+  dez-, 
wherefore  the  fluxions  of  the  abfcifla  and  ordinate  being  fquared, 
their  fum  gives  the  fquare  of  the  fluxion  of  the  curve ;  whofe 
root  being  extracted,  and  the  fluent  taken,  gives  the  length  of 
the  curve. 


Examp.  Tp  find  the  length  of  a  circle  from  its  tangent. 
Make  the  radius  AO  (fig.  5.)  =  a,  the  tangent  of  AC  =  t,  and 
its  fecant  =  s,  the  curve  =  z,  and  its  fluxion  becaufe 

the  triangles  OTC,  OCS,  are  fimilar,  OT  :  OC  :  :  OC  :  :  OS  j 

az  az  a“ 

whence  OS  =  — ,  and  SA  =a - =  a  —  — - - ;  whofe 

s’  s  ^azytz 


.  .  a’tt 

fluxion  is -  -  -n  l 


and  becaufe  the  triangles  OTC,  dCe  are 


fimilar,  TC  (=t)  :  TO  (  =  faz+tz):  :  Ce  =  ( J— :  C d 


at 


a2-\-T 


=  fluxion  of  the  curve. 


we 


have 


Now  by  converting  this 

the  fluxion  of  the  curve 
t3 


into  an  infinite  feries 

•  t*  t  t^t  ft  & 

—  t - 1 - -r,  &c.  and  confequently  z  =  t - ■,  -} - - 

az  a*  a6  1  J  3“  5^ 

f  t 1 

- r  +  ■ — 5,  &c.  =  AR. 

7  a6  pa8 

Other  feries  may  be  deduced  from  the  verfed  fine  and  fecant ; 
and  thefe  are  of  ufe  for  finding  fluents  which  cannot  be  ex- 
prefled  in  finite  terms. 

Prob.  3.  To  find  the  contents  of  a  fetid. 

Let  the  furface  of  the  generating  plane  be  multiplied  by  the 
fpace  it  paffes  through  in  any  time,  the  product  will  give  a  folid 
which  is  the  fluxion  of  the  folid  required  :  the  furface  muft 
therefore  be  computed  in  terms  of  x,  which  reprefents  the  line 
or  axis  on  which  it  moves,  and  by  its  motion  on  which  the 
fluxion  is  to  be  meafured,  and  the  fluent  found  will  give  the 
contents  of  the  folid. 

Examp.  Let  it  be  propofed  to  find  the  content  of  a  cone 
ABC,  fig.  10. 

Put  the  given  altitude  (AD)  of  the  cone  =  a,  and  the  feml- 
diameter  (BD)  of  its  bafe  =  l,  the  folid  =  s,  its  fluxion  =  r, 
and  the  area  of  a  circle,  whofe  radius  is  unity,  =  p  :  then  the 
diftance  (AF)  of  the  circle  EG,  from  the  vertex  A,  being  de¬ 
noted  by  x,  we  have,  by  fimilar  triangles,  as  a  :  l  :  :  x  :  EF  ( y ) 


.  Whence  in  this  cafe,  s  (: 


•  •  pl-xzx 

:pyz*)— 


and 


fequently  s  = 


plzxs 


c.on- 


pl:ii 


which,  when  x  —  a  (  =  AD)  gives - 


3a“  '  '  3 

(—  p  x  BD2x  jAD)  for  the  content  of  the  whole  cone  ABC: 
which  appears  from  hence  to  be  juft  £  of  a  cylinder  of  the  fame 
bafe  and  altitude. 


Prob.  4.  To  compute  the  furface  of  any  folid  body. 

The  fluxion  of  the  furface  of  the  folid  is  equal  to  the  peri¬ 
phery  of  the  furface,  by  whofe  motion  the  folid  is  generated, 
multiplied  by  its  velocity  on  the  edge  of  the  folid,  and  the  com¬ 
putation  is  made  as  in  the  foregoing. 

Examp.  Let  it  be  propofed  to  determine  the  convex  fuper- 
ficies  of  a  cone  ABC,  fig.  1  r. 

Then  the  femidiameter  of  the  bafe  (BD  or  CD)  being  put 
=  l,  the  flanting  line  or  hypothenufe  AC  =  c,  and  FH  (parallel 
to  DC)  —  y,  AG=z,  the  furface  —hv,  its  fluxion  =w,  and 
p  —  the  periphery  of  a  circle  whofe  diameter  is  unity,  we 
fliall,  from  the' fimilarity  of  the  triangles  ADC  and  H mb, 

have  b  :  c  :  :  y  (jab)  :  x  (Hi)  =  :  whence  w  (ipyz)  = 


and  confequently 


This,  when  y  =  l,  becomes 


=  pel  =  p  X  DC  X  AC  =  the  convex  fuperficies  of  the  whole 
cone  ABC  :  which  therefore  is  equal  to  a  rectangle  under  half 
the  circumference  of  the  bafe  and  the  flanting  line. 

The  method  of  fluxions  is  alfo  applied  to  find  the  centres  of 
gravities,  and  ofcillation  of  different  bodies  :  to  determine  the 
paths  deferibed  by  projeftiles  and  bodies  a£ted  on  by  central 
forces,  the  refiftances  to  motions  in  refitting  rnedii,  the  attrac¬ 
tions  of  bodies  under  different  forms,  the  direction  of  wind 
which  has  the  greatelt  errefit  on  an  engine,  and  to  folve  many 
other  curious  and  ufeful  problems.  The  writers  whofe  works 
may  be  confulted  with  advantage  on  this  fubjeft,  are  Newton, 
Leibnitz,  Cotes,  Bernouilli,  Clairaut,  D’Alembert,  Euler, 
Hayes,  Rowe,  Paccafli,  Madam  in,  Lyons,  Simpfon  and  Emerlbn. 


F  L  Y 


F  L  Y 
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FLY,  in  zoology,  a  large  order  of  infers,  the  diftinguilh- 
ing  charadleriltic  of  which  is,  that  their  wings  are  tranfparent. 
By  this  they  are  diftinguifhed  from  beetles,  butterflies,  grafs- 
hoppers.  Sec.  Flies  are  fubdivided  into  thofe  which  have  four, 
and  thofe  which  have  two  wings.  Of  thofe  with  four  wings 
there  are  feveral  genera  or  kinds;  as  the  ant,  apis,  ichneu¬ 
mon,  Sec.  See  Apis,  Formica,  Sec.  Of  thofe  with  two 
wings,  there  are  likewife  feveral  kinds,  as  the  gad  fly,  gnat, 
See.  See  Gao -Fly,  Sec.  Thofe  who  defire  a  more  particular 
account  of  the  anatomy,  generation,  ftrudlure,  and  manifold 
fubdivifions  of  flies,  may  confult  Reaumur’s  Hiftory  of  In¬ 
fers,  tom.  4.  See  alfo  the  article  Entomology. 

Hovfs  Fly.  See  Musca. 

Fly,  in  mechanics,  a  croft  with  leaden  weights  at  its  ends  ; 
or  elfe  a  heavy  wheel,  at  right  angles  to  the  axis  of  a  wind- 
lafs,  jack,  or  the  like  ;  by  means  of  which,  the  force  of  the 
power,  whatever  it  be,  is  not  only  preferved,  but  equally  diftri- 
buted  in  all  parts  of  the  revolution  of  the  machine.  See  Me¬ 
chanics. 

Flies  for  Fijh'mg:  See  FisHiNG-FTy. 

Vegetable  Fly,  a  very  curious  natural  production,  chiefly 
found  in  the  Weft  Indies.  “  Excepting  that  it  has  no  wings, 
it  refembles  the  drone  both  in  fize  and  colour  more  than  any 
other  Britifh  infeCt.  In  the  month  ofMay  it  buries  itfelf  in  the 
earth,  and  begins  to  vegetate.  By  the  latter  end  of  July,  the 
tree  is  arrived  at  its  full  growth,  and  refembles  a  coral  branch  ; 
and  is  about  three  inches  high,  and  bears  feveral  little  pods, 
which  dropping  off  become  Worms,  and  from  thence  flies,  like 
the  Britifh  caterpillar.”  Such  was  the  account  originally  given 
of  this  extraordinary  production.  But  feVeral  boxes  of  thefe 
flies  having  been  fent  to  Dr.  Hill  for  examination,  his  report 
was  this  :  “  There  is  in  Martinique  a  fungus  of  the  clavaria 
kind,  different  in  fpecies  from  thofe  hitherto  known.  It  pro¬ 
duces  fobolesfrom  its  tides;  I  call  it  therefore  clavaria  Jobolfe- 
ra.  It  grows  on  putrid  animal  bodies,  as  our  fungus  cx  pede 
eejuino  from  the  dead  horfe’s  hoof.  The  cicada  is  common  in 
Martinique,  and  in  its  nympha  ftate,  in  which  the  old  authors 
call  it  tettigometra  :  it  buries  itfelf  Under  dead  leaves  to  wait  its 
change;  and  when  the  feafon  is  unfavourable,  many  perifh. 
The  feeds  of  the  clavaria  find  a  proper  bed  irt  this  dead  infedt, 
and  grow.  The  tettigometra  is  among  the  cicadas  in  the  Bri¬ 
tifh  mufeum ;  the  clavaria  is  juft  now  known.  This  is  the 
fail,  and  all  the  fadt;  though  the  untaught  inhabitants  fup- 
pofe  a  fly  to  vegetate,  and  though  there  is  a  Spanifh  drawing 
of  the  plants  growing  into  a  trifoliate  tree,  and  it  has  been 
figured  with  the  creature  flying  with  this  tree  upon  its  back.” 
Edwards  has  taken  notice  of  this  extraordinary  produ&ion  in 
h!s  Gleanings  of  Natural  Hiftory,  from  which  the  figures  in 
plate  30  are  taken. 

Fly -Boat,  or  Flight,  a  large  flat-bottomed  Dutch  vcflel, 
whofe  burden  is  generally  from  600  to  1200  tons.  It  is'diftin- 
guifhed  by  a  ftern  remarkably  high,  refembling  a  Gothic  turret, 
and  by  very  broad  buttocks  below. 

Catcher,  in  zoology.  See  Muscicapa. 

Fly -Trap,  in  botany,  a  newly  difeovered  fenfitive  plant. 
See  Diontea  'Mufcipula. 

Fly-TVzy’,  in  natural  hiftory,  a  name  given  by  the  common 
people  of  America  to  a  tree,  whofe  leaves,  they  fay,  at  a  certain 
time  of  the  year  produce  flies.  On  examining  thefe  leaves 
about  the  middle  of  fummer,  the  time  at  which  the  flies  ufe  to 
be  produced,  there  are  found  on  them  a  fort  of  bags  of  a  tough 
matter,  of  about  the  fize  of  a  filbert,  and  of  a  dufky  greenifti  co¬ 
lour.  On  opening  one  of  thefe  bags  with  a  knife,  there  is 
ufually  found  a  Tingle  full  grown  fly,  of  the  gnat  kind,  and  a 
number  of  fmall  worms,  which  in  a  day  or  two  more  have 
wings  and  fly  away  in  the  form  of  their  parent.  The  tree  is 
of  the  mulberry  kind,  and  its  leaves  are  ufually  very  largely 


flocked  with  thefe  infefl-bags  5  and  the  generality  of  therri  arc 
found  to  contain  the  infedts  in  their  worm-ftate  :  when  they  be¬ 
come  winged,  they  foon  make  their  way  out.  The  bags  begin 
to  appear  when  the  leaves  are  young,  and  afterwards  grow  with 
them  ;  but  they  never  rumple  the  leaf  or  injure  its  fhape.  They 
are  of  the  kind  of  leaf-galls,  and  partake  in  all  refpeCts,  except 
fize,  of  a  fpecies  we  find  frequently  on  the  large  maple,  or,  as  it 
is  called,  the  fycamore.  % 

FLYERS,  in  architecture,  Rich  ftairs  as  go  ftraight,  and  do 
not  wind  round,  nor  have  the  iteps  made  tapering;  but  the 
fore  and  baflk  part  of  each  flair  and  the  ends  relpeftively  paral¬ 
lel  to  one  another  :  fo  that  if  one  flight  do  not  carry  you  to 
your  defigned  height,  there  is  a  broad  half  fpace ;  and  then 
you  fly  again,  with  fteps  every  where  of  the  fame  breadth  and 
length  as  before. 

Flyers,  the  performers  in  a  celebrated  exhibition  among  the 
Mexicans,  which  Was  made  on  certain  great  feftivals,  and  is 
thus  deferibed  by  Clavigero  in  his  hiftory  of  that  people. 
“  They  fought  in  the  woods  for  an  extremely  lofty  tree,  which, 
after  ftripping  it  of  its  branches  and  bark,  they  brought  to  the 
city,  and  fixed  in  the  centre  of  fome  large  fquare.  They  eafed 
the  point  of  the  tree  in  a  wooden  cylinder,  which,  on  account 
of  fome  refemblance  in  its  fliape,  the  Spaniards  called  a  mortar. 
From  this  cylinder  hung  four  ltrong  ropes,  which  ferved  to 
fupport  a  fquare  frame.  In  the  fpace  between  the  cylinder  and 
the  frame,  they  fixed  four  other  thick  ropes,  which  they  twifted 
as  many  times  round  the  tree  as  there  were  revolutions  to  be 
made  by  the  flyers.  Thefe  ropes  were  drawn  through  four 
holes,  made  in  the  middle  of  the  four  planks  of  which  the  frame 
confifted.  The  four  principal  flyers,  difguifed  like  eagles,  he¬ 
rons,  and  other  birds,  mounted  the  tree  with  great  ability,  by 
means  of  a  rope  which  wds  laced  about  it  from  the  ground  up 
to  the  frame ;  from  the  frame  they  mounted  one  at  a  time  fuc- 
ceflively  upon  the  cylinder,  and  after  having  danced  there  a  lit¬ 
tle,  they  tied  themfelves  round  with  the  ends  of  the  ropes,  which 
were  drawn  through  the  holes  of  the  frame,  and  launching 
with  a  fpring  from  it,  began  their  flight  with  their  wings  ex¬ 
panded.  The  aftion  of  their  bodies  put  the  frame  and  the  cylin¬ 
der  in  motion  ;  the  frame  by  its  revolutions  gradually  untwifted 
the  cords  by  which  the  flyers  fwung;  fothat  as  the  ropes  lengthen  - 
ened,  they  made  fo  much  the  greater  circles  In  their  flight. 
Whilft  thefe  four  were  flying,  a  fifth  danced  upon  the  cylinder* 
beating  a  little  drum,  or  waving  a  flag,  without  the  fmalleft 
apprehenfion  of  the  danger  he  was  in  of  being  precipitated 
from  l'uch  a  height.  The  others  who  were  upon  the  frame 
(there  having  been  10  or  12  perfons  generally  who  mounted), 
as  foon  as  they  faw  the  flyers  in  their  laft  revolution,  precipi¬ 
tated  themfelves  by  the  fame  ropes,  in  order  to  reach  the  ground 
at  the  fame  time,  amidfl  the  acclamations  of  the  populace. 
Thofe  who  precipitated  themfelves  in  this  manner  by  the  ropes, 
that  they  might  make  a  ftill  greater  difplay  of  their  agility,  fre¬ 
quently  pafl’ed  from  one  rope  to  another,  at  that  part  where,  on 
account  of  the  little  diflance  between  them,  it  was  poilible  for 
them  to  do  fo.  The  1110ft  ellential'  point  of  this  performance 
confifted  in  proportioning  fo  juttly  the  height  ot  the  tree  with 
the  length  of  the  ropes,  that  the  flyers  Ihould  reach  the  ground 
with  13  revolutions,  to  reptefent  by  fuch  number  their  century 
of  52  years,  compofed  in  the  manner  we  have  already  men¬ 
tioned.  This  Celebrated  diverfion  is  ftill  in  life  in  that  king¬ 
dom  ;  but  ro  particular  attention  is  paid  to  the  number  of  the 
revolutions  or  the  flyers ;  as  the  frame  is  commonly  fexagonal 
or  oftagonal,  and  the  flyers  6  or  8  in  number.  In  fome  places 
they  put  a  rail  round  the  frame,  to  prevent  accidents,  which 
were  frequent  after  the  conqueft ;  as  the  Indians  became  much 
given  to  drinking,  and  ufed  to  mount  the  tree  when  intoxicated 
with  wine  or  brandy,  and  were  unable  to  keep  their  ftation  oii 
fo  grs,at  a  height,  which  was  ufually  60  feet.”  See  plate  27. 
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FLYING,  the  progreflive  motion  of  a  bird,  or  other  winged 
animal,  in  the  air.  The  parts  of  birds  chiefly  concerned  in 
llying  are  the  wings  and  tail  :  by  the  firft,  the  bird  fuftains  and 
wafts himfelf  along  ;  and  by  the  fecond,  he  is  affifted  in  attend¬ 
ing  and  defcending,  to  keep  his  body  poifed  and  upright,  and  to 
obviate  the  vacillations  thereof.  It  is  by  the  largenefs  and 
ftrength  of  the  pedtoral  mufcles,  that  birds  are  fo  well  difpofed 
for  quick,  Urong,  and  continued  flying.  Thefe  mufcles,  which 
in  men  are  fcarce  a  70th  part  of"the  mufcles  of  the  body,  in 
birds  exceed  and  outweigh  all  the  other  mufcles  taken  toge¬ 
ther  ;  upon  which  Mr.  Willughby  makes  this  reflection,  that 
if  it  be  poffible  for  man  to  fly,  his  wings  mult  be  fo  contrived 
and  adapted,  that  he  may  make  ufe  of  his  legs,  and  not  his  arms, 
in  managing  them.  The  tail,  Meflrs.  Willughby,  Ray,  and 
many  others,  imagine  to  be  principally  employed  in  fleering  and 
turning  the  body  in  the  air,  as  a  rudder  :  but  Bgrelli  has  put  it 
beyond  all  doubt,  that  this  is  the  leaft  ufe  of  it,  which  is  chiefly 
to  aflift  the  bird  in  its  afcent  and  defcent  in  the  air,  and  to  ob¬ 
viate  the  vacillations  of  the  body  and  wings :  for,  as  to  turning 
to  this  or  that  fide,  it  is  performed  by  the  wings  and  inclination 
of  the  body,  and  but  very  little  by  the  help  of  the  tail.  The 
flying  of  a  bird,  in  effect,  is  quite  a  different  thing  from  the  row¬ 
ing  of  a  veflel.  Birds  do  not  vibrate  their  wings  towards  the 
tail,  as  oars  are  ftruck  towards  the  ftern,  but  waft  them  down¬ 
wards;  nor  does  the  tail  of  the  bird  cut  the  air  at  right  angles, 
as  the  rudder  does  the  water;  but  is  difpofed  horizontally,  and 
preferves  the  fame  fituation  what  way  foever  the  bird  turns. 
In  effect,  as  a  veflel  is  turned  about  on  its  centre  of  gravity  to 
the  right,  by  a  brifk  application  of  the  oars  to  the  left ;  fo  a  bird, 
in  beating  the  air  with  its  right  wing  alone  towards  the  tail, 
will  turn  its  fore-part  to  the  left.  Thus  pigeons,  changing 
their  courfe  to  the  left,  would  labour  with  their  right  wing, 
keeping  the  other  alrnoft  at  reft.^  Birds  with  long  necks  alter 
their  courfe  by  the  inclinations  of  the  head  and  neck;  which 
altering  the  courfe  of  gravity,  the  bird  will  proceed  in  a  new  di¬ 
rection. 

The  manner  of  flying  is  thus  :  The  bird  firff  bends  his  legs, 
and  fprings  with  a  violent  leap  from  the  ground  ;  then  opens 
and  expands  the  joints  of  his  wings,  fo  as  to  make  a  right  line 
perpendicular  to  the  tides  of  his  body:  thus  the  wings,  with 
all  the  feathers  therein,  conftitute  one  continued  lamina.  Being 
now  raifed  a  little  above  the  horizon,  and  vibrating  the  wings 
with  great  force  and  velocity  perpendicularly  againff  the  fubject 
air,  that  fluid  refiffs  thofe  fucceflions,  both  from  its  natural  in- 
ailivity  and  elafficity,  by  means  of  which  the  whole  body  of 
the  bird  is  elevated.  The  refiftance  the  air  makes  to  the 
withdrawing  of  the  wings,  and  confequently  the  progrefs  of  the 
bird,  will  be  fo  much  the  greater,  as  the  waft  or  Itroke  of  the 
fan  of  the  wing  is  longer :  but  as  the  force  of  the  wing  is  con¬ 
tinually  diminifhed  by  this  refiftance,  when  the  two  forces  con¬ 
tinue  to  he  in  equilibria ,  the  bird  will  remain  fufpcnded  iu  the 
fame  place  ;  for  the  bird  only  afcends  fo  long  as  the  arch  of  air 
the  wing  defcribes  makes  a  refiftance  equal  to  the  excefs  of  the 
foecific  gravity  of  the  bird  above  the  air.  If  the  air,  therefore, 
be  fo  rare  as  to  give  way  with  the  fame  velocity  as  it  is  ftruck 
withal,  there  will  be  no  refiftance,  and  confequently  the  bird 
can  never  mount.  Birds  never  fly  upwards  in  a  perpendicular 
line,  but  always  in  a  parabola.  In  a  direct  afcent,  the  natural 
and  artificial  tendency  would  oppofe  and  deftroy  each  other,  fo 
that  the  progrefs  would  be  very  flow.  In  a  direct  defcent 
they  would  aid  one  another,  fo  that  the  fall  would  be  too  pre¬ 
cipitate. 

Ari'tficialY that  kind  of  flight  above  the  earth  which 
has  been  attempted  by  men,  with  the  afliftance  of  machines. 
The  art  of  flying  has  been  attempted  by  feveral  perfons  in  all 
ages.  The  Leucadians,  out  of  fuperftition,  are  reported  to 
have  had  a  cuftom  of  precipitating  a  man  from  a  high  cliff  in- 

Vo  L.  III. 


to  the  fca,  firft  fixing  feathers,  varioufly  expanded,  round  hit 
body,  in  order  to  break  the  fall.  Friar  Bacon,  who  lived  near 
500  years  ago,  not  only  affirms  the  art  of  flying  poffible,  but 
allures'  us,  that  he  himfelf  knew  how  to  make  an  engine  wherein 
a  man  fitting  might  be  able  to  convey  himfelf  through  the  air 
like  a  bird ;  and  further  adds,  that  there  was  then  one  who  had 
tried  it  with  fuccefs.  The  fecret  confifted  in  a  couple  of  thin 
hollow  copper-globes,  exhautled  of  air  ;  which,  being  muc  h 
lighter  than  air,  would  fuftain  a  chair  whereon  a  perfon  might, 
fit.  Fa.  Franeifco  Lano,  in  his  Prodrome,  proposes  the  fame 
thing,  as  his  own  thought.  He  computes,  that  a  round  veflel 
of  plate-glafs,  14  feet  in  diameter,  weighing  three  ounces  the 
fquare  foot,  will  only  weigh  1848  ounces;  whereas  a  quantity 
of  air  of  the  fame  bulk  will  weigh  2155!  ounces  ;  fo  that  the 
globe  will  not  only  be  fultaine^  in  the  air,  but  will  carry  with 
it  a  weight  of  3  73t  ounces;  and  by  increafing  the  bulk  of 
the  globe,  without  increafing  t  he  thicknefs  of  the  metal,  he  adds, 
a  veflel  might  be  made  to  carry  a  much  greater  weight.  But 
the  fallary  is  obvious  :  a  globe  of  the  dimenfions  he  defcribes. 
Dr.  Hook  (hows,  would  not  fuftain  the  preffure  of  the  air,  but 
be  crufned  inwards.  Befides,  in  whatever  ratio  the  bulk  of  the 
globe  were  increafed,  in  the  fame  muft  the  thicknefs  of  the  me¬ 
tal,  and  confequently  the  weight,  be  increafed  :  fo  that  there 
would  be  no  advantage  in  fuch  an  augmentation.  See  Aerosta¬ 
tion’.  The  fame  author  defcribes  an  engine  for  flying,  in¬ 
vented  by  the  Sieur  Befnier,  a  fmith  of  Sable,  in  the  county  of 
Main.  Jrule  Pbdofoph .  Col'eFt.  N 0  1.  The  philofophcrs  of 
king  Charles  the  fecond’s  reign  were  mightily  bufied  about  this 
art.  T  he  famous  biffiop  Wilkins  was  fo  confident  of  fuccefs  in 
it,  that  he  fays,  he  docs  not  queftion  but  in  future  ages  it  will 
be  as  ufual  to  hear  a  man  call  for  his  wings,  when  he  is  going  a 
journey,  as  it  is  now  to  call  for  his  boots. 

Flying -Bridge.  Seo  Bridge. 

Flying  Fife,  a  name  given  by  the  Engliffi  writers  to  feve- 
ral  fpecies  of  hffi,  which,  by  means  of  their  long  fins,  have  a 
method  of  keeping  themfelves  out  of  water  a  confiderable  time. 
See  Exocoetus. 

Fl y  1  n g~ Pinion,  is  part  of  a  clock,  having  a  fly  or  fan 
whereby  to  gather  air,  and  fo  bridle  the  rapidity  of  the  clock's 
motion,  when  the  weight  defeends  in  the  ftriking  part. 

IO,  or  Foe;  an  idol  of  the  Chinefe.  He  was  originally 
worfliipped  in  the  Indies,  and  tranfported  from  thence  to  Chi¬ 
na,  together  with  the  fables  with  which  the  Indian  books  were 
filled.  He  is  laid  to  have  performed  wonderful  things,  which 
the  Chinefe  have  deferibed  in  feveral  volumes,  and  represented 
by  cuts. 

Fo -Kim.  See  Fokien. 

FOAL,  or  Colt  and  Filly  3  the  young  of  the  horfe  kind. 
The  word  colt,  among  dealers,  is  underflood  of  the  male,  as  f.ily 
is  of  the  female.  See  Horse. 

FOCUS,  in  geometry  and  conic  fection?,  is  applied  to  certain 
points  in  the  parabola,  eflipfis,  and  hyperbola,  where  the  jays 
reflected  from  all  parts  of  thefe  curves  concur  and  meet.  See 
Conic  Sections. 

Focus,  in  optics,  a  point  in  which  any  number  of  rays,  af¬ 
ter  being  reflected  or  refracted,  meet. 

FODDER,  any  kind  of  meat  for  horfesor  other  cat  le.  In 
fome  places,  hay  and  ftraw,  mingled  together,  is  peculiarly  de¬ 
nominated  fodder. 

Fodder,  in  the  civil  law,  is  ufed  for  a  prerogative  that  the 
prince  has,  to  be  provided  with  corn  and  other  meat  for  his 
horfes  by  the  fubjects,  in  his  warlike  expeditions. 

Fodder,  in  mining,  a  meafnre  containing  22  hundred 
and  an  half  weight,  though  in  London  it  is  no  more  than  2  > 
hundred  weight. 

FCENUGREEK,  in  botany.  See  Trigonella. 

FCENLTS  nauticum.  Where  money  was  lent  to  a  mer- 
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chant,  to  be  employed  in  a  beneficial  trade,  with  condition  to  be 
repaid,  with  extraordinary  intereft,  in  cafe  fuch  voyage  was 
fafely  performed,  the  agreement  was  fometimes  called  feenus 
nauticiLm,  fometimes  ufura  marUhna.  But,  as  this  gave  an  open¬ 
ing  for  ufurious  and  gaming  contracts,  19  Geo.  II.  c.  37. 
enadts,  that  all  money  lent  on  bottomry,  or  at  rcfpo?identia,  on 
veffels  bound  to  or  from  the  Eaft  Indies,  fha.ll  be  exprefsly  lent 
only  upon  the  fhip  or  merchandife  :  the  lender  to  have  the  be¬ 
nefit  of  falvage,  See.  Blackji.  Com.  II.  459*  Mol.  do  fur.  Mar. 
36j. 

FCESIU5  (Anu'iius),  a  very  learned  and  celebrated  phyfi- 
cian  of  the  faculty  of  Paris,  born  at  Mentz  in  1528.  He 
tranllated  into  Latin  the  whole  works  of  Hippocrates,  judi- 
cioufly  ccrrefiing  the  Greek  text  as  he  went  along;  and  com- 
pofed  a  kind  of  dictionary  from’ him,  intitled  Oeconomia  Hippo- 
cratis.  He  tranflated,  befide,  the  Commentaries  of  Galen  upon 
the  lecond  book  of  Hippocrates;  and  was  the  author  of  fome 
other  works.  After  practifing  phyfic  a  long  time  with  great 
fuccefs  and  reputation,  at  Lorrain  and  other  places,  he  died  in 
the  year  1396. 

FCETOIt,  in  medicine,  (linking  or  fetid  effluvia  arifing 
from  the  body  or  any  difeafed  part. 

FCETUS,  the  young  of  all  viviparous  animals  whilft  in  the 
womb,  and  of  oviparous  animals  before  being  hatched  :  the 
name  is  transferred  by  botanills  to  the  embryos  of  vegetables. 
Strictly,  the  name  is  applied  to  the  young  after  it  is  perfectly 
formed ;  till  which  time  it  is  more  properly  called  Embryo.  See 
Midwifery.  In  the  human  fetus  there  exit!  feveral  peculiari¬ 
ties  not  to  be  found  in  the  adult :  1.  The  arteries  of  the  navel- 

firing,  which  are  continuations  of  the  hypograftics,  are  after 
the  birth  fhrivellcd  up,  and  form  the  lower  umbilical  ligament. 
3.  The  veins  of  the  navel-firing  are  formed  by  the  union  of  all 
the  venous  branches  in  the  placenta,  and,  palling  into  the  abdo¬ 
men,  become  the  falciform  ligament  of  the  liver.  3.  The  lungs, 
before  being  inflated  with  air,  are  compact  and  heavy;  but  after 
one  infpiration  they  become  light,  and  as  it  were  fpongy  :  and 
it  may  be  noted  here,  that  the  notion  of  the  lungs  finking  in 
water  before  the  child  breathes,  and  of  their  fwimming  after  the 
reception  of  air,  are  no  certain  proofs  that  the  child  had  or  had 
not  breathed,  much  lefs  that  it  was  murdered  :  for  the  uninflated 
lungs  become  fpecifically  lighter  than  water,  as  foon  as  any  de¬ 
gree  of  putrefaCtion  takes  place  in  them ;  and  this  foon  hap¬ 
pens  after  the  death  of  the  child  :  befides,  where  the  utmoft 
care  has  been  taken  to  preferve  the  child,  it  has  breathed  once 
or  twice,  and  then  died.  6.  The  thymus  gland  is  very  large  in 
the  fetus,  but  dwindles  away  in  proportion  as  years  advance. 
7.  The  foramen  ovale  in  the  heart  of  a  fetus  is  generally 
clofed  in  an  adult. 

FOG,  or  Mist,  a  meteor,  conlifting  of  grofs  vapours,  float¬ 
ing  near  the  furface  of  the  earth.  Mifts,  according  to  lord  Ba¬ 
con,  are  imperfect  condenfations  of  the  air,  conlifting  of  a  large 
proportion  of  the  air,  and  a  fmall  one  of  the  aqueous  vapour  : 
and  thefe  happen  in  the  winter,  about  the  change  of  the  weather 
from  frolt  to  thaw,  or  from  thaw  to  frolt ;  but  in  the  fummer, 
and  in  the  fpring,  from  the  expanlion  of  the  dew.  If  the  va¬ 
pours,  which  are  railed  plentifully  from  the  earth  and  waters, 
either  by  the  folar  or  fubterraneous  heat,  do  at  their  firft  en¬ 
trance  into  the  atmofphere  meet  with  cold  enough  to  condenfe 
them  to  a  conliderable  degree,  their  fpecific  gravity  is  by  that 
means  increafed,  and  fo  they  will  be  Hopped  from  afeending; 
and  either  return  back  in  form  of  dew  or  of  drizzling  rain,  or 
remain  fufpended  fome  time  in  the  form  of  a  fog.  Vapours 
may  be  feen  on  the  high  grounds  as  well  as  the  low,  but  more 
efpecially  about  marftiy  places.  They  are  eafily  diflipated  by 
the  wind,  as  alfo  by  the  heat  of  the  fun.  They  continue  longeft 
in- the  loweft  grounds,  becaufe  thofe  places  contain  moll  moif- 
ture,  and  are  leaft  exoofed  to  the  action  of  the  wind.  Hence 


we  may  eafily  conceive,  that  fogs  are  only  low  clouds,  or  clouds 
in  the  loweft  region  of  the  air ;  as  clouds  are  no  other  than 
fogs  raifed  on  high.  See  Cloud.  When  fogs  ftink,  then  the 
vapours  are  mixed  with  fulphureous  and  offenlive  exhalations. 
Objects  viewed  through  fogs  appear  larger  and  more  remote 
than  through  the  common  air.  Mr.  Boyle  obferves  that,  upon 
the  coall  of  Coromandel,  and  mod  maritime  parts  of  the  Eaft 
Indies^  there  are,  notwithftanding  the  heat  of  the  climate,  an¬ 
nual  fogs,  fo  thick,  as  to  occafion  people  of  other  nations  who 
refide  there,  and  even  the  more  tender  fort  of  the  natives,  to 
keep  their  houfes  clofe  Ihut  up.  Fogs  are  commonly  pretty 
ftrongly  electrified,  as  appears  from  Mr.  Cavallo’s  experiments 
upon  them. 

FOGAGE,  in  the  foreft-law,  is  rank  grafs  not  eaten  up  in 
fummer. 

FOGLIETA  (Oberto  or  Hubert),  a  Genoefe  prieft,  and 
one  of  the  molt  learned  writers  of  the  16th  century.  He  had 
a  fhare  in  the  difturbances  that  were  raifed  at  Genoa,  for  which 
he  was  baniflied ;  and  died  at  Rome  in  1581,  aged  63.  He 
wrote  a  hiftory  of  Genoa  in  Italian,  which  is  highly  efteemed 
and  many  works  in  Latint. 

FOGO,  or  Fuego.  See  Fuego. 

FOHI.  See  the  article  Fe. 

FOIBLE,  a  French  term,  frequently  ufed  alfo  in  our  lan¬ 
guage.  It  literally  fignifies  weak  ;  and  in  that  fenfe  is  applied 
to  the  body  of  an  animal  and  the  parts  thereof,  as  foible  reins, 
foible  fight,  &c.  being  derived  from  the  Italian  fievole,  of  the 
~La\.mfu'bilis,  to  be  “lamented,  pitied.”  But  it  is  chiefly  ufed 
with  us  lubftantively,  to  denote  a  defedt  or  flaw  in  the  moral  cha¬ 
racter.  Thus  we  fay.  Every  perfon  has  his  foible ;  and  the 
great  fecret  ccnfifts  in  hiding  it  artfully  :  Princes  are  gained  by 
flattery,  that  is  their  foible  :  The  foible  of  young  people  is 
pleafure  ;  the  foible  of  old  men  is  avarice ;  the  foible  of  the 
great  and  learned  is  vanity;  the  foible  of  women  and  girls,  co¬ 
quetry,  or  an  affeCtation  of  having  gallants  :  You  Ihould  know 
the  forte  and  the  foible  of  a  man  before  you  employ  him  :  We 
Ihould  not  let  people  perceive  that  we  know  their  foible  ;  &c. 

FOIL,  in  fencing,  denotes  a  blunt  fword,  or  one  that  has  a 
button  at  the  end  covered  with  leather,  ufed  in  learning  the 
art  of  fencing. 

Foil,  among  glafs  grinders,  a  thin  fheet  of  tin,  which, 
with  quickfilver,  is  laid  on  the  back  of  a  looking-glafs,  to  make 
it  refleCt.  See  Foliating. 

Foil,  among  jewellers,  a  thin  leaf  of  metal  placed  under, 
a  precious  ftone,  in  order  to  make  it  look  tranfparent,  and  give 
it  an  agreeable  variety  of  colour,  either  deep  or  pale  :  thus,  if 
you  want  a  ftone  to  be  of  a  pale  colour,  put  a  foil  of  that  colour 
under  it ;  or  if  you  v/ould  have  it  deep,  lay  a  dark  one  under  it, 
Thefe  foils  are  made  either  of  copper,  gold,  or  gold  and  filver  to¬ 
gether.  The  copper  foils  are  commonly  known  by  the  name  of 
Nuremberg  or  German  foils ;  and  are  prepared  as  follows  :  Pro¬ 
cure  the  thinneft  copper-plates  you  can  get  :  beat  thefe  plates 
gently  upon  a  well-polilhed  anvil,  with  a  polifhed  hammer,  as 
thin  as  poffible ;  and  placing  them  between  two  iron-plates  as 
thin  as  writing-paper,  heat  them  in  the  fire  ;  then  boil  the  foil 
in  a  pipkin,  with  equal  quantities  of  tartar  and  fait,  conftantly 
ftirring  them  till  by  boiling  they  become  white;  after  which, 
taking  them  out  and  drying  them,  give  them  another  hammer¬ 
ing,  till  they  are  made  fit  for  your  purpofe  :  however,  care 
muft  be  taken  not  to  give  the  foils  too  much  heat,  for  fear  of 
melting  ;  nor  muft  they  be  too  long  boiled,  for  fear  of  attraCl- 
ing  too  much  fait.  The  manner  of  polilhing  thefe  foils  is  aS 
follows  :  Take  a  plate  of  the  beft  copper,  one  foot  long  and 
about  five  or  fix  inches  wide,  polifhed  to  the  greateft  perfec¬ 
tion  ;  bend  this  to  a  long  convex,  fallen  it  upon  a  half  roll,  and 
fix  it  to  a  bench  or  table  ;  then  take  fome  chalk,  walked  as  clean 
as  poffible,  and  ftrained  through  a  fine  linen  cloth,  till  it  be  as  fine 
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as  you  can  make  it  3  and  having  laid  iome  of  it  on  the  roll, 
and  wetted  the  copper  all  over,  lay  your  foils  on  it,  and  with  a 
polifhing  ftone  and  the  chalk  polith  your  foils  till  they  are  as 
bright  as  a  looking-glafs  3  after  which  they  mull  be  dried,  and 
laid  up  fecure  from  duft. 

FOKIEN,  a  province  of  China  in  Alia,  commodioufly 
fituated  for  navigation  and  commerce,  part  of  it  bordering  on 
the  lea,  in  which  they  catch  large  quantities  of  filh,  which 
they  fend  falted  to  other  parts  of  the  empire.  Its  Ihores  are 
very  uneven,  by  reafon  of  the  number  and  variety  of  its  bays  5 
and  there  are  many  forts  built  thereon  to  guard  the  coaft.  The 
air  is  hot,  but  pure  and  wholefome.  The  mountains  are  almoft 
every  where  difpofed  into  a  kind  of  amphitheatres,  by  the  la¬ 
bour  of  the  inhabitants,  with  terraces  placed  one  above  another. 
The  fields  are  watered  with  rivers  and  l'prings,  which  illue  out 
of  the  mountains,  and  which  the  hulbandmen  conduct  in  fuch  a 
manner  as  to  overflow  the  fields  of  rice  when  they  pleafe,  be- 
caufe  it  thrives  belt  in  watery  ground.  They  make  ufe  of  pipes 
of  bamboe  for  this  purpofe.  They  have  all  commodities  in 
common  with  the  reft  of  China  ;  but  more  particularly  rnufk, 
precious  ftones,  quickfilver,  filk,  hempen  cloth,  callico,  iron, 
and  all  forts  ofutenfils  wrought  to  the  greateft  perfection.  From 
other  countries  they  have  cloves,  cinnamon,  pepper,  iandal- 
wood,  amber,  coral,  and  many  other  things.  The  capital  city 
is  Foutcheou  Fou  ;  or,  as  others  would  have  it  written,  Fuche- 
rofu.  But  as  for  Fokien,  which  moll  geographers  make  the  ca¬ 
pital,  Grofier  informs  us  there  is  no  fuch  place. 

FOLARD  (Charles),  an  eminent  Frenchman,  famous  for 
his  Ikill  and  knowledge  in  the  military  art,  was  born  at  Avig¬ 
non  in  1669,  of  a  noble  family,  but  not  a  rich  one.  He  difco- 
vered  an  early  turn  for  the  fciences,  and  a  ftrong  patfion  for 
arms  ;  which  laft  was  fo  inflamed  by  reading  Cselar’s  Com¬ 
mentaries,  that  he  enlifted  at  16  years  of  age.  His  father  got 
him  off,  arid  lhut  him  in  a  monallery  5  but  he  made  his  efcape 
in  about  two  years  after,  and  entered  himfelf  a  fecond  time,  in 
quality  of  cadet.  His  inclination  for  military  affairs,  and  the 
great  pains  he  took  to  accomplilh  himfelf  in  that  way,  recom¬ 
mending  him  to  notice,  he  was  admitted  into  the  friendfhip  of 
the  firft-rate  officers,  and  diftinguifhed  himfelf  greatly  on  many 
occafions.  In  1718  he  followed  Charles  XII.  in  his  expedition 
to  Norway,  and  ferved  under  him  at  the  fiege  of  Fredericldhall, 
where  that  prince  was  killed.  He  made  his  laft  campaign  in 
1719  in  France,  under  the  duke  of  Berwick,  in  quality  of  co¬ 
lonel.  From  that  time  he  applied  himfelf  intenfely  to  the  ftu- 
dy  of  the  military  art  as  far  as  it  could  be  ltudied  at  home  5  and 
built  his  theories  upon  the  foundation  of  his  experience.  He 
contracted  an  intimacy  with  count  Saxe,  who,  as  he  then  de¬ 
clared,  would  one  day  prove  a  very  great  general.  Fie  was 
chofen  a  fellow  of  the  Royal  Society  at  London  in  17495  and 
in  1751  made  a  journey  to  Avignon,  where  he  died  in  1752, 
aged  83  years.  He  was  the  author  of  feveral  works,  the  prin¬ 
cipal  of  which  are,  i.  Commentaries  upon  Polybius,  in  fix  vo¬ 
lumes,  qto.  2.  A  Book  of  new  Difcoveries  in  War.  3.  A 
Treatife  concerning  the  Defence  of  Places,  See.  in  French. 
Thofe  who  would  know  more  of  this  eminent  foldier  may  con- 
fult  a  French  work,  infilled,  Mmoires  pour  fervir  a  TH'Jtoire 
Je  M.  le  Chevalier  de  Fvlard.  Ratijbone,  1 7  53,  nmo. 

FOLC-lands,  (Sax.)  copy- hold  lands  fo  called  in  the  time 
.of  the  Saxons,  as  charter-lands  were  called  loc-lands,  Kitch. 

1 74.  Falkland  was  terra  vulgi  or  popu/aris  5  the  land  of  the 
vulgar  people,  who  had  no  certain  eftate  therein,  but  held  the 
fame,  under  the  rents  and  fervices  accuftomed  or  agreed,  at  the 
will  only  of  their  lord  the  thane;  and  it  was  therefore  not  put  in 
writing,  but  accounted  p radium  ruJUcum  ei  ignobile.  Spelm. 
of  Feuds,  c.  <J. 

FOLCMOTE,  or  Folkmote,  (Sax.  Folcgemot,  i.  e.  con- 
•uentus.  populij,  is  compounded  of  folk,  populus,  and  mote,  or 


g ancle,  con-venire  5  and  Signified  originally,  as  Somner  ii^his 
Saxon  Dictionary  informs  us,  a  general  aiiembly  of  the  people, 
to  confider  ot  and  order  matters  of  the  commonwealth.  And 
Sir  Henry  Spelman  fays,  the1  folcmote  was  a  fort  of  annual  par¬ 
liament,  or  convention  ot  the  bifhops,  thanes,  aldermen,  and 
freemen,  upon  every  May-day  yearly  ;  where  the  laymen  were 
iwom  to  defend  one  another  and  the  king,  and  to  preferv-e  the 
laws  of  the  kingdom  5  and  then  confulted  of  the  common 
tafety.  But  Dr.  Brady  infers  from  the  laws  of  the  Saxon  kings 
of  England,  that  it  was  an  inferior  court,  held  before  the  kind’s 
leave  oi  Reward,  every  month,  to  do  folk  right,  or  compofe 
imaller  differences,  from  whence  there  lay  appeal  to  thefuperior 
courts  ;  Glojj.  p.  48.  Squire  feems  to  think  the  folcmote  not 
diitinet  mom  th efbiremotfa  or  common  general  meeting  of  the 
county.  See  his  Angl,  Sax.  Gov.  155.  11. 

Manwood  mentions  folcmote  as  a  court  holden  in  London, 
wherein  all  the  folk  and  people  of  the  city  did  complain  of  the 
mayor  and  aldermen,  for  mifgovernment  within  the  faid  city  3 
and  this  wi?rd  is  ftill  in  ufe  among  the  Londoners,  and  denotes 
celebrem  cx  tota  civitate  convcntum.  S tow's  Survey.  Accord¬ 
ing  to  Kennet,  the  folcmote  was  a  common-council  of  all  the 
inhabitants  of  a  city,  town,  or  borough,  convened  often,  by 
lound  of  bell,  to  the  Mote-Hall,  or  Houfe  5  or,  it  was  applied  to 
a  larger  congrefs  of  all  the  freemen  within  a  county,  called  the 
Ihh c-mote,  where  formerly  all  knights  and  military  tenants  did 
fealty  to  the  king,  and  elefted  the  annual  fheriff  on  the  ift  of 
October;  till  this  popular  eledtion,  to  avoid  tumults  and  riots, 
devolved  to  the  king’s  nomination,  anno  13 15,  3  Edw.  1.  After 
wnicn,  the  city  folcmote  was  fwallowed  up  in  a  l'eledt  committee 
or  common-council,  and  the  county  folcmote  in  the  ffieritfs 
tourn  and  aflifes.  The  word  folkmote  was  alfo  ufed  for  any 
land  of  popular  or  public  meeting  5  as  of  all  the  tenants  at  the 
court-leet,  or  court-baron,  in  which  fignification  it  was  of  a  lefs 
extent.  Parocb.  Antlq.  120. 

.  FOLENGIO  (Theophilus),  of  Mantua,  known  alfo  by  the 
title  oi  Merlin  Coccaye,  an  Italian  poet,  remarkable  for  giving 
to  a  poem  a  name,  which  has  been  adopted  ever  finee  for  all  tri¬ 
fling  performances  of  the  fame  fpecies,  confiding  of  buffoonery, 
puns,  anagrams,  wit  without  wifdom,  and  humour  without 
good  lenfe.  His  poem  was  called  The  Macaroni ,  from  an  Ita¬ 
lian  cake  of  the  fame  name,  which  is  fweet  to  the  tafte,  but  has 
not  the  leaft  alimentary  virtue,  on  the  contrary  palls  the  aope- 
Jte  and  cloys  the  ftomach.  Thefe  idle  poems,  however,  became 
the  reigning  tafte  in  Italy  and  in  France.  They  gave  birth  to 
macaroni  academies  5  and,  reaching  England,  to  macaroni  clubs; 
till,  in  the  end,  every  thing  infipid,  contemptible,  and  ridicu¬ 
lous,  in  the  char  after,  drefs,  or  behaviour,  of  both  men  and  wo¬ 
men,^  was  lummed  up  in  the  defpicable  appellation  of  a  ma¬ 
caroni.  Folengio  died  in  1544. 

FOLIA,  among  botanifts,  particularly  fignify  the  leaves  of 
plants  5  thofe  of  flowers  being  exprefled  by  the  word  petals. 
See  Leaf.  r 

I'OLIAGE,  a  duller  or  afiemblage  offlowers,  leaves,  branches, 
&c.  The  term  is  particularly  ufed  for  the  reprefentations  of 
fuch  flowers,  leaves,  branches,  rinds,  See.  whether  natural  or 
artificial,  as  are  ufed  for  enrichments  on  capitals,  friezes,  pedi¬ 
ments,  &  c. 

FOLIATING  of  Looking-glasses,  the  fpreading  the 
plates  over,  after  they  are  poliftied,  with  quickfilver,  See.  in 
order  to  refleH  objects.  It  is  performed  thus :  A  thin  blot¬ 
ting  paper  is  fpread  on  the  table,  and  fprinkled  withffine  chalk  ; 
and  then  a  fine  lamina  or  leaf  of  tin,  called  foil,  is  laid  over  the 
paper  5  upon  this  is  poured  mercury,  which  is  to  be  clfilributed 
equally  over  the  leaf  with  a  hare’s-foot  or  cotton  :  over  this  is 
laid  a  clean  paper,  and  over  that  theglafs-plate,  which  is  prelfed 
down  with  the  right-hand,  and  the  paper  drawn  gently  out 
with  the  left :  this  being  done,  the  plate  is  covered  with  a 
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thicfter  paper,  and  loaded  with  a  greater  weight,  that  the  fu- 
perllnous  mercury  may  he  driven  out,  and  the  tin  adhere  more 
clofely  to  the  glafs.  When  it  is  dried,  the  weight  is  removed, 
and  the  looking-glafs  is  complete.  Some  add  an  ounce  of  mar- 
cafite,  melted  by  the  fire  ;  and,  left  the  mercury  fhould  evapo¬ 
rate,  they  pour  it  into  cold  water  ;  and,  when  cooled,  fqueeze 
it  through  a  cloth,  or  through  leather.  Some  add  a  quarter  of 
an  ounce  of  tin  and  lead  to  the  marcafite,  that  the  glafs  may 
dry  the  fooner. 

Foliating  of  Globe  Looking  Glnffes,  is  done  as  follows  : 
Take  five  ounces  of  quickfilver  and  one  ounce  of  bifmuth  ;  of 
lead  and  tin,  half  an  ounce  each  :  firft  get  the  lead  and  tin  into 
fufion,  then  put  in  the  bifmuth  and  when  you  perceive  that  in 
fufion  too,  let  it  ftand  till  it  is  almoft  cold,  and  pour  the  quick¬ 
filver  into  it :  after  this,  take  the  glafs  globe,  which  muft  be  very 
dean,  and  the  infide  free  from  duft  :  make  a  paper-funnel, 
which  put  into  the  hole  of  the  globe,  as  near  the  glafs  as  you 
can,  fo  that  the  amalgam,  when  you  pour  it  in,  may  not 
fplafti,  and  caufe  the  glafs  to  be  full  of  fpots  ;  pour  itkin  gently, 
and  move  it  about,  fo  that  the  amalgam  may  touch  every 
part.  If  you  find  the  amalgam  begin  to  be  curdly  and  fixed, 
then  hold  it  over  a  gentle  fire,  and  it  will  eafily  flow  again  ;  and 
if  you  find  the  amalgam  too  thin,  add  a  little  more  lead,  tin, 
and  bifmuth  to  it.  The  finer  and  clearer  your  globe  is,  the 
better  will  the  looking-glafs  be.  Dr.  Shaw  obferves,  that  this 
operation  has  confiderable  advantages,  as  being  performable  in 
the  cold  ;  and  not  attended  with  the  danger  of  poifonous  fumes  : 
befides,  how  far  it  is  applicable  to  the  more  commodious  foliat¬ 
ing  of  the  common  looking- glafles,  and  other  fpeculums,  he 
thinks,  may  deferve  to  be  well  confic'ered. 

FOLIO,  in  merchants’  books,  denotes  a  page,  or  rather  both 
the  right  and  left-hand  pages,  thefe  being  expreffed  by  the 
fame  figure,  and  correlponding  to  each  other.  See  BOOK¬ 
KEEPING. 

Folio,  among  printers  and  bookfellers,  the  largeft  form  of 
books,  when  each  fheet  is  fo  printed  that  it  muft  be  folded  up 
in  two  leaves  only. 

FOLIS.  See  Follis. 

FOLIUM,  or  Leaf,  in  botany.  See  Leaf. 

FOLKES  (Martin),  an  Englifh  antiquary,  mathematician, 
and  philofopher,  was  born  at  Weftminfler  about  1690  ;  and 
•was  greatly  diftingui filed  as  a  member  of  the  Royal  Society  in 
Xondon,  and  of  the  Academy  of  Sciences  at  Paris.  He  was 
admitted  into  the  former  at  24  years  of  age;  made  one  of  their 
council  two  years  after  ;  named  by  Sir  Ifaac  Newton  himfelf  as 
vice-prefident ;  and,  after  Sir  Hans  Sloane,  became  prefident. 
There  are  numerous  Memoirs  of  his  in  the  Philofophical  Tranf- 
aftions.  Coins,  ancient  and  modern,  were  a  great  objeft  with 
him  ;  and  his  laft  production  was  a  book  upon  the  Englifh  Sil¬ 
ver  Coin,  from  the  Conqueft  to  his  own  times.  He  died  at 
London  in  1754.  Dr.  Birch  had  drawn  up  materials  for  a  life 
of  Mr.  Folkes,  which  are  preferved  at  large  in  the  Anecdotes  of 
Bowyer,  p.  562  et  fcq. 

FOLKESTONE,  a  town  of  Kent,  with  a  market  on  Thurf- 
day.  It  was  once  a  flouriftiing  town,  of  large  extent,  containing 
five  parifti  churches,  which  are  now  reduced  to  one  fmall 
church,  and  three  meeting-houfes.  It  is  a  member  of  the  port 
of  Dover,  and  governed  by  a  mayor  and  12  jurats.  The  in¬ 
habitants  are  chiefly  employed  in  fifhing.  It  is  feated  on  the 
Englifti  Channel,  eight  miles  S.  W.  of  Dover,  and  72  E.  by 
S.  of  London.  E.  Ion.  1.14.  N.  lat.  51.5. 

FOLKLAND,  and  FolkmoTe.  See  Folc-lands. 

FOLLICULUS,  from  follis,  “  a  bag,”  a  fpecies  of  feed- 
veffel  firft  mentioned  by  Linnaeus  in  his  Dclincatio  flantce,  ge¬ 
nerally  confifting  of  one  valve,  which  opens  from  bottom  to  top 
on  one  fide,  and  has  no  future  for  fattening  or  attaching  the 
.feeds  yfithin  it. 
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FOLLICUUI  are  likewlfe  defined  by  the  fame  author  to  be 
fmall  glandular  veffels  diftended  with  air,  which  appear  on  the 
furface  in  fome  plants  ;  as  at  the  root  of  water-milfoil,  and  on 
the  leaves  of  aldrovanda.  In  the  former,  the  veffels  in  queftion 
are  roundith,  and  furniffied  with  an  appearance  like  two  horns  j 
in  the  latter,  pot-fhaped  and  femicircular. 

FOLLIS,  or  Folis,  anciently  fignified  a  little  bag  or  purle ; 
whence  it  came  to  be  ufed  for  a  fum  of  money,  and  very  different 
fums  were  called  by  that  name  :  thus  the  fcholiaft  on  the  Ba- 
filics  mentions  a  follis  of  copper  which  was  worth  but  the 
24th  part  of  the  miliarenfis  ;  the  gloffae  nomicre,  quoted  by 
Gronovius  and  others,  one  of  12^  miliarenfes,  and  another  of 
250  denarii,  which  was  the  ancient  feftertium  ;  and  three  dif¬ 
ferent  fums  of  eight,  four,  and  two  pounds  of  gold,  were  each 
called  follis.  According  to  the  account  of  the.  fcholiaft,  the 
ounce  of  filver,  which  contained  ^  miliarenfes  of  60  in  the 
pound,  was  worth  120  folles  of  copper.  The  gloffographer, 
deferibing  a  follis  of  2  jo  denarii,  lays  it  was  equal  to  31.2 
pounds  6  ounces  of  copper ;  and  as  the  denarius  of  that  age 
was  the  8th  part  of  an  ounce,  an  ounce  of  filver  muft  have 
been  worth  120  ounces  of  copper;  and  therefore  the  fcholiaft’s 
follis  was  an  ounce  of  copper,  and  equal  to  the  gloffographer’s 
nummus.  But  as  Conftantine’s  copper  money  weighed  a  quar¬ 
ter  of  a  Roman  ounce,  the  fcholiaft’s  follis  and  the  gloflogra- 
pher’s  nummus  contained  four  of  them,  as  the  ancient  num¬ 
mus  contained  four  affes. 

FOLLY,  according  to  Mr.  Locke,  confifts  in  the  drawing  of 
falfe  conclufions  from  juft  principles  ;  by  which  it  is  diltin- 
guiftied  from  madnefs,  which  draws  juft  conclufions  from  falfe 
principles.  But  this  feems  too  confined  a  definition  ;  fully,  in 
its  moft  general  acceptation,  denoting  a  weaknefs  of  intelleft: 
or  apprebenfion,  or  1'ome  partial  ablurdity  in  our  fentiments 
or  conduft. 

FOMAHANT,  in  aftronomy,  a  ftar  of  the  firft  magnitude 
in  the  conftellation  Asuahius. 

FOMENTATION,  in  medicine,  is  a  fluid  externally  ap¬ 
plied,  ufually  as  warm  as  the  patient  can  conveniently  bear  it, 
and  in  the  following  manner.  Two  flannel  cloths  are  dipped 
into  the  heated  liquor,  one  of  which  is  wrung  as  dry  as  the  ne- 
ceffary  l’peed  will  admit,  then  immediately  applied  to  the  part 
aftefted  ;  it  lies  on  until  the  heat  begins  to  go  off,  and  the  other 
is  in  readinefs  to  apply  at  the  inftant  in  which  the  firft  is  re¬ 
moved  :  thus  thefe  flannels  are  alternately  applied,  fo  as  to 
keep  the  aftefted  part  conftantly  fupplied  with  them  warm. 
This  is  continued  1  j  or  20  minutes,  and  repeated  two  or  three 
times  a-day.  Every  intention  of  relaxing  and  foothing  by  fo¬ 
mentations  may  be  anfwered  as  well  by  warm  water  alone  as 
when  the  whole  tribe  of  emollients  are  boiled  in  it ;  but  when 
difeutients  or  antifeptics  are  required,  fuch  ingredients  muft  be 
called  in  as  are  adapted  to  that  end.  Of  thefe  there  are  various 
kinds  mentioned  in  the  Pharmacopoeia  Chirurgica.  The  de¬ 
gree  of  heat  thould  never  exceed  that  of  producing  a  pleating 
fenfation ;  great  heat  produces  e (lefts  very  oppofite  to  that 
intended  by  the  ufe  of  a  fomentation. 

FONG-yang,  a  city  of  China,  in  the  province  of  Kiang- 
Nan.  It  is  fituated  on  a  mountain,  which  hangs  over  the  yel¬ 
low  river,  and  inclofes  with  its  walls  feveral  fertile  little  hills. 
:Its  jurifdiftion  is  very  extenfive,  for  it  comprehends  18  cities  ; 
5  of  which  are  of  the  fecond,  and  13  of  the  third  clafs.  As  this 
was  the  birth-place  of  the  emperor  Hong-vou,  chief  of  the  pre¬ 
ceding  dynafty,  this  prince  formed  a  defign  of  rendering  it  a 
famous  and  magnificent  city,  in  order  to  make  it  the  feat  of  the 
empire.  After  having  expelled  the  weftern  Tartars,  who  had 
taken  poffelfion  of  China,  he  transferred  his  court  hither,  and 
named  the  city  Fung-yang ;  that  is  to  lay,  “  The  place  of  the 
Eagle’s  Splendour.”  His  intention,  as  we  have  faid,  was  to 
beautify  and  enlarge  it ;  but  the  inequality  of  the  ground,  the 
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fcarclty  of  frefh  water,  and,  above  all,  the  vicinity  of  his  father's 
tomb,  made  him  change  his  defign.  By  the  unanimous  advice 
of  his  principal  officers,  this  prince  edablifhed  his  court  at  Nan¬ 
king,  a  more  beautiful  and  commodious  plate.  When  he  had 
formed  this  refolution,  a  flop  was  put  to  the  intended  works  : 
the  imperial  palace  which  was  to  have  been  inclofed  by  a  triple 
wall,  the  walls  of  the  citv  to  which  a  circumference  of  nine 
leagues  was  alTigned,  and  the  canals  that  were  begun,  all  were 
abandoned  ;  and  nothing  was  f.niflied  but  three  monuments, 
which  (till  remain.  The  extent  and  magnificence  of  thefe  fuffi- 
ciently  (how  what  the  beauty  of  this  city  would  have  been,  had 
the  emperor  purfued  his  original  defign. 

FONT,  among  ecclefiaflical  writers,  a  large  bafon  in 
which  water  is  kept  for  the  baptizing  of  infants  or  adult 
perfons. 

Font,  in  the  art  of  printing,  denotes  a  complete  aflbrtment 
of  letters,  accents,  See.  ufed  in  printing.  See  Fount. 

FONTAINE  (John),  the  celebrated  French  poet,  and  one 
of  the  fird-rate  geniufes  of  his  age,  was  born  at  Chateau  Thierri 
in  Champagne,  the  8th  of  July  1621,  of  a  good  extraction. 
At  the  age  of  19  he  entered  amongd  the  Oratorians,  but  quit¬ 
ted  that  order  18  months  after.  He  was  22  years  of  age  before 
he  k  new  his  own  talent  for  poetry  ;  but  hearing  an  ode  of  Mal¬ 
herbe  read,  upon  the  afTallination  of  Henry  IV,  he  was  lb  feized 
with  admiration  of  it,  that  the  poetical  fire,  which  had  before 
lain  dormant  within  him,  feemed  to  be  enkindled  from  that  of 
the  other  great  poet.  He  applied  himfelf  to  read,  to  meditate, 
to  repeat,  in  fine,  to  imitate,  the  works  of  Malherbe.  The 
fird  effays  of  his  pen  he  confined  to  one  of  his  relations,  who 
made  him  read  the  bed  Latin  authors,  Horace,  Virgil,  Te¬ 
rence,  Quintilian,  Sec.  and  then  the  heft  competitions  in  French 
and  Italian.  He  applied  himfelf  likewife'to  the  ftudy  of  the 
Greek  authors,  particularly  Plato  and  Plutarch.  Some  time 
afterwards  his  parents  made  him  marry  a  daughter  of  a  lieute¬ 
nant-general,  a  relation  of  the  great  Racine.  This  young  lady, 
befides  her  very  great  beauty,  was  remarkable  for  the  delicacy 
of  her  wit ;  and  Fontaine  never  com pofed  any  work  without 
confulting  her.  But,  as  her  temper  was  none  of  the  bed,  to 
avoid  dillenfion,  he  feparated  himfelf  from  her  company  as  of¬ 
ten  as  he  well  could.  The  famous  duchefs  of  Bouillon,  niece 
to  cardinal  Mazarine,  being  exiled  to  Chateau  Thierri,  took  par¬ 
ticular  notice  of  Fontaine.  Upon  her  recall  he  followed  her  to 
Paris;  where,  by  the  intered  of  one  of  his  relations,  he  got  a 
penfion  fettled  upon  him.  He  met  with  great  friends  and  pro¬ 
testors  arnongd  the  mod  diltinguifhed  perfons  of  the  court ;  but 
madam  de  la  Sabliere  was  the  rood  particular.  She  took  him 
to  live  at  her  houfe  ;  and  it  was  then  that  Fontaine,  divetted  of 
domedic  concerns,  led  a  life  conformable  to  his  difpofition,  and 
cultivated  an  acquaintance  with  all  the  great  men  of  the  age.  It 
was  his  cuftom,  after  he  was  fixed  at  Paris,  to  go  every  year;  dur¬ 
ing  the  month  of  September,  to  his  native  piace  of  Ghatean- 
Thierri,  and  pay  a  vifit  to  his  wife,  carrying  with  hinvRaoine, 
Defpreaux,  Chapellc,.  or  fome'other  celebrated  writers.  When 
he  has  fometimes  gone  thither  alone  by  himfelf,  he  has  come 
away  without  remembering  even  to  call  upon  her;  but  feldom 
omitted  felling  fome  part  of  his  lands,  by*  which  means  he 
fquandered  away  a  confiderable  fortune.  After  the  death  of 
madame  de  la  Sabliere,  he  was  invited  into  England,  particularly 
by  madame  Mazarin,  aad  by  St.  Evremond,  who  promifed 
him  all  the  lweets  and  comforts  of  life  but  tne  difficulty  of 
learning  the  Englifh  language,  and  the  liberality  of  the  duke 
of  Burgundy,  prevented  his  voyage. 

About  the  end  of  the  year  1692  he  was  taken  cTangeroufly 
ill;  and,  as  is  cufiomary  upon  thefe  occafions  in  the  Romith 
church,  he  made  a  general  confeffion  of  his  whole  life  to  P.  Po- 
guet,  an  oratorian  ;  and,  before  he  received  the  facrament,  he 
lent  for  the  gentlemen  of  the  French  academy,  and  in  their  pre- 
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fence  declared  his  fincere  compnn&ion  for  .having  compofedTiis 
Tales ;  a  work  he  could  not  reflect  upon  without  the  greateft  re¬ 
pentance  and  deteftation  ;_  promifrng,  that  it  it  ffiould  pleale 
God  to  redore  his  health,  he  would  employ  his  talents  only  in 
writing  upon  matters  of  morality  or  piety.  He  furvived  this 
illnefs  two  years,  living  in  the  mod  .exemplary  and*' edifying 
manner,  and  died  the  ijth  of  March  1695,  being  74  years  of 
age.  When  they  dripped  his  body,  they  lound  next  his  (kin  a 
hair-fhirt ;  which  gave  room  fb1'  the  following;  expretfion  of  the 
younger  Racine  :  “  Et  l' auteur  de  Jaeondc  cjl  erne  d'urt 

cilice 1  * . 

Fontaine’s  character  is  remarkable  for  a  fimplicity,  candour, 
and  probity,  feldom  to  be  met  with.  He  was  of  an  obliging 
difpofition ;  cultivating  a  real  fricndlhip  -with  his  brother  poets 
and  authors;  and,  what  is  very  rare,  beloved  and  e.dcemed  by 
them  all.  His  converfation  was  neither  gay  nor  brilliant,  efpc- 
daily  when  he  was  not  among  his  iptimate  friends.  One  day 
being  invited  to  dinner  at  a  farmer  general’s,  he  ate  a  great  deal, 
but  did  not  fpeak.  Riling  up  from  table  very  early,  urider  pre¬ 
text  of  going  to  the  academy,  one  of  the  company  reprtfented 
to  hint  that  it  was  not  yet  a  proper, lime, :  “  Well  (,1a ys  he),  if 
it  it  not  I  will  day  a  little  longer.”  He  had  one  lor)  by  his  wife 
in  the  year  1660.  At  the  age  of  14  he  put  him  into  the  hands 
of  M.  de  Harley,  the  fird  prefident,  recommending  to  him  his 
education  and  fortune.  It  is  laid,  that  having  been  a  long  time 
without  feeing  him,  he  happened  to  meet  him  one  day  vifiting, 
without  recollecting  him  again,  and  mentioned  to  the  company 
that  he  thought  that  young  man  had  a  good  ileal  of  wit  and  un- 
derdanding.  When  they  told  him  it  was  his  own  foil,  he  an- 
fvvered  in  the  molt  tranquil  manner,  “  Ha  !  truly  I  am  glad 
on’t.”  An  indifference,  or  rather  an  abfence  of  mind,  in¬ 
fluenced  his  whole  conduct,  and  rendered  him  often  infenfible  to 
the  inclemency  of  the  weather.  Madame  de  Bouillon,  going 
one  morning  to  Verfailles,  faw  him,  abdrafted  in  thought,  fit¬ 
ting  in  an  arbour;  returning  at  night,  ffie  found  him  in  the 
fame  place,  and  in  the  fame  attitude,  although  it  was  very 
cold,  and  had  rained  almoft  the  whole  day.  He  carried  this  fim¬ 
plicity  (o  far,  that  he  was  lcaree  fenlible  of  the  bad  effects  fome 
of  his  writings  might  occafion,  particularly  his  tales.  In  a  great 
ficknefs,  his  con feflbr  exhorting  him  to  player  and  alms  deeds :  “  As 
for  alms  deeds  (replied  Fontaine),  I  am  not  able,  having  nothing 
to  give;  but  they  are  about  publiffiing  a  new  edition  of  my  Tales, 
and  the  bookleller  owes,  me  a  hundred  copies;  you  (hall  have 
them  to  fell,  and  diltribute  their  amount  amonglt  the  poor.” 
Another  time  P.  Poguet  exhorting  him  to  repent  of  his  faults, 

“  If  he  has  committed  any  (cried  the  nurfe),  I  am  fure  it  is 
more  from  ignorance  than  malice,  for  he  has  as  much  fimpli¬ 
city  as  an  infant."  One  time  having  oompofed  a  tale,  wherein 
he  made  a  profane  application  of  thole  words  of  the  Gofpel, 

“  Lord,  five  talents  thou  didlt  deliver  to  me,”  he  dedicated  it, 
by  a  mod  ingenious  prologue,  to  the  celebrated  Arnauld,  tell¬ 
ing  him  it  was  to  fhow  poderity  the  great-edeem  he  had  for  the 
learned  doftor.  He  was  not  lenfibie  of  the  indecency  of  the 
dedication,  and  the  profane  application  of  .the  text,  till  Boileau 
and  Racine  reprelentcd  it  to  him.  He  addretTcd  anotlfcr,  'by  a 
dedication  in  the  fame  manner,  to  the  archbilhopof  Paris.  His 
Fables  are  an  immortal  work,  exceeding  every  thing  in  that 
kind  both  ancient  and  modern,  in  the  opinion  of  the  learned. 
People  of  tatte,  the  oftener  they  read  them,  will  find  continually 
new  beauties  and  charms,  not  to  be  met  with  .cl lev; Eire.  The 
delcendants  of  this  great  poet  were  exempted  in  Fi  ance  from  all 
taxes  and  imj  ofitions  ;  a  privilege  which  at  lead  was  continued 
to  them  till  the  revolution  happened,  and  ma;  dill. 

FONTAINEBLEAU,  a  town  of  France  in  the  department 
of  Seine  and  Marne,  and  late  province  of  the  file  of  Franep, 
remarkable  for  its  line  palace,  which  was  a  hunting  feat  of  tl)e 
late  kings  of  France.  It  was  bill  erab.eihtlu  d  hv,  Francis  1, ; 
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at>t?  each  fucceffive  king  added  fomething  to  it  ;  infomuch  that 
it  was  one  of  the  fnieft  pleafure-houfes  in  the  world.  It  ftands 
in  the  inidft  of  a  foreft,  33  miles  S.  E.  of  Paris.  E.  Ion.  2. 47. 
N.  lat.  48.  23. 

FONTAINES  (Peter  Francis),  a  French  critic,  was  born  of 
a  good  family  at  Rouen  in  1683.  At  15  he  entered  into  the 
fociety  of  the  Jefuits,  and  at  30  quitted  it  for  the  fake  of  re¬ 
turning  to  the  world.  He  was  a  pried,  and  had  a  cure  in  Nor 
mandy ;  but  left  it,  and  was,  as  a  man  of  wit  and  letters, 
fome  time  with  the  cardinal  dAuvergne.  Having  excited  tome 
attention  at  Paris  by  certain  critical  productions,  the  Abbe  Big- 
non  in  1724  committed  to  him  the  Journal  des  S^avans.  He 
acquitted  himfelf  well  in  this  department,  and  was  peaceably 
enjoying  the  applaufes  of  the  public,  when  his  enemies,  whom 
by  critical  ltriCtures  in  his  Journal  he  had  made  fuch,  formed 
an  accufation  againtt  him  of  a  molt  abominable  crime,  and 
procured  him  to  be  imprifoned.  By  the  credit  of  powerful 
friends,  he  was  fet  at  liberty  in  13  days  :  the  magiltrate  of 
the  police  took  upon  himfelf  the  trouble  of  juftifying  him  in  a 
letter  to  the  Abbe  Bignon  ;  and  this  letter  having  been  read 
amidft  his  fellow- labourers  in  the  Journal,  he  was  unanimoufly 
re-eftabl idled  in  his  former  credit.  This  happened  in  1723. 
But  with  whatever  repute  he  might  acquit  himfelf  in  this  Jour¬ 
nal,  frequent  difgufts  made  him  frequently  abandon  it.  He 
laboured  mean  while  in  fome  new  periodical  works,  from 
which  he  derived  his  greateft  fame.  In  1 731  he  began  one 
under  the  title  of  Nouvcllijle  du  Parnaffe,  on  Reflexions  fur  les 
Ouvrages  nou-veaux :  but  only  proceeded  to  two  volumes  ;  the 
work  having  been  fupprefled  by  authority,  from  the  mediant 
complaints  of  authors  ridiculed  therein.  About  three  years  af¬ 
ter,  in  1733,  he  obtained  a  new  privilege  for  a  periodical  pro¬ 
duction,  intitled,  Obfcrvations fur  les  Eerits  Modernes  ;  which, 
after  continuing  to  33  volumes,  was  fupprelled  again  in  1743. 
Yet  the  year  following,  1744,  hepublifhed  another  weekly  pa¬ 
per,  called  Jugcments  fur  les  Ouvrages  nouveaux,  and  proceed¬ 
ed  to  11  volumes  :  the  two  lath  being  done  by  other  hands.  In 
1743  he  was  attacked  with  adilorderin  the  bread:,  which  ended 
in  a  dropfy  that  proved  fatal  in  five  weeks.  Betides  the  perio¬ 
dical.  works  mentioned  above,  he  was  the  author  of  many  others  : 
his  biographer  gives  us  no  lets  than  17  articles  ;  many  of  them 
critical,  fome  hiltorical,  and  fome  tranllations  from  Englilh 
writers. 

FONTANELLA,  in  anatomy,  denotes  the  quadrangular 
aperture  found  betwixt  the  os  frontis  and  olla  fincipitis,  in  chil¬ 
dren  juft  bom  ;  which  alfo  ufed  to  be  called  fons  pulfatilis, 
from  the  puliation  occafioned  there  by  the  vellels  of  the  brain. 
Fontanella  is  alfo  a  term  in  iurgery,  denoting  an  artificial  open¬ 
ing  or  drain  formed  in  the  fkin,  more  generally  known  by  the 
name  of  an  Jjfue. 

FONTARABIA,  a  fea-port  of  Spain,  in  Bifcay,  feated  on 
a  peninlula  on  the  fea-fhore,  and  on  the  river  Bidaffoa.  It  is 
fmall,  but  is  well  fortified  both  by  nature  and  art ;  and  has  a 
good  harbour,  though  dry  at  low  water.  It  is  built  in  the  form  of 
an  amphitheatre,  on  the  declivity  of  a  hill,  and  furrounded  on 
the  land  fide  by  the  Pyrenean  mountains.  It  is  a  very  import¬ 
ant  place,  being  accounted  the  key  of  Spain  on  that  fide.  It 
is  22  miles  S.  W.  of  Bayonne,  and  62  E.  of  Bilboa.  W.  Ion. 
i-  3fl-  N-lat.  42.  23. 

FONTENAY  (John  Baptift  Blain  de),  a  very  famous  paint¬ 
er  of  fruit  and  flowers,  was  born  at  Caen  in  1634.  Louis 
XIV.  gave  him  a  penfion,  and  an  apartment  in  the  galleries  of 
the  Louvre  ;  and  he  was  nominated  counfellor  of  the  Academy 
of-  Fainting.  His  fruit  and  flowers  have  all  the  frcfhnefs  and 
beauty  of  nature  ;  the  very  dew  feems  to  trickle  down  their 
ftalks,  with  all  the  luftre  and  tranfparency  of  the  diamond,  while 
theiufe&s  upon  them  feem  perfectly  alive  and  animated.  This 
ingenious  painter  died  at  Paris  in  1715. 


FONTENELLE  (Bernard  de),  a  celebrated  French  au¬ 
thor,  was  born  in  1637,  and  died  in  1736,  when  he  was  near 
100  years  old.  He  difeharged  the  trntt  of  perpetual  fecretary 
to  the  Academy  of  Sciences  above  40  years  with  univerfal  ap- 
plaufe  ;  and  his  Hiftory  of  the  Academy  of  Sciences  throws  a 
great  light  upon  their  memoirs,  which  are  very  obfeure.  The 
eloges  which  he  pronounced  on  the  deceafed  members  of  the 
academy  have  this  peculiar  merit,  that  they  excite  a  refpeCt  for 
the  fciences  as  well  as  for  the  author.  In  his  poetical  perform¬ 
ances,  and  the  Dialogues  of  the  Dead,  the  fpirit  of  Voiture  was 
difcernible,  though  more  extended  and  more  phllofophical.  His 
Plurality  of  Worlds  is  a  work  Angular  in  its  kind;  the  defign 
of  which  was  to  prefent  that  part  of  philofophy  to  view  in  a 
gay  and  pleating  drefs.  In  his  more  advanced  years,  he  pub- 
1  ilhed  comedies,  which,  though  they  fliewed  the  elegance  of 
l'ontenelle,  were  little  fitted  for  the  fcage  ;  and  An  Apology 
for  Des  Cartes’s  Vortices.  M.  de  Voltaire,  who  declares  him 
to  have  been  the  molt  univerfal  genius  the  age  of  Louis  XIV. 
produced,  fays,  “  We  muft  excufe  his  comedies,  on  account  of 
his  great  age ;  and  his  Cartefian  opinions,  as  they  were  thofe 
of  his  youth,  when  they  were  univerfally  received  all  over  Eu¬ 
rope.” 

EONTENOY,  a  village  of  Auftrian  Hainault,  remarkable 
for  a  battle  between  the  Allies  and  the  French  in  1743,  In 
which  the  former  were  worded.  It  is  four  miles  S.  W.  of  Tour- 
nay.  E.  Ion.  3.  26.  N.  lat.  30.  32. 

Fontenoy,  a  village  of  France,  in  the  department  of  Yonne 
and  late  province  of  Burgundy,  remarkable  for  a  battle  fought 
here  in  841,  between  the  Germans  and  the  French,  in  which 
were  killed  above  100,000  men ;  and  the  Germans  were  defeated. 
It  is  20  miles  S.  E.  of  Auxerre.  E.  Ion.  3.  48.  N.  lat.  47.  28. 

FONTEVRAUD,  or  Fkontevaux  (Order  of),  in  ecclefi- 
aftical  hiflory,  a  religious  order  inftituted  by  Robert  d’Arbriflel 
about  the  latter  end  of  the  nth  century,  and  taken  under  the 
protection  of  the  holy  fee  by  pope  Pafcal  II.  in  1 106,  confirmed 
by  a  bull  in  11 13,  and  inverted  by  his  fucceflors  with  very  ex¬ 
traordinary  privileges.  The  chief  of  this  order  is  a  female, 
who  is  appointed  to  infpeCt  both  the  monks  and  nuns.  The 
order  is  divided  into  four  provinces,  which  are  thofe  of  France, 
Aquitaine,  Auvergne,  and  Bretagne,  in  each  of  which  they 
have  feveral  priories. 

FONTINALIA,  or  Fontanalia,  in  antiquity,  a  religious 
fealt  held  among  the  Romans  in  honour  of  the  deities  who  pre- 
fided  over  fountains.  Varro  obferves,  that  it  was  the  cultom  to 
vifit  the  wells  on  thofe  days,  and  to  cart  crowns  into  fountains. 
Scaliger,  in  his  conjectures  on  Varro,  takes  this  not  to  be  a  fealt 
of  fountains  in  general,  as  Feftus  infinuates,  but  of  the  fountain 
which  had  a  temple  at  Rome,  near  the  Porta  Capena,  called  al¬ 
fo  Porta  Fontinalis:  he  adds,  that  it  is  of  this  fountain  Cicero 
fpeaks  in  his  fecond  book  Dc  legibus.  The  fontinalia  were  held 
on  the  13  th  of  OCtober. 

FONTINALIS,  wateh  moss,  in  botany;  a  genus  of  the 
natural  order  of  mufei,  belonging  to  the  cryptogamia  clafs  of 
plants.  The  anthera  is  hooded  ;  the  calyptra,  or  covering  of 
the  anthera,  fertile,  inclofed  in  a  perichffitium  or  empalement  of 
leaflets  different  from  thofe  of  the  relt  of  the  plant.  There 
are  four  lpecies,  all  of  them  natives  of  Britain.  They  grow 
on  the  brinks  of  rivulets,  and  on  the  trunks  of  trees.  The 
moft  remarkable  is  the  antipyretica,  with  purple  ftalks.  The 
Scandinavians  line  the  infides  of  their  chimneys  with  this  mot's, 
to  defend  them  againft  the  fire ;  for,  contrary  to  the  nature  of 
all  other  mots,  this  is  fcarcely  capable  of  burning. 

FOOD,  in  the  moft  extenfive  fignification  of  the  word,  im¬ 
plies  whatever  aliments  are  taken  into  the  body,  whether  fulid 
or  fluid  ;  but,  in  common  language,  it  is  generally  ufed  to  fig- 
nify  only  the  folid  part  of  our  aliment. 

We  are  told,  that,  in  the  firft  ages,  men  lived  upon  acorns. 
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berries,  and  fuch  fruits  as  the  earth  fpontaneoufly  produces  ; 
then  they  proceeded  to  eat  the  flefh  of  wild  animals  taken  ill 
hunting  :  but  the  number  of  thefe  decreafing  and  mankind  mul¬ 
tiplying,  neceflity  taught  them  the  art  of  cultivating  the  ground, 
fowing  corn,  &c.  By  and  by  they  began  to  atTign  to  each  other, 
by  general  confent,  portions  of  land  to  produce  them  their  lup- 
ply  of  vegetables  :  after  this,  reafon  fuggeded  the  expedient  of 
domedicating  certain  animals,  both  to  adid  them  in  their  la¬ 
bours  and  fupply  them  with  food.  Hogs  were  the  fird  animals 
of  the  domedic  kird  that  appeared  upon  their  tables  ;  they  held 
it  to  be  ungrateful  to  devour  the  beads  thataffided  them  in  their 
labours.  When  they  began  to  make  a  free  ul'e  of  domedic  ani¬ 
mals,  they  roaded  them  only ;  boiling  was  a  refinement  in 
cookery  which  for  ages  they  were  ftrangers  to;  and  fifli,  living 
in  an  element  men  were  unufed  to,  were  not  eaten  till  the  world 
became  civilized.  Menelaus  complains,  in  the  Odyfl’ey,  that 
they  had  been  conftrained  to  feed  upon  them. 

The  mod  remarkable  didinftion  of  foods,  in  a  medical  view, 
is  into  thofe  which  are  already  atlimilated  into  the  animal  nature, 
and  fuch  as  are  not.  Of  the  fird  kind  are  animal  fubdances  in 
general  ;  which  if  not  entirely  fimilar  are  nearly  fo,  to  our  na¬ 
ture.  The  fecond  comprehends  vegetables,  which  are  much 
more  difficultly  aifimilated.  But  as  the  nourithment  of  all  ani¬ 
mals,  even  thofe  which  live  on  other  animals,  can  be  traced  ori¬ 
ginally  to  the  vegetable  kingdom,  it  is  plain,  that  the  principle 
of  all  nourifhment  is  in  vegetables. 

Though  there  is  perhaps  no  vegetable  which  does  not  afford 
nourifhment  to  fome  fpecies  of  animal  or  other;  yet,  with  re¬ 
gard  to  mankind,  a  very  confiderable  diffmdtion  is  to  be  made. 
Thofe  vegetables,  which  are  of  a  mild,  bland,  agreeable  tade, 
are  proper  nourifhment ;  while  thofe  of  an  acrid,  bitter,  and 
naufeous  nature,  are  improper.  We  ufe,  indeed,  feveral  acrid 
fubdances  as  food  ;  but  the  mild,  the  bland,  and  palatable,  are 
in  the  larged  proportion  in  alrnod  every  vegetable.  Such  as  are 
very  acrid,  and  at  the  fame  time  of  an  aromatic  nature,  are  not 
ufed  as  food,  but  as  fpices  or  condiments,  which  anfwer  the  pur- 
pofes  of  medicine  rather  than  any  thing  elfe.  Sometimes,  in¬ 
deed,  acrid  and  bitter  vegetables  feem  to  be  admitted  as  food. 
Thus  celeri  and  endive  are  ufed  in  common  food,  though  both 
are  fubltances  of  confiderable  acrimony ;  but  it  mud  be  ob- 
ferved,  that  when  we  ufe  them  they  are  previoufly  blanched, 
which  almod  totally  dedroys  their  acrimony.  Or,  if  we  em¬ 
ploy  other  acrid  fubdances,  we  generally,  in  a  great  meafure, 
deprive  them  of  their  acrimony  bv  boiling.  In  different  coun¬ 
tries  the  fame  plants  grow  with  different  degrees  of  acrimony. 
Thus,  garlic  here  l'eldom  enters  our  food  ;  but  in  the  fouthern 
countries,  where  the  plants  grow  more  mild,  they  are  frequently 
ufed  for  that  purpofe.  The  plant  which  furnifhes  caifada,  being 
very  acrimonious,  and  even  poilonous  in  its  recent  date,  aftbrds 
an  indance  of  the  necetlity  of  preparing  acrid  fubdances  even 
in  the  hot  countries  :  and  there  are  other  plants,  fuch  as  arum- 
root,  which  are  fo  exceedingly  acrimonious  in  their  natural  date, 
that  they  cannot  be  fvvallowed  with  fafety  ;  yet,  when  deprived 
of  that  acrimony,  wiil  afford  good  nourithment. 

The  mod  remarkable  propel  ties  of  different  vegetable  fub¬ 
dances  as  food,  are  taken  notice  of  under  their  different  names  : 
here  we  fhall  only  trace  the  curious  enquiry  made  by  Dr.  Cullen 
into  the  queftion,  JVbat  proportion  of  animal  and  vegetable  fuod 
ought  to  be  mixed  ? 

i.  Animal  food  certainly  gives  mod  drength  to  the  fydem.  It 
is  a  known  aphorifm  of  San£torius,  that  pondtes  addit  robur-, 
which  may  be  explained  from  theimpletion  of  the  blood-veflcls, 
and  giving  a  proper  degree  of  tenfion  for  the  performance  of 
drong  ofeiliations.  Now  animal  food  not  only  goes  a  greater 
way  in  liipplying  fluid,  but  alii)  gives  a  fluid  more  denfe  and 
eladic.  The  art  of  giving  the  utinod  drength  to  the  fydem  is 
belt  underdood  by  thofe  who  breed  fighting-cocks.  Thefe  peo¬ 


ple  raife  the  cocks  to  a  certain  weight,  which  mud  bear  a  cer¬ 
tain  proportion  to  the  other  parts  of  the  lydem,  and  which  at 
the  fame  time  is  fo  nicely  proportioned,  as  that,  on  lofing  a 
few  ounces  of  it,  their  drength  is  very  considerably  impaired. 
Dr.  Robinfon  of  Dublin  has  obferved,  that  the  force  and 
weight  of  the  fydem  ought  to  be  determined  by  the  largenefs  of 
the  heart,  and  its  proportion  to  the  fydem  :  for  a  large  heart 
will  give  large  blood- vefl'els,  while  at  the  fame  time  the  vifeera 
are  lefs,  particularly  the  liver;  which  lad  being  increafed  in 
fize,  a  greater  quantity  of  fluid  is  determined  into  the  cellular 
texture,  and  lefs  into  the  fanguineous  fydem.  Hence  we  fee 
how  animal  food  gives  drength,  by  filling  the  fanguiferous  vef- 
fels.  What  pains  we  now  bedow  on  cocks,  the  ancients  did 
on  the  Athletae,  by  proper  nouridiment  bringing  them  to  a 
great  degree  of  drength  and  agility.  It  is  faid  that  men  were 
at  fird  fed  on  figs,  a  proof  of  which  we  have  from  their  nutri¬ 
tious  quality  :  however,  in  this  refpebt  they  were  foon  found  to 
fall  far  fhort  of  animal  food ;  and  thus  we  fee  that  men,  in 
fome  meafure,  will  work  in  proportion  to  the  quality  of  their 
food.  The  Englifh  labour  more  than  the  Scots;  and,  wherever 
men  are  expoled  to  hard  labour,  their  food  fhould  be  animal. 
Animal  food,  although  it  gives  drength,  yet  loads  the  body  ; 
and  Hippocrates  long  ago  obferved,  that  the  athletic  habit,  by 
a  fmall  increafe,  was  expofed  to  the  greated  hazards.  Hence 
it  is  only  proper  for  bodily  labours,  and  entirely  improper  for 
mental  exercifes ;  for  whoever  would  keep  his  mind  acute  and 
penetrating,  will  exceed  rather  on  the  fide  of  vegetable  food. 
Even  the  body  is  opprefled  with  animal  food;  a  full  meal  always 
produces  dulnefs,  lazinefs,  and  yawning;  and  hence  the  feeding 
of  gamellers,  whofe  mind  mud  be  ready  to  take  advantage,  is 
always  performed  by  avoiding  a  large  quantity  of  animal  food. 
Farther,  with  regard  to  the  drength  of  the  body,  animal  food 
in  the  fird  dage  of  life  is  hardly  necefiary  to  give  drength  :  in 
manhood,  when  we  are  expofed  to  active  feenes,  it  is  more  al¬ 
lowable  ;  and  even  in  the  decline  of  life,  l'ome  proportion  of  it 
is  neceffary  to  keep  the  body  in  vigour.  There  are  fome  difcal'es 
which  come  on  in  the  decay  of  life,  at  lead  aggravated  by  it; 
among  thefe  the  mod  remarkable  is  the  gout.  This,  when  it  is 
in  the  fydem,  and  does  not  appear  with  inflammation  in  the 
extremities,  has  pernicious  effects  there,  attacking  the  lungs, 
domach,  head,  &c.  Now  to  determine  this  to  the  extremities, 
a  large  proportion  of  animal  food  is  neceffary,  eipecially  as  the 
perfon  is  commonly  incapable  of  much  excrcife. 

Animal  food,  although  it  gives  drength,  is  yet  of  fome  ha¬ 
zard  to  the  iyllem,  as  it  produces  plethora  and  all  its  confe- 
quences.  As  a  dimulus  to  the  domach  and  to  the  whole  fyltem, 
it  excites  fever,  urges  the  circulation,  and  promotes  the  perfpi- 
ration.  The  fydem,  however,  by  the  repetition  of  thefe  ftimu- 
li,  is  loon  worn  out ;  and  a  man  who  has  earlv  ufed  the  athletic 
diet  is  either  early  carried  off  bv  inflammatory  difeafes,  or,  if 
he  takes  cxercile  tufficient  to  ruiler  that  diet  lulutary,  fuch  an 
accumulation  is  made  of  putrelcent  fluids,  as  in  his  after  life 
lays  a  foundation  for  the  melt  im derate  chronic  didempers. 
Therefore  it  is  to  be  queflioned,  whether  we  lhould  deli  re  this 
high  degree  of  bodily  drength,  with  all  the  inconveniences  and 
dangers  attending  it.  Thofe  who  are  chiefly  employed  in  men¬ 
tal  relearches,  and  not  expoled  to  too  much  bodily  labour,  lhould 
always  avoid  an  excels  of  animal  food.  There  is  a  difeale 
which  feems  to  require  animal  food,  viz.  the  hylteric  or  hypo¬ 
chondriac  ;  and  which  appears  to  be  very  much  a-kin  to  the 
gout,  atleC.ting  the  alimentary  canal.  All  people  affected  with 
this  difeafe  are  much  difpofed  to  acelcency  ;  which  fometimes 
goes  fo  far,  that  no  other  vegetable  but  bread  can  be  taken  in, 
without  occafioning  the  word  confequenccs.  Here  then  we  are 
obliged  to  preferibe  an  animal  diet,  even  to  thole  of  very  weak 
organs ;  for  it  generally  obviates  the  fymptoms.  However, 
feveral  indances  of  feurvy  in  excefs  have  been  produced  by  a 
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Wrig-co.ntlnued  ufe  of  this  diet,  which  it  is  always  unlucky  to 
be  obliged  to  prefcribe  ;  and  when  it  is  abfolutely  neceflary  to 
nrefcribe,  it  flioMcl  be  joined  with  as  much  of  the  vegetable  as 
poffible,  and  when  a  cure  is  performed  we  fhould  gradually  re¬ 
cur  to  that  again. 

2.  Next,  let  us  confider  the  vegetable  diet.  The  chief  in¬ 
convenience  of  this  is  difficulty  of  affimilation ;  which,  how¬ 
ever,  in  the  vigorous  and  exerciled,  will  not  be  liable  to  occur. 
In  warm  climates,  the  affimilation  of  vegetable  aliment  is 
more  eafy,  fo  that  there  it  may  be  more  ufed,  and,  when  joined 
to  exercife,  gives  a  pretty  tolerable  degree  of  flrength  and  vi¬ 
gour  ;  and  though  the  general  rule  be  in  favour  of  animal  diet, 
fox  giving  ftrength,  yet  there  are  many  inilances  of  its  being  re¬ 
markably  produced  from  vegetable.  Vegetable  diet  has  this 
advantage,  that  it  whets  the  appetite,  and  that  we  can  hardly 
1'ufFer  from  a  full  meal  of  it.  Befides  the  dilorders  it  is  liable  to 
produce  in  th t  primes  vine,  and  its  falling  fhort  to  give  ftrength, 
there  feem  to  be  no  bad  conlequences  it  can  produce  in  the 
blood-veilels ;  for  there  is  no  idftance  where  its  peculiar  acri¬ 
mony  was  ever  carried  there,  and  it  is  certainly  lei's  putriiiable 
than  animal  food ;  nor,  without  the  utmolt  indolence,  and  a 
fliarp  appetite,  does  it  give  plethora  or  any  ot  its  confequences : 
fo  that  we  cannot  here  but  conclude,  that  a  large  proportion  of 
vegetable  food  is  uleful  for  the  generality  of  mankind. 

There  is  no  error  in  this  country  more  dangerous  or  more 
common  than  the  negleft  of  bread  :  for  it  is  the  f'afett  of  ve¬ 
getable  aliment,  and  the  belt  corredtor  of  animal  food  5  and,  by 
a  large  proportion  of  this  alone,  its  bad  conlequences,  when 
ufed  in  a  hypochondriac  ftate,  have  been  obviated.  The 
French  apparently  have  as  much  animal  food  on  their  tables  as 
the  Englifh  ;  and  yet,  by  a  greater  ufe  of  bread  and  the  dried 
acid  fruits,  its  bad  effedts  are  prevented ;  and  therefore  bread 
fhould  be  particularly  ufed  by  the  latter,  as  they  are  fo  vora¬ 
cious  of  animal  food.  V egetable  food  is  not  only  necelfary  to  fe- 
cure  health,  but  long  life  :  and,  as  we  have  laid,  in  infancy  and 
youth  we  fhould  be  confined  to  it  moftly  ;  in  manhood,  and 
decay  of  life,  animal  food  is  better  ;  and,  near  the  end,  vegetable 
again. 

There  is  another  queftion  much  agitated,  continues  the  Debtor, 
■viz.  What  are  the  effects  of  -variety  in  food  ?  Is  it  neceflary  and 
allowable,  or  univerlally  hurtful?  Variety  of  a  certain  kind 
■lee  ms  neceflary;  as  vegetable  and  animal  foods  have  their  mu¬ 
tual  advantages,  tending,  to  corretl  each  other.  Another  va¬ 
riety,  which  is  very  proper,  is  that  of  liquid  and  f'olid  food, 
which  fhould  be  fo  managed  as  to  temper  each  other  ;  for  li¬ 
quid  food,  efpeciaily  of  the  vegetable  kind,  is  too  ready  to  pals 
off  before  it  is  properly  affimilated,  while  l'olid  food  makes  a 
long  ftay.  But  this  does  not  properly  belong  to  the  queflion, 
whether  variety  cf  the  lame  kind  is  neceflary  or  proper,  as  in 
animal-foods,  beef,  hfh,  fowl,  & c.  It  doth  not  appear  that 
there  is  any  inconvenience  arifing  from  this  mixture  or  difficulty 
of  affimilation,  provided  a  moderate  quantity  be  taken.  When 
any  inconvenience  does  arife,  it  probably  proceeds  from  this, 
that  one  of  the  particular  fubftances  in  the  mixture,  when  taken 
by  itfelf,  would  produce  the  fame  effects  ;  and  indeed  it  would 
.  appear,  that  this  effebt  is  not  heightened  by  the  mixture,  but 
properly  obviated  by  it.  The)  e  are  lew  exceptions  to  this,  if 
.  any,  e.  g.  taking  a  large  proportion  of  acefcent  fubftances  with 
-inilk.  The  coldnefs,  & c.  acidity,  flatulency,  fee,  may  appear; 
and  it  is  poffible  that  the  coagulum,  from  the  acefcency  of  the 
vegetables,  being  fomewhat  ftronger  induced,  may  give  occalion 
to  too  long  retention  in  the  llomach,  and  to  acidity  in  too  great 
degree.  Again,  the  mixture  of  fifh  and  milk  often  occafions  in¬ 
convenience1.  The  theory  of  this  is  difficult,  though,  from  uni- 
verfai  confent,  it  mull  certainly  be  juft.  Can  we  fuppofe  that  fill 
■  gives  occalion  to  fuch  a  coagulum  as  runnet  ?  If  it  does  fo,  it 
.may  produce  bad  effebts.  Befides,  fifties  approach  fomewhat  to 
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vegetables,  in  giving  little  ftimulus ;  and  are  accufed  of  the 
fame  bad  effects  as  thefe,  viz.  bringing  on  the  cold  fit  of  fever. 

Thus  much  may  be  fald  for  variety.  But  it  alfo  has  its  dis¬ 
advantages,  provoking  to  gluttony  ;  this  and  the  art  of  cook¬ 
ery  making  men  take  in  more  than  they  properly  can  digeft : 
and  hence,  perhaps  very  juffly,  phyficians  have  univerfally  al- 
molt  preferred  fimplicity  of  diet ;  for,  in  fpite  of  rules,  man’s 
eating  will  only  be  meafured  by  his  appetite,  and  fatiety  is 
focner  produced  by  one  than  by  many  fubftances.  But  this  is 
fo  far  from  being  an  argument  againlt  variety,  that  it  is  one  for 
it,  as  the  only  way  of  avoiding  a  full  meal  of  animal-food,  and 
its  bad  effebts,  is  by  introducing  a  quantity  of  vegetables.  Ano¬ 
ther  means  of  preventing  the  bad  effebts  of  animal-food  is  to 
take  a  large  proportion  of  liquid  ;  and  hence  the  bad  effebts  of 
animal-food  are  lefs  felt  in  Scotland,  on  account  of  their  drink¬ 
ing  much  with  it,  and  ufing  broths,  which  are  at  once  excel¬ 
lent  correbtors  of  animal-food  and  preventives  of  gluttony. 

We  fhall  conclude  this  article  with  fome  paftages  from  a  late 
ingenious  Elfay  on  Food,  and  the  means  of  fupplying  cheap 
nouriihment  for  the  poor,  by  Count  Ivumford,  who,  in  chap.  1. 
obferves  :  “  There  is,  perhaps,  no  operation  of  nature,  which 
falls  under  the  cognizance  of  our  fenfes,  more  furprifing,  or  more 
curious,  than  the  nourifhrnent  and  growth  of  plants  and  animals; 
and  there  is  certainly  no  iu-bjebt  of  inveftigation  more  intereft- 
ing  to  mankind.  As  providing  fubfiftence  is,  and  ever  mud 
be,  an  objebt  of  the  firft  concern  in  all  countries,  any  difeovery 
or  improvement  by  which  the  procuring  of  good  and  whole- 
fome  food  can  be  facilitated,  mult  contribute  very  powerfully 
to  increalethe  comforts  and  promote  the  hippinefs  of  fociety. 

“  That  our  knowledge  in  regard  to  the  fcience  of  nutrition 
is  (till  very  imperfebt,  is  certain  ;  but  I  think  there  is  reafon 
to  believe,  that  we  are  upon  the  eve  of  fome  very  important 
diicoveries  relative  to  that  myfterious  operation.  Since  it  has 
been  known  that  water  is  not  a  limple  element,  but  a  compound, 
and  capable  of  being  decompofed,  much  light  has  been  thrown 
upon  many  operations  of  nature  which  formerly  were  wrapped 
up  in  obicurity.  In  vegetation,  for  inftance,  it  has  been  ren¬ 
dered  extremely  probable,  that  water  abts  a  much  more  im¬ 
portant  part  than  was  formerly  affigned  to  it  by  philofophers  ; 
that  it  lerves  not  merely  as  the  vehicle  of  nouriihment,  but 
conftitutes  at  leaft  one  part,  and  probably  an  eflential  part,  of 
the  food  of  plants  ;  that  it  is  decompoled  by  them,  and  con¬ 
tributes  materially  to  their  growth ;  and  that  manures  ferve 
rather  to  prepare  the  water  for  decompofition,  than  to  form  of 
themfelves,  fubltandally  and  direbtly,  the  nourilliment  of  the 
vegetables. 

“  Now  a  very  clear  analogy  may  be  traced,  between  the  ve¬ 
getation  and  growth  of  plants,  and  the  digeftion  and  nouriih¬ 
ment  of  animals;  and  as  water  is  indifpenfably  neceflary  in 
both  procefies,  and  as  in  one  of  them  (vegetation)  it  appears 
evidently  to  ferve  as  food,  why  fhould  we  not  fuppofe  it  may 
ferve  as  food  in  the  other?  There  is,  in  my  opinion,  abundant 
reafon  to  fufpebt  that  this  is  really  the  cafe ;  and  I  fhall  now 
briefly  ftate  the  grounds  upon  which  this  opinion  is  founded. 
Having  been  engaged  for  a  considerable  length  of  time  in  pro¬ 
viding  food  for  the  poor  at  Munich,  I  was  naturally  led,  as 
well  by  curiofity  as  motives  of  economy,  to  make  a  great  variety 
of  experiments  upon  that  fubjeft ;  and  I  had  not  proceeded  far 
in  my  opinions,  before  I  began  to  perceive  that  they  were  very, 
important ;  even  much  more  fo  than  I  had  imagined. 

“  The  difference  in  the  apparent  goodnefs,  or  the  palatable- 
nefs,  and  apparent  nutritioulhefs  of  the  fame. kinds  of  food, 
when  prepared. or  cooked  in  different  ways,  ltruck  me  very  for¬ 
cibly ;  and  I  conftantly  found  that  the  riehnefs  or  quality  of  a 
foup  depended  more  upon  a  proper,  choice  of  the  ingredients, 
and  a-  proper  -  management  of  the  fire  in  the  combination  of 
thofe  ingredients,  than  upon  the  quantity  of  folid  nutritious 
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matter  employed ;  much  more  upon  the  art  and  Hull  of  the  cook, 
than  upon  the  amount  of  the  turns  laid  out  in  the  market. 

“  I  found  likewife,  that  the  nutritioufnefs  of  a  i'oup,  or  its 
power  of  fatisfying  hunger,  and  affording  nourilhment,  appear¬ 
ed  always  to  be  in  proportion  to  its  apparent  richnefs  or  pala- 
tablenefs.  But  what  furprifed  me  not  a  little  was,  the  difcovery 
of  the  very  fmall  quantity  of  /olid  food,  which,  when  propeily 
prepared,  will  fuffice  to  fatisfy  hunger,  and  fupport  life  and 
health;  and  the  very  trifling  expence  at  which  the  ftouteft  and 
molt  laborious  man  may,  in  any  country,  be  fed. 

“  After  an  experience  of  more  than  five  years  in  feeding  the 
poor  at  Munich,  during  which  time  every  experiment  was  made 
that  could  bedevifed,  not  only  with  regard  to  the  choice  of  the 
articles  ufed  as  food,  but  alio  in  refpedt  to  their  different  com¬ 
binations  and  proportions ;  and  to  the  various  ways  in  which 
they  could  be  prepared  or  cooked ;  it  was  found  that  the  cbeapef, 
moft  favoury,  and  moll:  nourijhing  food  that  could  be  provided, 
was  a  foup  compofed  of  pearl  barley,  peafe,  potatoes,  cuttings  of 
fine  vuheaten  bread ,  vinegar,  fait  and  water,  in  certain  propor¬ 
tions.  The  method  of  preparing  this  foup  is  as  follows  :  The 
water  and  the  pearl  barley  are  firft  put  together  into  the  boiler, 
and  made  to  boil ;  the  peafe  are  then  added,  and’ the  boiling  is 
continued  over  a  gentle  fire  about  two  hours  ;  the  potatoes  are 
then'added,  (having  been  previoufly  peeled  with  a  knife,  or  hav¬ 
ing  been  boiled,  in  order  to  their  being  more  eafily  deprived  of 
their  fkins,)  and  the  boiling  is  continued  for  about  one  hour 
more,  during  which  time  the  contents  of  the  boiler  are  fre¬ 
quently  ftirred  about  with  a  large  wooden -fpoon  or  ladle,  in 
order  to  deftroy  the  texture  of  the  potatoes,  and  to  reduce  the 
foup  to  one  uniform  nrafs.  When  this  is  done,  the  vinegar  and 
the  fait  are  added ;  and  kft  of  all,  at  the  moment  it  is  to  be 
ferved  up,  the  cuttings  of  bread. 

“  The  foup  fhonld  never  be  fufferal  to  boil,  or  even  to  (land 
long  before  it  is  ferved  up,  after  the  cuttings  of  bread  are  put  to 
it.  It  will,  indeed,  for  reafons  which  will  hereafter  be  explained, 
be  befl  never  to  put  the  cuttings  of  bread  into  the  boiler  at  all, 
but  (as  is  always  done  at  Munich)  to  put  them  into  the  tubs 
in  which  the  foup  is  carried  from  the  kitchen  into  the  dining- 
hall  ;  pouring  the  foup  hot  from  the  boiler  upon  them,  and 
Itirring  the  whole  well  together  with  the  iron  ladles  ufed  for 
meafuring  out  the  foup  to  the  poor  in  the  hall.  It  is  of  more 
importance  than  can  well  be  imagined,  that  this  bread,  which 
is  mixed  with  the  foup,  fliould  not  be  boiled.  It  is  likewile  of 
life  that  it  fiiould  be  cut  as  fine  or  thin  as  poffible ;  and  if  it  be 
dry  and  hard,  it  will  be  fo  much  the  better. 

“  The  bread  we  ufe  in  Munich  is  what  is  called  femel  bread, 
being  fmall  loaves,  weighing  from  two  to  three  ounces  ;  and  as 
we  receive  this  bread  in  donations  from  the  bakers,  it  is  com¬ 
monly  dry  and  hard,  being  that  which,  not  being  fold  in  time, 
remains  on  hand,  and  becomes  ftale  and  unfaleable;  and  we 
have  found  by  experience,  that  this  hard  and  fiale  bread  anlwers 
for  our  purpofe  much  better  than  any  other,  for  it  renders  maf- 
tication  necelfary;  and  maftication  feems  very  powerfully  to 
affift  in  promoting  digeftion:  it  likewile  prolongs  the  duration  of 
tie  enjoyment  of  eating,  a  matter  of  very  great  importance  in¬ 
deed,  and  which  has  not  hitherto  been  fuiticiently  attended  to. 

“  The  quantity  of  this  foup  furnifhed  to  each  perfon  at  each 
ideal,  or  one  portion  of  it  (the  cuttings  of  bread  included),  is 
juft  £i ne  Bavarian  pound  in  weight ;  and  tfs  the  Bavarian  pound 
is  to  the  pound  avoirdupois  as  1,123842  to  1, — it  is  equal  to 
about  nineteen  ounces  and  nine-tenths  avoirdupois.  Now,  to 
thofe  who  know  that  a  full  pint  of  foup  weighs  no  more  than 
about  ftxteen  ounces  avoirdupois,  it  will  not,  perhaps  at  the 
firft  view,  appear  very  extraordinary,  that  a  portion  weighing 
near  twenty  ounces,  and  coniequently  making  near  one  pint  and 
e  quarter  of  this  rich,  lining,  favoury  foup,  Ihould  be  tound 
futfieient  to  fatisfy  the  hunger  of  a  grown  perfon  ;  but  when 
the  matter  is  examined  narrowly,  and  properly  anal)  fed,  ayd  it 
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is  found  that  the  whole  quantity  of  fo/id  food  which  enters  int») 
the  compofition  of  one  of  thefe  portions  of  foup  does  not? 
amount  to  quite  fix  ounces,  it  will  then  appear  to  he  almoft 
impoffible  that  this  allowance  fhauld  be  fufficient.  That  it  is 
quite  fufficient,  however,  to  make  a  good  meal  for  a  ftrong 
healthy  perfon,  has  been  abundantly  proved  by  long  experience. 
I  have  even  found  that  a  foup  compofed  of  nearly  the  fame  in  • 
gredients,  except  the  potatoes,  but  in  different  proportions,  was, 
fufficiently  nutritive,  and  very  palatable,  in  which  only  about 
four  ounces  and  three  quarters  of  folid  food  entered  into  the 
compofition  of  a  portion  weighing  twenty  ounces. 

“  But  this  will  not  appear  incredible  to  thofe  who  know, 
that  one  fingle  fpoonful  of  falope,  weighing  lefs  than  one  quar¬ 
ter  pf  an  ounce,  put  into  a  pint  of  boiling  water,  forms  the 
thiclteft  and  moft  nourifhing  foup  that  can  be  taken  ;  and  that 
the  quantity  of  folid  matter  which  enters  into  the  compofition 
of  another  very  nutritive  food,  bar  if  corn  jelly,  is  not  much 
more  confiderable.  The  barley  in  my  foup  feems  to  a 61  much 
the  fame  part  as  the  falope  in  this  famous  reftorative;  and  no 
fubllitute  that  I  could  ever  find  for  it,  among  all  the  variety  of 
corn  and  pulfeof  the  growth  of  Europe,  ever  produced  halt  the 
eftedl ;  that  is  to  fay,  half  the  nouriftinient  at  the  fame  expence. 
Barley  may  therefore  be  confidered  as  the  rice  of  Great  Britain. 

“  It  requires,  it  is  true,  a  great  deal  of  boiling ;  but  when  it 
is  properly  managed,  it  thickens  a  vaft  quantity  of  water;  and, 
as  I  fuppofe,  prepares  it  for  decompofition.  It  alfo  gives  the  foup 
into  which  it  enters  as  an  ingredient,  a  degree  of  richnefs  which 
nothing  elfe  can  give.  It  has  little  or  no  tafte  in  itielf,  but 
when  mixed  with  other  ingredients  which  are  favoury,  it  renders 
them  peculiarly  grateful  to  the  palate. 

“  It  is  a  maxim,  as  ancient,  I  believe,  as  the  time  of  Hip¬ 
pocrates,  that  “  whatever  plcafes  the  palate,  nourijhea  ;”  and  I 
have  often  had  reafon  to  think  it  perfedtly  juft.  Could  it  be 
clearly  afeertained  and  demonftrated,  it  would  tend  to  place 
cookery  in  a  much  more  relpedlable  fituation  among  the  arts 
than  it  now  holds. 

“  That  the  manner  in  which  food  is  prepared  is  a  matter  of 
real  importanGe ;  and  that  the  water  ufed  in  that  procefs  adls  a 
much  more  important  part  than  has  hitherto  been  generally 
imagined,  is,  I  think,  quite  evident ;  for  it  feems  to  me  to  be 
impofiible,  upon  any  other  fuppofition,  to  account  for  the  ap¬ 
pearances.  If  the  very  fmall  quantity  of  folid  food  which  en¬ 
ters  into  the  compofition  of  a  portion  of  fome  very  nutritive 
foup  were  to  be  prepared  differently,  and  taken  under  fome 
other  form,  that  of  bread,  for  inftance;  fo  far  from  being  fuf¬ 
ficient  to  fatisfy  hunger,  and  afford  a  comfortable  and  nutritive 
meal,  a  perfon  would  abfolutely  llarve  upon  fuch  a  (lender  al¬ 
lowance  ;  and  no  great  relief  would  be  derived  from  drinking 
crude  water  to  fill  up  the  void  in  the  ftomacn. 

“  But  it  is  not  merely  from  an  obfervation  of  the  apparent 
effects  of  cookery  upon  thofe  articles  which  are  ufed  as  food  for 
man,  that  we  are  led  to  difeover  the  importance  of  thefe  culi¬ 
nary  precedes.  Their  utility  is  proved  in  a  manner  equally 
conclufive  and  fatisfadlory,  by  the  effedls  which  have  been  pro¬ 
duced  by  employing  the  fame  procefs  in  preparing  food  for 
brute  animals.  It  is  well  known,  that  boiling  the  potatoes 
with  which  hogs  are  fed  renders  them  much  more  nutritive; 
and,  finc.e  the  introdudlion  of  the  new  fvftem  of  feeding  horned 
,cattle,  that  of  keeping  them  confined  in  the  ltabjes  all  the  year 
round  (a  method  which  is  now  coming  fail  into  common  ufe 
in  many  parts  of  Germany),  great  improvements  have  been 
made  in  the  art  of  providing  nourifliment  for  thole  animals ; 
and  particularly  by  preparing  their  food,  by  operations  (imilar 
to  thofe  of  cookery  ;  and  to  thefe  improvements  it  is  moft  pro¬ 
bably  owing,  that  Hall-feeding  has,  in  that  country,,  been  1b 
univerfally  iuccefsful. 

“  It  has  long  been  a  pra6licc  in  Germany  for  thofe  who  fatten 
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quently  what  is  called  a  drank  or  drink ;  which  is  a  kind  of 
pottage,  prepared  differently  in  different  parts  of  the  country, 
and  in  the  different  feafons,  according  to  the  greater  facility 
with  which  one  or  other  of  the  articles  occafionally  employed 
in  the  compolition  of  it  maybe  procured;  and  according  to  the 
particular  fancies  of  individuals.  Many  feeders  make  a  great 
fecret  of  the  compofition  of  their  drinks,  and  fome  have,  to  my 
knowledge,  carried  their  refinement  fo  far  asS  actually  to  mix 
brandy  in  them,  in  fmall  quantities;  and  pretend  to  have  found 
their  advantage  in  adding  this  colily  ingredient.  The  articles 
moll  commonly  ufecl  are,  bran,  oatmeal,  brewers’  grains,  rnafhed 
potatoes,  rnafhed  turnips,  rye  meal,  and  barley  meal,  with  a 
large  proportion  of  water;  fometimes  two  or  three  or  more  of 
thele  articles  are  united  in  forming  a  drink  ;  and  of  whatever 
ingredients  the  drink  is  compofed,  a  large  proportion  of  fait  is 
always  added  to  it. 

“  There  is,  perhaps,  nothing  new  in  this  method  of  feeding 
cattle  with  liquid  mixtures,  but  the  manner  in  which  thele 
drinks  are  now  prepared  in  Germany  is,  I  believe,  quite  new  ; 
and  Ihows  what  I  with  to  prove,  that  cooking  renders  food  really 
more  nutritive.  Thefe  drinks  were  formerly  given  cold,  but  it 
was  afterwards  difeovered  that  they  were  more  nourifhing  when 
given  warm  ;  and  of  late  their  preparation  is,  in  many  places, 
become  a  very  regular  culinary  procefs.  Kitchens  have  been 
built,  and  large  boilers  provided  and  fitted  up,  merely  for 
cooking  for  the  cattle  in  the  ftables  ;  and  I  have  been  allured  by 
many  very  intelligent  farmers,  who  have  adopted  this  new 
mode  of  feeding  (and  have  alfo  found  by  my  own  experience), 
that  it  is  very  advantageous  indeed ;  that  the  drinks  are  evident¬ 
ly  rendered  much  more  nourifhing  and  wholefome  by  being 
boiled ;  and  that  the  expence  of  fuel,  and  the  trouble  attending 
this  procefs,  are  amply  compenfated  by  the  advantages  derived 
from  the  improvement  of  the  food.  We  even  find  it  advan¬ 
tageous  to  continue  the  boiling  a  confiderable  time,  two  or 
three  hours,  for  inflance;  as  the  food  goes  on  to  be  Hill  farther 
improved,  the  longer  the  boiling  is  continued. 

“  Thefe  fafts  feem  evidently  to  fhow,  that  there  is  fome  very 
important  fecret  with  regard  to  nutrition,  which  has  not  yet 
been  properly  inveftigated ;  and  it  feems  to  me  to  be  more  than 
probable,  that  the  number  of  inhabitants  who  may  be  fupported 
in  any  country,  upon  its  internal  produce,  depends  almoft  as 
much  upon  the  Hate  of  the  art  of  cookery,  as  upon  that  of  agri¬ 
culture.  The  Chinefe,  perhaps,  underftand  both  thefe  arts  bet¬ 
ter  than  any  other  nation.  Savages  underftand  neither  of  them. 

“  But,  if  cookery  be  of  fo  much  importance,  it  certainly 
deferves  to  be  ftudied  with  the  greateft  care;  and  it  ought  par¬ 
ticularly  to  be  attended  to  in  times  of  general  alarm  on  account 
of  a  fcarcity  of  provifions ;  tor  the  relief  which  may  in  i'uch 
cafes  be  derived  from  it  is  immediate  and  efieblual,  while  all 
other  refources  are  diftant  and  uncertain.” 

After  anticipating  fome  objections  to  his  plan,  Count  Rum- 
ford  concludes  the  chapter  from  whence  we  extraft,  by  re¬ 
commending  “  the  eftablifhment  of  public  kitchens  in  all  towns 
and  large  villages  throughout  the  kingdom  ;  whence  not  only 
the  poor  might  be  fed  gratis,  but  alfo  all  the  induftrious  inha¬ 
bitants  of  the  neighbourhood  might  be  furnifhed  with  food  at 
fo  cheap  a  rate,  as  to  be  a  very  great  relief  to  them  at  all  times  ; 
and  in  times  of  general  fcarcity,  this  arrangement  would  alone 
be  fufficient  to  prevent  thofe  public  and  private  calamities, 
which  never  fail  to  accompany  that  moft  dreadful  of  all  vifita- 
tions,  a  famine.” 

Our  author  purfues  this  important  fubjeff,  very  much  in  de¬ 
tail,  through  feven  chapters,  abounding  with  ingenious  matter. 
In  the  courfe  of  his  obfervations  he  recommends  barley  as  the 
moft  nutritive  fubftance  that  can  be  employed  in  foups,  and  In¬ 
dian  wheat  as  the  moft  profitable  and  palatable,  when  cooked 
after  a  certain  way,  for  puddings.  In  this  place,  however,  we 
can  only  give  infertion  to  the  following  articles. 


General  clireSions  for  preparing-  cheap  Soup.-—i,  Each  portion 
of  foup  fhould  confift  of  one  pint  and  a  quarter,  which,  if  the 
foup  be  rich,  will  afford  a  good  meal  to  a  grown  perfon.  Such 
a  portion  will  in  general  weigh  about  one  pound  and  a  quarter, 
or  twenty  ounces  avoirdupois.  2.  The  balls  of  each  portion  of 
foup  fhould  confift  of  one  ounce  and  a  quarter  of  barley  meal, 
boiled  with  one  pint  and  a  quarter  of  water  till  the  whole  be  re¬ 
duced  to  the  uniform  confiftcncy  of  a  thick  jelly.  All  other 
additions  to  the  foup  do  little  elfe  than  ferve  to  make  it  more 
palatable ;  or  by  rendering  a  long  maftication  necelfary,  to  in- 
creafe  and  prolong  the  pleafure  of  eating ;  both  thefe  objebls 
are  however  of  very  great  importance,  and  too  much  attention 
cannot  be  paid  to  them  :  but  both  of  them  may,  with  proper 
management,  be  attained  without  much  expence. 

“  Were  I  alked  to  give  a  receipt  for  the  cheapeft  food  which, 
in  my  opinion,  it  would  be  poffible  to  provide  in  this  country, 
(England)  it  would  be  the  following: 

“  Receipt  for  a  very  cheap  foup. — Take  of  water  eight  gal¬ 
lons,  and  mixing  it  with  ^lb.  of  barley-meal,  boil  it  to  the  con- 
liftency  of  a  thick  jelly.  Seafon  it  with  fait,  pepper,  vinegar, 
fweet  herbs,  and  four  red  herrings,  pounded  in  a  mortar.  In- 
ftead  of  bread,  add  to  it  51b.  of  Indian  corn  made  into  famp , 
and  ftirring  it  together  with  a  ladle,  ferve  it  up  immediately  in 
portions  of  20  ounces. 

“  Samp,  which  is  here  recommended,  is  a  dilh  fa  id  to  have 
been  invented  by  the  favages  of  North  America,  who  have  no 
corn-mills.  It  is  Indian  corn  deprived  of  its  external  coat  by 
foaking  it  ten  or  twelve  hours  in  a  lixivium  of  water  and  wood- 
afties.  This  coat,  or  hulk,  being  feparated  from  the  kernel, 
riles  to  the  furface  of  the  water,  while  the  grain,  which  is  fpe- 
citically  heavier  than  water,  remains  at  the  bottom  of  the  vefi. 
fel ;  which  grain,  thus  deprived  of  its  hard  coat  of  armour,  is 
boiled,  or  rather  fimmered,  for  a  great  length  of  time,  two  days 
for  inftance,  in  a  kettle  of  water  placed  near  the  fire. — When 
fufficiently  cooked,  the  kernels  will  he  found  to  be  fwelled  to  a 
great  fize  and  burft  open  ;  and  this  food,  which  is  uncommonly 
fweet  and  nourifhing,  may  be  ufed  in  a  great  variety  of  ways ; 
but  the  heft  way  of  ufing  it  is  to  mix  it  with  milk,  and  with 
foups,  and  broths,  as  a  fubftitute  for  bread.  It  is  even  better 
than  bread  for  thefe  purpofes ;  for  befides  being  quite  as  palat¬ 
able  as  the  very  beft  bread,  as  it  is  lefs  liable  than  bread  to  grow 
too  loft  when  mixed  with  thefe  liquids,  without  being  dilagree- 
ably  hard,  it  requires  more  maftication,  and  confequently  tends 
more  to  increafe  and  prolong  the  pleafure  of  eating. 

“  The.  foup  which  may  be  prepared  with  the  quantities  of  in¬ 
gredients  mentioned  in  the  foregoing  receipt  will  be  lufficient 
for  6 4  portions,  and  the  coft  of  thefe  ingredients  will  be  as 
follows : 

Pence. 

For  ^lb.  of  barley-meal,  at  1^  pence,  the  barley  being') 
reckoned  at  the  prefent  very  high  price  of  it  in  this  >  7 


country,  viz.  5s.  6d.  per  buftiel  J 

^lb.  of  Indian  corn,  at  pence  the  pound  6~ 

4  red  herrings  -  -  ‘  ~  3 

Vinegar  -  ~  -  1 

Salt  -  -  -  -  -  1 

Pepper  and  fweet  herbs  -  -  -  2 


Total  20^ 

4- 

“  This  fum,  (2o|  pence),  divided  by  64,  the  number  of  por¬ 
tions  of  l’oup,  gives  l'omething  lefs  than  one  third  of  a  penny 
for  the  coft  of  each  portion.  But  at  the  medium  price  of  bar¬ 
ley  in  Great  Britain,  and  of  Indian  corn  as  may  be  afforded 
here,  I  am  perfuaded  that  this  foup  may  be  provided  at  one 
farthing  the  portion  of  20  ounces.” 

Food  of  Plants.  Seethe  articles  Compost,  Husbandry, 
and  Plants, 
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FOOL.  See  Folly. 

Fool -Stones,  in  botany.  See  Of.chjs. 

FOOSHT,  an  illand  in  the  Red  Sea ;  fitnated,  according  to 
the  obl'ervations  of  Mr.  Bruce,  in  N.  lat.  15°  59'  4^/y.  It  is 
defcribed  by  him  as  about  five  miles  in  length  from  north  to 
fouth,  though  only  nine  in  circumference.  It  is  low  and  fandy 
in  the  fouthern  part,  but  the  north  rifes  in  a  black  hill  of  in- 
confiderable  height.  It  is  covered  with  a  kind  of  bent-grafs, 
which  never  arrives  at  any  great  length,  by  reafon  of  want  of 
rain  and  the  conftant  browting  of  the  goats.  There  are  great 
appearances  of  the  black  hill  having  once  been  a  volcano ;  and 
near  the  north  cape  the  ground  founds  hollow  like  the  Solfaterra 
in  Italy.  The  inhabitants  of  Fooffit  are  poor  fifhermen  of  a 
fwarthy  colour  3  going  naked,  excepting  only  a  rag  about  the 
waift. 

FOOT,  a  part  of  the  body  of  moll  animals  whereon  they 
ftand,  walk,  &c.  See  Anatomy,  p.  168. 

Foot,  in  the  Latin  and  Greek  poetry,  a  metre  or  meafure, 
compofed  of  a  certain  number  of  long  and  fhort  fyllables. 
Thefe  feet  are  commonly  reckoned  28  :  of  thefe  fome  are 
fimple,  as  confilting  of  two  or  three  fyllables,  and  therefore 
called  dijfyllabic  or  trifyllabic  feet  5  others  are  compound,  con¬ 
fiding  of  four  fyllables,  and  are  therefore  called  tetrafyllabic 
feet.  The  diflyliabic  feet  are  four  in  number,  viz.  the  pyrrhi- 
chius,  fpondeus,  iambus,  and  trocheus.  See  Pykriiichius,  &c. 
The  trifyllabic  feet  are  eight  in  number,  viz.  the  daCtylus,  ana- 
p stilus,  tribrachys,  mololius,  amphibrachys,  amphimacer,  bac- 
chius,  and  antibacchius.  See  Dactyl,  &c.  The  tetrafyllabic 
are  in  number  16,  viz.  the  proclcufmaticus,  difpondeus,  chori- 
ambus,  antifpaftus,  diiambus,  diefioreus,  ionicus  a  majore,  ioni- 
cus  a  minore,  epitritus  primus,  epitritus  fecundus,  epitritus 
tertius,  epitritus  quartos,  paeon  primus,  paeon  fecundus,  paeon 
tertius,  and  paeon  quartus.  See  Procleusmaticus,  &c. 

Foot  is  alfo  a  long  meafure  confiding  of  12  inches.  Geo¬ 
metricians  divide  the  foot  into  10  digits,  and  the  digit  into  10 
lines. 

Foot -Halt,,  the  name  of  a  particular  diforder  incident  to 
Iheep.  It  arifes  from  an  infect,  which,  when  it  comes  to  a 
certain  maturity,  refembles  a  worm  of  two,  three,  or  four 
inches  in  length.  The  firft  appearance  of  the  malady  is,'  when 
the  Iheep  gives  figns  of  being  lame,  which  increafes  fo  far  as  to 
prevent  his  grazing;  when,  what  with  want  of  fufficient  food, 
and  pain,  the  poor  animal  fuffers  greatly,  and  lingers  till  it  dies 
a  natural  death,  if  not  properly  attended  to  by  extracting  the 
infect;  which  is  very  eafily  done. 

As  foon  as  the  lamenefs  is  perceived,  let  the  foot  that  is  lame 
be  examined  between  the  clofe  of  the  claws,  and  it  will  be 
found  that  in  the  ikin  where  the  clofe  leparates  is  a  lmall  hole 
(not  natural),  through  which  the  infeCt,  when  yet  fmall,  gets 
its  entrance,  and  by  degrees  has  worked  itlelf  upwards  along 
the  leg,  between  the  outward  Ikin  and  bone,  and  obtains  its 
largeft  magnitude.  Proportionally  it  finds  its  nourilhment,  and 
is  left  undilturbed.  This  worm  muft  be  extracted  by  moving 
the  claws  backward  and  forward  in  contrary  directions ;  and  it 
will  not  be  long  before  the  under  part  of  the  worm  makes  its 
appearance  at  the  above-mentioned  fmall  hole  ;  and  continuing 
the  lame  operation  of  moving  the  claws,  the  whole  worm  will 
work  itfelf  out ;  which  is  better  than  when  at  its  firft  appear¬ 
ance  it  Ihould  be  drawn  out  with  danger  of  breaking  oft',  and 
part  of  it  Ihould  remain  in  the  Iheep’s  leg,  and  by  its  rotting 
there  may  be  hurtful.  This  eafy  and  fimple  operation  will  be 
found  effectual  without  any  other  kind  of  application  whatever, 
nature  herfelf  curing  the  channel  which  the  worm  had  made 
along  the  leg. 

It  is  oblerved,  this  malady  is  in  fome  years  more  prevalent 
than  in  others,  particularly  in  wet  fealons.  It  has  been  ob- 
lerved  to  begin  rather  in  fpring  and  autumn  than  in  fuinmer 


and  winter.  In  high  healthy  grounds,  the  Iheep  are  alfo  left 
liable  to  it  than  in  low  marlhy  and  meadow  grounds. 

Foot  Scjuare,  is  the  fame  meafure  both  in  breadth  and  length, 
containing  144  fquare  or  fuperficial  inches. 

Cubic  or  Solid  Foot,  is  the  fame  meafure  in  all  the  three 
drmenfions,  length,  breadth,  and  depth  or  thicknefs,  contain¬ 
ing  1728  cubic  inches. 

Foot  of  a  Horfc ,  in  the  manege,  the  extremity  of  the  leg, 
from  the  coronet  to  the  lower  part  of  the  hoof.  See  Far¬ 
riery,  p.  441,  and  plate  22.. 

Foot  -Level,  among  artificers,  an  inllrument  that  ferves  as 
a  foot-rule,  a  fquare,  and  a  level.  See  Level,  Rule,  and 
Square- . 

FOOTE  (Samuel,  Efq.),  the  modern  Ariftophanes,  was  born 
at  Truro  in  Cornwall,  and  was  defeended  from  a  very  ancient 
family.  His  father  was  member  of  parliament  for  Tiverton 
in  Devonlhire,  and  enjoyed  the  poll  of-  commifiioner  of  the 
prize-office  and  fine-contraCl.  His  mother  was  heirefs  of  the 
Dinely  and  Goodere  families.  In  eonlequence  of  a  fatal  mif- 
underllanding  between  her  two  brothers.  Sir  John  Dinely 
Goodere,  Bart,  and  Samuel  Goodere,  Efq.  captain  of  his  ma- 
jefty’s  ffiip  the  Ruby,  which  ended  in  the  death  of  both,  a  con- 
fiderable  part  of  the  Goodere  eftate,  which  was  better  than 
^oool.  per  annum,  defeended  to  Mr.  Foote. 

He  was  educated  at  Worcefter  college,  Oxford,  which  owed 
its  foundation  to  Sir  Thomas  Cookes  Winford,  Bart,  a  fecond 
coufin  of  our  author’s.  On  leaving  the  univerfity,  he  com¬ 
menced  ftudent  of  law  in  the  Tqmple ;  but,  as  the  drynefs  of 
this  ftudy  did  not  fuit  the  livelinefs  of  his  genius,  he  foon  re- 
linquiffied  it.  He  married  a  young  lady  of  a  good  family  and 
fome  fortune;  but  their  tempers  not  agreeing,  a  perfect  har¬ 
mony  did  not  long  fubfift  between  them.  Fie  now  launched 
into  all  the  falliionable  follies  of  the  age,  gaming  not  excepted  ; 
and  in  a  few  years  fpent  his  whole  fortune.  His  neceffities  led. 
him  to  the  ftage,  and  he  made  his  firft  appearance  in  the  cha¬ 
racter  of  Othello.  He  next  performed  Fondlewife  with  much 
more  applaufe  ;  and  this,  indeed,  was  ever  after  one  of  his  capital 
parts.  He  attempted  Lord  Foppington  likewife,  but  prudently 
gave  it  up.  But  as  Mr.  Foote  was  never  a  capital  aCtor  in  the 
plays  of  others,  his  falary  was  very  unequal  to  his  gay  and  ex¬ 
travagant  turn ;  and  he  contracted  debts  which  forced  him  to 
take  refuge  within  the  verge  of  the  court. 

In  1747  he  opened  the  little  theatre  in  the  Hay-market, 
taking  upon  himl'elf  the  double  character  of  author  and  per¬ 
former;  and  appeared  in  a  dramatic  piece  of  his  own  com- 
pofing,  called  the  Divcrfions  of  the  Morning'.  This  piece  con¬ 
fided  of  nothing  more  than  the  exhibition  of  feveral  characters 
well  known  in  real  life;  whole  manner  of  converlation  and  ex- 
preffion  this  author  very  happily  hit  oft'  in  the  diCtion  of  his 
drama,  and  Hill  more  happily  reprelented  on  the  ftage,  by  an 
exact  and  molt  amazing  imitation,  not  only  of  the  manner  and 
tone  of  voice,  but  even  of  the  very  perfons,  of  thofe  whom  he 
intended  to  take  off.  In  this  performance,  a  certain  phyfician. 
Dr.  I. — n,  well  known  for  the  oddity  and  Angularity  of  his 
appearance  and  converfation,  and  the  celebrated  Chevalier  Tay¬ 
lor,  who  was  at  that  time  in  the  height  of  his  popularity,  were 
made  objects  of  Foote’s  ridicule ;  the  latter,  indeed,  very  de- 
fervedly ;  and,  in  the  concluding  part  of  his  fpeech,  under  the 
character  of  a  theatrical  direCtor,  Mr.  Foote  took  off,  with 
great  humour  and  accuracy,  the  feveral  ftyles  of  aCting  of  every 
principal  performer  on  the  Engliffi  ftage.  This  performance 
at  firft  met  with  fome  oppofition  from  the  civil  magiltrates  of 
'YVeltminfier,  under  the  fanCtion  of  the  aCt  of  parliament  for 
limiting  the  number  of  playhoules,  as  well  as  from  the  jea- 
loufy  of  one  of  the  managers  of  Drury-lane  playboiii’e ;  but 
the  author  being  patronized  by  many  of  the  principal  nobility, 
and  other  perfons  of  diltinCtiou,  this  oppofition  was  over- ruled  : 


f 

F  O  O  £560]  FOR 


and,  having  altered  the  title  of  his  performance,  Mr.  Foote  pro¬ 
ceeded,  without  further  moledation,  to  give  Tea  in  a  Morning 
to  his  friends,  and  rcpfefented  it  through  a  run  of  40  mornings 
to  crowded  and  fplendid  audiences.  The  enfuing  feafon  he  pro¬ 
duced  another  piece  of  the  fame  kind,  which  he  called  An  Auc¬ 
tion  of  Pictures.  In  this  performance  he  introduced  leveral  new 
and  popular  characters  ;  particularly  Sir  Thomas  de  Veil,  then 
the  acting  judice  of  peace  for  Wedminder,  Mr.  Cock  the  ce¬ 
lebrated  auctioneer,  and  the  equally  famous  orator  Henley. 
This  piece  alfo  had  a  very  great  run.  His  Knights,  which  was 
the  produce  of  the  enfuing  feafon,  was  a  performance  of  fome- 
what  more  dramatic  regularity  :  but  dill,  although  his  plot  ancf 
characters  feemed  lefs  immediately  perfonal,  it  was  apparent 
that  he  kept  tome  particular  real  perfons  llrongly  in  his  eye  in 
the  performance  ;  and  the  town  took  upon  themfelves  to  fix 
them  where  the  refemblance  appeared  to  be  the  molt  driking- 
Thus  Mr.  Foote  continued  frqm  time  to  time  to  feleCt,  for  the 
entertainment  of  the  public,  fuch  characters,  as  well  general  as 
individual,  as  feemed  molt  likely  to  engage  their  attention. 
His  dramatic  pieces,  exclufive  of  the  interlude  called  Piety  in 
Pattens,  are  as  follow :  Tatte,  The  Knights,  The  Author,  The 
Englifhman  in  Paris,  The  Englifhman  returned  from  Paris,  The 
Mayor  of  Garrat,  The  Liar,  The  Patron,  The  Minor,  The  Ora¬ 
tors,  The  Commiffary,  The  Devil  upon  Two  Sticks,  The  Lame 
Lover,  The  Maid  of  Bath,  The  Nabob,  The  Cozeners,  The 
Capuchin,  The  Bankrupt,  and  an  unfinidied  comedy  called  The 
Slanderer.  All  thefe  works  are  only  to  be  ranked  among  the 
petit es  pieces  of  the  theatre.  In  the  execution  they  are  fome- 
what  loofe,  negligent,  and  unfinidied  ;  the  plots  are  often  irre¬ 
gular,  and  the  cataftrophes  not  always  conclufive :  but,  with 
all  thefe  deficiencies,  they  contain  more  ftrength  of  charaCler, 
more  drakes  of  keen  fatire,  and  more  touches  of  temporary  hu¬ 
mour,  than  are  to  be  found  in  the  writings  of  any  other  modern 
dramatid.  Even  the  language  fpoken  by  his  characters,  incor- 
reCt  as  it  may  fometimes  feern,  will  on  a  dofer  examination  be 
found  entirely  dramatical ;  as  it  abounds  with  thofe  natural 
minutiae  of  expreffion  which  frequently  form  the  very  bafis  of 
charaCler,  and  which  render  it  the  trued  mirror  of  the  conver- 
fation  of  the  times  in  which  he  wrote. 

In  the  year  1766,  being  on  a  party  of  pleafure  with  the  late 
duke  of  York,  lord  Mexborough,  and  Sir  Francis  Delaval,  Mr. 
Foote  had  the  misfortune  to  break  his  leg,  by  a  fall  from  his 
horfe  ;  in  confequence  of  which,  he  was  compelled  to  undergo 
an  amputation.  This  accident  fo  fenfibly  affeCted  the  duke, 
that  he  made  a  point  of  obtaining  for  Mr.  Foote  a  patent  for 
lifej  whereby  he  was  allowed  to  perform,  at  the  little  theatre 
in  the  Haymarket,  from  the  15th  of  May  to  the  ijth  of  Sep¬ 
tember  eveiy  year. 

He  now  became  a  greater  favourite  of  the  town  than  ever  : 
his  very  laughable  pieces,  with  his  more  laughable  performance, 
condantly  filled  his  houfe }  and  his  receipts  were  fome  feafons 
almoft  incredible.  Parfitnony  was  never  a  vice  to  be  aferibed 
to  Mr.  Foote  ;  his  hofpitality  and  generality  were  ever  conlpi- 
cuous  ;  he  was  vifited  by  the  fird  nobility,  and  he  was  fome¬ 
times  honoured  even  by  royal  gueds. 

The  attack  made  upon  his  charaCler  by  one  of  his  domedics, 
whom  he  had  difmiffed  for  misbehaviour,  is  too  well  known  to 
he  particularized  here.  Suffice  it  to  fay,  he  was  honourably 
acquitted  of  that  charge :  but  it  is  believed  by  fome,  that  the 
fhock  which  he  received  from  it  accelerated  his  death  ;  others 
pretend,  that  his  literary  altercation  with  a  certain  then  ciuchefs, 
or  rather  her  agents,  much  affeded  him,  and  that  from  that 
time  his  health  declined.  It  is  probable,  however,  that  his  na¬ 
tural  volatility  of  fpirits  could  fcarcely  fail  to  fupport  him 
againd  all  impreffions  from  either  of  thefe  quarters. 

Air.  Foote,  finding  his  health  decline,  entered  into  an  agree¬ 
ment  with  Mr.  Co'man,  for  his  patent  of  the  theatre;  according 


to  which,  he  was  to  receive  from  Mr.  Colman  .  1600I.  per  an¬ 
num,  befides  a  dipulated  fum  whenever  he  chofe  to  perform, 
Air.  Foote  made  his  appearance  two  or  three  times  in  fome  of 
the  mod  admired  characters  ;  but  being  luddenly  afieCled  with 
a  paralytic  drake  one  night  whild  upon  the  ftage,  he  was  com¬ 
pelled  to  retire.-  He  was  advifed  to  bathe ;  and  accordingly 
repaired  to  Brighthelmdone,  where  he  apparently  recovered  his 
former  health  arid  fpirits,  and  was  what  is  called  th z  fiddle  of 
the  company  who  reforted  to  that  agreeable  place  of  amufement. 
A  few  weeks  before  his  death,  he  returned  to  London  ;  but,  by 
the  advice  of  his  phyfieians,  fet  out  with  an  intention  to  fpend 
the  winter  at  Paris  and  in  the  fouth  of  France.  He  had  got  no 
farther  than  Dover,  -when  he  was  fuddenly  attacked  by  another 
drake  of  the  pally,  which  in  a  few  hours  terminated  his  ex¬ 
istence.  Fie  died  on  the  aid  of  OCtober  1777,  in  the  56th  year 
of  his  age,  and  was  privately  interred  in  the  cloiders  of  Wed- 
minder  abbey. 

FOP,  probably  derived  from  the  vappa  of  Horace,  applied 
in  the  fird  fatire  of  his  fird  book  to  the  wild  and  extravagant 
Nsevius,  is  ufed  among  us  to  denote  a  perfon.  who  cultivates  a 
regard  to  adventitious  ornament  and  beauty  to  excefs. 

FORAMEN,  in  anatomy,  a  name  given  to  leveral  apertures 
or  perforations  in  various  parts  of  the  body  ;  as,  1.  The  ex¬ 
ternal  and  internal  foramina  of  the  cranium  or  fkull.  2.  The 
foramina  in  the  upper  and  lower  jaw.  3.  Foramen  lachrymale. 
4.  Foramen  membrane*;  tympani.  The  Foramen  Ovate  is  an 
oval  aperture  or  paffage  through  the  heart  of  a  feetus,  which 
clofes  up  after  birth.  It  arifes  from  the  coronal  vein,  near  the 
right  auricle,  and  pafies  direClly  into  the  left  auricle  of  the 
heart,  ferving  for  the  circulation  of  the  blood  in  the  foetus,  till 
fuch  time  as  the  infant  breathes,  and  the  lungs  are  open  ;  it 
being  generally  reckoned  one  of  the  temporary  parts  of  the 
feetus,  wherein  it  differs  from  an  adult  ;  although  almod  all 
anatomids,  Mr.  Chefelden  excepted,  affine  us,  that  the  foramen 
ovale  has  fometimes  been  found  in  adults.  See  Fcetus. 

FORCE,  in  philofopby,  denotes  the  caufe  of  the  change  in 
the  date  of  a  body,  when,  being  at  red,  it  begins  to  move,  or 
lias  a  motion  which  is  either  not  uniform  or  not  direct.  While 
a  body  remains  in  the  fame  date,  either  of  red  or  of  uniform 
and  rectilinear  motion,  the  caufe  of  its  remaining  in  fuch  a  date 
is  in  the  nature  of  the  body,  and  it  cannot  be  faid  that' any  ex- 
trinfic  force  has  aided  on  it.  This  internal  caule  or  principle  is 
called  inertia. 

Mechanical  forces  may  be  reduced  to  two  forts  :  one  of  a 
body  at  reft,  the  other  of  a  body  in  motion.  The  force  of  a  body 
at  red,  is  that  which  we  conceive  to  be  in  a  body  lying  dill  on  a 
table,  or  hanging  by  a  rope,  or  fupported  by  a  fpring,  See.  and 
this  is  called  by  the  names  of  preffurc,  tenfon,  force,  or  vis  mor - 
tua ,  folicitatio,  conatus  movendi,  conamen,  &c.  To  this  clafs 
alfo  of  forces  we  mud  refer  centripetal  and  centrifugal  forces, 
though  they  refide  in  a  body  in  motion  ;  becaufe  thefe  forces 
are  homogeneous  to  weights,  preffures,  or  tenfions  of  any 
kind. 

The  force  of  a  body  in  motion  is  a  power  redding  in  that  body 
fo  long  as  it  continues  its  motion  ;  by  means  of  which  it  is  able 
to  remove  obdacles  lying  in  its  way  ;  to  lelfen,  dedroy,  or  over¬ 
come  the  force  of  any  other  moving  body,  which  meets  it  in  an 
oppofite  direction ;  or  to  furmount  any  dead  preffure  or  refidance, 
as  tendon,  gravity,  friction,  &c.  for  fome  time  ;  but  which 
will  be  kffened  or  dedroyed  by  fuch  retidance  as  ledens  or 
dedroys  the  motion  of  the  body.  This  is  called  moving  force, 
vis  matrix,  and  by  fome  late  writers  vis  viva,  to  didinguifh  it 
from  the  vis  mortua  fpoken  of  before  ;  and  by  thele  appella¬ 
tions,  however  different,  the  fame  thing  is  underdood  by  all 
mathematicians  ;  namely,-  that  power  of  difplacing,  of  with- 
danding  oppofite  moving  forces,  or  of  overcoming  any  dead  re- 
fidance,  which  refides  in  a  moving  body,  and  which,  in  whole 
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or  in  part,  continues  to  accompany  it,  fo  long  as  the  body  moves. 
See  Mechanics. 

We  have  feveral  curious  as  well  as  ui'eful  obfervations  in 
Delaguliers's  Experimental  Philofophy,  concerning  the  compa¬ 
rative  forces  of  men  and  horfes,  and  the  beft  way  of  applying 
them.  A  horfe  draws  with  the  greateft  advantage  when  the  line 
of  direction  is  level  with  his  bread  ;  in  fuch  a  fituation,  he  is 
able  to  draw  200  lb.  eight  hours  a-day,  walking  about  two  miles 
and  an  half  an  hour.  And  if  the  lame  horfe  is  made  to  draw 
240  lb.  he  can  work  but  fix  hours  a-day,  and  cannot  go  quite 
fo  fall.  On  a  carriage,  indeed,  where  friftion  alone  is  to  be 
overcome,  a  middling  horfe  will  draw  1000  lb.  But  the  beft 
way  to  try  a  horfe’s  force  is,  by  making  him  to  draw  up  out 
of  a  well,  over  a  (ingle  pulley  or  roller  ;  and  in  fuch  a  cafe, 
one  horfe  with  another  will  draw  200  lb.  as  already  obferved. 
Five  men  are  found  to  be  equal  in  ftrength  to  one  horfe,  and 
can  with  as  much  cafe  pulh  round  the  horizontal  beam  of  a 
mill,  in  a  walk  40  feet  wide  ;  whereas  three  men  will  do  it  in 
a  walk  only  19  feet  wide.  The  worlt  way  of  applying  the  force 
of  a  horfe  is  to  make  him  carry  or  draw  up  hill  :  for  if  the 
hill  be  fteep,  three  men  will  do  more  than  a  horfe,  each  man 
climbing  up  fatter  with  a  burden  of  100  lb.  weight,  than  a 
horfe  that  is  loaded  with  300  lb. ;  a  difference  which  is  owing 
to  the  pofition  of  the  parts  of  the  human  body  being  better 
adapted  to  climbing  than  thofe  of  a  horfe.  On  the  other  hand, 
the  beft  way  of  applying  the  force  of  a  horfe  is  an  horizontal 
direiftion,  wherein  a  man  can  exert  leaft  force  :  thus  a  man, 
weighing  140  lb.  and  drawing  a  boat  along  by  means  of  a  rope 
coming  over  his  fhoulders,  cannot  draw  above  27  lb.  or  exert 
above  one-feventh  part  of  the  force  of  a  horfe  employed  to  the 
fame  purpofe. 

The  very  beft  and  moft  effectual  pofture  in  a  man  is  that  of 
rowing ;  wherein  he  not  only  a£ts  with  more  mufcles  at  once 
for  overcoming  the  refiftance  than  in  any  other  pofition,  but, 
as  he  pulls  backwards,  the  weight  of  his  body  affifts  by  way 
of  lever.  See  Defaguliers,  Exp.  Phil.  vol.  i.  p.  241  and  267. 

Foucf.,  in  law,  fignifies  any  unlawful  violence  offered  to 
things  or  perfor.s,  and  is  divided  into  limple  and  compound. 
Simple  force  is  what  is  fo  committed,  that  it  has  no  other  crime 
.attending  it  ;  as  where  a  perfon  by  force  enters  on  another’s 
potfcifiun,  without  committing  any  other  unlawful  a<T  Com¬ 
pound  force  is  where  fome  other  violence  is  committed 
with  fuch  an  act,  which  of  itfelf  alone  is  criminal  ;  as  if  one 
enters  by  force  into  another’s  houfe,  and  there  kills  a  perfon  or 
ravifhes  a  woman.  There  is  likewife  a  force  implied  in  law,  as 
in  every  trefpafs,  refeue,  or  ditfeifin,  and  an  actual  force  with 
weapons,  number  of  perfons,  &c.  Any  perfon  may  lawfully 
enter  a  tavern,  inn,  or  vi£tualling-houfc  ;  fo  may  a  landlord 
bis  tenant’s  houfe,  to  view  repairs,  &c.  But  if,  in  thefe  cales, 
the  perfon  that  enters  commits  any  violence  or  force,  the  law 
will  prefume  that  he  entered  for  that  purpofe. 

FORCEPS,  in  furgery,  ike.  an  inttrument  rcfembling,  in 
fliape,  a  pair  of  feiffars,  Their  ufe  is  to  lay  hold  of  any  flefhy 
or  membranous  parts  of  the  body,  as  ocgafion  requires.  See 
Surgery. 

FORCIBLE  entry,  is  a  violent  and  aftual  entry  into  houfes 
or  lands;  and  a  forcible  detainer,  is  where  one  by  violence 
with-holds  the  poffetfion  of  lands,  &c.  fo  that  the  perfon  who 
has  a  right  of  catty  is  barred  or  hindered  therefrom.  At 
common  law,  any  perfon  that  had  a  right  to  enter  into  lands, 
&c.  might  retain  polfelfion  by  force.  Bu,t  this  liberty  being 
abufed,  to  the  breach  of  the  peace,  it  was  therefore  found  ne- 
ceffary  that  the  fame  ftiould  be  reftrained  :  though,  at  this 
-day,  he  who  is  wrongfully  difpoffeffed  of  goods  may  by  force 
retake  them.  By  ftatute,  no  perlons  fhall  make  an  entry  on 
any  lands  or  tenements,  except  where  it  is  given  by  law,  and  in 
a  peaceable  manner,  even  though  they  haye  title  of  entry,  on 
Vor..  Ill, 


pain  of  imprifonment  :  and  where  a  forcible  entry  is  com¬ 
mitted,  juftices  of  peace  are  authorized  to  view  the  place,  and 
enquire  of  the  force  by  a  jury,  fummoned  by  the  flieriff  of  the 
county  ;  and  they  may  caufe  the  tenements,  &c.  to  be  reftored, 
and  imprifon  the  offenders  till  they  pay  a  fine.  Likewife  a  writ 
of  forcible  entry  lies,  where  a  perfon  feifed  of  freehold  is  by 
force  put  out  of  it. 

Forcible  Marriage ,  of  a  woman  of  eftate,  is  felony.  For 
by  the  ftatute 3  H.  7.  c.  2.  it  is  etia&ed^  ,f  That  if  any  perfons 
fhall  take  away  any  woman  having  lands  or  goods,  or  that  is 
heir-apparent  to  her  anceflor,  by  force,  and  againft  her  will, 
and  marry  or  defile  her;  the  takers,  procurers,  abettors,  and 
receivers,  of  the  woman  taken  away  againft  her  will,  and  know¬ 
ing  the  fame,  fhall  be  deemed  principal  felons  ;  but  as  to  pro¬ 
curers  and  acceflbries,  they  arc,  before  the  offence  be  commit¬ 
ted,  to  be  excluded  the  benefit  of  clergy,  by  39  Eliz.  c.  9.  The 
indiftment  on  the  ftatute  3  H.  7  is  exprefsly  to  fet  forth,  that 
the  woman  taken  away  had  lands  or  goods,  or  was  heir  apparent; 
and  alfo  that  (he  was  married  or  defiled,  becaufe  no  other  cafe 
is  within  the  ftatute  ;  and  it  ought  to  allege  that  the  taking  was 
for  lucre.  It  is  no  excul'e  that  the  woman  at  firft  was  taken  away 
with  her  content  :  for  if  ftie  afterwards  refute  to  continue  with 
the  offender,  and  be  forced  againft  her  will,  fhe  may  from  that 
time  properly  be  faid  to  be  taken  againft  her  will ;  and  it  is  not 
material  whether  a  woman  fo  taken  away  be  at  laft  married  or 
defiled  with  her  own  content  or  not,  if  file  were  under  force  at 
the  time  ;  the  offender  being  in  both  cales  equally  within  the 
words  of  the  a£t. 

Thofe  perfons  who,  after  the  fa£t,  receive  the  offender,  are 
but  acceflbries  after  the  offence,  according  to  the  rules  of  com¬ 
mon  law  ;  and  thofe  that  are  only  privy  to  the  damage,  but  not 
parties  to  the  forcible  taking  away,  are  not  within  the  a£L  H. 
P.  C.  1 19.  A  man  may  be  indibted  for  taking  away  a  woman 
by  force  in  another  country  ;  for  the  continuing  of  the  force  in 
any  country  amounts  to  a  forcible  taking  there.  Ibid.  Taking 
away  any  woman-child,  under  the  age  of  16  years  and  unmar¬ 
ried,  out  of  the  cuftody  and  without  the  content  of  the  father 
or  guardian,  See.  the  offender  fhall  fuffer  fine  and  imprifonment ; 
and  if  the  wc^ian  agrees  to  any  contract  of  matrimony  with 
fuch  perfon,  fhe  fhall  forfeit  her  eftate  during  life  to  the  next 
of  kin  to  whom  the  inheritance  ftiould  defeend,  Sec.  Stat.  4 
Sc  5  P  and  M.  c.  8.  This  is  a  force  againft  the  parents  :  and 
an  information  will  lie  for  feducing  a  young  man  or  woman  from 
their  parents,  againft  their  confents,  in  order  to  marry  them. 
See.  See  Marriage. 

FORCING,  in  gardening,  a  method  of  producing  ripe  fruits 
from  trees  before  their  natural  feafon.  The  method  of  doing  it 
is  this  :  A  wall  ftiould  be  erefted  ten  feet  high  ;  a  border  mu  ft 
be  marked  out  on  the  fouth  tide  of  it,  of  about  four  feet  wide,  and 
fome  flakes  niuft  be  fattened  into  the  ground  all  along  the  edge 
of  the  border  ;  thele  ftiould  be  four  inches  thick.  They  are  in¬ 
tended  to  reft  the  glafs  lights  upon,  which  are  to  dope  backwards 
to  the  wall,  to  ftielter  the  fruit  as  there  ftiall  be  occafion  ;  and 
there  mult  be' at  each  end  a  door  to  open  either  way,  ac¬ 
cording  as  the  wind  blows.  The  frame  ftiould  be  made  move- 
able  along  the'  wall,  that  when  a  tree  has  been  forced  one  year 
the  frame  may  be  removed  to  another,  and  fo  on,  that  the  trees 
may  each  of'  them  be  forced  only  once  in  three  years,  at  which 
rate  they  will  laft  a  long  time.  They  mult  be  always  well- 
grown  trees  that  are  chofen  for  forcing  ;  for  young  ones  are 
footi  deftroyed,  and  the  fruit  that  is  produced  from  them  is  never 
fo  well  tailed .  The  fruits  molt  proper  for  this  management 
are  the  avant  or  fmall  white  nutmeg,  the  albemarle,  the  early 
Newington,  and  the  brown  nutmeg  peaches  ;  Mr.  Fairchild's 
early,  and  the  clrugo  and  Newington  nectarines  ;  the  inafeuline 
apricot,  and  the  may-duke  and  may-cherry.  For  grapes,  the 
white  and  black  fweet-watcr  are  the  prope.reft  ;  and  of  goofe- 
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berries  the  Dutch  white,  the  Dutch  early  green,  and  the  walnut 
goofeberry  ;  and  the  large  Dutch  white  and  large  Dutch  red 
currants. 

The  dung,  before  it  is  put  to  the  wall,  fhould  be  laid  together  i  n 
a  heap  for  rive  or  fix  days,  that  it  may  heat  uniformly  through  ; 
and  when  thus  prepared  it  mutt  be  laid  four  feet  thick  at  the 
bafe  of  the  wall,  and  go  doping  up  till  it  is  two  feet  thick  at 
the  top.  It  mu  ft  be  laid  at  leaft  within  three- or  four  inches  of 
the  top  of  the  wall  ;  and  when  it  finks,  as  it  will  fink  two  or 
three  feet,  more  dung  mull  be  laid  on  ;  for  thefirft  heat  will  do 
little  more  than  juft  fweil  the  blofi'om-buds.  The  covering  the 
trees  with  glalTesis  of  great  fervice  ;  but  they  ftiould  be  taken  off 
to  admit  the  benefit  of  gentle  fnowers  to  the  trees,  and  the  doors 
at  the  ends  fhould  be  either  left  entirely  open,  or  one  or  both  of 
them  opened,  and  a  mat  hung  before  them,  at  once  to  let  the 
air  circulate  and  keep  off  the  frolls.  The  dung  is  never  to  be 
applied  till  towards  the  end  of  November  ;  and  three  changes 
of  it  will  be  fulficient  to  ripen  the  cherries,  which  will  be  very 
fine  in  February.  With  regard  to  the  apricots,  grapes,  netla- 
rines,  peaches,  and  plums,  if  the  weather  be  milder,  the  glades 
are  to  be  opened  to  let  in  fundline  or  gentle  diowers.  If  a  row 
or  two  of  fcarlet  ftrawberries  be  planted  at  the  back  of  the 
frame,  they  will  ripen  in  February  or  the  beginning  of  March  ; 
the  vines  will  blodom  in  April,  and  the  grapes  will  be  ripe  in 
June. 

It  diould  be  carefully  obterved  not  to  place  early  and  late 
ripening  fruits  together,  becaufe  the  heat  neceflary  to  force  the 
late  ones  will  be  of  great  injury  to  the  early  ones  after  they  have 
fruited.  The  mafeuline  apricot  will  be  ripe  in  the  beginning 
of  April,  the  early  nectarines  will  be  ripe  about  the  fame  time, 
and  the  forward  fort  of  plums  by  the  latter  end  of  that  month. 
Goofeberries  will  have  fruit  fit  for  tarts  in  January  or  February, 
and  will  ripen  in  March  ;  and  currants  will  have  ripe  fruit  in 
April.  The  trees  need  not  be  planted  fo  diftant  at  tbefe  walls 
as  at  others,  for  they  clo  not  (hoot  fo  freely  as  in  the  open  air  : 
nine  feet  afunder  is  fufficient.  They  diould  be  pruned  about 
three  weeks  before  the  heat  is  applied. 

Forcing,  in  the  wine  trade,  a  term  ufed  by  the  wine-coopers, 
for  the  fining  down  wines,  and  rendering  them  fir  for  immediate 
draught.  The  principal  inconvenience  of  the  common  way  of 
fining  down  the  white-wines  by  ifingiafs,  and  the  red  by  whites 
of  eggs,  is  the  downefs  of  the  operation  ;  thefe  ingredients  not 
performing  their  office  in  lefsthan  a  week,  or  fometimes  a  fort¬ 
night,  according  as  the  weather  proves  favourable,  cloudy  or 
clear,  windy  or  calm  :  this  appears  to  be  matter  of  conftant 
obfervation.  But  the  wine- merchant  frequently  requires  a  me¬ 
thod  that  (hall  with  certainty  make  the  wines  fit  for  tafting 
In  a -few  hours.  A  method  of  this  kind  there  is,  but  it  is  kept 
jn  a  few  hands  a  valuable  fecret.  Perhaps  it  depends  upon  a 
prudent  ufe  of  a  tartarized-  fpirit  of  wine,  and  the  common  for¬ 
cing,  as  oceafion  is,  along  with  gypfum,  as  the  principal  ;  all 
which  are  to  be  well  ftirred  about  in  wine,  for  half  an  hour  be¬ 
fore  it  is  differed  to  reft. 

FORDOUN  (John  of),  the  father  of  Scottiffi  hiftory,  flou- 
riftied  in  the  reign  of  Alexander  III.  towards  the  end  of  the  13th 
century.  But  of  his  life  there  is  nothing  known  with  certainty, 
though  there  was  not  a  monaftery  that  poffefied  not  copies  of  his 
work.  The  firftfive  books  of  the  hiftory  which  bears  his  name 
were  written  by  him  :  the  reft  were  fabricated  from  materials 
left  by  him,  and  from  new  collections  by  different  perfons.  A 
manufeript  in  vellum  of  this  hiftorian  is  in- the  library  of  the  uni- 
■verfity  of  Edinburgh. 

FORDWICH,  a  member  of  the  town  and  port  of  Sand¬ 
wich  in  Kent,  leated  on  the  river  Stour,  and'  governed  by  a 
mayor,  jurats,  and  commonalty.  It  is  noted  for  its  excellent 
trouts,  and  lies  three  miles  N.  E.  of  Canterbuiy,  and  eight  W. 
of  Sandwich. 
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FORDYCE  (David),  an  elegant  and  learned  writer  of  the 
prefent  age,  was  profelfor  of  philofophy  in  the  M arifchal -col¬ 
lege,  Aberdeen.  He  was  originally  defigned  for  the  lniniftry  - 
to  prepare  himfelf  for  which  was  the  whole  aim  of  his  ambition, 
and  for  a  courfe  of  years  the  whole  purpofe  of  his  {Indies. 
How  well  he  was  qualified’  to  appear  in- that  character,  appears- 
from  his  “  Theodoras,  a  dialogue  concerning  the  art  of  preach¬ 
ing.”  After  having  finifhed  this  work,  he  went  abroad  on  his 
travels,  in  order  to  obtain  frefh  (lores  of  knowledge  :  but  after 
a  fuccefsful  tour  through  feveral  parts  of  Europe,  he  was  un¬ 
fortunately  call  away  in  a  (form  on  the  coaft  of  Holland.  Be- 
fides  the  above  work,  he  wrote  Dialogues  on  Education,  8vo, 
and  a  Treatife  of  Mural  Philofophy,  published  in  the  Preceptor.. 
The  third  edition  of  his  Theodoras  was  published  in  London, 
after  his  untimely  death,  by  his  brother  the  Rev.  Mr.  James 
Fordyce,  an  eminent  differititig  miniftef^in  1735. 

FORE,  applied  to  a  fhip,  denotes  all  that  part  of  a  (hip's 
frame  and  machinery  which  lies  near  the  Item. 

Fore  and  aft  isuled  for  the  whole  (hips-  length,  or  from  end- 
to  end. 

FORECASTLE  of  a  Strip,  that  part  where  the  foremaft 
(lands.  It  is  divided  from  the  reft  by  a  bulk-head. 

FOREIGN,  fomething  extraneous,  or  that  comes  from 
abroad.  The  word  is  formed  from  the  Latin  fares,  “  doors  ;  ” 
or  fans,  “  out  of  doors;"  or  forum,  “market,”  &rc.  Foreign 
minifter,  foreign  prince,  goods,  &rc.  are  thofe  belonging  to  other 
nations.  See  Minister,  &c;  Foreign  io  the  purpofe.,  fignifies 
a  thing  remote  or  impertinent-. 

Foreign  Attachment,  in  law,  is  an  attachment  of  the- goods 
of  foreigners  found  within  a  city  or  liberty,  for  the  fatisfaition  of 
fome  citizen  to  whom  the  foreigner  is  indebted  ;  or  it  fignifies 
an  attachment  of  a  foreigner’s  money  in  the  hands  of  another 
perfon. 

Foreign  Kingdom,  a  kingdom  under  the-dominion  of  a  fo¬ 
reign  prince.  At  the  inftanee  of  an  ambaflador  or  conlul,  any 
offender  againft  the  laws  here  may  be  lent  for  hither  from  a  fo¬ 
reign  kingdom  to  which  he  hath  fled.  And  where  a  ftranger- 
of  Holland,  or  any  foreign  countin'-,  buys  goods  at  London,  for 
inftanee,  and  there  gives  a  note  under  hi,  hand  for  payment; 
and  then  goes  away  privately  into  Holland  ;  in  that  cafe,  the- 
feller  may  have  a  certificate  from  the  lord  mayor,  on  the  proof 
of  the  fale  and  delivery  of  fuch  goods,  whereupon  a  procefs  will 
be  executed  on  the  party  in  Holland; 

Foreign  Oppofer,  or  Appofer,  an  officer  in  the  exchequer 
that  oppofes  or  makes  a  charge  on  all  (heriffs.  See.  of  their  green 
wax  ;  that  is  to  fay,  fines,,  ilfues,  amerciaments,  recogni¬ 
zances,  &c-. 

Foreign  Plea,  fignifies  anobjeCtion  to  the  judge  of  the  court, 
by  refuting  him  as  incompetent,  becaufe  the  matter  in  queftion 
is  not  within  his  jurifdiftion. 

Foreign  Seamen,  ferving  two  years  on  board  Bfitifh  (hips; 
whether  of  war,  trade,  or  privateers,  during  the  time  of  war, 
fhall  be  deemed  natural-born  fubjeCts.. 

FOREIGNER,  the  natural-born  fubjeCt  to  fome  foreign 
prince.  Foreigners,  though  made  denizens,  or  naturalized,  are 
difabled  to  bear  any  office  in  government,  to  be  of  the  privy 
council,  or  members  of  parliament,  &-c.  This  is  by  the  acts  of 
the  fettlement  of  the  crown;  Such  perluns  as  are  not  freemen  of  a 
city  or  corporation  are  alfo  called  foreigners,  to  diftinguilh  them 
from  the  members  of  the  fame. 

FOREJUDGER,  in  law,  fignifies  a  judgment  whereby  one 
is  deprived  or  put  by  a  thing  in  queftion.  To  be  forejudged  the. 
court,  is  where  an  officer  or  attorney  of  any  court  is  expelled 
the  fame  for  malpractice,  or  for  not  appearing  to  an  action  on 
a  bill  filed  againft  him,  &c.  And  where  an,  attorney  of  th« 
common-pleas  is  fued,  the  plaintiff's  attorney  delivers  the  bill 
to  one  of  the  criers  of  the  court,  who  calls  the  attorney  do- 
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ftnifsnt,  and  iolemnly  proclaims  aloud,  that,  if  he  does  not  ap¬ 
pear  thereto,  he  will  be  forejudged  :  likewife  a  rule  is  given  by 
the  fecondary  for  his  appearance  :  and  if  the  attorney  appears 
not  in  four  days*  then  the  clerk  of  the  warrants  ftrikes  fuch  an 
nttorney  off  the  roll  of  attorneys  ;  after  which  he  becomes  liable 
to  be  arrefted  like  any  other  perfon  :  but  when  an  attorney  is 
forejudged,  he  may  be  reftored  on  clearing  himfelf  from  his  con¬ 
tumacy,  and  making  fatisfaftion  to  the  plai  . tiff',  &c. 

FORELAND,  or  Foreness,  in  navigation,  a  point  of  land 
jutting  out  into  the  fea. 

North  Foreland,  a  promontory,  which  is  the  N.  E.  point 
of  the  I(le  of  Thanet  in  Kent.  It  is  alfo  the  molt  fouthern 
part  of  the  port  of  London,  which  is  thence  extended  N.  in  a 
right  line  to  "the  point  called  the  Nafe,  in  Eflex,  and  forms  the 
mouth  of  the  Thames.  Here  is  a  round  brick  tower,  near  So 
feet  high,  creeled  by  the  Trinity  Houle,  for  a  fcamark. 

South  Foreland,  a  headland,  forming  the  E.  part  of  the 
eoaft  of  Kent,  and  called  South,  in  relpeft  to  its  bearing  from 
the  other  Foreland,  which  is  about  fix  mile#  to  the  N.  Between 
t-hefe  two  capes  is  the  noted  road  called  the  Downs,  to  which 
they  area  great  fccurity. 

FORE- LOCKS,  in  the  fca-language,  little  flat  wedges  made 
with  iron,  ufed  at  the  ends  of  bolts,  to  keep  them  from  flying 
out  of  their  holes. 

FORE-MAST  of  a  Srnr,  a  large  round  piece  of  timber, 
placed  in  her  fore-part  or  fore-cattle,  and  carrying  the  fore¬ 
fail  and  fore -top-fail  yards.  Its  length  is  nfually  5-  of  the  main- 
maft,  and  the  fore-top-gallant-maft  is  ~  the  length  of  the  fore¬ 
top. 

Fo K e m a st-ATm,  are  thofe  on  board  a  fl  ip  that  take  in  the 
top-fails,  fling  the  yards,  furl  the  fails,  bowle,  trice,  and  take 
their  turn  at  the  helm,  &c. 

FOREST,  in  geography,  a  huge  wood  ;  or,  a  large  extent 
of  ground  covered  with  trees.  The  word  is  formed  of  the  Latin 
forejia,  which  firft  occurs  in  the  capitulars  of  Charlemagne,  and 
which  itfelf  is  derived  from  the  German  fro  ft,  fignifying  the 
fame  thing.  Spelman  derives  it  from  the  Latin  forts  reft  at,  by 
reafon  forefts  are  out  of  towns.  Others  derive  forejia  from 
fens,  q.  d  Forejia,  quoad  Jit  tutu  ftatio  ferarum,  as  being  a  fafe 
Bation  or  abode  for  wild  beads.  The  Caledonian  and  Hercynian 
forefts  are  famous  in  hiflory.  The  firft  was  a  celebrated  retreat 
of  the  ancient  Pifls  and  Scots  :  the  latter  anciently  occupied 
the  greateft  part  of  Europe  ;  particularly  Germany,  Poland, 
Hungary,  & c.  In  Caelar’s  time  it  extended  from  the  borders 
of  Allatia  and  Switzerland  to  Tranfylvania,  and  was  computed 
6o  days  journey  long,  and  9  broad  :  fome  parts  or  cantons 
thereof  are  Bill  remaining.  The  ancients  adored  foreBs,  and 
imagined  a  great  part  of  their  gods  to  refide  therein  :  temples 
were  frequently  built  in  the  thickeft  foreBs  ;  the  gloom  and 
filence  whereof  naturally  infpire  fentiments  of  devotion,  and 
turn  men’s  thoughts  within  themfelves.  For  the  like  reafon, 
the  Druids  made  foreBs  the  place  of  their  refidence,  per¬ 
formed  their  facrifices,  in  Bruited  their  youth,  and  gave  laws 
therein. 

Forest,  in  law,  is  defined  by  Manwood  a  certain  territory 
of  woody  grounds  and  fruitful  pafiures,  privileged  for  wild  beafls 
and  fowls  of  forefi,  chafe,  and  warren,  to  reft  and  abide  under 
the  prote&ion  of  the  king,  for  his  princely  delight  ;  bounded 
with  unrernoveable  marks  and  meres,  either  known  by  matter 
of  record  or  prefcription  ;  replenifhed  with  wild  beafls  of  venery 
or  chafe,  with  great  coverts  of  vert  for  the  faid  beafls  ;  for  pre- 
fervation  and  continuance  whereof,  the  vert  and  venilon,  there 
are  certain  particular  laws,  privileges,  and  officers.  ForeBs  are 
of  fuch  antiquity  in  England,  that,  excepting  the  New-Forefl 
in  Hampfliire,  erected  by  William  the  Conqueror,  and  Hamp- 
ton-Gourt,  erefted  by  Henry  VIII.  it  is  faid,  that  there  is  no 
record  or  hiflory  which  makes  any  certain  mention  of  their 


eretftion,  though  they  are  mentioned  by  feveral  writers  and  in  fe- 
veral  of  our  laws  and  ftatutes.  Ancient  hiflorians  tell  us,  “  that 
New-forefl  was  railed  by'  the  deflruftion  of  22  parifh-churches, 
and  many  villages,  chapels,  and  manors,  for  the  fpace  of  30 
miles  together,  which  was  attended  with  divers  judgments  on 
the  pofterity  of  William  I.  who  erected  it  :  for  William  Rufus 
was  there  (hot  with  an  arrow,  and  before  him  Richard  the  bro¬ 
ther  of  Henry'  I. ;  and  Henry  nephew  to  Robert,  the  eldeft  fori 
of  the  Conqueror,  did  hang  by  the  hair  of  the  head  in  the  boughs 
of  the  foreft,  like  unto  Abfalom.”  Blount.  Befides  the  New- 
I'orefl,  there  are  68  other  forefts  in  England,  ij  chafes,  and 
more  than  700  parks  :  the  four  principal  forefts  are  New-foreft 
on  the  fca,  Stnrewood-foreft  on  the  Trent,  Dean-foreft  on  the 
Severn,  and  Windfor-foreft  on  the  Thames.  A  foreft  in  the 
hands  of  a  fubjeft  is  properly  the  fame  thing  with  a  Chase  ; 
being  fubjefl  to  the  common  law,  and  not  to  the  foreft-laws-. 
But  a  chafe  differs  from  a  foreft,  in  that  it  is  not  inclofed  ; 
and  likewife,  that  a  man  may  have  a  chafe  in  another  man's 
ground  as  well  as  his  own  ;  being  indeed  the  liberty  of  keeping 
beafts  of  chale,  or  royal  game  therein,  protected  even  from  the 
owner  of  the  land,  with  a  power  of  hunting  them  thereon.  See 
Park. 

The  manner  of  ereffing  a  foreft  is  thus  :  Certain  commif- 
ficners  are  appointed  under  the  great  feal,who  view  the  ground 
intended  for  a  foreft,  and  fence  it  round  :  this  commitfion  being 
returned  into  chancery',  the  king  cauieth  it  to  be  proclaimed 
throughout  the  county'  where  the  land  lieth,  that  it  is  a  foreft 
and  prohibits  all  perfons  from  hunting  there  without  his  leave. 
Though  the  king  may  erect  a  foreft  on  his  own  ground  and 
wafte,  he  may  not  do  it  on  the  ground  of  other  perfons  withoirt 
their confent ;  and  agreements  with  them  forthat  purpofe  ought 
to  be  confirmed  by' parliament.  A  foreft,, ltriflly  taken,  cannot 
be  in  the  hands  of  any'  but  the  king  ;  for  no  perfon  but  the  king 
has  power  to  grant  a  commitfion  to  be  juftice  in  eyre  of  the  fo¬ 
reft  :  yet,  if  he  grants  a  foreft  to  a  lubjeff,  and  that  on  requeft 
made  in  the  chancery',  that  fubjeft  and  his  heirs  (hall  have  jus¬ 
tices  of  the  foreft,  in  which  cafe  the  fubjefl  has  a  foreft  in  law. 
A  fecond  property  of  a  foreft  is,  the  courts  thereof.  See  Fo- 
rest -Courts.  A  third  property  is  the  officers  belonging  to  it, 
as  the  juftices,  warden,  verderer,  forelter,  agiftor,  regarder, 
keeper,  bailiff,  beadle,  &c.  See  the  articles  Agistor,  B a ijujfF, 
Forester,  &c. 

By  the  laws  of  the  foreft,  the  receivers  of  trefpafTes  in  bunt¬ 
ing  or  killing  of  the  deer,  if  they  know  them  to  be  the  king’s 
property,  are  principal  trefpafiers.  Likewife,  if  a  trefpals  be 
committed  in  a  foreft,  and  the  trelpalfer  dies,  after  his  death 
it  may  be  punifhed  in  the  life-time  of  the  heir,  contrary  to  com¬ 
mon  law.  Our  Norman  kings  punifhed  fuch  as  killed  deer  in 
any  of  their  forefts  with  great  feverity ;  alio  in  various  manners  ; 
as  by  hanging,  lofs  of  limbs,  gelding,  and  putting  out  eyes. 
By  magna  charfa  de  forejia,  it  is  ordained,  that  no  perfon  ftiall 
lofe  life  or  member  for  killing  the  king’s  deer  in  forefts,  but 
fhall  be  fined ;  and,  if  the  offender  has  nothing  to  pay  the  fine, 
he  fhall  be  imprifoned  a  year  and  a  day,  and  then  be  delivered, 
if  he  can  give  fecurity'  not  to  offend  for  the  future,  &c.  9  Hen. 
III.  c.  1.  Before  this  ftatute,  it  was  felony  to  hunt  the  king’s 
deer  ;  and  by  a  late  aift,  perfons  armed  and  difguifed,  appearing 
in  any  foreft,  &c.  if  they  hunt,  kill,  or  Beal  any  deer,  &c.  are 
guilty  of  felony.  9  Geo.  I.  c.  23.  He  who  has  any  licence  to 
hunt  in  a  foreft  or  chafe,  &c.  is  to  take  care  that  he  does  not  ex¬ 
ceed  his  authority  ;  otherwife  he  fhall  be  deemed  a  trefpafler  from 
the  beginning,  and  be  punifhed  for  that  fail,  as  if  he  had  had  no 
licence.  See  the  articles  Game  and  Game- Law. 

Beajis  of  the  Forest,  are  the  hart,  hind,  buck,  doe,  boar, 
wolf,  fox,  hare,  See.  The  feafons  forhunting  them  areas  follow, 
W2.  that  of  the  hart  and  buck  begins  at  the  feaft  of  St.  John 
Baptill,  and  ends  at  Holy-rood  day  j  of  the  hind  and  doe,  be- 
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gins  at  Holy-rood,  and  continues  till  Candlemas ;  of  the  boar, 
from  Chriftmas  to  Candlemas  ;  of  the  fox  begins  at  Chriftmas, 
and  continues  till  Lady-day;  of  the  hare  at  Michaelmas,  and 
lafts  till  Candlemas. 

Forest -Courts,  courts  inftituted  for  the  government  of  the 
Ling’s  forefts  in  different  parts  of  the  kingdom,  and  for  the 
punifhment  of  all  injuries  done  to  the  king’s  deer  or  venifon,  to 
the  vert  or  greenfward,  and  to  the  covert  in  which  fuch  deer 
are  lodged.  Thefe  are  the.  courts  of  Attachments,  of  Re¬ 
gard,  of  Sweinmote,  and  of  Justice  seat.  1.  The  court 
of  attachments,  .wood-mote,  or  forty-days  court,  Judge  Black- 
ftone  obferves,  is  to  be  held  before  the  verderers  of  the  foreft 
once  in  every  forty  days  ;  and  is  inftituted  to  inquire  info  all  of¬ 
fenders  againft  vert  and  venifon  :  who  maybe  attached  by  their 
bodies,  if  taken  with  the  mainour  (or  mainixuvre,  a'manu )  that 
is,  in  the  very  a<T  of  killing  venifon,  or  ftealing  wood,  or  in  the 
preparing  fo  to  do,  or  by  frefli  and  immediate  purfuit  after  the 
aft  is  done  ;  elfe  they  mull  be  attached  by  their  goods.  And  in 
this  forty-days’  court  the  foreflers  or  keepers  are  to  bring  in  the 
attachments,  or  prefentments  de  viridi  et  vcnatione  ;  and  the 
verderers  are  to  receive  the  fame,  and  to  enrol  them,  and  to 
certify  them  under  their  feals  to  the  court  of  juftice-feat  or 
fweinmote :  for  this  court  can  only  inquire  of,  but  not  convift, 
offenders.  2.  The  court  of  regard,  or  furvey  of  dogs,  is  to  be 
holden  every  third  year  for  the  lawing  or  expeditation  of  maf- 
liffs  ;  which  is  done  by  cutting  off  the  claws  of  the  fore-feet,  to 
prevent  them  from  running  after  deer.  No  other  dogs  but  maf- 
tiffs  are  to  be  thus  lawed  or  expeditated,  for  none  other  were 
permitted  to  be  kept  within  the  precinfts  of  the  forefts  ;  it  being 
fuppofed  that  the  keeping  of  thefe,  and  thefe  only,  was  necef- 
fary  for  the  defence  of  a  man’s  houfe.  3.  The  court  of  fwein¬ 
mote  is  to  be  holden  before  the  verderers,  as  judges,  by  the 
Reward  of  the  fweinmote,  thrice  in  every  year ;  the  fweins  or 
freeholders  within  the  foreft  compofmg  the  jury.  The  princi¬ 
pal  jurifdiftion  of  this  court  is,  firft,  to  inquire  into  theoppref- 
ftons  and  grievances  committed  by  the  officers  of  the  foreft  ; 
“  de  fup er- oner atione  forejtarormm,  et  aliorum.mvniJlrorum.ifo~ 
reflec  ;  et  de  corum  opprejfionibus  populo  regis  il/atis  and,  fe- 
^rondly,  to  receive  and  try  prefentments  certified  from  the  court 
■of  attachments  againft  offences  in  vert  and  venifon.  And  this 
court  may  not  only  inquire,  but  convift  all'o;  which  convift  ion 
{hall  be  certified  to  the  court  of  juftice-feat  under  the  feals  of  the 
jury,  for  this  court  cannot  proceed  to  judgment.  But  the 
principal  court  is,  4.  The  court  of  juftice-feat,  which  is  held 
"before  the  chief  juftice  in  eyre,  or  chief  itinerant  judge,  eapita- 
Jis  jufitiarius  in  itinere ,  or  his  deputy  ;  to  hear  and  determine 
all  trefpafles  within  the  foreft,  and  all  claims  of  franchifes,  li¬ 
berties,  and  privileges,  and  all  pleas  and  caufes  whatfoever 
therein  arifing.  It  may  alfo  proceed  to  try  prefentments  in  the 
inferior  courts  of  the  forefts,  and  to  give  judgment  upon  convic¬ 
tion  of  the  fweinmote.  And  the  chief  juftice  may  therefore,  af¬ 
ter  prefentment  made  or  indiftment  found,  but  not  before,  iifue 
his  warrant  to  the  officers  of  the  foreft  to  apprehend  the  offenders. 
It  may  be  held  every  third  year  ;  and  40  days  notice  ought  to 
be  given  of  its  fitting.  This  court  may  fine  and  imprifon  for 
offences  within  the  foreft,  it  being  a  court  of  record  :  and  there¬ 
fore  a  writ  of  error  lies  from  hence  to  the  court  of  king’s-bench, 
to  reftify  and  redrefs  any  mal-adminiftrations  of  juftice  ;  or  the 
.chief  juftice  in  eyre  may  adjourn  any  matter  of  law  into  the 
court  of  king’s-bench. 

Forest -Laws,  are  peculiar  laws,  different  from  the  common 
law  of  England.  Before  the  making  of  Cbarta  de  Forefta,  in 
the  time  of  king  John  and  his  fan  Henry  III.  confirmed  in 
parliament  by  9  Henry  III.  offences  committed  therein  were 
punifhed  at  the  pleafure  of  the  king  in  the  fevereft  manner.  By 
this  charter,  many  forefts  were  difalforefted  and  ftripped  of  their 
oppretfive  privileges,  and  regulations  were  made  for  the  govern¬ 


ment  of  tliofe  that  remained ;  particularly,  killing  the  king’s 
deer  was  made  no  longer  a  capital  offence,  but  only  punifhed  by 
fine,  imprifonment,  or  abjuration  of  the  realm :  yet  even  in 
the  charter  there  were  fome  grievous  articles,  which  the  cle¬ 
mency  of  later  princes  has  fince  by  ftatute  thought  fit  to  alter 
per  afifas  forefa.  And  to  this  day,  in  trefpaffes  relating  to 
the  foreft,  voluntas  reputabitur  pro  fadto ;  fo  that  if  a  maa 
be  taken  hunting  a  deer,  he  may  be  arrefted  as  if  he  had  taken 
a  deer. 

Fokest-Tototu,  in  geography,  certain  towns  of  Suabia  in 
Germany,  lying  along  the  Rhine,  and  the  confines  of  Switzer¬ 
land,  and  fubjeft  to  the  houfe  of  Auftria.  Their  names  are 
minefield,  Seckingen,  Laufmbv.rg ,  and  Waldjbut. 

FORE-staff,  an  inftrument  ufed  at  feafor  taking  the  alti¬ 
tudes  of  heavenly  bodies.  The  fore-ftaff,  called  alfo  crofs-ftajf, 
takes  its  denomination  hence,  that  the  obferver,  in  ufing  it, 
turns  his  face  towards  the  objeft;  in  contradiftinftion  to  the 
back-ftaff,  where  he  turns  his  back  to  the  objeft.  The  fore  or 
crofs-ftaff,  reprefenfced  in  plate  25.  confifts  of  a  ftraight  fquare 
ftaff,  AB,  graduated  like  a  line  of  tangents  and  four  crofles  or 
vanes,  F F,  EE,  DD,  C  C,  which  Aide  thereon.  The  firft 
and  fhorteft  of  thefe  vanes,  F  F,  is  called  the  ten-crofs,  or  vane, 
and  belongs  to  that  fide  of  the  inftrument  whereon  the  divifion3 
begin  at  three  degrees  and  end  at  ten.  The  next  longer  vane, 
EE,  is  called  the  thirty-crojs,  belonging  to  that  fide  of  the  ftaff 
wherein  the  divifions  begin  at  ten  degrees  and  end  at  thirty, 
called  the  thirty-fcale.  The  next  vane,  D  D,  is  called  the  Jixty- 
crofs,  and  belongs  to  the’ fide  where  the  divifions  begin  at  twenty 
degrees  and  end  at  fixty.  The  laft  and  longeft,  C  C,  called  the 
ninety-crofs ,  belongs  to  the  fide  whereon  the  divifions  begin  at 
thirty  degrees  and  end  at  ninety.  The  great  ufe  of  this  inftru¬ 
ment  is  to  take  the  height  of  the  fun  and  ftars,  or  the  diftance 
of  two  ftars  :  and  the  ten,  thirty,  fixty,  or  ninety  crofles  are  to 
be  ufed  according  as  the  altitude  is  greater  or  lefs  ;  that  is,  if 
the  altitude  be  lefs  than  ten  degrees,  the  ten-crofs  is  to  be  ufed  ; 
if  above  ten,  hut  lefs  than  thirty,  the  thirty-crofs  is  to  be  ufed, 
&:c.  For  altitudes  greater  than  thirty  degrees,  however,  this  in¬ 
ftrument  is  not  fo  convenient  as  a  quadrant  or  femicircle. 

To  obferve  an  altitude  by  this  inftrument,  apply  the  flat  end 
of  the  flaff  to  your  eye,  and  look  at  the  upper  end  of  the  crofs 
for  the  centre  of  the  fun  or  liar,  and  at  the  lower  end  for  the 
horizon.  If  you  fee  the  fky  inflead  of  the  horizon,  {Side  the 
crofs  a  little  nearer  the  eye  ;  and,  if  you  lee  fHe  feainftead  of  the 
horizon,  Aide  the  crofs  farther  from  the  eye  :  and  thus  continue 
moving  till  you  lee  exaftly  the  fun  or  ftar’s  centre  by  the  top  of 
the  crofs,  and  the  horizon  by  the  bottom  of  It.  Then  the  de¬ 
grees  and  minutes,  cut  by  the  inner  edge  of  the  crofs  upon  the 
fide  of  the  ftaff  peculiar  to  the  crofs  you  ufe,  give  the  altitude 
ot  the  lun  or  flar. 

If  it  be  the  meridian  altitude  you  want,  continue  your  obfer- 
vation  as  long  as  you  find  the  altitude  increafe,  ftill  moving  the 
crofs  nearer  to  the  eye.  By  fubtrafting  the  meridian  altitude 
thus  found  from  90  degrees,  you  will  have  the  zenith  diftance. 
To  work  accurately,  an  allowance  mud  be  made  for  the  height 
of  the  eye  above  the  lurface  of  the  fea,  viz.  for  one  Englifh 
foot,  1  minute  ;  for  3  feet,  z~  ;  for  10  feet,  3 ;  for  20  feet,  5  ; 
for  40  feet,  7,  &rc.  Thefe  minutes  lubtrafted  from  the  altitude 
obferved,  and  added  to  the  zenith  diftance  obferved,  give  the  true 
altitude  and  zenith  diftance. 

To  obferve  the  diftance  of  two  ftars,  or  the  moon's  diftance 
from  a  ftar,  by  the  fore-haft’,  apply  the  inftrument  to  the  eye, 
and,  looking  to  both  ends  of  the  crofs,  move  it  nearer  or  farther 
from  the  eye  till  you  fee  the  two  ftars,  the  one  on  the  one  end 
and  the  other  on  the  other  end  of  the  crofs  ;  then  the  degrees 
and  minutes  cut  by  the  crofs  on  the  fide  proper  to  the  vane  in 
ufe  give  the  ftars’  diftance. 

FORESTALLING,  in  law,  buying  or  bargaining  for  any 
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«orn,  cattle,  victuals,  or  merchandife,  in  the  way  as  they  come 
to  fairs  or  markets  to  be  fold,  before  they  get  thither,  with  an 
intent  to  fell  the  fame  again  at  a  higher  price.  The  punifhment 
for  this  offence,  upon  convidt’.on  at  the  quarter-feffions  by  two 
or  more  witneffes,  is,  for  the  firft  time,  two  months  imprifcn- 
ment  and  the  lofs  of  the  goods,  or  the  value  ;  for  the  fecond  of¬ 
fence,  the  offender  {hall  be  imprifoned  fix  months,  and  lofe  dou¬ 
ble  the  value  of  the  goods ;  for  the  third  offence,  he  {hall  fuffer 
imprifonment  during  the  king’s  pleafure,  forfeit  all  his  goods 
and  chattels,  and  Hand  on  the  pillory :  but  the  ftatute 
does  not  extend  to  maltfters  buying  barley,  or  to  badgers  who 
are  licenfed. 

FORESTER,  a  fwom  officer  of  the  foreft,  appointed  by  the 
king’s  letters-pateiit,  to  walk  the  foreft  at  all  hours,  and  watch 
over  the  vert  and  venifon  ;  alfo  to  make  attachments  and  true 
prefentments  of  all  trefpafies  committed  within  the  foreft.  If 
a  man  co  .  es  into  a  foreft  in  the  night,  a  forefter  cannot  law¬ 
fully  beat  him  before  he  makes  fome  retittance  ;  but  in  cafe  fuch 
perfon  refills  the  forefter,  he  may  juftify  a  battery.  And  a  fo¬ 
refter  {hall  not  be  queftioned  for  killing  a  trefpalfer  that,  after 
the  peace  cried  to  him,  will  not  lurrender  himfelf,  if  it  be  not 
done  on  any  former  malice;  though,  where  trefpaflers  in  a 
foreft,  &c.  do  kill  a  perfon  that  oppoles  them,  it  is  murder  in  all, 
becaufe  they  were  engaged  in  an  unlawful  a 61,  and  therefore 
malice  is  implied  to  the  perfon  killed. 

FORFAR,  the  county  town  of  the  fhire  of  Angus  or  Fon- 
far,  in  Scotland.  It  contains  many  neat  modern  houfes,  and  is 
fituated  in  an  extenfive  plain.  Near  the  town  was  formerly  a 
lake,  now  almoft  drained,  on  account  of  a  ftratum  of  rich  marl 
found  at  its  bottom.  Forfar  is  14  miles  W.  of  Montrofe. 
W.  Ion.  2. 54.  N.  lat.  56.  35. 

Forfar  -Shire,  a  county  of  Scotland,  of  which  Forfar  is  the 
capital.  Including  Angus,  Glenila,  Glcnefk,  and  Glenpratfin, 
it  extends  29  miles  from  eaft  to  weft,  and  16  where  broadeft, 
though  in  fome  places  the  breadth  does  not  exceed  five  miles. 
On  the  north  it  is  divided  from  the  Brae  of  Mar  by  a  ridge  of 
the  Binchinin  mountains  ;  it  is  bounded  on  the  fouth  by  the 
Frith  of  Tay  and  the  Britifh  ocean,  on  the  eaft  by  Mearns,  and 
on  the  weft  by  Perthfhire.  Part  of  the  Grampian  mountains 
runs  through  this  county,  which  is  agreeably  diverfified  with 
hill  and  dale. 

FORFEITURE,  originally  fignifies  a  tranfgreffion,  or  of¬ 
fence  againft  fome  penal  law  The  word  is  formed  of  the  bafe 
Latin  forisfachtra  :  whence  forfaitura  and  forfaidlura,  and  the 
French  forfait.  FonsfaBura  comes  of  forisfacere  ;  which,  ac¬ 
cording  to  Ifidore,  fignifies  to  “  hurt  or  offend,”  facer e  contra 
rationem  ;  and  which  is  not  improbably  derived  of  forts  “  out,” 
and  facere ,  “  to  do,”  q.  d.  an  a6lion  out  of  rule,  or  contrary 
to  the  rules.  Borel  will  have  forfait  derived  from  the  ufmg  of 
force  or  violence  :  Lobitieau  in  his  glolfary  will  have  forisfa&a 
properly  to  figtiify  a  muldt  or  amend,  not  a  forfeit ;  which  lat¬ 
ter  he  derives  from  the  bafe  Britifli  forfed ,  “  a  penalty.”  But 
with  us  it  is  now  more  frequently  ufed  for  the  eft'e6t  of  fuch 
tranfgreffion ;  or  the  lofing  fome  right,  privilege,  eftate,  ho¬ 
nour,  office,  or  effe6ts,  in  confequence  thereof ;  than  for  the 
tranfgreffion  itfelf.  Forfeiture  differs  from  confiscation ,  in  that 
the  former  is  more  general ;  while  confifcaiion  is  particularly 
applied  to  fuch  things  as  become  forfeited  to  the  king's  exche¬ 
quer  ;  and  goods  confifcated  are  faid  to  be  fuch  as  nobody 
claims.  Forfeitures  may  be  either  in  civil  or  criminal  cafes. 

I.  With  refpeCt  to  the  firft,  a  man  that  hath  an  eftate  for 
life  or  years  may  forfeit  it  many  ways,  as  well  as  by  treafon 
or  felony;  fuch  as  alienation,  claiming  a  greater  eftate  than  he 
hath,  or  affirming  the  reverfion  to  be  in  a  ftranger,  &c.  When 
a  tenant  in  tail  makes  leafes  not  warranted  by  the  ftatute,  a  co¬ 
pyholder  commits  wafte,  refufes  to  pay  his  rent,  or  do  fuit  of 
court ;  and  where  an  eftate  is  granted  upon  condition,  on 
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non-performance  thereof,  &c.  they  will  make  a  forfeiture.  En¬ 
try  for  a  forfeiture  ought  to  be  by  him  who  is  next  in  reverfion, 
or  remainder,  after  the  eftate  forfeited.  As  if  tenant  for  life  or 
years  commits  a  forfeiture,  he  who  has  the  immediate  reverfion 
or  remainder  ought  to  enter  ;  though  he  has  the  fee,  or  only 
an  ellate-tail. 

II.  Forfeiture  in  criminal  cafes  is  two- fold ;  namely,  of  real 
and  perfonal  eflates. 

1.  As  to  real  eftates,  by  Attainder  in  high-treafon,  a 
man  forfeits  to  the  king  all  his  lands  and  tenements  of  inherit¬ 
ance,  whether  fee-fimple  or  fee-tail ;  and  all  his  rights  of  entry 
on  lands  and  tenements,  which  he  had  at  the  time  of  the  offence 
committed,  or  at  any  time  afterwards,  to  be  for  ever  vefted  in 
the  crown ;  and  alfo  the  profits  of  all  lands  and  tenements, 
which  he  had  in  his  own  right  for  life  or  years,  fo  long  as 
fuch  intereft  ftrall  fubfift.  This  forfeiture,  fays  Biackftone,  re¬ 
lates  backwards  to  the  time  of  the  treafon  committed ;  fo  as 
to  avoid  all  intermediate  fales  and  incumbrances,  but  not  th@fe 
before  the  fa6l  :  and  therefore  a  wife’s  jointure  is  not  forfeitable 
for  the  treafon  of  her  hufband  ;  becaufe  fettled  upon  her  pre¬ 
vious  to  the  treafon  committed.  But  her  dower  is  forfeited,  by 
the  exprefs  provifion  of  ftatute  5  and  6  Edw.  VI.  c.  11.  And 
yet  the  hufband  fhall  be  tenant  by  the  courtefy  of  the  wife’s  lands, 
if  the  wife  be  attainted  of  treafon  :  for  that  is  not  prohibited 
by  the  ftatute.  ‘But,  though  after  attainder  the  forfeiture  re¬ 
lates  back  to  the  time  of  the  treafon  committed,  yet  it  does  not 
take  efietl  unlefs  an  attainder  be  had,  of  which  it  is  one  of 
the  fruits;  and  therefore,  if  a  traitor  dies  before  judgment 
pronounced,  or  is  killed  in  open  rebellion,  or  is  hanged  by 
martial  law,  it  works  no  forfeiture  of  his  lands  :  for  he  never 
was  attainted  of  treafon.  But  if  the  chief  juftice  of  the  king’s 
bench  (the  fupreme  coroner  of  all  England)  in  perfon,  upon 
the  view  of  the  body  of  him  killed  in  open  rebellion,  records  it 
and  returns  the  record  into  his  own  court,  both  lands  and  goods 
fhall  be  forfeited. 

The  natural  juftice  of  forfeiture  or  confifcation  of  property 
for  treafon  is  founded  on  this  confideration  :  That  he  who  hath 
thus  violated  the  fundamental  principles  of  government,  and 
broken  his  part  of  the  original  contrail  between  king  and  peo¬ 
ple,  hath  abandoned  his  connections  with  fociety,  and  hath  no 
longer  any  right  to  thofe  advantages  which  before  belonged  to 
him  purely  as  a  member  of  the  community;  among  which 
focial  advantages,  the  right  of  transferring  or  tranfmitting  pro¬ 
perty  to  others  is  one  of  the  chief.  Such  forfeitures,  moreover, 
whereby  his  pofterity  mull  fuffer  as  well  as  himfelf,  will  help 
to  reftrain  a  man,  not  only  by  the  fenfe  of  his  duty  and  dread 
of  perfonal  puniftiment,  but  alfo  by  his  paffions  and  natural  af¬ 
fections  ;  and  will  intereft  every  dependant  and  relation  he  has 
to  keep  him  from  offending  :  according  to  that  beautiful  fenti- 
ment  of  Cicero,  “  Nec  ,vero  mefugit  quam  fit  acerbum,  paren- 
tum  feeler  a  fliorum  pcenis  lui :  fed  bee  pra-chire  legibus  compara- 
tum  ejl,  ut  caritas  liberorum  amiciorcs  parentes  reipubluce  reddc- 
rct."  And  therefore  Aulus  Cafcellius,  a  Roman  lawyer  in  the 
time  of  the  triumvirate,  ufed  to  boaft  that  he  had  two  reafons 
for  defpifing  the  power  of  the  tyrants ;  his  old  age  and  his  want 
of  children :  for  children  are  pledges  to  the  prince  of  the  fa¬ 
ther’s  obedience.  Yet  many  nations  have  thought  that  this 
pofthumous  puniftiment  favours  of  hardfhip  to  the  innocent ; 
efpecially  for  crimes  that  do  not  ftrike  at  the  very  root  and 
foundation  qf  fociety,  as  treafon  againft  the  government  ex- 
prefsly  does.  And  therefore,  although  confifcations  were  very 
frequent  in  the  times  of  the  earlier  emperors,  yet  Arcadius  and 
Honorius,  in  every  other  inftance  but  that  of  treafon,  thought 
it  more  juft,  ibi  effe  pcenam,  ttbi  et  noxa  cjl ;  and  ordered,  that 
“  peccata  fuos  teneant  audio  res,  nec  ultcrius  progrediatur  metus, 
quam  reperiatur  deli  Bum  .’’  and  Jullinian  alfo  made  a  law  to 
reftrain  the  puniftiment  of  relations ;  which  directs  the  for- 
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feiture  to  go,  except  in  the  cafe  of  crimen  majcfatis,  to  the  next 
of  kin  to  the  delinquent.  On  the  other  hand,  the  Macedonian 
laws  extended  even  the  capital  punilhment  of  treafon  not 
only  to  the  children,  but  to  all  the  relations  of  the  delinquent : 
and  of  courfe  their  eftates  muft  be  alfo  forfeited,  as  no  man 
was  left  to  inherit  them.  And  in  Germany,  by  the  famous 
golden  bull  (copied  almoft  verbatim  from  Juftinian’s  code),  the 
lives  of  the  fons  of  fuch  as  confpire  to  kill  an  eledtor  are  fpared, 
as  it  is  exprefied,  by  the  emperor’s  particular  bounty .  But  they 
are  deprived  of  all  their  effects  and  rights  of  fucceilion,  and  are 
rendered  incapable  of  any  honour  eccletialtical  and  civil :  to  the 
«nd  that,  being  always  poor  and  neceflitous,  they  may  for  ever 
be  accompanied  by  the  infamy  of  their  father,  may  languifh 
in  continual  indigence,  and  may  find  (fays  this  mercilefs  edidt) 
their  punilhment  in  living,  and  their  relief  in  dying.” 

In  England,  forfeiture  of  lands  and  tenements  to  the  crown 
for  treafon  is  by  no  means  derived  from  the  feodal  policy,  but 
was  antecedent  to  the  dtablilhment  of  that  fyftem  in  this  illand  ; 
being  transmitted  from  our  Saxon  anceftors,  and  forming  a 
part  of  the  ancient  Scandinavian  conftitution.  But  in  certain 
treafons  relating  to  the  coin  (which  feem  rather  a  fpecies  of  the 
crimen  falfi  than  the  crimen  Icefe  majcjlatis),  it  is  provided  by 
fiome  of  the  modern  ftatutes  which  conftitute  the  offence,  that 
it  fhall  work  no  forfeiture  of  lands,  fave  only  for  the  life  of  the 
offenders  ;  and  by  all,  that  it  fhall  not  deprive  the  wife  of  her 
dower.  And,  in  order  to  abolifh  fuch  hereditary  punilhment 
entirely,  it  was  enabled  by  ftatute  7  Ann.  c.  21.  that,  after  the 
deceafe  of  the  late  pretender,  no  attainder  for  treafon  fhould  ex¬ 
tend  to  the  difinheriting  of  any  heir,  nor  to  the  prejudice  of  any 
perfon,  other  than  the  traitor  himfelf.  By  which  the  law  of 
forfeitures  for  high  treafon  would  by  this  time  have  been  at  an 
end,  had  not  a  fubfequent  ftatute  intervened  to  give  them  a 
longer  duration.  The  hiftory  of  this  matter  is  fomewhat  lin¬ 
gular,  and  worthy  of  oblervation.  At  the  time  of  the  union, 
the  crime  of  treafon  in  Scotland  was,  by  the  Scots  law,  in  many 
refpe&s  different  from  that  of  treafon  in  England  ;  and  parti¬ 
cularly  in  its  confequence  of  forfeitures  of  entailed  eftates, 
which  was  more  peculiarly  Engliftt :  yet  it  feemed  neceffary, 
that  a  crime  fo  nearly  affebling  government  fhould,  both  in  its 
eflence  and  confequences,  he  put  upon  the  fame  tooting  in  both 
parts  of  the  united  kingdoms.  In  new-modelling  tbefe  laws, 
the  Scots  nation  and  the  Englifti  houfe  of  commons  ftruggled 
hard,  partly  to  maintain  and  partly  to  acquire  a  total  immunity 
from  forfeiture  and  corruption  of  blood  :  which  the  houle  of 
lords  as  firmly  refilled.  At  length  a  compromife  was  agreed 
to,  which  is  eftablifhed  by  this  ftatute,  viz.  that  the  fame 
crimes,  and  no  other,  fhould  be  treafon  in  Scotland  that  are  fo 
in  England  :  lAid  that  the  Englilh  forfeitures  and  corruption  of 
blood  fhould  take  place  in  Scotland  till  the  death  of  the  then 
pretender,  and  then  ceafe  throughout  the  whole  of  Great  Bri¬ 
tain  •  the  lords  artfully  propofing  this  temporary  claufe,  in  hopes 
(it  is  faid)  that  the  prudence  of  fucceeding  parliaments  would 
make  it  perpetual.  This  has  partly  been  done  by  the  ftatute 
17  Geo.  II.  c.  39.  (made  in  the  year  preceding  the  late  rebel¬ 
lion),  the  operation  of  thele  indemnifying  claufes  being  thereby 
{till  farther  fufpended  till  the  death  of  the  fons  of  the  pre¬ 
tender. 

In  petit  treafon  and  felony,  the  offender  alfo  forfeits  all  his 
chattel  interefts  ablolutely,  and  the  profits  of  all  freehold  eftates 
during  life  ;  and  after  his  death  all  his  lands  and  tenements  in 
fee-fimpie  (but  not  thole  in  tail)  to  the  crown,  for  a  very  fhort 
period  of  time  :  for  the  king  fhall  have  them  for  a  year  and  a 
day,  and  may  commit  therein  what  wafle  he  pl'eafes  ;  which  is 
called  the  king’s  year,  day,  and  ivajle.  Formerly  the  king  had 
only  a  liberty  of  committing  wafte  on  the  lands  of  felons,  by 
pulling  down  their  houfes,  extirpating  their  gardens,  ploughing 
their  meadows,  and  cutting  down  their  woods.  And  a  punifh- 


ment  of  a  fimilar  fpirit  appears  to  have  obtained  in  the  oriental 
countries,  from  the  decrees  of  Nebuchadnezzar  and  Cyrus  in 
the  books  of  Daniel  and  Ezra  ;  which,  befides  the  pain  of  death 
infii&ed  on  the  delinquents  there  fpecified,  ordain,  “  that  their 
houfes  fhall  be  made  a  dunghill/’  But  this  tending  greatly  to 
the  prejudice  of  the  public,  it  was  agreed,  in  the  reign  of  Hen¬ 
ry  I.  in  England,  that  the  king  fhould  have  the  profits  of  the 
land  for  one  year  and  a  day,  in  lieu  of  the  deftruction  he  wa* 
otherwife  at  liberty  to  commit  :  and  therefore  magna  chart  a 
provides,  that  the  king  fhall  only  hold  fuch  lands  for  a  year  and 
a  day,  and  then  reftore  them  to  the  lord  of  the  fee,  without  any 
mention  made  of  wafte.  But  the  ftatute  17  Edw.  II.  dc  prero- 
gativa  regis,  fee  ms  to  fuppofe  that  the  king  fhall  have  his  year, 
day,  and  wafte  ;  and  not  the  year  and  day  injlead  of  walte : 
which  Sir  Edward  Coke  (and  the  author  of  the  Mirror  before 
him)  very  juftly  look  upon  as  an  encroachment,  though  a  very 
ancient  one,  of  the  royal  prerogative.  This  year,  day,  and 
wafte,  are  now  ufually  compounded  for ;  but  otherwife  they  re¬ 
gularly  belong  to  the  crown;  and  after  their  expiration  the  land 
would  naturally  have  defeended  to  the  heir  (as  in  gavelkind  te¬ 
nure  it  ftill  does),  did  not  its  feodal  quality  intercept  fuch  de- 
feent,  and  give  it  by  way  of  efeheat  to  the  lord.  Thefe  forfeiture* 
for  felony  do  alfo  arile  only  upon  attainder;  and  therefore  a 
felo  de fe  forfeits  no  lands  of  inheritance  or  freehold,  for  he  never 
is  attainted  as  a  felon.  They  likewife  relaLe  back  to  the  time- 
the  offence  was  committed  as  well  as  forfeitures  for  treafon,  fo 
as  to  avoid  all  intermediate  charges  and  conveyances.  This  may 
be  hard  upon  fuch  as  have  unwarily  engaged  with  the  offender  : 
but  the  cruelty  and  reproach  mull  lie  on  the  part,  not  of  the 
law,  but  of  the  criminal ;  who  has  thus  knowingly  and  dif- 
honeftly  involved  others  in  his  own  calamities. 

2.  The  forfeiture  of  goods  and  chattels  accrues  in  every  one  of 
the  high  kinds  of  offence  ;  in  high  treafon,  ormifprifion  thereof, 
petit  treafon,  felonies  of  all  forts  whether  clergyable  or  not,  felD 
murder  or  felony  de  fe,  petty  larceny,  Handing  mute,  See.  For 
flight  alfo,  on  an  accufation  of  treafon,  felony,  or  even  petit  lar¬ 
ceny,  whether  the  party  be  found  guilty  or  acquitted,  if  the  jury 
find  the  flight,  the  party  fhall  forteit  his  goods  and  chattels  : 
for  the  very'  flight  is  an  offence,  carrying  with  it  a  ftrong  pre- 
fumption  of  guilt,  and  is  at  leaft  an  endeavour  to  elude  and  ftifle 
the  courfe  of  juftice  preferibed  by  the  law.  But  the  jury  very 
feldom  find  the  flight ;  forfeiture  being  looked  upon,  fince  the 
vaft  increafe  of  perfonal  property  of  late  years,  as  too  large  a 
penalty  for  an  offence  to  which  a  man  is  prompted  by  the  natu¬ 
ral  love  of  liberty. 

There  is  a  remarkable  difference  or  two  between  the  forfeiture 
of  lands  and  of  goods  and  chattels.  (1.)  Lands  are  forfeited 
upon  attainder,  and  not  before  :  goods  and  chattels  are  forfeited 
by  conviction.  Becaufe  in  many  of  the  cafes  where  goods  are 
forfeited,  there  never  is  any  attainder;  which  happens  only 
where  judgment  of  death  or  outlawry  is  given  :  therefore,  in 
thofe  cafes,  the  forfeiture  muft  be  upon  convidtion,  or  not  at 
all ;  and,  being  neceflarily  upon  convidtion  in  thofe,  it  is  fo  or¬ 
dered  in  all  other  cafes,  for  the  law  loves  uniformity.  (2.)  The 
forfeiture  of  lands  has  relation  to  the  time  the  fadt  was  com¬ 
mitted,  fo  as  to  avoid  all  fubfequent  fales  and  incumbrances  : 
but  the  forfeiture  of  goods  and  chattels  has  no  relation  back¬ 
wards  ;  fo  that  thofe  only  which  a  man  has  at  the  time  of con¬ 
vidtion  (hall  be  forfeited.  Therefore  a  traitor  or  felon  may  ho~ 
na  fde  fell  any  of  his  chattels,  real  or  perfonal,  for  the  lufte- 
nance  of  himfelf  and  family  between  the  fadt  and  convidtion  :  for 
perfonal  property  is  of  fo  fludtuating  a  nature,  that  it  pafles 
through  many'  hands  in  a  fhort  time ;  and  no  buyer  could  be 
fafe,  if  he  were  liable  to  return  the  goods  which  he  had  fairly 
bought,  provided  any  of  the  prior  vendors  had  committed  a 
treafon  or  felony.  Yet  if  they  be  collufively  and  not  bona  fde 
parted  with,  merely  to  defraud  the  crown,  the  law  (and  parti- 
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•ularly  the  ftatute  13  Eliz.  c.  5.)  will  reach  them  ;  for  they  are 
all  the  while  truly  and  fubftantially  the  goods  of  the  offender : 
and  as  he,  if  acquitted,  might  recover  them  himlelf,  as  not 
parted  with  fora  good  confideration  ;  lo,  in  cafe  he  happens  to 
be  convicted,  the.  law  will  recover  them  for  the  king. 

FORFEX,  in  Roman  antiquity,  was  a  way  of  drawing  up  an 
army  in  the  form  of  a  pair  of  Iheers.  It  was  intended  to  re¬ 
ceive  the  cunetis  or  wedge,  if  the  enemy  lhould  make  ufe  of 
that  figure.  For  when  the  forfex  opened  to  admit  the  wedge, 
they  had  an  opportunity  of  defeating  their  defign,  and  cutting 
them  in  pieces. 

FORFICULA,  the  ear-wig,  in  zoology,  a  genus  of  infers 
belonging  to  the  order  of  coleoptera.  The  antennae  are  briftly  ; 
the  elytra  are  dimidiated;  the  wings  are  covered;  and  the 
tail  is  forked.  There  are  two  fpecies,  ‘viz.  the  auricnlaria,  or 
common  ear- wig,  with  the  tops  of  the  elytra  white  ;  and  the 
minor,  with  teltaceous  and  unl'potted elytra.  This  genus  of  in¬ 
fers  is  one  of  the  belt  known,  the  forceps  at  the  extremity  of 
their  abdomen  forming  a  very  ditlinciive  charatler.  It  is  this 
feeming  weapon  that  has  occalioned  thofe  infebts  to  be  called 
forjicuhe  in  Latin  ;  and  the  formidable  name  of  ear-<a>igs  has 
been  given  them  in  Engl  iff),  from  a  notion  that  the  infebt  fre¬ 
quently  introduces  itfelf  into  the  ears,  caufmg  great  pain,  and 
even  death.  Air.  Barbut,  however,  allures  iis,  that  the  forceps 
which  the  ear-wig  carries  at  his  tail,  and  with  which  he  feems 
provided  for  his  defence,  is  not  fo  formidable  as  it  at  firft  ap¬ 
pears,  being  deftitute  of  llrcngth  futficient  to  produce  the  lcaft 
lenfible  imnreilion.  The  larva  of  the  ear-wig  differs  very  little 
from  the  perfect  infc£t.  Ear-wigs  are  very  mifehievous  in  gar¬ 
dens,  efpecially  where  carnations  are  prel'erved;  for  they  are  fo 
fond  of  thefe  llowers,  that,  if  care  is  not  taken  to  prevent  them, 
they  will  entirely  deftroy  them,  by  eating  off  the  fweet  part  at  the 
bottom  of  the  petals.  To  prevent  this,  mod  people  have  Hands 
erected,  which  have  a  bafon  of  earth  or  lead  round  each  fup- 
porter,  which  is  conffantly  kept  filled  with  water.  Some  hang 
the  heads  of  tobacco  pipes,  or  the  hollow  claws  of  crabs  and  lob- 
fters  upon  fticks  in  different  parts  of  the  garden,  into  which 
ihe  ear-wigs  get,  and  are  then  eafily  Ihakenout  and  dellroyed. 

FORGE,  properly  fignifies  a  little  furnace,  wherein  fmiths 
and  other  artificers  of  iron  or  fteel,  &c.  heat  their  metals  red- 
hot,  in  order  to  foften  them  and  render  them  more  malleable 
and  manageable  on  the  anvil. 

An  ordinary  forge  is  nothing  hut  a  pair  of  bellows,  the  noz¬ 
zle  of  which  is  directed  upon  a  fmooth  area,  on  which  coals  are 
placed.  The  nozzle  of  a  pair  of  bellows  may  be  alfo  directed  to 
the  bottom  of  any  furnace,  to  excite  the  combuition  of  the  coals 
placed  there,  by  which  a  kind  of  forge  is  formed.  In  labora¬ 
tories,  there  is  generally  a  fmall  furnace  confifting  of  one  cylin¬ 
drical  piece,  open  at  top,  which  has  at  its  lower  fide  a  hole  for 
receiving  the  nozzle  of  a  double  bellows.  This  kind  of  forge- 
furnace  is  very  convenient  for  fufions,  as  the  operation  is 
quickly  performed,  and  with  few  coals.  In  its  lower  part,  two 
inches  above  the  hole  for  receiving  the  nozzle  of  the  bellows, 
may  be  placed  an  iron-plate  of  the  fame  diameter,  fupported 
upon  two  horizontal  bars,  and  pierced  near  its  circumference 
with  four  holes  diametrically  oppofite  to  each  other.  By  this 
difpofition,  the  wind  of  the  bellows,  pufhed  forcibly  under  this 
plate,  enters  at  thefe  four  holes  ;  and  thus  the  heat  of  the  fire 
is  equally  diftributed,  and  the  crucible  in  the  furnace  is  equally 
furrounded  by  it.  This  contrivance  is  ufed  in  the  forge-fur¬ 
naces  for  melting  copper,  with  this  difference  only,  that  thefe 
furnaces  are  fquare,  which  is  a  matter  of  no  conlequence. 

As  the  wind  of  bellows  ftrongly  and  rapidly  excites  the  ac¬ 
tion  of  the  fire,  a  forge  is  very  convenient  when  a  great  heat  is 
to  be  applied  quickly  :  hut  it  is  not  fuitable  when  the  heat  is  to 
be  gradually  increaled.  The  forge,  or  blaft  of  bellows,  is  ufed 
in  leveral  operations  in  fmall ;  as  to  l’ufe  falts,  metals,  ores. 


Arc.  It  is  alfo  much  ufed  in  works  in  the  great,  which  requite 
ffrong  heat  without  much  management ;  and  chiefly  in  the 
fmelting  of  ores,  and  fufion  of  metallic  bodies. 

Forge  is  alfo  ufed  for  a  large  furnace,  wherein  iron-ore,  taken 
out  of  the  mine,  is  melted  down  :  or  it  is  more  properly  applied 
to  another  kind  of  furnace,  wherein  the  iron-ore,  melted  down 
and  feparated  in  a  former  furnace,  and  then  caff  into  fows  and 
pigs,  is  heated  and  fufed  over  again,  and  beaten  afterwards 
with  large  hammers,  ar.d  thus  rendered  more  loft,  pure,  duc¬ 
tile,  and  fit  for  ufe. 

Fof.ge,  in  the  train  of  artillery,  is  generally  called  a  travel¬ 
ling  forge ,  and  may  not  be  improperly  called  a  portable  l'mith's 
lhop.  At  this  forge  all  manner  of  fmiths’  work  is  made,  and  it 
can  be  ufed  upon  a  march  as  well  as  in  camp.  Formerly  they 
were  very  ill  contrived,  with  a  wheels  only,  and  wooden  fup- 
porters  to  prop  the  forge  for  working  when  in  the  park.  But 
of  late  years  they  are  made  with  4  wheels,  which  anfwers  the 
purpofe  much  better. 

Forge  for  red-hoi  Balls,  is  a  place  where  the  balls  are  made 
red-hot  before  they  are  fired  off’ :  it  is  built  about  five  or  fix  feet 
below  the  furface  of  the  ground,  of  ffrong  brick -work,  and  an 
iron  grate,  upon  which  the  balls  are  laid,  w.th  a  very  large  fire 
under  them. 

FORGERY,  the  fraudulent  imitation  of  a  name  or  altera¬ 
tion  of  a  writing  to  the  prejudice  of  another  man’s  right.  By 
ffatute  $  Eliz.  c.  14.  to  forge  or  make,  or  knowingly  to  publiffi 
or  give  in  evidence,  any  forged  deed,  court-roll,  or  will,  with 
intent  to  affe£t  the  right  of  real  property,  either  freehold  or  co¬ 
pyhold,  is  puniffied  by  a  forfeiture  to  the  party  grieved  of  dou¬ 
ble  cofts  and  damages ;  byr  Handing  in  the  pillory,  and  having 
both  his  ears  cut  off,  and  his  noffrils  flit  and  feared  ;  by  for¬ 
feiture  to  the  crown  of  the  profits  of  his  lands;  and  by  perpetual 
imprifonment.  For  any  forgery  relating  to  a  term  of  years  or 
annuity^  bond,  obligation,  acquittance,  releafe,  or  difeharge  of 
any  debt  or  demand  of  any  perfonal  chattels,  the  fame  forfeiture 
is  given  to  the  party  grieved  ;  and  on  the  offender  is  inili6ted 
the  pillory,  lofs  of  one  of  his  ears,  and  half  a  year’s  imprifon¬ 
ment  :  the  fecond  offence,  in  both  cales,,  being  felony  without 
benefit  of  clergy. 

Befides  this  general  a£t,  a  multitude  of  others,  fince  the  re¬ 
volution,  when  paper-credit  was  firff  efiablithed,  have  inflifted 
capital  puniffiment  on  the  forging,  altering,  or  uttering  as  true 
when  forged,  of  any  bank  bills  or  notes,  or  other  fecurities ;  of 
bills  of  credit  iffued  from  the  exchequer ;  of  fouth-fea  bonds, 
&c. ;  of  lottery  tickets  or  orders  ;  of  army  or  navy"  debentures; 
of  Eaft  India  bonds  ;  of  writings  under  feal  of  the  London  or 
royal-exchange  afl'urance  ;  of  the  hand  of  the  receiver  of  the 
pre-fines,  or  of  the  accountant-general  and  certain  other  officers 
of  the  court  of  chancery  ;  of  a  letter  of  attorney"  or  other  power 
to  receive  or  transfer  ftock  or  annuities  ;  and  on  the  perfonatir.g 
a  proprietor  thereof,  to  receive  or  transfer  fuch  annuities,  ftock, 
or  dividends  :  alfo  on  the  perfonating,  or  procuring  to  be  per- 
fonated,  any  feaman  or  other  perfon,  intitled  to  wages  or  other 
naval  emoluments,  or  any  of  his  perfonal  reprefentatives  ;  and 
the  taking,  or  procuring  to  be  taken,  any  falfe  oath  in  order  to 
obtain  a  probate  or  letters  of  adminiffration,  in  order  to  receive 
fuch  payments  ;  and  the  forging,  or  procuring  to  be  forged,  and 
likewife  the  uttering  or  publifliing,  as  true,  of  any  counterfeited 
feaman’s  will  or  power :  to  which  may  be  added,  though  not 
ftridlly  reducible  to  this  head,  the  counterfeiting  of  Alediterra- 
nean  pafles,  under  the  hands  of  the  lords  of  the  admiralty,  to 
protect  one  from  the  piratical  Hates  of  Barbary  ;  the  forging  or 
imitating  of  any  ffamps  to  defraud  the  public  revenue ;  and 
the  forging  of  any  marriage  regiffer  or  licence  :  all  which  are, 
by  diffinft  aifts  of  parliament,  made  felonies  without  benefit  of 
clergy.  Byffatutes  13  Geo.  III.  c.  5a  h  59.  forging  or  coun¬ 
terfeiting  any  ffamp  or  mark,  to  denote  the  Standard  of  gold  and 
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filver  plate,  and  certain  other  offences  of  the  like  tendency,  are 
punilhed  with  trail fportation  for  14  years.  By  ltatute  12  G  o. 
III.  c.  48.  certain  frauds  on  the  ftamp-duties,  therein  defcribed, 
principally  by  ufing  the  fame  {tamps  more  than  once,  are  made 
fmgle  felony,  and  liable  to  tran fportation  for  feven  years.  And 
'the  fame  punifhment  is  infii&ed  by  ftatute  13  Geo.  III.  c.  38. 
on  fuch  as  counterfeit  the  common  feal  of  the  corporation  for 
fcianufadturing  plate-glafs  (thereby  eredted),  or  knowingly  de¬ 
mand  money  of  the  company  by  virtue  of  any  writing  under 
fuch  counterfeit  feal. 

There  are  alfo  two  other  general  laws  with  regard  to  forger}' ; 
the  one  2  Geo;  II.  c.  25.  whereby  the  firft  offence  in  forging  or 
procuring  to  be  forged,  adting  or  affilting  therein,  or  uttering 
or  pubiifoing  as  true,  any  forged  deed,  will,  bond,  writing 
obligatory,  bill  of  exchange,  promiffory  note,  indorfement  or 
affignment  thereof,  or  any  acquittance  or  receipt  for  money 
or  goods,  with  intention  to  defraud  any  perfon  (or  corporation), 
is  made  felony  without  benefit  of  clergy.  And  by  ltatute 
7  Geo.  II.  c.  22.  it  is  equally  penal  to  forge,  or  caufe  to  be 
forged,  or  utter  as  true,  a  counterfeit  acceptance  of  a  bill  of 
exchange,  or  the  number  of  any  accountable  receipt  for  any 
note,  bill,  or  any  other  fecurity  for  money,  or  any  warrant  or 
order  for  the  payment  of  money,  or  delivery  of  goods.  So 
that  through  the  number  of  thefe  general  and  lpecial  provifions, 
there  is  now  hardly  a  cafe  poffible  to  be  conceived,  wherein  for¬ 
gery  that  tends  to  defraud,  whether  in  the  name  of  a  real  or  fic¬ 
titious  perfon,  is  not  made  a  capital  crime. 

FORGING,  in  fmithery,  the  beating  or  hammering  iron  on 
the  anvil,  after  having  firft  made  it  red-hot  in  the  forge,  in  or¬ 
der  to  extend  it  into  various  forms,  and  falhion  it  into  works. 
See  Forge.  There  are  two  ways  of  forging  and  hammering 
iron.  One  is  by  the  force  of  the  hand,  in  which  there  are 
ufually  feveral  perfons  employed,  one  of  them  turning  the  iron 
and  hammering  likewife,  and  the  reft  only  hammering.  The 
ether  way  is  by  the  force  of  a  water-mill,  which  raifes  and 
works  feveral  huge  hammers  beyond  the  force  of  man  ;  under 
the  ftrokes  whereof  the  workmen  prefent  large  lumps  or  pieces 
of  iron,  which  are  fuftained  at  one  end  by  the  anvils,  and  at 
the  other  by  iron-chains  fattened  to  the  cielingof  the  forge.  See 
3VIill.  This  laft  way  of  forging  is  only  ufed  in  the  lurgeft 
works,  as  anchors  for  ftiips,  &c.  which  ufually  weigh  feveral 
thoufand  pounds.  For  the  lighter  works,  a  fingle  man  ferves  to 
hold,  heat,  and  turn  with  one  hand,  while  he  hammers  with 
the  other.  Each  purpofe  the  work  is  defigned  for  requires  its 
proper  heat  ;  for  if  it  be  too  cold,  it  will  not  feel  the  weight  of 
the  hammer,  as  the  fmiths  call  it  when  it  will  not  batter  under 
the  hammer  ;  and  if  it  be  too-hot  it  will  red-fear,  that  is, 
break  or  crack  under  the  hammer.  The  feveral  degrees  of  heat 
the  fmiths  give  their  iron  are,  firft,  a  blood-red  heat  ;  fecondly, 
a  white-fiame  heat ;  and,  thirdly,  a  fparkling  or  welding 
heat. 

FORISFAMILIATION,  in  law.  When  a  child,  upon  re¬ 
ceiving  a  portion  from  his  father,  or  otherwife,  renounces  his 
legal  title  to  any  further  {hare  of  his  father’s  fucceffion,  he  is 
faid  to  be.  forisfamiliated. 

FORK,  a  well-known  inftrument,  confiding  of  a  handle  and 
blade,  divided  at  the  end  into  two  or  more  points  or  prongs. 
The  pitch-fork  is  a  large  utenfil  of  this  conftrutttion,  employed 
in  hay-making,  &c.  The  talle-fork,  an  inftrument  now  fo 
indifpenfable,  did  not  come  into  ufe  in  England  till  the  reign  of 
James  I.  as  we  learn  from  a  remarkable  paffage  in  Coryat. 
The  reader  will  probably  fmile  at  the  folemn  manner  in  which 
this  important  dilcovery  or  innovation  is  related  :  “  Here  I  will 
mention  a  thing  that  might  have  been  fpoken  of  before  in  dif- 
courfe  of  the  firft  Italian  towns.  I  obferved  a  cuftom  in  all 
thofe  Italian  cities  andtownes  through  the  which  I  patted,  that 
is  not  ufed  in  any  other  country  that  lfaw  in  my  travels,  neither 
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do  I  thinke  that  any  other  nation  of  Chriftendome  doth  ufe  it> 
but  only  Italy.  The  Italian  and  alfo  moll  ftrangers  that  are 
commonant  in  Italy  doe  always  at  their  meals  ule  a  little  forke 
when  they  eat  their  meate;  for  while  with  their  knife,  which 
they  hold  in  one  hand,  they  cut  the  meate  out  of  the  ditti,  they 
fatten  the  forke  which  they  hold  in  the  other  hand  upon  the  fame 
ditti,  fo  that  whatfoever  he  be,  that  fitting  in  the  company  of 
any'  others  at  meale,  ttiould  unadviledly  touch  the  dilh  of  meat 
with  his  fingers  from  which  all  the  table  doe  cut,  he  will 
give  occafion  of  offence  unto  the  company  as  having  tranf- 
grefled  the  lawes  of  good  manners,  in  fo  much  that  for  his 
error  he  {hall  be  at  leaft  brow-beaten,  if  not  reprehended,  in 
wordes.  This  form  of  feeding  I  underftand  is  generally  ufed 
in  all  parts  of  Italy,  their  forkes  for  the  moft  part  being  made 
of  yronn,  fteele,  and  feme  of  filver,  but  thofe  are  ufed  only  by 
gentlemen.  The  realbn  of  this  their  curiofity  is,  becaufe  the 
Italian  cannot  by  any  means  indure  to  have  his  ditti  touched 
with  fingers,  feeing  all  men’s  fingers  are  not  alike  cleane., 
Hereupon  I  myfelf  thought  good  to  imitate  the  Italian  fafhion 
by  this  forked-cutting  of  meate,  not  only  while  I  was  in  Italy, 
but  alfo  in  Germany,  and  often  times  in  England  fince  I  came 
home  :  being  once  quipped  for  that  frequently  ufing  my  forke, 
by  a  certain  learned  gentleman  a  familiar  friend  of  mine,  Mr. 
Lawrence  Whitaker  ;  who  in  his  merry  humour  doubted  not  to 
call  me  a  table  Furcfer,  only  for  ufing  a  forke  at  feeding,  but 
for  no  other  caufe.” 

FORLI,  an  ancient  and  confiderable  town  of  Italy,  capital 
of  a  territory  of  the  fame  name,  in  llomagna,  with  a  bilhop’s 
fee.  The  public  ftrutlures  are  very  handfome,  and  it  is  feated 
in  a  fertile,  healthy,  and  pleafant  country,  10  miles  S.  E.  of 
Fazena,  and  40  N.  E.  of  Florence.  E.  Ion.  ri.  44.  N.  lat. 
44-  l6- 

FORLORN-hofe,  in  the  military  art,  fignifies  men  de¬ 
tached  from  feveral  regiments,  or  otherwife  appointed,  to 
make  the  firft  attack  in  day  ©f  battle  ;  or,  at  a  fiege,  to 
ftorm  the  counterfcarp,  mount  the  breach,  or  the  like.  They 
are  fo  called  from  the  great  danger  they  are  unavoidably  expofed 
to  5  but  the  word  is  old,  and  begins  to  be  obfolete. 

FORM,  in  phyfics,  denotes  the  manner  of  being  peculiar  to 
each  body;  or  that  which  conftitutes  it  fuch  a  particular  body, 
and  diltinguifhes  it  from  every  other. 

Mr.  Harris  ufes  the  term  form  likewife  in  another  fenfe,  as 
an  efficient  animating  principle  ;  to  which  he  fuppofes  Ovid  to 
refer  in  the  firft  lines  of  his  Metamorphofis, 

In  nova  fert  animus  rnutatas  dicere  formas 

Corpora - 

Thefe  animating  forms  are  of  themfelves  no  objefls  either  of 
the  ear  or  the  eye  ;  but  their  nature  or  character  is  underftood 
in  this,  that  were  they  never  to  exert  their  proper  energies  on 
their  proper  fubj efts,  the  marble  on  which  the  fculptor  exercifes 
his  art  would  remain  for  ever  ftiapelefs,  and  the  harp  from 
which  the  harper  calls  forth  founds  would  remain  for  ever 
filent. 

Thus  alfo  the  animating  form  of  a  natural  body  is  neither 
its  organization  nor  its  figure,  nor  any  other  of  thofe  inferior 
forms  which  make  up  the  fyftem  of  its  vifible  qualities;  but  it 
is  the  power,  which  is  yet  able  to  produce,  preferve,  and  em¬ 
ploy  thefe.  It  is  the  powder,  which  firft  moves,  and  then  con¬ 
ducts  that  latent  procefs,  by  which  the  acorn  becomes  an  oak, 
and  the  embryo  becomes  a  man ;  by  which  digeftion  is  per¬ 
formed  in  plants  and  animals,  and,  which  departing,  the  bo¬ 
dy  ceafes  to  live,  and  its  members  putrefy;  and  by  which  every 
being  produces  another  like  itfelf,  and  every  lpecies  is  continued. 
In  animals,  it  is  that  higher  faculty,  which,  by  employing  the 
organs  of  fenfe  peculiar  to  them  as  animals,  diftinguilhes 
them  as  fer.fitive  beings  from  vegetables ;  and  it  is  alfo  that 
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more  noble  faculty,  which,  by  its  own  divine  vigour,  unaffifted 
perhaps  with  organs,  makes  and  denominates  him  a  being  in- 
telledtive  and  rational.  So  that  Mr.  Harris  reckons  two  torts 
of  forms ;  thofe  which  are  palfive  elements,  and  thofe  which 
are  eiKcient  caufes.  And  all  of  them  agree. in  this,  that  they 
give  to  every  being  its  peculiar  and  diftin&ive  character  :  and 
on  the  whole  he  concludes,  that  form  appears  in  part  to  be  an 
element,  and  in  part  an  efficient  caufe,  i.  c.  a  caufe  which  af¬ 
filiates  the  conftituent  elements  of  natural  fubftance,  and  which 
employs  them,  when  affiociated,  according  to  their  various  and 
peculiar  charadters. 

The  philofophers  generally  allow  two  principles  of  bodies  : 
matter,  as  the  common  bafis  or  fubftratum  of  all ;  and  form, 
as  that  which  lpecifies  and  diftinguifhes  each  ;  and  which, 
added  to  a  quantity  of  common  matter,  determines  or  denomi¬ 
nates  it  this  or  that ;  wood,  or  fire,  or  aflies,  &c. 

Subftantial  forms  feem  to  have  been  firft  broached  by  the 
followers  of  Ariflotle,  who  thought  matter,  under  different 
modes  or  modifications,  not  fufficient  to  conftitute  different  bo¬ 
dies  ;  but  that  fomething  fubftantial  was  necefi'ary  to  fet  them 
at  a  greater  diflance  :  and  thus  introduced  fubftantial  forms, 
on  the  footing  of  fouls,  which  fpecify  and  diftinguiffi  animals. 
What  led  to  this  erroneous  notion  was  the  circumftances  of  life 
and  death  :  for,  oblerving  that  as  foon  as  the  foul  was  de¬ 
parted  out  of  a  man  all  motion,  refpiration,  nutrition,  &c. 
immediately  ceafed,  they  concluded  that  all  thefe  functions 
depended  on  the  foul,  and  confequently  that  the  foul  was  the 
form  of  the  animal  body,  or  that  which  conftituted  it  fuch : 
that  the  foul  was  a  fubftance,  independent  of  matter,  nobody 
doubted  ;  and  hence  the  forms  of  other  bodies  were  concluded 
equally  fubftantial.  But  to  this  it  is  anfwered,  that  though  the 
foul  be  that  by  which  a  man  is  man,  and  confequently  is  the 
form  of  the  human  body,  as  human  ;  yet  it  does  not  follow, 
that  it  is  properly  the  form  of  this  body  of  ours,  as  it  is  a  bo¬ 
dy  ;  nor  of  the  feveral  parts  thereof,  confidered  as  diftindt  from 
each  other  :  for  thofe  feveral  parts  have  their  proper  forms  lb 
clofely  connected  with  their  matter,  that  it  remains  infeparable 
therefrom  long  after  the  foul  has  quitted  the  body  :  thus,  fleffi 
has  the  form  of  flefli,  bone  of  bone,  &c.  long  after  the  foul  is 
removed  as  well  as  before.  The  truth  is,  the  body  does  not 
become  incapable  of  performing  its  accuftomed  fun  dt  ions  be- 
caufe  the  foul  has  deferted  it ;  but  the  foul  takes  its  leave, 
becaufe  the  body  is  not  in  a  condition  to  perform  its  func¬ 
tions. 

The  ancient  and  modern  corpufcular  philofophers,  therefore, 
with  the  Cartefians,  exclude  the  notion  of  fubftantial  forms ; 
and  Ihow,  by  man}’’  arguments,  that  the  form  is  only  the  mo¬ 
dus  or  manner  of  the  body  it  is  inherent  in.  And  as  there  are 
only  three  primary  modes  of  matter,  viz.  figure,  reft,  or  mo¬ 
tion,  with  two  others  arifing  therefrom,  viz.  magnitude  and 
fituation,  the  form  of  all  bodies  they  hold  to  confift  therein  ;  and 
fuppofe  the  variations  thefe  modes  are  capable  of,  fufficient  to 
prelent  all  the  variety  obfervable  in  bodies. 

Forms  are  ulually  diftinguiffied  into  ejfcntial  and  acci¬ 
dental. 

Ejfcntial.  Though  the  five  modes  above  mentioned,  gene¬ 
rally  taken,  be  adventitious  :  yet  to  this  or  that  body,  e.  g. 
to  fire  or  water,  they  are  eft'ential  :  thus,  it  is  accidental  to 
iron,  to  have  this  or  that  magnitude,  figure,  or  fituation,  fince 
it  might  exift:  in  different  ones ;  yet  to  a  knife  or  hammer,  the 
figure,  magnitude,  and  pofition  of  parts,  which  conftitute  it  a 
hammer  or  knife,  are  ellential  ;  and  they  cannot  exift  or  be 
conceived  without  them.  Hence  it  is  inferred,  that  though 
there  be  no  fubftantial,  there  are  eft'ential  forms,  Whereby  the 
feveral  fpecies  of  bodies  become  what  they  are,  and  are  diftin- 
guilhed  from  all  others. 

Accidental  forms  are  thofe  really  inherent  in  bodies,  but 

\  Oh.  III. 


in  fuch  manner  as  that  the  body  may  exift  in  all  its  perfection 
without  them.  Such  is  whitenefs  in  a  wall,  heat  in  water,  a 
figure  of  a  man  in  wax,  &c. 

Form  is  alfo  ufed  in  a  moral  fenfe,  for  the  manner  of  being 
or  doing  a  thing  according  to  rules  :  thus  we  fay,  a  form  of  go¬ 
vernment,  a  form  of  argument,  &c. 

Form,  in  law,  the  rules  eftabliffied  and  requifite  to  be-  ob- 
ferved  in  legal  proceedings.  The  formal  part  of  the  law,  or 
method  of  proceeding,  cannot  be  altered  but  by  parliament  ; 
for  if  once  thefe  outworks  were  demoliffied,  there  would  be 
an  inlet  to  all  manner  of  innovation  in  the  body  of  the  law  it- 
felf. 

Form,  in  carpentry,  is  ufed  to  denote  the  long  feats  or 
benches  in  the  choirs  of  churches  or  in  fehools,  for  the  priefts, 
prebends,  religious,  or  fcholars,  to  fit  on.  Du-Cange  takes 
the  name  to  be  derived  from  hence,  that  the  backs  of  the  feats 
were  anciently  enriched  with  figures  of  painting  and  fculpture, 
called  in  Latin  forma  et  typi.  In  the  Life  of  St.  William  of 
Rofchild,  we  meet  with  forma  as  fignifying  a  feat  for  an  eccle- 
fiaftic,  or  religious,  in  a  choir ;  and  in  that  of  St.  Lupicin,  we 
have  formula  in  the  fame  fenfe.  In  the  rule  of  the  monaltery 
of  St.  C3efarea,  the  nun  who  prefides  over  the  choir  is  called 
frimiccria,  vel formari. 

At  fehools,  the  word  form  is  frequently  applied  to  what  is 
otherwife  called  a  clafs.  See  Class. 

Form  alfo  denotes  the  external  appearance  or  furface  of  a 
body,  or  the  difpofition  of  its  parts,  as  to  the  length,  breadth, 
and  thicknefs. 

Form  is  alfo  ufed  among  mechanics,  for  a  fort  of  mould 
whereon  any  thing  is  fafhioned  or  wrought. 

Printer  s  Form,  an  aflemblage  of  letters,  words,  and  lines, 
ranged  in  order,  and  fo  difpofed  into  pages  by  the  compofitor ; 
from  which,  by  means  of  ink  and  a  prefs,  the  printed  fheets 
are  drawn.  Every  form  is  inclofed  in  an  iron-chafe,  wherein  it 
is  firmly  locked  by  a  number  of  pieces  of  wood  ;  fome  long  and 
narrow,  and  others  of  the  form  of  wedges.  There  are  two 
forms  required  for  every  ffieet,  one  for  each  fide ;  and  each 
form  confifts  of  more  or  fewer  pages  according  to  the  fize  of  the 
book. 

Hatter  s  Form  is  a  large  block  or  piece  of  wood,  of  a  cylin¬ 
drical  figure ;  the  top  thereof  rounded,  and  the  bottom  quite 
fiat.  Its  ufe  is  to  mould  or  fafhion  the  crown  of  the  hat,  after 
the  matter  thereof  has  been  beaten  and  fulled. 

Paper-maker  s  Form  is  the  frame  or  mould  wherein  the 
fheets  are  fafnioned.  See  Paper. 

FORMA  pauperis,  in  law,  is  when  a  perfon  has  juft  caufe 
of  fuit,  but  is  fo  poor  that  he  cannot  defray  the  ufual  charges  of 
fuing  at  law  or  in  equity;  in  which  cafe,  on  making  oath  that 
he  is  not  worth  jjl.  in  the  world,  on  all  his  debts  being  paid, 
and  producing  a  certificate  from  fome  lawyer  that  he  has  good 
caufe  of  fuit,  the  judge  will  admit  him  to  fue  m  forma  paupe¬ 
ris  ;  that  is,  without  paying  any  fee  to  counfellors,  attorneys, 
or  clerk  :  the  ftatute  1 1  Hen.  VII.  c.  12.  having  enadled,  that 
counfel  and  attorneys,  &c.  fhall  be  affigned  to  fuch  poor  perfons 
gratis.  Where  it  appears  that  any  pauper  has  fold  or  con- 
trailed  for  the  benefit  of  his  fuit  whilft  it  is  depending  in  court, 
fuch  caufe  fhall  be  thenceforth  totally  difmifled  ;  and  a  perfon, 
fuing  in  forma  pauperis  fhall  not  have  a  new  trial  granted  him, 
but  is  to  acquiefce  in  the  judgment  of  the  court. 

FORMALITY,  as  defined  in  the  fehools,  is  any  manner 
wherein  a  thing  is  conceived  ;  or  a  manner  in  any  objedt,  im¬ 
porting  a  relation  to  the  underftanding,  whereby  it  may  be  dif- 
tinguifhed  from  another  objedl.  Thus,  animality  and  ration¬ 
ality  are  formalities.  The  Scottifts  make  great  ufe  of  formali¬ 
ties,  in  oppofition  to  the  virtualities  of  the  Thomifts. 

Formalities,  in  matters  of  law,  are  frequently  ufed  for  the 
formulas  themfelves,  or  the  rules  preferibed  for  judiciary  pro- 
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ceedings.  In  contracts  of  ft  rift  law,  all  the  formalities  muft 
be  ftriftly  obferved  ;  an  omiffion  of  the  leaft  formality  may 
ruin  the  whole  convention.  The  term  is  alfo  ufed  for  a  certain 
order  or  decorum  to  be  obferved. 

FORMAN"  (Andrew),  archbifhop  of  St.  Andrew’s,  earl  of 
Pittenweem,  and  of  (Nottingham  in  England,  one  of  the  lords 
of  the  regency-  appointed  by  the  States  during  the  minority  of 
king  James  V.  of  Scotland,  legate  a-latere,  primate  of  all  the 
kingdom  of  Scotland,  and  archbifhop  of  Bourges  in  France, 
was  defccnded  from  the  family  of  the  Formans  of  Hutton  in 
the  fhire  of  Berwick,  and  is  confidered  to  have  been  one  of  the 
beft  llatefmen  of  the  age  in  which  he  lived.  Archbifhop  For¬ 
man  died  in  1521,  arid  was  buried  at  Dunfermline.  Demp- 
fter  fays  that  he  wrote  a  book  againft  Luther,  a  book  con¬ 
cerning  the  Stoic  Philofophy,  and  a  Collection  out  of  the  De¬ 
cretals. 

FORMATION,  in  grammar,  fignifies  the  manner  of  form¬ 
ing  one  word  from  another  :  thus  accountaniffip  is  formed 
from  accountant ,  and  this  laft  from  account. 

FORMEDON,  in  law,  (breve  de  forma  donationis) ,  a  writ 
that  lies  for  aperfon  who  has  a  right  to  lands  or  tenements,  by 
virtue  of  any  entail,  arifing  from  the  ftatute  of  Welhn. 
2  Ch.  II.  This  writ  is  of  three  kinds,  viz.  a  defcender,  remain¬ 
der,  and  reverter.  Formedon  in  defcender  lies  where  a  tenant 
in  tail  infeoffs  a  ftranger,  or  is  diffeifed  and  dies,  and  the  heir 
may  bring  this  writ  to  recover  the  lands.  Formedon  in  re¬ 
mainder  lies  where  a  man  gives  lands,  See.  to  a  perfon  in  tail, 
and,  for  default  of  iiTue  of  his  body,  the  remainder  to  another 
in  tail  :  here,  if  the  tenant  in  tail  die  without  iffue,  and  a 
ftranger  abates  and  enters  into  the  land,  he  in  remainder  (hall 
have  this  writ.  Formedon  in  reverter  lies  where  lands  are  en¬ 
tailed  on  certain  perfons  and  their  iffue,  with  remainder  over 
for  want  of  iffue;  and,  on  that  remainder  failing,  then  to  re¬ 
vert  to  the  donor  and  his  heirs  :  in  this  cafe,  if  the  tenant  in  tail 
dies  without  iffue,  and  alfo  he  in  remainder,  the  donor  and  his 
heirs,  to  whom  the  reverfion  returns,  may  have  this  writ 
for  the  recovery  of  the  eftate,  though  the  fame  be  alienated, 
&c. 

FORMICA,  or  the  Ant,  in  zoology  (fee  plate  27) ;  a  genus 
of  infeCIs  belonging  to  the  order  of  hymenoptera,  the  charac¬ 
ters  of  which  are  thefe  :  There  is  a  fmall  fcale  betwixt  the 
bread;  and  belly ;  and  the  joint  is  fo  deep,  that  the  animal  ap¬ 
pears  as  if  it  were  almoft  cut  through  the  body.  The  females, 
and  the  neuters  or  working  ants  which  have  no  fexual  charabter- 
iftics,  are  furnifhed  with  a  hidden  fting;  and  both  the  males 
and  females  have  wings,  but  the  neuters  have  none.  There  are 
18  fpecies,  raoft  of  them  dil'tinguifhed  by  their  colours. 

Thefe  infefts  keep  together  in  companies  like  the  bees,  and 
maintain  a  fort  of  republic.  Their  neft  is  not  exactly  fquare, 
but  longer  one  way  than  the  other  ;  and  in  it  there  are  a  fort 
of  paths  which  lead  to  different  magazines.  Some  of  the  ants 
are  employed  in  making  the  ground  firm,  by  mixing  it  with  a 
fort  of  glue,  for  fear  it  fhould  crumble  and  fall  down  upon 
them.  They  may  be  fometimes  feen  to  gather  feveral  twigs, 
which  ferve  them  for  rafters,  which  they  place  over  the  paths  to 
fupport  the  covering;  they  lay  others  acrofs  them,  and  upon 
them  rufties,  weeds,  and  dried  grafs,  which  they  heap  up  into 
a  double  declivity,  which  ferves  to  turn  off  the  water  from  their 
magazines.  Some  of  thefe  ferve  to  lay  up  their  provifions  in, 
and  in  others  they  lay  their  eggs. 

As  for  the  provifions,  they  lay  up  every  thing  that  is  fit 
for  them  to  eat;  and  you  may  often  fee  one  loaded  with 
pippin  or  grain  of  fruit,  another  with  a  dead  fly,  and  feveral 
together  with  the  carcafe  of  a  may-bug  or  other  infedt.  If  they 
meet  with  any  they  cannot  bring  away,  they  eat  it  upon  the 
fpot,  or  at  leaft  fo  much  of  it  as  may  reduce  it  to  a  bulk  fmall 
enough  for  them  io  carry.  They  do  not  run  about  where  they 


pleafe  at  all  adventures  :  for  fome  of  them  are  fent  abroad  ta 
make  difcoveries;  and  it  they  bring  back  news  that  they  have 
met  with  a  pear,  or  a  fugar-loaf,  or  a  pot  of  fweetmeats,  they 
will  run  from  the  bottom  of  the  garden,  as  high  as  the  third 
flory  of  a  houfe,  to  come  at  it.  They  all  follow  each  other  in 
the  fame  path,  without  wandering  to  the  right  or  left ;  but  in 
the  fields  they  are  more  at  their  liberty,  and  are  allowed  to  run 
about  in  fearch  of  game.  There  is  a  fort  of  green  fly  (the 
aphis)  that  does  a  great  deal  of  mifehief  among  the  flowers,  and 
which  curls  up  the  leaves  of  peach  and  pear-trees  ;  and  thefe 
are  furrounded  with  a  fort  of  glue  or  honey,  which  the  ants 
hunt  after  very  greedily  ;  for  they  touch  neither  the  plant  nor 
the  flies  themfelves.  Next  to  this,  their  greateft  paffion  is  to  lay 
up  hoards  of  wheat  and  other  corn  ;  and  for  fear  "the  corn  fnould 
fprout  by  the  moifture  of  the  fubterraneous  cells,  they  gnaw  oft' 
the  end  which  would  produce  the  blade.  The  ants  are  often 
feen  puffing  along  grains  of  wheat  or  barley  much  larger  than 
themfelves.  It  is  remarkable,  that  if  one  ant  meets  another 
that  is  loaded,  it  always  gives  way  to  let  it  pafs  freely,  or  will 
help  if  it  be  overburdened. 

The  ant  lays  eggs  in  the  manner  cf  the  common  flies  ;  and 
from  thefe  eggs  are  hatched  the  larvae,  a  fort  of  fmall  maggots 
or  worms  without  legs  :  thefe  are  ffarp  at  one  end  and  blunt  at 
the  other  ;  and  are  white,  but  fo  tranfparent  that  the  inteftines 
are  feen  through  the  fkin.  Thefe  after  a  ffort  time  change 
into  large  white  aureliae  or  chryfalids,  which  are  what  are  ufualty 
called  ants  eggs.  That  end  which  is  to  be  the  tail  is  the  largeft, 
and  that  which  is  the  head  is  fomewhat  tranfparent.  The  ants 
move  thefe  about  at  pleafure  with  their  forceps.  It  is  well 
known,  that  when  a  neft  of  thefe  creatures  is  difturbed,  and  the 
aureliae  fcattered  about,  the  ants  are  at  infinite  pains  to  get  to¬ 
gether  all  that  are  unhurt,  and  make  a  neft  for  them  again  : 
nay,  any  ants  will  do  this,  and  thofe  of  one  neft  will  often  take 
care  of  the  aureliae  of  another 

The  care  thefe  creatures  take  of  their  offspring  is  remarkable. 
YVff  enever  a  hill  is  difturbed,  all  the  ants  are  found  bufied  in  con^ 
fulting  the  fafety,  not  of  themfelves,  but  of  the  eggs  or  thole 
larger  bodies  inclofing  the  maggot  or  young  ant  ;  they  carry 
thefe  down  anyway  fo  as  to  get  them  out  of  fight,  and  will  do 
this  over  and  over  as  often  as  they  are  difturbed.  They  carry 
away  the  eggs  and  vermicles  together  in  their  confufion  ;  but,  as 
foon  as  the  danger  is  over,  they  carefully  feparate  them,  and 
place  each  fort  in  parcels  by  themfelves  under  Ihelter  of  differ¬ 
ent  kinds,  and  at  various  depths,  according  to  the  different  de¬ 
grees  of  warmth  and  coverture  the  different  ftates  require.  In 
the  warm  feafon  of  the  year,  they  every  morning  bring  up  the 
eggs>  as  they  are  ufually  called,  to  the  furface,  or  nearly  fo; 
and  from  ten  in  the  forenoon  to  five  in  the  afternoon,  or  there¬ 
abouts,  all  thefe  -vill  be  found  juft  under  the  furface  :  and  if  the 
hills  be  examined  toward  eight  in  the  evening,  they  will  be 
found  to  have  carried  them  all  down  ;  and  if  rainy  weather  be 
coming  on,  it  will  be  rteceffary  to  dig  a  foot  deep  or  more,  in 
order  to  find  them.  All  human  precautions  have  not  hitherto 
been  able  to  fupply  that  degree  of  warmth  and  minute  atten¬ 
tion,  wh.ch  the  ants  put  in  practice  to  forward  the  inftant  of 
their  laft  metamorphofis.  The  infed,  ifliiing  forth  to  a  new 
life,  tears  its  white  tranfparent  veil  ;  it  is  then  a  real  ant,  defti- 
tute  of  wings,  ff  it  has  no  fex  ;  winged,  if  it  be  male  or  female, 
always  to  be  known  by  a  fmall  ere  it  fcale  placed  on  the  thread 
which  conneds  the  body  and  thorax.  Ants  tranfabl  their 
amours  in  the  air.  The  males,  who  are  much  fmaller,  feldom 
frequent  the  common  habitation  :  but  the  females,  much  larger, 
repair  to  it  to  depofit  their  eggs,  which  is  all  the  labour  they 
undergo  ;  the  winter’s  cold  deftroys  them.  As  to  the  males,  it 
is  uncertain  whether  they  fall  viitimsto  the  feverity  of  winter, 
or  are  made  over  to  the  rage  of  the  labouring  ants.  Thefe  laft 
pais  the  winter  in  a  torpid  ftate,  as  lome  ether  infers  do,  till 
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fpring  reflores  them  to  their  wonfed  a£livity  :  they  have  there¬ 
fore  no  ftores  for  winter,  no  confumption  of  provifions.  What 
ore  commonly  fold  in  markets  for  ants’  eggs  are  grubs  newly 
hatched,  of  which  pheafants,  nightingales,  and  partridges  are 
very  fond.  The  chief  enemies  to  ants  are  the  formica  leo,  mag¬ 
pies,  and  fome  other  birds  and  bealts. 

In  the  hotter  countries,  as  Italy,  Spain,  and  the  Weft  Indies, 
ants  are  the  greateft  peft  of  the  fields.  Trees,  which  they  are 
faid  to  injure  greatly,  may  be  preferved  from  them  by  encom- 
pafiing  the  ftem,  for  four  fingers  breadth,  with  a  roll  of  wool, 
newly  pulled  from  the  {heep’s  belly ;  or  by  laying  law- dull  all 
round  the  ftump  of  it.  Some  anoint  the  tree  with  tar,  which 
has  the  fame  effe£t.  But,  whatever  harm  they  may  do  in  pafture- 
lands,  by  making  up  hills  for  their  habitation  and  impairing  or 
drying  up  the  grafs,  their  damaging  fruit-trees  appears  to  be  an 
unjuft  reproach.  On  the  contrary,  in  Switzerland  they  are 
made  fublervient  to  the  deftruition  of  caterpillars.  This  is 
done  by  hanging  a  pouch  filled  with  ants  upon  a  tree;  and  they, 
making  their  el'cape  through  an  aperture  contrived  on  purpofe, 
run  over  the  tree  without  being  able  to  reach  down  to  the 
ground,  becaufe  care  has  been  previoufly  taken  to  beimear  the 
foot  of  the  tree  with  wet  clay  or  foft  pitch  ;  in  coni'equence  of 
which,  compelled  by  hunger,  they  fall  upon  the  caterpillars  and 
devour  them.  People  pretend  to  fay,  that  ants,  taken  inwardly, 
liimulate  the  urinary  paflages  and  the  organs  of  generation. 
The  red  colour  which  they  communicate  to  blue  paper,  when 
cruthed  upon  it,  proves  that  they  contain  an  acid  (fee  Che¬ 
mistry,  feft.  vii.  page  470). 

The  large  black -winged  ants  of  America,  to  avoid  the  great 
rains  which  fall  there  at  particular  feafons,  make  to  themfelves 
large  nefts  on  trees,  with  a  covered  way  for  them  to  go  up  and 
down  on  the  lee  fide  of  the  tree.  Thefe  nefts  are  roundifh  on 
the  outfide,  made  of  light  brown  earth,  plattered  fmooth.  They 
are  larger  than  a  buftiel ;  and  in  the  infide  are  many  tinuous  ca¬ 
verns  or  lodgings  communicating  with  one  another.  See  plate 
27.  A,  the  ant’s  neft;  B,  the  tubular  patfage,  made  of  the 
fame  materials. 

As  to  thole  infers  called  white  ants,  which  abound  in  Africa 
and  the  Eaft  Indies,  they  belong  to  a  ditferent  genus ;  for  which 
fee  the  article  Termes. 

FoRMiCA-Lro,  t tie  Ant-lion,  in  zoology,  an  infeft  fo  called 
from  its  devouring  great  numbers  of  ants.  It  is  the  caterpillar 
or  worm  of  a  fly  much  refembling  the  libellae  or  dragon-flies ; 
and  feeds  chiefly  upon  ants,  from  which  circumftance  it  derives 
its  name.  It  is  fomewhat  of  the  nature  of  the  fpider  in  its 
way  of  taking  its  prey,  its  manner  of  fpinning,  and  the  figure 
and  foftncfs  of  its  body.  It  has,  in  its  general  figure,  fome¬ 
what  of  the  appearance  of  the  millepes  or  wood-loufe,  fo  that 
fome  have  miftaken  it  at  firft  fight  for  that  animal.  It  is  of  a 
dirty  greyifh  colour,  marked  with  l’ome  black  fpots;  and  thefe  are 
alfo  compofed  of  many  points  when  viewed  with  a  microfcope, 
which  make  it  refemble  a  hedge-hog  or  porcupine.  Its  body 
is  compofed  of  feveral  rings,  and  has  thence  a  wrinkled  look. 
It  has  fix  legs  ;  four  are  joined  to  the  breaft,  and  the  other  two  to 
a  longer  part,  which  'may  be  taken  for  its  neck.  Its  head  is 
fmall  and  flat,  and  it  has  two  remarkable  horns  :  thefe  are  about 
a  fixth  part  of  an  inch  long,  and  as  thick  as  a  hair  :  they  are 
hard,  hollow,  and  hooked  at  the  end  like  the  claws  of  a  cat.  At 
the  origin  of  each  of  thefe  horns,  it  has  a  clear  and  bright  black 
eye,  which  fees  veiy  diftin&ly,  and  gives  the  creature  notice  to 
efcape  on  fight  of  the  fmalleft  object.  This  creature  is  not 
able  to  hunt  after  its  prey,  nor  to  dettroy  large  infe6ts ;  it  can 
only  draw  into  its  fnares  fuch  as  come  near  its  habitation,  and 
of  thefe  very  few  are  fuch  as  he  can  manage  :  all  the  winged 
kind  are  able  to  efcape  by  flight ;  and  the  beetle  kinds,  and 
others  that  have- hard  fhells  upon  their  bodies,  are  of  noufe  to 
him,  as  his  horns  cannot  pierce  them.  The  fmallnefs  of  the 
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ant,  and  the  want  of  wings  in  the  neuters,  make  them  the  de« 
ftined  prey  of  this  devourer.  The  manner  in  which  he  catches 
his  prey  is  as  follows  : 

He  ufually  encamps  under  an  old  wall,  that  he  may  be  ftiel- 
tered  from  the  injuries  of  the  weather;  and  he  always  choofes 
a  place  where  the  foil  is  compofed  of  a  fine  dry  fand.  In  this 
ho  makes  a  pit  of  the  fttape  of  a  funnel,  or  an  inverted  hollow 
cone.  It  he  intends  the  pit  to  be  but  fmall,  he  thrufts  down  his 
hinder  part  into  the  fand,  and  by  degrees  plunges  hiinfelf  back¬ 
ward  into  it ;  and  when  he  has  got  to  a  certain  depth,  he  tofles 
out  the  loole  fand  which  has  run  down  with  his  head,  artfully 
throwing  it  off  beyond  the  edges  of  his  pit.  Thus  he  lies  at  the 
bottom  of  a  fmall  hollow,  which  is  wideft  at  the  top,  and 
comes  Hoping  down  to  his  body. 

But  if  he  is  to  make  a  larger  pit,  more  pains  are  required  to 
bring  it  to  perfection.  He  firft  traces,  in  the  furface  of  the  fand, 
a  large 'circle,  which  is  the  erefted  bafe  or  mouth  of  the  pit  he 
is  to  make  in  form  of  an  inverted  cone.  He  then  buries  him- 
lelf  in  the  fand  near  the  edge  of  this  circle,  and  carefully 
throws  up  the  fand  above  him,  with  his  head  toiling  it  out  be- 
yrond  the  circumference  of  the  circle.  Thus  he  continues  his 
work,  running  down  backwards  in  a  fpiral  line  all  the  way,  and 
carefully  throwing  off  the  fand  from  above  him,  till  he  is  come 
to  the  place  of  his  reft,  which  is  the  point  or  reverted  apex  of 
the  hollow  cone  he  has  formed  by  his  paflage.  The  length  of 
his  neck,  and  the  flatnefs  of  his  head,  give  him  a  power  of 
ufing  the  whole  as  a  fpade,  and  throwing  off  the  fand  with 
great  eafe ;  and  his  ftrength  in  this  part  is  fo  great,  that  he  is 
able  to  throw  off  a  quantity  of  it  to  fix  inches  diftance.  This 
is  a  power  he  exerts  oftener,  however,  in  throwing  away  the  re¬ 
mains  of  the  animals  he  has  fed  upon,  that  his  den  may  not 
become  frightful  to  others  of  the  fame  fpecies,  by  feeing  their 
fellow  carcafes  hung  about  it. 

When  he  hasfinifhed  his  pit,  he  buries  himfelf  at  the  bottom 
of  it  among  the  fand,  leaving  no  part  above  ground  but  the 
tips  of  his  two  horns,  which  he  expands  to  the  two  fides  of  the 
pit.  In  this  condition  he  lies  and  waits  for  his  prey,  and  never 
comes  up  afterwards.  When  an  ant  or  any  other  fuch  creature 
chances  to  walk  over  the  edges  of  his  pit,  its  fteps  throw  down 
a  little  of  the  fand,  which,  naturally  running  down  to  the  bottom 
of  the  pit,  gives  the  enemy  notice  of  his  prey ;  he  then  tofles 
up  the  fand  which  covers  his  head,  to  bury  the  ant,  and  bring 
him  down  with  its  returning  force  to  the  bottom ;  and  as  one 
fuch  attempt  cannot  be  fufficient  to  prevent  the  ant’s  efcape,  he 
throws  more  and  more  fand  upon  him,  till  he  by  degrees  brings 
him  down.  All  the  endeavours  of  the  ant  to  efcape,  when 
once  it  is  within  the  verge  of  the  pit,  are  in  vain  ;  for,  as  it 
attempts  to  climb,  the  fand  runs  away  from  under  its  feet,  and 
it  finks  the  lower  for  every  attempt.  This  motion  of  the  fand 
alfo  informs  the  enemy  where  it  is,  and  directs  him  to  throw 
up  more  fand  in  the  right  place  ;  which  it  does,  till  the  poor  ant 
falls  to  the  bottom  between  its  horns.  It  then  plunges  the 
points  deep  into  the  ant’s  body;  and,  having  fucked  all  the  juice 
out  of  the  preyq  it  throws  out  the  empty  fkin  as  far  from  the 
hole  as  it  can.  This  done,  it  mounts  up  the  edges  of  its  pit, 
and,  if  it  has  l'uflered  any  injury,  repairs  it  with  great  care,  and 
immediately  buries  itfelf  again  in  the  centre,  to  wait  for  ano¬ 
ther  meal.  The  horns  of  this  creature  are  its  only  organs  for 
receiving  nourifhment ;  it  never  brings  any  animal  which  it  has 
feized  near  to  its  head,  but  always  holds  it  at  the  tip  of  the 
horns.  They  therefore  plainly  ferve  as  fyringes,  to  draw  into 
its  ftomach  the  juices  of  the  bodies  of  the  infetts  it  feeds  upon  : 
neither  is  there  any  mouth  or  trunk,  or  any  other  organ  to  be 
difeovered  about  its  head,  which  could  anlwer  the  purpofe  of" 
eating  ;  the  head  feeming  only  intended  for  throwing  away 
the  fand  in  forming  the  pit.  The  horns  of  this  animat 
being  fo  need! ary  to  its  life,  nature  has  provided  for  the  re- 
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Coring  them  in  cafe  cf  accidents ;  for,  if  cut  off,  they  are  found 
to  grow  again. 

The  food  this  creature  procures  by  its  pit  can  be  but  little  5 
and  as  it  has  no  power  of  catching  its  prey  any  other  way,  its 
motion  being  only  backwards,  and  that  {lowly,  and  by  lirra.il 
Jpaces  at  a  time,  tome  people  have  believed  its  catching  now 
and  then  an  ant  by  this  means  was  rather  for  diverfion  than 
hunger.  But  though  the  formica-leo  will  live  a  long  time  with¬ 
out  food,  and  even  pafs  through  all  its  changes  when  fhut  up  in 
a  box,  yet  it  is  always  ready  to  eat  when  food  is  offered  it ;  it 
always  appears  ftarved  and  fm'all  when  kept  thus  ;  and  if  a  fly 
is  given  it  in  this  hungry  ftate,  it  will  fo  fuck  out  all  its  juices, 
that  the  remaining  {hell  may  be  rubbed  to  powder  between  the 
fingers,  while  the  body  of  the  creature  that  has  fucked  it  appears 
remarkably  fwelled  and  difiended  ;  fo  that  it  is  plain  that  the 
juices  of  the  prey  are  conveyed  into  the  body  of  the  creature  ; 
though  it  is  not  eafy  to  fee  by  what  means,  the  horns  not  ap¬ 
pearing  to  have  any  perforation. 

When  the  formica-leo  has  lived  a  proper  time  in  this  ftate,  it 
leaves  its  pit,  and  is  only  feen  drawing  lines  and  traces  on  the 
furface  of  the  fand.  After  this  it  buries  itfelf  under  the  furface  ; 
and  there  indoles  itfelf  in  a  fine  web,  in  which  it  is  to  pafs  its 
transformation  into  the  winged  ftate.  This  cafe  is  made  of  a 
fort  of  filk  which  the  creature  fpins  in  the  manner  of  the  fpider, 
and  of  a  quantity  of  the  grains  of  fand  cemented  together  by  a 
glutinous  humour  which  flows  from  its  pores.  This  cafe,  how¬ 
ever,  would  be  too  harfh  and  coarfe  for  the  body  of  the  creature, 
and  therefore  it  ferves  only  for  the  outer  covering  to  defend  it 
from  inj uries ;  the  creature  fpinning  one  of  pure  and  incom¬ 
parably  fine  filk,  of  a  beautiful  pearl  colour,  within  it,  which 
covers  its  whole  body. 

When  the  creature  has  lain  fome  time  in  this  cafe,  it  throws 
off  its  outer  {kin,  with  the  eyes,  the  horns,  and  every  other  part 
ncceflary  to  its  life  before,  and  becomes  an  oblong  nymph,  in 
which  a  careful  eye  may  trace  the  form  of  the  fly  into  which  it 
is  to  be  transformed.  There  may  be  feen,  through  its  tranf- 
parent  covering,  new  eyes,  new  horns,  wings,  and  all  the  other 
parts  of  the  animal  in  its  perfeft  ftate.  This  nymph  makes  its 
way  about  half  out  of  the  {hell,  and  remains  in  this  condition, 
but  without  farther  life  or  motion,  till  the  perfect  fly  makes  its 
way  out  at  a  llit  in  the  back.  In  this  laft  ftate  it  much  refembles 
the  libellae  or  dragon-flies  common  about  our  waters.  The 
male  couples  with  the  female  in  this  ftate  only;  and  M.  Poupart, 
to  whom  the  world  is  obliged  for  this  curious  delcription,  is  of 
opinion  that  the  females  lay  only  one  egg  ;  but  this  is  very 
different  from  the  courfe  of  nature  in  the  other  animals  of  the 
fame  clafs. 

When  this  infeft  forms  its  pit  in  a  bed  of  pure  fand,  it  is 
made  and  repaired  with  great  eafe ;  but  where  it  meets  with 
other  fubftances  among  the  fand,  the  labour  becomes  greatly 
the  more  embarrafling.  If,  for  inftance,  when  the  creature  has 
half  formed  its  pit,  and  then  comes  to  a  ftone  of  fome  moderate 
fize,  it  does  not  defert  the  work  for  this,  but  goes  on,  in¬ 
tending  to  remove  that  impediment  at  laft.  When  the  pit  is 
finifhed,  the  creature  crawls  backward  up  the  fide  of  the  place 
where  the  ftone  is,  and  getting  its  backfide  under  it,  takes  great 
pains  and  time  to  get  it  on  a  true  poife,  and  then  begins  to  crawl 
backward  with  it  up  the  edge  to  the  top  of  the  pit,  to  get  it  out 
of  the  way.  It  is  a  very  common  thing  to  fee  a  formica-leo  in 
this  manner  labouring  at  a  ftone  four  times  as  big  as  its  own 
body  ;  and  as  it  can  only  move  backward,  and  the  poife  is  hard 
to  keep,  efpecially  up  a  flope  of  fuch  crumbly  matter  as  fand, 
which  moulders  away  from  under  its  feet,  and  neceffarily  alters 
the  pofition  of  its  body,  the  ftone  very  frequently  falls  down 
when  near  the  verge,  and  then  it  is  fure  to  roll  to  the  bottom. 
In  this  cafe  the  animal  attacks  it  again  in  the  fame  way,  and 
often  is  not  difeouraged  by  five  or  fix  mifearriages  of  this  kind ; 


but,  after  all,  attempts  again,  and  at  length  gets  it  over  the 
verge  of  the  place.  When  it  has  done  this,  it  does  not  leave  it 
there,  left  it  ftiould  roll  in  again  ;  but  is  always  at  the  pains  of 
pufliing  it  farther  on,  till  it  has  removed  it  to  a  neceffary  dif- 
tance  from  the  edge  of  the  pit. 

The  common  formica-leo  moves  only  backward  ;  but  Mr. 
Rouet  has  obferved  a  fpecies  which  moves  forward  in  the  com¬ 
mon  way  of  other  animals,  and  makes  no  pit  of  this  kind  to 
entrap  its  prey,  but  feizes  other  inlefts  by  force. 

FORMING  is  ufed  for  the  aft  of  giving  being  or  birth  to 
any  thing.  The  word  is  alfo  Amply  ufed  for  giving  the  figure 
to  any  thing.  The  potter  forms  his  veffels  as  he  pleafes.  Geo¬ 
metry  teaches  how  to  form  all  kinds  of  figures.  It  is  likewife 
ufed  for  the  producing  of  a  thing :  thus  we  fay  the  lineaments 
of  the  face  began  to  be  formed. 

Forming  a  Siege,  is  the  making  lines  of  circumvallation 
to  fortify  the  camp,  and  difpofing  things  for  the  attack  of  a 
place  in  form.  They  alfo  fay,  to  form  a  fquadron  or  battalion  $ 
meaning,  to  range  the  foldiers  in  form  of  a  fquadron,  &c. 

Forming  the  Line,  is  drawing  up  infantry,  cavalry,  and  ar¬ 
tillery,  into  line  of  battle.  See  Line. 

Forming,  is  alfo  uled  in  grammar,  in  fpeaking  of  certain 
tenfes  of  verbs,  which  are  made  from  others  by  a  change  of  cer¬ 
tain  letters.  The  prefent  tenfe  is  formed  from  the  infinitive. 
Compound  and  derivative  words  alfo,  and  even  all  that  have  any 
etymology,  are  faid  to  be  formed. 

FORMOSA,  a  large  ifland  in  the  Eaftem  Ocean,  between 
1190  and  1220  E.  Ion.  and  22°  and  230  N.  lat.  about  100 
miles  E.  of  Canton  in  China  It  is  fubjeft  to  the  Chinefe,  who, 
notwithftanding  its  proximity,  did  not  know  of  its  exiftence  till 
the  year  14,30.  It  is  about  255  miles  long  and  75  broad.  A 
long  chain  of  mountains,  running  from  N.  to  S.  divides  it  into 
two  parts,  the  E.  and  W.  The  Dutch  built  the  fort  of  Zea* 
land  in  the  W.  part  in  1634.  This  fecured  to  them  the 
principal  port  of  the  ifland.  They  were  driven  thence  in  1661 
by  a  Chinefe  pirate,  who  had  made  himfelf  matter  of  all  the  W. 
part.  But  in  1682  the  whole  ifland  fubmitted  to  the  emperor 
of  China.  It  contains  extenfive  and  fertile  plains,  watered  by  a 
great  number  of  rivulets  that  fall  from  the  mountains.  Its  air 
is  pure  and  wholefome  ;  and  the  earth  produces  abundance  of 
corn,  rice,  See.  Moft  of  the  Indian  fruits  are  found  here,  and 
many  of  thofe  of  Europe.  Tobacco,  fugar,  pepper,  camphire, 
and  cinnamon  are  alfo  common.  Wholelome  water,  fit  for 
drinking,  is  the  only  thing  wanting  in  Formofa ;  and  it  is  very 
extraordinary,  that  almoft  every  kind  of  water  in  it  is  a  poifon 
to  ftrangers,  for  which  no  remedy  has  been  hitherto  found. 
On  the  22d  of  May  1782,  this  fine  ifland  was  overwhelmed,  and 
almoft  totally  deftroyed,  by  a  furious  hurricane  and  dreadful  in¬ 
undation  of  the  fea. 

FORMULA,  or  Formulary,  a  rule  or  model,  or  certain 
terms  prefcribed  or  decreed  by  authority,  for  the  form  and  man¬ 
ner  of  an  aft,  inftrument,  proceeding,  or  the  like. 

Formula,  in  church-hiftory  and  theology,  fignifies  a  pro- 
feflion  of  faith. 

Formula,  in  medicine,  imports  the  conftitution  of  medicines, 
either  Ample  or  compound,  both  with  refpeft  to  their  preferip- 
tion  and  confiftence. 

FORMULARY,  a  writing,  containing  the  form  or  formula 
of  an  oath,  declaration,  atteftation,  or  abjuration,  &c.  to  be 
made  on  certain  occafions.  There  are  alfo  formularies  of  devo¬ 
tion,  of  prayers,  &c.  Liturgies  are  formularies  of  the  public 
fervice  in  moft  churches. 

FORNACALIA,  or  Fornicalia,  in  Roman  antiquity,  a 
fefiival  inftituted  by  Numa,  in  honour  of  Fornax,  the  goddefs 
of  ovens  ;  wherein  certain  cakes  were  made,  and  offered  in  fa- 
crifice  before  the  ovens. 

FORNICATION  ( Fornicdtio ,  from  the  formces  in  Rome* 
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where  the  lewd  women  proftituted  themfelves  for  money),  is 
whoredom,  or  the  aft  of  incontinency,  between  Angle  perfons  ; 
for,  if  either  of  the  parties  is  married,  it  is  adultery.  Formerly 
court-leets  had  power  to  enquire  of  and  punilh  fornication  and 
adultery  ;  in  which  courts  the  king  had  a  fine  affeffed  on  the 
offenders,  as  appears  by  the  book  of  Domefday.  In  the  year 
1650,  when  the  ruling  powers  found  it  for  their  inlereft  to  put 
on  the  femblance  of  a  very  extraordinary  ftriftnefs  and  purity  of 
morals,  not  only  inceft  and  wilful  adultery  were  made  capital 
crimes,  but  alfo  the  repeated  aft  of  keeping  a  brothel,  or  com¬ 
mitting  fornication,  were  (upon  a  fecond  conviction)  made  fe¬ 
lony  without  benefit  of  clergy.  But,  at  the  reftoration,  when 
men,  from  an  abhorrence  of  the  hypocrify  of  the  late  times,  fell 
into  a  contrary  extreme,  it  was  not  thought  proper  to  renew 
a  law  of  fuch  extraordinary  rigour  ;  and  thele  offences  have  been 
ever  fince  left  to  the  feeble  coercion  of  the  fpiritual  court.  The 
temporal  courts  take  no  cognizance  even  of  the  crime  of  adultery 
ethenvife  than  as  a  private  injury.  See  Adultery. 

FORNIX,  in  anatomy,  is  part  of  the  corpus  callofum  in 
the  brain  ;  fo  called,  becaule  of  a  diftant  refemblance  it  bears 
to  the  arches  of  ancient  vaults  when  viewed  in  a  particular 
manner. 

FORR.AGE,  in  the  military  art,  denotes  hay,  oats,  barley, 
wheat,  grafs,  clover,  & c.  brought  into  the  camp  by  the  troop¬ 
ers,  for  the  fuftenance  of  their  horfes.  It  is  the  bufinels  of  the 
quarter-maftcr-general  to  appoint  the  method  of  foi  raging,  and 
poll  proper  guards  for  the  i'ecurity  of  the  forragers. 

FORRES,  a  pleafant  little  town  of  Murrayfhire  in  Scot¬ 
land,  fituated  on  an  eminence,  clofe  to  a  fmall  river,  two  miles 
to  the  E.  of  the  river  Findhorn.  It  contains  leveral  handfome 
houl'es,  and  manufaftures  feme  linen  and  lewing  thread.  A 
little  to  the  N.  E.  near  the  road  is  a  remarkable  column,  called 
King  Seven  s  or  Sweno’s  Stone,  above  20  feet  high,  and  three 
broad,  covered  on  both  Aides  by  antique  fculpiure ;  and  faid  to 
have  been  erefted  in  memory  of  a  viftory  obtained  over  the 
Danes,  before  their  final  retreat  from  bcotland  in  1008. 

FORSKOHLEA,  in  botany  ;  a  genus  of  the  pentagynia 
order,  belonging  to  the  decandria  clafs  of  plants.  The  calyx  is 
pentaphyllous,  and  longer  than  the  corolla.  I  here  are  ten  petals 
fpatulated,  i.  e.  roundifn  before,  with  a  linear  bale. 

FORSTERA,  in  botany  ;  a  genus  of  the  triandria  order, 
belonging  to  the  gynandria  clals  ot  plants.  The  perianthium  is 
double  ;  the  exterior  one  beneath,  three-leaved ;  the  interior  one 
above,  and  fix-cleft ;  the  corolla,  tubular. 

FORT,  in  the  military  art,  a  fmall  fortified  place,  environed 
on  all  Aides  with  a  moat,  rampart,  and  parapet.  Its  uAe  is  to 
fecure  fome  high  ground,  or  the  paffage.  of  a  river,  to  make 
good  an  advantageous  poft,  to  defend  the  lines  and  quarters  of 
a  fiege,  &c.  Forts  are  made  of  different  figures  and  extents, 
according  as  the  ground  requires.  Some  are  fortified  with  baf- 
tions,  others  with  demi-bafiiions.  Some  again  are  in  form  of  a 
fquare,  others  of  a  pentagon.  A  fort  differs  irom  a  citadel,  as 
this  laft  is  built  to  command  Aome  town. 

Vitrified  Forts,  a  very  Angular  kind  of  ftruftures  found  in 
the  Highlands  and  northern  parts  of  Scotland,  in  which  the  walls 
have  the  appearance  of  being  melted  into  a  folid  mafis,  Ao  as  to 
relemble  the  lava  of  a  volcano,  for  which  indeed  they  have  been 
taken  by  Aeveral  perfons  who  have  vifited  them. 

Thefe  walls  were  taken  notice  of  by  Mr.  Williams,  an  engi¬ 
neer,  who  wrote  a  treatife  upon  the  lubjeft,  and  was  the  firft 
who  Auppoled  them  to  be  the  works  of  art  j  other  naturalifts 
having  attributed  them  to  a  volcanic  origin.  Thefe  works  are 
commonly  fituated  on  the  tops  of  fmall  hills,  commanding  an 
extenfive  view  of  the  adjacent  valley  or  low  country.  The  area 
on  the  fummit,  varying,  as  is  Auppofed,  according  to  the  num¬ 
ber  of  cattle  the  proprietor  had  to  proteft,  or  the  dependents  he 
was  obliged  to  accommodate,  is  l'urrounded  with  a  high  and 
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ftrong  wall,  of  which  the  ffones  are  melted,  moft  of  them  en¬ 
tirely ;  while  others,  in  which  the  fufion  has  not  been  Ao  com¬ 
plete,  are  funk  in  the  vitrified  matter  in  fuch  a  manner  as  to  be 
quite  inclofed  with  it ;  and  in  fome  places  the  tufion  has  been 
fo  perfeft,  that  the  ruins  appear  like  mafies  of  coarfe  glafs. 
Mr.  Williams  has  not  only  abfolutely  determined  the  walls  in 
queftion  to  be  the  works  of  art,  but  has  even  hazarded  a  con- 
jefture  as  to  the  manner  in  which  they  were  conftrufted,  and 
which,  according  to  him,  was  as  follows.  Two  parallel  dikes 
of  earth  or  fod  being  raifed,  in  the  direftion  ot  the  intended 
wall,  with  a  Apace  between  them  fufficient  tor  its  thicknels,  the 
fuel  was  put  in,  and  Aet  on  fire.  The  ffones  befr  adapted  tor 
the  purpofe,  called  th  t  plum-pudding  fione,  are  every  whereto 
be  found  in  the  neighbourhood.  Thefe  were  laid  on  the  fuel, 
and,  when  melted,  were  kept  by  the  frame  of  earth  from  running 
otF ;  and  by  repeating  the  operation,  the  wall  was  railed  to  a 
fufficient  height.  This  opinion  of  the  ffones  being  thrown  in 
without  any  order  is  thought  to  be  confirmed  by  the  cireum- 
ftance  of  there  not  being  any  where  a  large  one  to  be  feen,  nor  a 
Itone  laid  in  any  particular  direftion,  nor  one  piece  which  has  not 
in  Aome  degree  been  aff  efted  by  the  fire.  Mr.  Williams  mentions  a 
faft  tending  to  confirm  his  hypothefis,  viz.  of  a  brick-kiln  fituated 
on  the  declivity  of  an  eminence,  Ao  as  to  be  expofed  to  the  wind, 
which,  happening  to  rile  brifkly  one  time  when  the  kiln  was- 
burning,  Ao  increafed  the  heat,  that  the  bricks  were  melted,  and 
ran,  like  a  lava,  for  a  confiderable  way  down  the  hill. 

This  opinion  of  Mr.  Williams  has  been  embraced  by  Aeveral 
other  authors  ;  particularly  Mr.  Freebairn  and  Dr.  Anderfon, 
the  latter  having  publilhed  two  treatifes  upon  thefe  buildings  in 
the  Archaeologia.  In  the  lame  work,  however,  we  meet  with  a 
paper  by  the  Flon.  Daines  Barrington,  in  which  the  author  ex- 
prefies  quite  different  Aentiments.  He  obt'erves,  that  Mr.  Wil¬ 
liams  and  the  other  antiquaries,  who  luppofe  the  walls  in 
queffion  to  be  the  works  of  art,  imagine  that  the  reafion  of 
their  being  conffrufted  in  this  manner  was  the  ignorance  of 
cement,  which  in  thefe  remote  ages  prevailed  in  Scotland  t  but 
with  refpeft  to  this  circumftance  he  lays,  that  if  one  fide  of  the 
wall  only  was  heated,  and  that  to  any  confiderable  height,  the 
matter  in  fufion  would  in  all  likelihood  drop  down  to  the  bot¬ 
tom,  without  operating  as  any  cement  to  the  loofie  ffones  thrown 
in  amongft  it.  This  circumftance  of  the  walls  being  vitrified 
only  on  one  fide  is  indeed  remarkable,  and  takes  place  in  moft 
of  the  forts  of  this  kind  to  be  met  with  at  prefent :  but  with  re¬ 
gard  to  it  Mr.  Barrington  obferves,  that  he  himfelf  has  been 
twice  in  the  Highlands  of  Scotland,  and  has  found  very  few 
hills  of  any  height  which  were  clothed  with  wood  ;  the  trouble 
therefore  of  carrying  it  up  to  the  top  of  fuch  a  mountain  would 
be  very  confiderable.  But  to  this  it  might  ealily  be  replied,  that 
we  cannot  by  any  means  argue  from  the  prefent  ftate  ol  the  hills 
in  the  Highlands  to  their  ftate  in  a  very  remote  period  of  anti¬ 
quity.  At  that  time,  it  is  neither  impotfible  nor  in  the  leaft 
improbable  that  moft  of  the  hills  in  Scotland  were  overgrown 
with  wood  ;  or,  at  any  rate,  there  undoubtedly  was  plenty  of  peat, 
which  is  ftill  ufed  as  fuel  in  Scotland,  and  which  affords  luch  a 
ftrong  heat  as  to  be  advantageoufly  employed  even  in  1  melting 
iron,  as  we  are  informed  by  M.  Magellan. 

According  to  Mr.  Cardonnel,  the  largeft  of  thefe  vitrified 
forts  is  fituated  on  the  hill  of  ICnockfarril,  to  the  fouth  of  the 
valley  of  Strathpefter,  two  miles  weft  from  Dingwall  in  Rofs- 
ftfire.  The  inclofure  is  120  feet  long  and  40  broad  within  the 
walls  ;  ftrengthened  on  tbe  outfide  with  works  at  each  end. 
The  fort  next  in  confequencc  to  that  of  Knockfarril  is  fituated 
on  the  hill  of  Craig-Phadrick  near  Invernefs,  “  which  (fays  Mr. 
Cardonnel)  has  this  peculiar  circumftance,  that  there  appears 
to  have  been  two  vitrified  walls  quite  round  the  area.  The  inner 
one  feems  to  have  been  very  high  and  ftrong  ;  the  outer  wall 
but  low  •  probably  the  Apace  between  was  intended  for  Routing 
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their  cattle,  as  there  are  no  remains  of  dry-done  buildings,  fuch 
as  are  found  near  the  reft.  Several  parts  of  this  outer  wall  ap¬ 
pear  quite  entire,  flicking  to  the  firm  bare  rock,  where  it  was 
firft  run.  The  area  within  the  inner  wall  is  near  80  paces 
long  and  27  broad.”  Of  this  an  account  is  given  in  the  Edin. 
Phil.  Tranfaft.  vol.  II.  clafs  ii.  art.  11.  by  Alexander  Frafer 
Tytler,  Efq.  who  vifited  it  in  the  year  1782.  The  other  forti¬ 
fied  hills  mentioned  by  Mr.  Cardonnel  are  thofe  of  Dun-Evan 
in  the  fttire  of  Nairn  ;  Tordun  Caftle,  near  Fort  Auguftus  ;  and 
another  on  the  weft  fide  of  Gleneves  in  Lochaber,  three  miles  to 
the  louth  of  Fort  William.  The  Caftle-bill  of  Finhaven,  in 
the  county  of  Angus,  has  likewife  fome  confiderable  ruins  of  the 
fame  kind. 

Betides  thefe  fortifications,  the  hill  of  Noth  affords  a  remark¬ 
able  appearance  of  the  fame  kind  :  of  which  Mr.  Cordiner  gives 
the  following  defcription,  not  from  his  own  obfervation,  but 
thofe  of  a  gentleman  of  credit  who  vifited  the  place.  “  On  the 
top  of  the  hill  there  is  an  oblong  hollow,  as  I  could  guefs,  of 
about  an  Englifti  acre,  covered  with  a  fine  fward  of  grafs  :  in 
the  middle  toward  the  eaft  end  of  this  hollow  is  a  large  and 
deep  well.  The  hollow  is  furrounded  on  all  Tides  with  a  thick 
rampart  of  ftones.  On  three  tides  of  this  rampart,  from  8  to 
12  teet  thick,  is  one  compaft  body  of  ftones  and  minerals  which 
have  been  in  a  ftate  of  fufion,  refembling  a  mixture  of  ftone 
and  iron-ore,  all  vitrified,  calcined,  and  incorporated.  On  the 
north  fide,  the  rampart  confifts  of  broken  pieces  of  rock,  which 
have  the  appearance  of  having  been  tom  to  pieces  by  fome  ex¬ 
traordinary  violence.  If  the  calcined  compact  wall  exifts  under 
them,  it  is  not  at  prefent  vifible.” 

In  the  Phil.  Tranf.  of  the  Royal  Society  of  London  for  1777, 
Part  II.  No.  20.  is  an  account  of  Crtck  Fat  eric]:,  there  termed 
a  Volcanic  hill  near  Inverncfs,  in  a  letter  from  Tho,  Weft,  Efq.  to 
Mr.  Law,  F.  R.  S.  in  which  the  writer  does  not  hefitate  to  pro¬ 
nounce  this  hill  an  extinguifhed  volcano  :  and,  having fent  fpeci- 
mens  of  the  burnt  matter  for  the  infpedtion  of  the  Royal  Society, 
the  fecretary  fubjoins  a  note  to  the  paper,  intimating  that  thefe 
fpecimens,  having  been  examined  by  fome  of  the  members  well 
acquainted  with  volcanic  produ&ions,  were  by  them  judged  to  be 
real  lava.  Such  was  likewife  the  opinion  of  the  late  Andrew 
Crofbie,  Efq.  who,  in  an  account  which  he  gave  to  the  Philo- 
fophical  Society  of  Edinburgh  in  17S0,  ottered  fome  very  cu¬ 
rious  conjectures  with  regaid  to  that  procel's  of  nature,  by 
which  he  luppofed  the  whole  of  this  hill  to  have  been  thrown 
up  from  the  bottom  of  the  fea  by  the  operation  of  inteftine 
fire. 

Mr.  Tytler  agrees  with  thofe  who  think  the  vitrified  flruc- 
tures  to  be  artificial  works  ;  hut  he  differs  from  Mr.  Williams 
and  others,  who  think  that  they  were  vitrified  on  purpole  for 
cementing  the  materials  together.  His  reafon  for  this  is,  that 
the  number  of  forts  that  Ihow  marks  of  vitrification  is  incon- 
fiderable  when  compared  with  thofe  that  do  not.  He  therefore 
confiders  the  vitrification  as  accidental,  and  defcribes  the  man¬ 
ner  in  which  he  conceives  it  muft  have  been  accomplifhed. 
Among  other  obfervations  in  confirmation  of  his  opinion,  he 
urges,  that,  in  the  fortification  on  Craig  Phadrick,  a  large  por¬ 
tion  of  the  outward  rampart  bears  no  marks  of  vitrification. 
Mr.  Cordiner,  on  the  other  hand,  is  of  opinion,  that  the  vitri¬ 


fications  in  queftion  cannot  have  been  the  works  of  art,  ami  ri¬ 
dicules  the  contrary  hypothefis,  though  without  adducing  any 
argument  againft  it. 

Mr.  Tytler  concludes  his  diflertation  with  a  conjefture,  which 
indeed  feems  well  l'upported,  that  the  forts  in  queftion  were  con- 
ftrufted,  not  only  before  the  Roman  invafion,  but  'fcefore  the 
introduftion  of  the  rites  of  the  Druids  into  Britain  ;  as  “  there 
appears  no  probability  that  the  inhabitants  either  lived  under 
fuch  a  government  as  we  know  to  have  prevailed  under  the  in¬ 
fluence  of  the  Druids,  or  had  any  acquaintance  with  thofe  arts 
which  it  is  certain  they  cultivated.”  On  a  view  of  the  difputes 
which  have  agitated  the  learned  on  this  obfcure  fubjeft,  we  can 
only  obferve,  that  their  arguments  feem  to  have  placed  it  in  a 
ftate  of  equlponderance,  and  that  the  fa£t  remains  open  to  the 
inveftigation  of  future  lpeculators. 

FORTESCUE  (Sir  John),  lord  chief  juftice  of  the  king’s 
bench,  and  lord  high  chancellor  of  England,  in  the  reign  of  king 
Henry  VI,  was  delcended  from  the  ancient  family  of  Fortefcue, 
in  the  county  of  Devon.  He  ftudied  the  municipal  laws  of 
England  in  Lincoln’s  Inn,  of  which  he  was  made  one  of  the 
governors  in  the  fourth  and  feventh  years  of  the  reign  of  king 
Henry  VI.  In  1430  he  was  called  to  the  degree  of  a  fcrjeant 
at  law,  and  in  1441  was  conftituted  the  king's  ferjeant.  The 
following  year  he  was  made  lord  chief  juftice  of  the  king’s 
bench  ;  in  which  honourable  ftation  he  continued  till  near  the 
end  of  that  king’s  reign,  who  fhowed  him  many  particular 
marks  of  his  favour,  and  advanced  him  to  the  poll  of  lord  high 
chancellor  of  England.  Daring  the  reign  of  King  Edward  IV. 
he  followed  the  fortunes  of  the  houle  of  Lancafter,  and  was  many 
years  in  exile  with  queen  Margaret  and  prince  Edward  her  fon. 
At  length,  they  having  a  profpeiSt  of  retrieving  their  defperate 
fortunes,  the  queen  and  prince  returned  to  England ;  and  Sir 
John  Fortefcue,  with  many  others,  accompanied  them  :  but 
loon  after  the  decifive  battle  of  Tewklbury,  he  was  thrown  into 
prilon  and  attainted,  with  other  Lancaltrians ;  but  found  means 
to  procure  his  pardon  from  Edward  IV.  He  wrote,  1.  A 
learned  commentary  on  the  politic  laws  of  England,  for  the  ufe 
of  prince  Edward  ;  to  one  edition  of  which  Mr.  Selden  wrote 
notes.  2.  The  difference  between  an  abfolute  and  limited  mo¬ 
narchy,  as  it  more  particularly  regards  the  Englifh  conftiiution 
(which  was  publilhed,  with  fome  remarks,  by  John  Fortefcue, 
afterwards  lord  Fortefcue,  in  Svo,  in  1714;  and  a  fecond  edi¬ 
tion  was  publilhed,  with  amendments,  in  1719)  :  And  feveral 
works,  which  ftill  remain  in  manufcript.  He  died,  near  9oyear3 
of  age,  and  was  buried  in  the  parilh  church  of  Ebburton,  where 
a  monument  was  erected  to  his  memory  in  1677  by  one  of  his 
ddeendants. 

FORTH,  one  of  the  fined  rivers  in  Scotland,  which  riles  near 
the  bottom  of  Lomond  Hills.  Between  Stirling  and  Alloa  it 
winds  in  a  beautiful  and  fingular  manner ;  fo  that,  although 
it  is  but  four  miles  by  land,  it  is  24  by  water  between  thefe  two 
places.  After  a  courfe  of  near  40  miles,  it  meets  the  fea  a 
little  below  Stirling,  where  it  forms  the  noble  ettuary  called  the 
Frith  of  Forth.  A  communication  between  this  river  and  the 
Clyde,  by  a  canal,  is  now  happily  accomplifhed,  and  cannot  but 
contribute  greatly  to  the  benefit  of  commerce  In  that  quarter. 


FORTIFICATION; 

THE  art  of  fortifying  a  city,  town,  or  other  place;  or  of  the  end  that  a  fmall  number  of  men  within  may  be  able  to  de¬ 
putting  them  in  fuch  a  pofture  of  defence,  that  each  indi-  fend  themfelves  efteHually  againft  the  alTaults  of  a  numerous 
vidual  part  defends,  and  is  defended  by,  fome  other  parts,  by  army  without. 

means  of  ramparts,  parapets,  moats,  and  other  bulwarks;  to  The  origin  of  fortification  is  undoubtedly  to  be  attributed  to 
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the  tlifpofition  in  mankind  to  invade  each  other’s  rights  and  pof- 
feflions.  In  the  firft  ages  of  the  world,  men  were  difperfed  over 
the  earth  in  feparate  families,  as  we  are  told  in  the  hiftories  of 
the  Jews  and  Scythians,  who  wandered  from  one  place  to  ano¬ 
ther,  for  the  fake  of  finding  patture  for  their  cattle.  *  Thefe  fa¬ 
milies  became  in  time  fo  numerous  as  to  form  large  commu¬ 
nities,  which  fettled  all  together  in  a  place  ;  from  whence 
villages  and  towns  had  their  origin  and  rife :  but  they  found  it 
was  nedellary,  for  the  common  fecurity,  to  furround  thofe  towns 
with  walls  and  ditches,  to  prevent  all  violences  from  their  neigh¬ 
bours,  and  fudden  furprifes.  This  was  fufficient  forfome  time, 
till  offenfive  weapons  were  invented,  and  conquering  became 
a  fafliion. '‘Then  walls  with  loop-holes  were  made  at  proper 
diftances,  in  order  to  fereen  the  defenders  againft  the  arrows  ol 
the  afl'ailants  :  but  finding  that,  as  foon  as  the  enemy  got  once 
clofe  to  the  walls,  they  could  from  no  part  be  difeovered  or  re- 
pulfed,  for  this  reafon  they  added  fquare  towers  at  proper  dif¬ 
tances  from  each  other,  fo  that  every  part  of  the  wall  might  be 
defended  by  the  adjacent  fides  of  the  towers.  However,  this 
manner  of  inclofing  of  towns  was  found  to  be  imperfedt,  be- 
caufe  there  remained  fiill  one  of  the  faces  of  the  towers  which 
fronted  the  field  that  could  not  be  feen  from  any  other  part, 
and  therefore  could  not  be  defended.  To  remedy  this,  they  made 
the  towers  round  inftead  of  lquare,  imagining  this  figure  to  be 
the  ftrongeft  to  refill:  the  battering  engines,  as  likewil'e  to  be 
.better  defended  from  the  other  parts  of  the  wall. 

Notwithftanding  the  fuperiority  of  this  method  over  the 
former,  there  remained  yet  a  part  of  thefe  towers  unfeen  and 
incapable  of  being  defended  ;  which  made  them  change  the 
figure  of  the  towers  again  ;  that  is,  they  made  them  lquare  as 
before ;  but,  inftead  of  prefenting  a  face  to  the  field  as  for¬ 
merly,  they  prefented  an  angle.  By  this  means  they  effedtually 
found  out  fuch  a  difpofition  of  their  works,  that  no  part 
could  be  attacked  without  being  feen  or  defended  by  fome  other 
part. 

This  laft  method  was  in  ufe  a  long  while,  and  would  in  all 
probability  have  continued  to  this  day,  if  gunpowder  had  not 
been  found  out  :  but  the  violence  of  the  guns  and  mortars  foon 
convinced  the  world,  that  fuch  towers  and  walls  were  but  a  weak 
defence  againft  thefe  thundering  engines  ;  and  befides,  as  the 
nature  of  the  attack  was  entirely  changed,  it  was  all'o  neceflary 
to  change  that  of  fortifying  likewife.  From  that  time  ramparts 
were  added  to  the  walls,  the  towers  enlarged  into  baftions,  and 
all  forts  of  out-works  have  been  added,  fuch  as  ravelins,  coun¬ 
ter-guards,  horn  and  crown  works,  and  others  of  the  like  na¬ 
ture,  in  order  to  render  the  defence  in  fome  meafure  equivalent 
to  the  attack. 

Notwithftanding  all  the  improvements  which  have  been  made 
in  the  art  of  fortifying  fince  the  invention  of  gun-powder,  that 
of  attacking  is  ftill  fuperior  to  it.  Engineers  have  tried  in  vain 
to  render  the  advantages  of  a  fortification  equal  to  thofe  of  the 
attack  ^  the  fuperiority  of  the  befiegers’ fire,  together  with  the 
greater  number  of  men,  obliges  generally,  fooner  or  later,  the 
befieged  to  lubmit.  The  greateft  improvement  made  in  the  art 
of  attacking  happened  in  the  year  1697,  when  M.  Vauban 
firft  made  ufe  of  ricochet-firing  at  the  liege  of  Ath,  whereby  the 
befieged  placed  behind  the  parapets  were  as  much  expoled  to 
the  fire  of  the  befiegers  as  if  there  had  been  none  ;  whereas, 
before,  they  had  been  fecure  as  long  as  the  parapet  was  not 
demolifhed  :  and  the  worft  is,  that  there  can  be  no  remedy 
found  to  prevent  this  enfilading,  without  falling  into  in- 
conyeniencies  almoft  as  bad  as  thofe  which  we  endeavour  to 
avoid. 

Fortification  is  either  regular  or  irregular.  Regular  for¬ 
tification,  is  that  built  in  a  regular  polygon,  the  fides  and  an¬ 
gles  of  which  arc  all  equal,  being  commonly  about  a  mufket- 
lliot  from  each  other.  Irregular  .fortification,  on  the  contrary. 
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is  that  where  the  fides  and  angles  are  not  uniform,  equidiftant, 
or  equal ;  which  is  owing  to  the  irregularity  of  the  ground,  val¬ 
leys,  rivers,  hills,  and  the  like. 

Sect.  I.  Of  Regular  Fortification. 

Although  authors  agree  as  to  the  general  form  in  the  pre- 
fent  manner  of  fortifying,  yet  they  moftly  differ  in  particular 
conftruftions  of  the  parts.  As  it  would  be  both  needlefs  and 
fuperfluous  to  treat  of  ali  the  different  methods  hitherto  pro- 
pofed,  we  fliall  content  ourl’elves  with  explaining  thofe  only 
which  are  molt  efteemed  by  the  belt  judges,  and  have  been 
moftly  put  in  practice. 

Of  M.  Vauean’s  Method. 

This  method  is  divided  into  little,  mean,  and  great;  the  little 
is  chiefly  ufed  in  the  conftrudtion  of  citadels,  the  mean  in  that 
of  all  forts  of  towns,  and  the  great  in  particular  cafes  only. 
We  fhall  give  the  conftrudtion  of  the  mean,  as  being  molt  ufe- 
ful ;  and  refer  the  reader  to  the  table  hereafter,  for  thofe  di- 
menfions  which  are  different  in  thefe  feveral  fortifications. 

Infcribe  in  a  circle  a  polygon  of  as  many  lides  as  the  fortifica¬ 
tion  is  defigned  to  have  fronts  ;  let  AB,  fig.  x.  plate  29,  be  one 
of  the  fides  of  half  an  hexagon,  which  bifedt  by  the  perpendicu¬ 
lar  CD  ;  divide  half  of  it  AC’into  nine  equal  parts,  and  one  of 
thefe  into  ten  others;  then  thefe  divifions  will  ferve  as  a  fcale 
to  conftrudt  all  the  parts  of  the  fortification,  and  each  of  them 
is  fuppofed  to  be  a  toife  or  fathom,  that  is,  fix  French  feet; 
and  therefore  the  whole  fide  AB  is  fuppofed  to  be  180  toifes. 
As  the  dividing  a  line  into  fo  many  equal  parts  is  troublcfome 
and  tedious,  it  is  more  convenient  to  have  a  fcale  of  equal 
parts  by  which  the  works  may  be  conftrudted. 

If  therefore,  in  this  cafe,  the  radius  is  taken  equal  to  1S0 
toifes,  and  the  circle  deferibed  with  that  radius  being  divided 
into  fix  equal  parts,  or  the  radius  being  carried  fix  times  round, 
you  will  have  an  hexagon  inferibed ;  AB  being  bifedled  by  the 
perpendicular  CD  as  before,  fet  off  30  toifes  from  C  to  D,  and 
draw  the  indefinite  lines  ADG,  BDF ;  in  which  take  the  parts 
AE,  BH,  each  equal  to  50  toifes;  from  the  centre  E  deferibe 
an  arc  through  the  point  H,  meeting  AD  in  G,  and  from  the 
centre  H  de'eribe  an  arc  through  the  point  E,  meeting  BD  in 
F;  or,  which  is  the  fame,  malce  each  of  the  lines  EG,  HF, 
equal  to  the  dittance  EII ;  then  the  lines  joining  the  points  A, 
E,  F,  G,  H,  B,  will  be  the  principal  or  outline  of»the  front. 

If  the  fame  conftrudtion  be  performed  on  the  other  tides  of 
the  polygon,  you  will  have  the  principal  or  outline  of  the  whole 
fortification.  If,  with  a  radius  of  20  toifes,  there  be  deli-ribed 
circular  arcs  from  the  angular  points  B,  A,  M,  T,  and  lines 
arc  drawn  from  the  oppofite  angles  E,  H,  he.  fo  as  to  touch 
thefe  arcs,  their  parts  ah,  he,  he.  together  with  thefe  arcs,  will 
reprefent  the  outline  of  the  ditch. 

Definitions. 

1.  The  part  FEAEN  is  called  the  baftion. 

2.  AE,  AL,  the  faces  of  the  baftion. 

3.  EF,  LN,  the  flanks. 

4.  FG,  the  curtain. 

5.  FN,  the  gorge  of  the  baftion. 

6.  AG,  BF,  the  lines  of  defence. 

7.  AB,  the  exterior  fide  of  the  polygon. 

8  CD,  the  perpendicular. 

9.  Any  line  which  divides  a  work  into  two  equal  parts  is 
called  the  capital  of  that  work. 

10.  a  h  c,  the  counterfcarp  of  the  ditch. 

1 1 .  A,  M,  the  flanked  angles. 

12.  H,  E,  L,  the  angles  of  the  ftioulder,  or  llioulder  only. 

13.  G,  F,  N,  the  angles  of  the  flank. 

14.  Any  angle  whole  uoint  turns  from  the  place  is  called  a 
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faliant  angle ,  fuch  as  A,  M  :  and  any  angle  whofe  point  turns 
towards  the  place,  re-entering  angle,  i'uch  as  b,  F,N.  . 

15.  If  there  be  drawn  two  lines  parallel  to  the  principal  or 
outline,  the  one  at  3  toifes  diftance,  and  the  other  at  8  from  it, 
then  the  fpace_y  x  included  between  the  principal  one  and  that 
fartheft  diftaut  is  called  the  rampart.. 

And  the  fpace  x  x,  contained  by  the  principal  line,  and  that 
near  to  it,  and  which  is  generally  ftainea  black,  is  called  the 
f crap  eh 

16.  There  is  a  fine  line  drawn  within  four  feet  of  the  para¬ 
pet,  which  exprefies  a  ftep  called  banquette. 

N.  B.  All  works  have  a  parapet  of  three  toifes  thick,  and  a 
rampart  of  8  to  10,  befides  their  dopes.  The  rampart  is  ele¬ 
vated  more  or  lefs-  above  the  level  of  the  place,  from  xo  to  20 
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feet,  according  to  the  nature  <ff  the  ground  and  the  particular 
conftru£tions  of  engineers. 

The  parapet  is  a  part  of  the  rampart  elevated  from  6  to  74 
feet  above  the  reft,  in  order  to  cover  the  troops  which  are  drawn 
up  there  from  the  fire  of  the  enemy  in  a  fiege  ;  and  the  ban¬ 
quette  is  two  or  three  feet  higher  than  the  rampart,  or  about 
four  feet  lower  than  the  parapet;  fo  that  when  the  troops  ftand 
upon  it,  they  may  juft  be  able  to  fire  over  the  parapet. 

17.  The  body  of  the  place  is  all  that  which  is  contained 
within  this  firft  rampart ;  for  which  reafon,  it  is  often  faid  to 
conftruft  the  body  of  the  place ;  which  means,  properly,  the 
conftru6tiou  of  the  baltions  and  curtains. 

18.  All  the  works,  which  are  conftrufited  beyond,  the  ditch, 
before  the  body  of  the  place,  are  called  out-works. 
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Little  Fortif. 

Mean. 

Great. 

Side  of  Polygon 
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90 
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no 
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1  15°  ! 

160  | 
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Perpendicular 

i  10 
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™i\ 

i4  i 

1.5 

16 

20 

1  ai  | 

23  | 

25 

3° 

31 

2.5  1  22 

Faces  baftion 

|  22 

2  5 

28 

3° 

.33 

35 

4° 

1  42  I 

45  1 

47 

5° 

53 

55  1  <5° 

Capital  of  ravelin 

1  2  5 

28 

3° 

3.5 

.38 

40 

4.5 

1  5° 

5°  i 

5-2 

55 

551 

60  |  50 

In  the  firft  vertical  column  are  the  numbers  expreffing  the 
lengths  of  the  exterior  fides,  from  80  to  260.  In  the  fecond, 
the°perpendiculars  anfwering  to  thefe  fides.  In  the  third,  the 
lengths  of  the  faces  of  baftions ;  and  in  the  fourth,  the  lengths 
of  the  capitals  of  the  ravelins. 

The  forts  are  moftly,  if  not  always,  fquares  :  for  which  rea¬ 
fon,  the  perpendiculars  are  made  one-eighth  of  the  exterior  fides ; 
becaufe,  if  they  were  more,  the  gorges  of  the  baftions  would 
become  too  narrow. 

The  little  fortification  is  chiefly  defigned  for  citadels,  and  are 
commonly  pentagons  ;  the  perpendiculars  are  made  one-feventh 
of  the  exterior  fide  :  the  mean  is  ufed  in  all  kinds  of  fortifica¬ 
tions,  from  an  hexagon  upwards  to  any  number  of  fides  :  and 
the  great  is-feldom  ufed  but  in  an  irregular  fortification,  where 
there  are  fome  fides  that  cannot  be  made  lefs  without  much  ex¬ 
pence  ;  or  in  a  town  which  lies  near  a  great  river,  where  the 
fide  next  the  river  is  made  from  200  to  260  toifes  ;  and,  as  that 
fide  is  lefs  expofed  to  be  attacked  than  any  other,  the  perpen¬ 
dicular  is  made  ftiorter,  which  faves  much  expence. 

The  faces  of  the  baftions  are  all  fths  of  the  exterior  fides,  or 
nearly  fo,  becaufe  the  fractions  are  neglected. 

It  may  be  obferved  in  general,  that  in  all  fquares  the  per¬ 
pendicular  is  {th  of  the  exterior  fide,  and  all  pentagons  -} tb, 
and  in  all  the  reft  upward  |fh. 

1.  ConfimRion  of  Orillons  and  retired  Flanks. 

Defcribe  the  front  MPQB.ST  as  before,  and  divide  the 
flank  into  three  equal  parts,  of  which  fuppofe  S  r  to  be  one : 
from  the  oppofite  flanked  angle  M  draw  a  line  M  r,  in  which 
take  the  part  m  r  of  5  toifes ;  take  likewife  B.  n  in  the  line  of 
defence  M  R,  produced  equal  to  3  toifes,  and  join  n  m,  upon 
which  as  a  bafe  defcribe  the  equilateral  triangle  np  m,  and  from 
the  angle  p,  oppofite  to  the  bafe  as  centre,  is  defcribed  the  cir¬ 
cular  flank  n  m. 

And  if  Sr  be  bifefiled  by  the  perpendicular  1,  2,  and  another 
he  ereiled  upon  the  face  S  T,  at  S,  the  interfeftion  2  of  thefe 
two  perpendiculars  will  be  the  centre  of  the  arc  which  forms 
the  orillon. 

The  orillons  are  very  ufeful  in  covering  the  retired  flanks, 
which  cannot  be  feen  butdirebtly  in  the  front ;  and,  as  thefe 
orillons  are  round,  they  cannot  be  fo  eafily  deftroyed  as  they 
would  be  if  they  were  of  any  other  figure. 


2.  Conjlrufiion  of  Ravelins  or  Half-Moons, 

Fig.  2.  Setoff  33  toifes,  from  the  re-entering  angle  O  of  the 
counterfcarp,  on  the  capital  O  L,  or  on  the  perpendicular  pro¬ 
duced  ;  and  from  the  point  L  draw  lines  to  the  (boulders  AB  -r 
whofe  parts  LM,  LN,  terminated  by  the  counterfcarp,  will  be 
the  faces,,  and  MO,  ON,  the  femi-gorges  of  the  ravelin  re¬ 
quired. 

This  is  Mr.  Vauban’s  method  of  conftrufiting  ravelins,  ac¬ 
cording  to  fome  authors  :  and  others  will  have  the  faces  of  the 
ravelin  to  terminate  on  thole  of  the  baftions  within  3  toifes  of 
the  (boulders ;  which  feems  to  be  the  bell  way,  for  thefe  rave¬ 
lins  cover  the  flanks  much  better  than  the  others. 

The  ditch  before  the  ravelin  is  12  toifes,  its  counterfcarp 
parallel  to  the  faces  of  the  ravelins  ;  and  is  made  in  a  circular 
arc,  before  the  faliant  angle ;  as  likewife  all  ditches  are  in  ge¬ 
neral. 

When  the  ravelins  are  made  with  flanks,  as  in  fig.  3.  the 
faces  fhould  terminate  on  thofe  of  the  bullions,  at  lead  5  toifes  -  -• 
from  the  (houlders.  The  flanks  are  made  by  fetting  off  10 
toifes  from  the  extremities  of  the  faces,  from  f  to  b,  and  from 
m  to  / ;  and  from  the  points  b,  /,  the  flanks  b  k,  Ip,  are  drawn 
parallel  to  the  capital  L  O-  of  the  ravelin.  There  are  fometimes 
redoubts  made  in  the  ravelin,  fuch  as  in  fig.  2.  which  is  done 
by  fetting  off  16  toifes  from  the  extremities  of  the  faces  on  the 
femi-gorges  from  N  to  b,  and  from  LI  to  a ;  and  from  the 
points  b,  a,  the  faces  are  drawn  parallel  to  thofe  off  the  ravelin  : 
the  ditch  before  the  redoubt  is  6  toifes,  and  its  counterfcarp 
parallel  to  the  faces. 

3.  ConfruBion  of  Tenailles. 

A  tenallle  is  a  work  made  in  the  ditch  before  the  curtains, 
the  parapet  of  which  is  only  2  or.  3  feet  higher  than  the  level 
ground  of  the  ravelin.  There  are  three  different  forts:  the  firft. 
are  thofe,  as  in  fig.  4.  which  are  made  in  the  direfition  of  the 
lines  of  defence,  leaving  a  paffage  of  3  toifes  between  their  ex¬ 
tremities  and  the  flanks  of  the  baftions,  as  likewife  another  of 
2  in  the  middle  for  a  bridge  of  communication  to  the  ravelin. 

The  fecond  fort  are  thofe  as  in  fig.  3.  Their  faces  are  in  the 
lines  of  defence,  and  16  toifes  long,  befides  the  paffage  of  3 
toifes  between  them  and  the  flanks  of  the  baftions ;  their  flanks 
are  found  by  defcribing  arcs  from  one.  (boulder  of  the  tenaille  as 
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centre  through  the  other,  on  which  are  fet  off  10  toifes  for  the 
flanks  defired. 

And  the  third  fort  are  thofe  as  in  fig.  6.  Their  faces  are  16 
toifes,  as  in  the  fecond  fort,  and  the  hanks  are  parallel  to  thole 
of  the  baftions. 

The  ule,  in  general,  of  tenailles  is  to  defend  the  bottom  of 
the  ditch  by  a  grazing  fire,  as  likewife  the  level  ground  of  the 
ravelin,  and  efpecially  the  ditch  before  the  redoubt  within  the 
ravelin,  which  can  be  defended  from  no  where  ell’e  lb  well  as 
from  them. 

The  fidt  fort  do  not  defend  the  ditch  fo  well  as  the  others,  as 
being  too  oblique  a  defence ;  but,  as  they  are  not  fubje<ft  to  be 
enfiladed,  M.  Vauban  has  generally  preferred  them  in  the  for¬ 
tifying  of  places,  as  may  be  feen  in  the  citadel  of  Lille,  at  Lan¬ 
dau,  New  Brifac,  and  in  a  great  many  other  places. 

The  fecond  fort  defend  the  ditch  much  better  than  the  firfi, 
and  add  a  low  flank  to  thofe  of  the  baftions  ;  but  as  thefe  flanks 
are  liable  to  be  enfiladed,  they  have  not  been  much  put  in  prac¬ 
tice.  This  defebt  might,  however,  be  remedied,  by  making  them 
fo  as  to  be  covered  by  the  extremities  of  the  parapets  of  the 
oppofite  ravelins,  or  by  l'ome  other  work. 

As  to  the  third  fort,  they  have  the  fame  advantage  as  the 
fecond,  and  are  likewife  liable  to  the  lame  objections ;  for  which 
reafon,  they  may  be  ufed  with  the  fame  precautions  which  have 
been  mentioned  in  the  fecond. 

Tenailles  are  efleemed  fo  neceffary,  that  there  is  hardly  any 
place  fortified  without  them  :  and  it  is  not  without  reafon. 
For,  when  the  ditch  is  dry,  the  part  behind  the  tenailles  ferves 
as  a  place  of  arms,  from  which  the  troops  may  Tally,  deltroy  the 
works  of  the  enemy  in  the  ditch,  oppofe  their  defeent,  and  re¬ 
tire  with  fafety  5  and  the  communication  from  the  body  of  the 
place  to  the  ravelin  becomes  eafy  and  fecure  :  which  is  a  great 
advantage;  for  by  that  means  the  ravelin  may  be  a  much  "bet¬ 
ter  defence,  as  it  can  be  fupplied  with  troops  and  neceffaries  at 
any  time.  And,  if  the  ditch  is  wet,  they  ferve  as  harbours  for 
boats,  which  may  carry  out  armed  men  to  oppofe  the  paffage 
over  the  ditch  whenever  they  pleafe;  and  the  communication 
from  the  tenailles  to  the  ravelin  becomes  likewife  much  eafier 
than  it  would  be  without  them. 

4,  ConJlruB'wn  of  Lunettes. 

Fig.  7.  Lunettes  are  placed  on  both  fides  of  the  ravelin,  fuch 
as  B,  to  increafe  the  ftrength  of  a  place:  they  are  conftrubted, 
by  bifebling  the  faces  of  the  ravelin  with  the  perpendicular  I.N  ; 
on  which  is  fet  off  30  toifes  from  the  counterlcarp  of  the  ditch, 
for  one  of  its  faces ;  the  other  face,  PN,  is  found  by  making 
the  lemi-gorge  TP  of  25  toifes  ;  the  ditch  before  the  lunettes 
is  12  toifes,  the  parapet  3,  and  the  rampart  8,  as  in  the  ravelin. 

There  is  lomeUmes  another  work  made  to  cover  the  faliant 
angle  of  the  ravelin,  fuch  as  A,  called  bonnet,  whofe  faces  are 
parallel  to  thofe  of  the  ravelin,  and  when  produced  bifebf  thole 
of  the  lunettes;  the  ditch  before  it  is  10  toifes. 

There  are  likewife  lunettes,  fuch  as  D  in  fig.  8.  whofe  faces 
are  drawn  perpendicular  to  thofe  of  the  ravelin,  within  a  third 
part  from  the  faliant  angle;  and  their  femi-gorges  are  only  20 
toiies. 

Thefe  kind  of  works  may  make  a  good  defence,  and  colt  ro 
very  great  expence ;  tor,  as  they  are  lo  near  the  ravelin,  the  com 
munication  with  it  is  very  ealy,  and  one  cannot  well  be  main¬ 
tained  till  they  are  all  three  taken. 

5.  Conjlnafthn  of  Tenaillons . 

Fig.  9.  Produce  the  faces  of  the  ravelin  beyond  the  eonnter- 
fcarp  of  the  ditch,  at  a  dfiftance  MN  of  30  toifes,  and  take  on 
the  counterlcarp  of  the  great  ditch  15  toifes  from  the  rc-enter- 
ing  angle  p  to  q,  and  draw  N  q  ;  then  q  N  M p  will  be  the  te¬ 
nailles  required  ;  its  ditch  is  12  toifes,  that  is,  the  fame  as  that 
Vox..  III. 


of  the  ravelin.  Sometimes  there  is  made  a  retired  battery  in  the 
front  of  the  tenaillons,  as  in  B;  this  battery  is  10  toifes  from 
the  front  to  which  it  is  parallel,  and  15  toifes  long. 

There  are  commonly  retrenchments  made  in  the  tenaillons, 
fuch  as  O ;  their  parapets  are  parallel  to  the  fronts  MN,  and 
bife£l  the  fide  q  N ;  the  ditch  before  this  retrenchment  is  3 
toifes:  and  there  is  a  banquette  before  the  parapet  next  to  the 
ditch  of  about  8  feet,  called  berm ;  which  ferves  to  prevent  the 
earth  of  the  parapet  (which  feldom  has  any  revetment)  from 
falling  into  the  ditch. 

It  is  to  be  obferved,  that  the  ravelin,  beforp  which  tenaillons 
are  conftrubted,  mud  have  its  faliant  angle  much  greater  than 
the  former  conftrudtion  makes  them;  otherwife  the  faliant  angles 
of  the  tenaillons  become  too  acute;  for  which  reafon  we  made 
the  capital  of  this  ravelin  45  toifes,  and  the  faces  terminate 
within  three  toifes  of  the  ihoulders.  v. 

6.  CcnftruBlon  of  Counterguards , 

Fig.  10,  xi.  When  the  counterguard  is  placed  before  the 
ravelin,  fet  off  40  toifes  on  the  capital  of  the  ravelin  from  the 
faliant  angle  A  to  the  faliant  angle  B,  of  the  counterguard;  and 
xo  from  C  to  D,  on  the  counterlcarp  of  the  ditch. 

When  the  counterguard  is  before  the  baftion,  fuch  as  in  fig. 
2.  its  faliant  angle  F  is  50  toifes  from  the  faliant  angle  E  of 
the  baftion,  and  the  breadth  near  the  ditch  of  the  ravelin  10 
toifes  as  before. 

The  ditch  before  the  counterguards  is  12  toifes,  and  its  coun- 
terfearp  parallel  to  the  faces. 

Counterguards  are  made  before  the  ravelin  on  fome  particular 
occafions  only ;  but  are  frequently  eonftruTed  before  the  baf¬ 
tions,  as  covering  the  flanks  wonderfully  well.  Some  authors, 
as  Mr.  Blondel  and  Mr.  Coehorn,  will  have  them  much  nar¬ 
rower  than  they  are  here. 

7.  Conf  ruBion  of  Hornvjorks . 

Fig.  12.  Produce  the  capital  of  the  ravelin  beyond  the  faliant 
angle  A,  at  a  difiance  AB  of  about  80  toifes;  draw  DBE  at 
right  angles  to  AB ;  in  which  take  BD,  BE,  each  equal  to  35 
toifes  :  and  on  the  exterior  fide  DE,  trace  a  front  of  a  polygon 
in  the  fame  manner  as  that  of  the  body  of  the  place,  making 
the  perpendicular  BF  10  toifes,  and  the  faces'30. 

The  branches  D  a,  PI  b,  of  the  hornwork,  when  produced, 
terminate  on  the  faces  of  the  baftions,  within  3  toifes  of  the 
fhoulders.  The  ditch  of  the  hornwork  is  12  toiies,  and  its  em;n~ 
terloarp  parallel  to  the  branches;  and  in  the  front  terminates 
at  the  fhoulders,  in  the  fame  manner  as  the  great  ditch  before 
the  batlions. 

The  capital  of  the  ravelin  before  the  front  of  the  hornwork 
is  35  toifes,  and  the  faces  terminate  on  the  fhoulders,  or  rather 
2  or  3  toiies  beyond  them  :  and  the  ditch  before  the  ravelin  is 
8  toiies. 

There  are  fometimes  retrenchments  made  within  the  horn¬ 
work,  fuch  as  S,  S ;  which  are  conltrutfied  by  erecting  perpen¬ 
diculars  to  the  faces  of  the  ravelins,  within  23  toifes  of  their 
extremities.  Ibis  retrenchment,  like  all  others,  has  a  parapet 
turfed  only  with  a  berm  of  8  feet  before  it ;  as  likewife  a  ditch 
from  3  to  5  toifes  broad. 

Big.  13.  When  a  hornwork  is  made  before  the  baftion,  the. 
diftance  DL  of  the  front  from  the  faliant  angle  of  the  baftiqq 
is  100  toifes,  and  the  branches  terminate  on  the  facej_  of  the 
adjacent  ravelins  within  5  toifes  from  their  extremities;  all  the 
reft  is  the  fame  as  before. 

8.  ConJlruBion  of  Croivn-U’orbs. 

From  the  faliant  angle,  A  (fig.  14.)  of  the  ravelin,  as  a  centre,’ 
deferibe  an  arc  of  a  circle  with  a  radius  of  about  120  toifes, 
cutting  the  capital  of  the  ravelin  produced  at  C;  from  ths’ 
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point  C,  let  off  the  cords  CB,  CF,  each  of  them  equal  to  no 
toifes ;  and  on- each  of  which,  as  an  exterior  fide,  conftrudt  a 
front  of  a  polygon  of  the  fame  dimenfions  as  in  the  hornwork  ; 
that  is,  the  perpendicular  Ihould  be  x8  toifes,  the  faces  30,  and 
the  branches  terminate  on  the  faces  of  the  baftions  within  25 
toifes  of  the  fhoulders. 

The  ditch  is  12  toifes,  the  capital  of  the  ravelin  35,  and  its 
ditch  8;  that  is,  the  fame  as  in  the  hornwork. 

Sometimes  the  crownwork  is  made  before  the  baftion,  as  in 
fig.  13.  The  are  is  defcribed  from  the  faliant  angle  A  of  the 
balticn,  with  a  radius  of  120  toifes,  as  before  ;  and  the  branches 
terminate  on  the  faces  of  the  adjacent  ravelins  within  25  toifes 
of  their  extremities  :  the  reft  of  the  dimenfions  and  conftruc- 
tions  are  the  fame  as  before. 

Hornworks,  as  well  as  crownworks,  are  never  made  but  when 
a  large  fpot  of  ground  falls  beyond  the  fortification,  which 
might  be  advantageous  to  an  enemy  in  a  fiege,  or  to  cover  1’ome 
gate  or  entrance  into  a  town. 

9.  ConfruBion  of  Covert-  Ways  and  Glacis. 

Although  we  have  not  hitherto  mentioned  the  covert-way, 
neverthelefs  all  fortifications  whatfoever  have  one  ;  for  they  are 
efteemed  to  be  one  of  the  moft  eftential  parts  of  a  modern  for¬ 
tification  ;  and  it  is  certain,  the  taking  the  covert-way,  when  it 
is  in  a  good  condition  and  well  defended,  is  generally  the  moft 
bloody  adtion  of  the  fiege. 

After  having  conftrudted  the  body  of  the  place,  and  all  the 
outworks  which  are  thought  necelfary,  lines  are  drawn  parallel 
to  the  outmoft  counterfcarp  of  the  ditches,  at  6  toiies  diftant 
from  it;  and  the  fpace  m  n,  m  n,  included  between  that  line 
and  the  counterfcarp,  will  be  the  covert-way  required. 

Fig.'  1,  pi.  30.  There  is  in  every  re-entering  angle  of  the  counter¬ 
fcarp  a  place  of  arms,  m  ;  which  is  found  by  fetting  off  20  toifes 
from  the  re-entering  angle  a,  on  both  fides  from  a  to  b,  and 
from  a  to  c  ■,  and  from  the  points  b,  c,  as  centres,  arcs  are  de¬ 
fcribed  with  a  radius  of  23  toifes,  fo  as  to  interfedt  each  other 
in  d)  then  the  lines  drawn  from  this  interfedtion  to  the  points 
b ,  c,  will  be  the  faces  of  the  places  of  arms. 

If  lines  are  drawn,  parallel  to  the  lines  which  terminate  the 
covert-way,  and  the  places  of  arms,  at  20  toifes  diftant  from 
them,  the  fpace  x,  x,  x,  between  thefe  lines  and  thofe  which 
terminate  the  covert-way,  will  be  the  glacis. 

At  the  extremities  of  the  places  of  arms  are  traverfes  made, 
fuch  as  -v ,  V)  which  ferve  to  indole  them  ;  thefe  traverfes  are  3 
toifes  thick,  and  as  long  as  the  covert- way  is  broad  ;  and  a  paf- 
fage  is  cut  in  the  glacis  round  them,  of  about  6  or  8  feet,  in 
order  to  have  a  free  communication  with  the  reft  of  the  covert- 
way. 

There  are  alfo  traverfes  of  the  fame  dimenfions  before  every 
faliant  angle  of  the  baftion  and  outworks,  and  are  in  the  fame 
diredtion  as  the  faces  of  thofe  works  produced;  and  the  thick- 
nefs  lies  at  the  fame  fide  as  the  parapets.  The  paffages  round 
thefe  laft  traverfes  are  likewife  from  6  to  8  feet  wide.  In  each 
place  of  arms  are  two  fally  ports  z  z,  which  are  10  or  12  feet 
w:de,  for  the  troops  to  fally  out]  in  time  of  a  fiege  they  are 
fbut  up  with  barriers  or  gates. 

10.  ConfruBion  of  Arrows  and  Detached  Redoubts. 

An  arrow  is  a  work  made  before  the  faliant  angles  of  the 
glacis,  luch  as  A,  fig.  1.  It  is  compoled  of  a  parapet  of  3 
toiies  thick,  and  40  long;  and  the  ditch  befoie  it  3  toifes,  ter¬ 
minating  in  a  (lope  at  both  ends.  The  communication  from 
the  covert  way  into  thefe  arrows  is  4  or  3  toifes  wide  ;  and  there 
is  ar  traverfe,  r,  at  the  entrance,  of  3  toiies  thick,  with  a  paflage 
of  6  or  8  feet  round  it. 

A  detached  redoubt  is  a  kind  of  work  much  like  a  ravelin, 
With  flanks  placed  beyond  the  glacis,  luch  as  B  :  they  are 
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made  in  order  to  occupy  fome  fpot  of  ground  which  might  be 
advantageous  to  the  befiegers  ;  likewife  to  oblige  the  enemy  to 
open  their  trenches  farther  off  than  they  would  do  otherwile. 

Their  diftance  from  the  covert-way  ought  not  to  exceed  120 
toifes,  that  it  may  be  defended  by  mufket-lhot  from  thence. 

The  gorge  a  b  is  40  toifes ;  the  flanks  a  c,  b  f  which  are 
perpendicular  to  the  gorge,  10  ;  and  the  faces,  c  d,f  d,  30  :  the 
ditch  before  it  is  6  toiies,  ending  in  flopes  at  both  ends  ;  the 
covert-way,  4;  the  branches  of  the  fmall  covert-way  are  42  toifes 
long,  or  thereabouts;  the  faces  of  the  places  of  armsjr,^,  which 
are  perpendicular  to  the  branches,  10 ;  and  the  other,  which  is 
parallel  to  them,  14. 

The  communication  from  the  covert-way  into  the  redoubt 
is  3  or  6  toiies  wide  ;  and  there  is  a  traverfe  made  juft  at  the 
entrance,  and  another  in  the  middle  when  it  is  pretty  long. 
The  parapets  of  this  communication  terminate  in  a  Hope  or 
glacis. 

If  thefe  redoubts  are  above  30  toifes  diftant  from  the  covert¬ 
way,  the  befiegers  carry  their  trenches  round,  and  enter  through 
the  gorge  ;  by  which  the  troops  that  are  in  them  are  made  pri- 
foners  of  war,  if  they  do  not  retire  betimes  ;  to  prevent  which, 
fome  other  outworks  Ihould  be  made  to  lupport  them. 

1 1 .  ConfruBion  of  Second  Ditches  and  Covert-  Ways. 

Fig.  2.  When  the  ground  is  low,  and  water  to  be  found, 
there  is  often  a  ditch  about  10  or  12  toifes  made  round  the 
glacis ;  and  ojxpofite  to  the  places  of  arms  are  conftrudted  lu¬ 
nettes,  beyond  the  ditch  :  luch  as  D,  whofe  breadth  on  the 
counterfcarp  of  the  ditch  is  10  toifes,  from  b  to  a,  and  from  c 
to  d ;  and  the  faces  a  L,  d  L,  are  parallel  to  thofe  of  the  places 
of  arms ;  the  ditch  before  them  is  from  8  to  10  toifes  wide. 

The  fecond  covert-way  is  4  toifes ;  the  femi-gorges  of  the 
places  of  arms,  in,  about  13;  and  the  faces  perpendicular  to  the 
counterfcarp ;  the  fecond  glacis  is  from  13  to  18  toifes  broad. 
This  fecond  covert-way  has  traverfes  every  where,  in  the  fame 
manner  as  the  firft. 

12.  ConfruBion  of  Profles. 

A  profile  is  the  reprefentation  of  a  vertical  fedtion  of  3 
work  ;  it  ferves  to  Ihow  thofe  dimenfions  which  cannot  be  re- 
prelented  in  plans,  and  is  necelfary  in  the  building  of  a  fortifi¬ 
cation.  Profiles  are  generally  conftrudted  upon  a  fcale  of  30 
feet  to  an  inch.  It  would  be  endlefs  to  defcribe  all  their  par¬ 
ticular  dimenfions ;  we  fhall  therefore  lay  down  the  principal 
rules  only,  given  by  M.  Vauban,  on  this  fubjedt. 

1.  Every  work  ought  to  be  at  leaft  6  feet  higher  than  that 
before  it,  fo  that  it  may  command  thofe  before  it;  that  is,  that 
the  garrifon  may  fire  from  all  the  works  at  the  fame  time,  with 
great  and  lmall  arms,  at  the  befiegers  in  their  approaches.  Not- 
withftanding  this  fpecious  pretence,  there  are  feveral  authors 
who  objedt  againft  it.  For,  fay  they,  if  you  can  difcover  the 
enemy  from  all  the  works,  they  can  difcover,  by  the  fame  reafon, 
all  the  works  from  their  batteries;  fo  that  they  may  deftroy 
them  without  being  obliged  to  change  their  fituation,  and 
thereby  difmount  all  the  guns  of  the  place  before  they  come 
near  it. 

But,  if  all  the  works  were  of  the  fame  height,  thofe  within, 
cannot  he  deftroyed,  till  fuch  time  as  thofe  before  them  are 
taken  :  guns  might  he  placed  in  the  covert-way  and  outworks 
to  obftrudt  the  enemy’s  approach ;  and  when  they  come  near 
the  place,  they  might  be  tranfported  into  the  inner-works  :  and 
as  the  body  of  the  place  would  be  much  lower,  the  expence 
would  be  confiderably  diminifhed. 

But  when  works  are  low,  they  are  eafily  enfiladed  by  the 
ricochet  batteries,  which  is  a  kind  of  firing  with  a  fmall  quan¬ 
tity  of  powder,  by  giving  the  gun  an  elevation  of  10  or  12  de¬ 
grees  :  this  might,  however,  be  partly  prevented,  by  making  the 
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parapets  near  the  faliant  angles,  for  the  fpace  of  8  toifes  on  each 
tide,  5  or  6  feet  higher  than  the  relt  of  the  works. 

2.  The  covert-way  (houid  be  lower  than  the  level  ground, 
otherwife  the  body  of  the  place  mult  be  railed  very  high,  efpe- 
cially  where  there  are  feveral  outworks :  this  is  to  be  underftood 
only  when  the  works  exceed  each  other  in  height,  otherwife  it 
need  not  be  below  the  level. 

3.  The  bafes  of  all  inward  Hopes  of  earth  {houid  be  at  leaft 
equal  to  the  height,  if  not  more. 

4.  The  bales  of  all  outward  Hopes  of  earth,  two-thirds  of 
their  heights. 

5.  The  Hopes  of  all  walls  or  revetments  fliould  be  one- fifth 
of  their  height ;  or  one-fixth  might  perhaps  be  fufheient :  the 
height  of  a  wall  is  eftimated  from  the  bottom  of  the  ditch,  and 
not  from  the  beginning  of  its  foundation. 

6.  The  Hopes  of  all  parapets  and  traverfes  are  one-nxth  of 
their  breadth  ;  that  is,  3  feet  towards  the  field  ;  or  the  infide, 
where  the  banquettes  {houid  be  3  feet  higher  than  the  outfide. 

7.  When  the  revetment  of  a  rampart  goes  quite  up  to  the 
top,  4  feet  of  the  upper  part  is  a  vertical  wall  of  3  feet  thick, 
with  afquare  ftone  at  the  top  of  it  projecting  6  inches ;  and  a 
circular  one  below,  or  where  the  Hope  begins,  of  8  or  10  inches 
diameter :  they  go  quite  round  the  rampart,  and  the  circular 
projection  is  called  the  cordon. 

Where  the  ltraight  part  of  the  wall  ends  and  the  Hope  begins, 
the  wall  is  always  made  5  feet  thick  :  and  the  counterforts  or 
buttrefies  reach  no  higher  than  that  place. 

8.  When  the  rampart  is  partly  walled  and  partly  turfed,  then 
one-fifth  of  the  height  which  is  turfed  muft  be  added  to  5  feet, 
to  get  the  thicknefs  of  the  wall  above. 

And  having  the  thicknefs  of  any  wall  above,  by  adding  one- 
fifth  of  its  height  from  the  be  <  tom  of  the  ditch,  the  fum  will 
be  the  thicknefs  of  the  wall  at  the  bottom  ;  but  if  a  fixth  part 
is  only  taken  for  the  Hope,  then  a  fixth  part  muft  be  added. 

For  inftance,  fuppofe  a  rampart  of  30  feet  high  from  the 
bottom  of  the  ditch,  and  that  10  of  which  are  to  be  turfed; 
then  the  fifth  part  of  10,  which  is  2,  added  to  5,  gives  7  for  the 
wall  above ;  and  as  this  wall  is  20  feet  high,  the  fifth  of  which 
is  4,  and  4  added  to  the  thicknefs  7  above  giyes  11  for  the 
thicknefs  near  the  foundation. 

Fig.  3.  reprefents,  in  military  perfpeClive,  the  profiles  of 
the  body  of  a  place,  the  ravelin  and  covert-way;  which  gives 
a  clear  idea  of  what  is  meant  by  a  profile,  and  from  which 
thofe  of  all  other  works  may  be  eafily  conceived. 

Sect.  II.  Of  Irregular  Fortification. 

The  moil  effential  principle  in  fortification  confills  in  mak¬ 
ing  all  the  fronts  of  a  place  equally  ftrong,  fo  that  the  enemy 
may  find  no  advantage  in  attacking  either  of  the  fides.  This 
can  happen  no  otherwife  in  a  regular  fortification  fitcated  in  a 
plain  or  even  ground :  but  as  there  are  but  few  places  which 
are  not  irregular  either  in  their  works  or  fituations,  and  the  na¬ 
ture  of  the  ground  may  be  fuch  as  makes  it  impra£licable  to 
build  third  regular  without  too  great  expence,  it  is  fo  much 
the  more  necellary  to  {how  in  what  confifts  the  ftrength  or  weak- 
nefs  of  a  town  irregularly  fortified,  fo  that  the  weakeft  part 
maybe  made  ftronger  by  additional  outworks ;  as  likewife,  if 
luch  a  place  is  to  be  attacked,  to,  know  which  is  the  ftrongelt 
or  weakeft  part. 

I.  Conftrudtion  of  an  irregular  Place  fituated  in  an  open  Country. 

If  the  place  to  be  fortified  is  an  old  town  inclofed  by  a  wall 
or  rampart,  as  it  rnoft  frequently  happens,  the  engineer  is  to 
confider  well  all  the  different  rircumftanccs  of  the  figure,  fitua- 
tion,  and  nature  of  the  ground ;  and  to  regulate  his  plan  ac¬ 
cordingly,  lb  as  to  avoid  the  diladvantages,  and  gain  all  the  ad¬ 
vantages  poffible  :  he  fhouid  examine  whether,  by  cutting  off 
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fome  parts  of  the  old  wall  or  rampart,  and  taking  in  Home 
ground,  the  place  can  be  reduced  into  a  regular  figure,  or  nearly 
fo ;  for,  if  that  can  be  done  without  increafing  the  expence  con- 
fiderably,  it  fliould  by  no  means  be  omitted.  Old  towns  have 
often  towers  placed  from  diltance  to  diftance,  as  Douay,  Tour- 
nay,  and  many  other  places,  which  are  generally  made  ufe  of, 
and" mended  when  it  may  be  done.  If  there  is  a  rampart  with¬ 
out  baftions  or  towers,  it  muft  be  well  confidered  whether  baf- 
tions  may  not  be  added,  or  if  it  is  not  better  to  make  only  fome 
outworks  :  if  the  ditch  about  this  rampart  is  not  too  wide  and 
deep,  it  would  be  advantageous  to  make  detached  baftions  ; 
otherwife  ravelins  and  counterguards  muft  be  COnftrudled. 
Special  care  muft  be  taken  to  make  all  the  fides  of  the  polygon 
as  nearly  equal  as  poffible,  and  that  the  length  of  the  lines  of 
defence  do  not  exceed  the  reach  of  nnifket-ffiot ;  but,  if  that 
cannot  be  done,  thofe  fides  which  are  on  the  narroweft  part 
{houid  be  made  the  longed. 

If  it  {houid  happen,  that  fome  of  the  fides  are  inacceilible  or 
of  very  difficult  approach,  either  on  account  of  fome  precipice, 
marfiiy  ground,  or  inundation,  they  may  be  made  much  longer" 
than  the  others  which  are  of  eafy  accefs,  and  the  Hanks  need 
not  be  fo  large  as  the  reft  ;  by  doing  fo,  there  will  be  fome  ex- 
pences  faved,  which  may  be  ufed  in  making  the  other  fides 
ftronger  by  adding  more  outworks. 

There  are  few  ft  nations  but  what  are  more  advantageous  in 
fome  parts  than  in  others  ;  it  is  therefore  the  butinefs  of  an  en¬ 
gineer  to  diftinguifh  them,  and  to  render  thofe  fides  ftrong  by- 
art  which  are  not  fo  by  nature. 

If  the  fituation  is  low  and  watery,  lunettes  or  tenaillons,  and 
fuch  other  fmall  outworks,  fhouid  be  conftrubted  ;  becanfe  they 
are  not  of  any  great  expence,  and  may  make  a  very  good  de¬ 
fence.  But  if  one  fide  of  the  place  only  is  low,  and  running 
water  is  to  be  had,  a  fecond  ditch  and  covert-way  with  lunettes 
may  be  made,  by  obferving,  that  if  the  firft  glacis  is  made  to 
Hope,  fo  as  to  become  even  with  the  level  of  the  water  in  the 
fecond  ditch  ;  or  if  the  water  can  be  fwelled  by  means  of  dykes  or 
Huices,  fo  as  to  overflow  thebeft  part  of  the  firft  glacis,  it  fhouid 
be  done  :  for  by  fo  doing  thefe  works  will  be  able  to  make  a 
very  good  defence,  fince  the  befiegers  will  find  it  a  difficult  mat¬ 
ter  to  lodge  themfelves  upon  this  glacis  ;  which  cannot  be  done 
but  within  a  few  toifes  of  the  firft  covert-way,  where  the  be- 
fieged  are  ready  to  receive  them,  and  to  deftroy  their  works  with 
great  advantage  ;  whereas  the  enemy  cannot  fupport  their  work¬ 
men  but  from  the  fecond  covert-way,  which  is  too  far  oft'  to  be 
of  any  great  fervice  to  them. 

But  if  the  fituation  is  of  a  dry  nature,  without  any  water 
about  it,  caponiers  fliould  be  made  in  the ‘great  ditch,  from  the 
curtains  to  the  ravelin,  and  batteries  raifed  in  the  entrance  of 
the  ditch  before  the  ravelin,  whofe  parapet  muft  (lope  oft'  into 
a  glacis  fo  as  to  afford  no  cover  for  the  enemy  behind  them. 
Arrows  and  detached  redoubts  are  likewife  very  proper  to  be 
ufed  in  fuch  a  cafe;  and  fomelimes  horn  or  crown-works,  if  it 
fliould  be  thought  convenient :  but  thefe  works  fhouid  ne--er  be 
conftnufted  without  an  abfolute  neeeflity,  either  to  occupy  a  lpol 
of  ground  which  might  be  advantageous  to  the  enemy,  or  to 
cover  fome  gate  or  entrance  into  the  town  ;  for  they  are  of 
great  expence,  and  their  defence  feems  not  to  be  anlwerable 
to  it. 

Moft  of  the  places  in  Flanders  are  fortified  with  horn-works, 
fuch  as  Ipres,  Tournay,  Lifle,  and  others. 

.  If  the  place  to  be  fortified  is  new,  and  the  fituation  will  not 
admit  of  a  regular  conftrutlion,  particular  care  mult  be  taken 
in  choofing  luch  a  fpot  of  ground  as  is  moft  advantageous,  and 
leaft  liable  to  any  cli (advantages  either  in  the-  building  or  in  th* 
maintaining  of  it.  All  hills  or  rifing  grounds  fhouid  be  avoided, 
which  might  command  any  part  of  the  works  ;  marfliv  grounds,, 
becaufe  fuch  fituations  are  unwholclbme ;  or  lakes  and  Handing 
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waters  for  the  fame  reafon,  excepting  a  lake  is  or  may  be  made 
navigable.  Good  water  fhould  be  had  either  within  the  place 
or  near  it,  for  it  is  abfolutely  neceffary  for  men  and  cattle ;  the 
air  fhould  be  wholefome;  otherwile  the  continual  ficknefs  that 
may  reign  in  fuch  a  place  might  prevent  people  to  come  and 
live  in  it,  and  the  garrifon  would  not  be  in  a  condition  to  defend 
themfclves  as  the)'  ought  to  do.  In  fhort,  all  the  different  cir- 
cumftances  attending  fuch  an  undertaking  fhould  be  maturely 
confulcred  before  a  refolution  is  taken  to  fortify  any  place. 

"When  a  lituation  is  fixed  upon,  the  next  thing  to  be  confider- 
ed  is,  the  bignefs  of  the  town  and  the  number  of  its  outworks; 
which  muff  abfolutely  depend  upon  the  confequence  fuch  a  place 
is  of  to  a  nation.  If  it  is  only  to  guard  a  pals  or  entrance  into 
a  country,  it  need  not  be  fo  large :  but  if  it  is  to  be  a  place 
either  to  promote  or  to  protect  trade,  it  fhould  be  large  and 
commodious;  the  fireets  fhould  be  wide,  and  the  buildings  re¬ 
gular  and  convenient.  As  to  what  regards  the  fortification,  its 
conftru£tion  fhould  depend  on  the  nature  of  the  fituation,  and 
the  number  of  woiks,  on  the  funds  or  expence  a  prince  or  a  na¬ 
tion  will  be  at;  which,  however,  ought  to  be  according  to  the 
benefit  ariling  from  Inch  a  place  :  for,  as  fuch  undertakings  are 
of  very  great  expence,  an  engineer  cannot  be  too  fparing  in  his 
■works ;  on  the  contrary,  the  greateft  economy  fhould  be  ufed 
both  in  regard  to  the  number  of  works  and  to  their  conftruftion. 
The  body  of  the  plate  may  have  *  revetments  quite  up  to 
the  top,  or  only  in  part;  and  the  reft  turfed ;  but  as  to  the  out¬ 
works,  they  ibould  have  halt  revetments,  or  they  may  be  made 
with  turf  only ;  as  being  not  fo  neceffary  to  prevent  the  place 
from  being  fifrp riled,  which  may  neverthelefs  make  a  good  de¬ 
fence. 

Fig.  4.  is  the  plan  of  an  oftagon,  one  half  of  which  is  fimi- 
lar  and  equal  to  the  other  half;  it  being  fuppofed,  that  the  fitua¬ 
tion  would  not  admit  of  fortification  quite  regular.  The  ex¬ 
terior  tides  are  each  1 80  toiles,  and  the  works  are  conltru£ted 
according  to  our  method  :  but  becaufe  the  fides  AB,  EF,  are 
weaker  than  the  reff,  as  has  been  proved  before,  we  have  added 
tenailles,  redoubts  in  the  ravelins,  and  lunettes,  to  render  them 
nearly  equal  in  llrength  with  the  others  ;  and,  if  counter-guards 
were  made  before  the  baftions  A  and  B,  it  would  effeftually  fe- 
cure  that  tront.  Inftead  of  lunettes,  any  other  works  may  be 
made,  as  may  be  thought  convenient  arid  according  to  the  na¬ 
ture  of  the  ground.  If  it  fhould  be  judged  neceffary  to  add 
other  outworks  to  the  ravelins  all  round  the  place,  care  muff  be 
taken  to  add  likewife  more  to  the  fronts  AB,  EF,  in  order  to 
render  the  advantages  and  difadvantages  of  attacking  on  either 
fide  equal. 

2.  CovJlruBxn  cf  an  Irregular  Place  fituated  on  a  Hill  or  Rock. 

In  the  conftru&ion  of  fuch  places,  care  muff  be  taken  that 
no  neighbouring  hill  commands  any  part  of  the  works.  The 
town  fhould  always  be  built  on  the  higheft  part  ;  but  if  it 
fhould  be  thought  more  convenient  to  place  it  lower,  then  the 
upper  part  mull  be  fortified  with  a  fort.  The  fituation  fhould 
be  made  level  as  near  as  poffible,  by  removing  the  earth  from 
foir.e  places  to  fill  up  others ;  and,  if  it  cannot  well  be  levelled 
wit  a  out  exti  aordinary  expence,  works  muff  be  made  on  the 
higheft  part,  fo  as  to  command  and  proteeft  the  lower.  The 
works  ought  to  occupy  all  the  upper  part  of  the  hill  ;  but  if  it 
fhould  be  too  extensive  to  be  all  inclofed,  or  fo  irregular  as  not 
to  be  fortified  without  great  inconvenience,  the  parts  which  fall 
without  fhould  be  fortified  with  fome  detached  works,  and  a 
conqnunication  with  the  place  muff;  be  made  either  above  or 
under  ground.  There  fhould  be  no  cavity  or  hollow  roads  with¬ 


in  cannon-fhot  round  about  the  place,  where  the  enemy  might 
be  able  to  approach  under  cover.  If  there  fhould  happen  to  be 
a  fpring  near  the  top  of  the  hill,  it  fhould  be  inclofed  in  the 
fortification  ;  or,  if  that  cannot  be  done,  by  fome  work  or  other : 
for  there  is  nothing  more  neceflary,  and  at  the  fame  time  fcarcer, 
in  fuch  fituations,  than  water;-  for  which  reafon  there  cannot  be 
too  much  care  in,  providing  it :  feveral  cifterns  are  to  be  made 
to  receive  the  rain-water,  and  to  preferve  it ;  wells  fhould  be  dug 
likewife,  though  ever  fo  deep,  the  water  of  which  will  ferve  for 
common  ufe. 

Places  built  on  hills  or  rocks  fhould  never  be  large ;  for  their 
ufe  is  generally  to  guard  pafles  or  inlets  into  a  country,  and  are 
feldom  ufelul  in  traffic ;  and  it  is  a  difficult  matter  to  provide 
for  a  large  garrifon  in  fuch  fituations,  neither  fhould  any  fuch 
place  be  built  without  fome  very  material  reafons  :  but  when  it 
is  abfolutely  neceffary,  great  care  and  precaution  fhould  be  taken 
to  render  the  works  as  perfect  as  the  fituation  will  admit  of, 
and  at  the  lame  time  to  be  as  frugal  in  the  expence  as  poffible. 

?.  ConJiruElion  cf  irregular  Forlifi cations  fituated  near  Rivers, 
Lakes,  or  the  Sea. 

As  the  intent  of  building  thefe  kind  of  places  is  chiefly  to 
facilitate  and  proteft  trade,  they  are  of  more  importance  than 
any  other  kind,  elpecially  in  maritime  countries,  where  the  prin¬ 
cipal  ftrength  and  power  depend  on  them  :  for  which  reafon, 
we  fhall  treat  of  this  conftruttion  more  largely  than  of  any 
other. 

The  firff  thing  to  be  confidered  is  their  fituation,  which  ought 
to  be  fuch  as  to  afford  a  good  harbour  for  fhipping,  or  a  fafe 
and  eafy  entrance  in  ltormy  weather  ;  but,  as  it  is  hardly  poffible- 
to  find  any  where  ffiips  may  go  in  and  lie  fecure  with  all  winds, 
care  fhould  be  taken  to  make  them  fafe  to  enter  with  thofe 
winds  which  are  moft  dangerous :  but  it  is  not  fufficient  that 
harbours  be  fafe  againft  ftormy  weather;  they  fhould  likewife 
be  fo  againft  an  enemy  both  by  land  and  water;  for  it  often 
happens,  that  fliips  are  deftroyed  where  it  was  imagined  they 
were  fecure,  which  is  of  too  great  confequence  not  to  be  pro¬ 
vided  againft  ;  for  which  reafon,  forts  or  batteries  rauft  be  built 
in  the  moft  convenient  places,  to  prevent  the  enemy’s  fliips  from 
coming  too  near,  fo  as  to  be  able  to  cannonade  thofe  in  the 
harbour,  or  fling  fhells  amongft  them  ;  and  if  there  is  any  dan¬ 
ger  of  an  enemy’s  approach  by  land,  high  ramparts  and  edi¬ 
fices  muft  be  built,  fo  as  to  cover  them. 

When  a  river  is  pretty  large,  and  it  is  not  convenient  for 
making  a  harbour  without  great  expence,  the  fliips  may  ride 
along  the  fhore ;  which,  for  that  reafon,  muft  be  made  acceffible 
for  fhips  of  burden  :  this  may  be  done  by  advancing  the  quay 
into  the  river  if  the  water  is  too  fhallow,  or  by  digging  the  river 
fufficiently  deep  for  that  purpole. 

And,  to  prevent  an  enemy  from  coming  up  the  river,  forts 
muft  be  built  on  both  fides,  efpecially  when  there  are  any  turn¬ 
ings  or  windings.  Antwerp  is  fuch  a  place  :  for  the  Scheld  is 
fufficiently  deep  to  carry  fhips  of  great  burden,  which  may  come 
quite  near  the  town-wall ;  and  feveral  forts  are  built  below  it  on 
both  fides,  fo  that  it  would  not  be  an  eafy  matter  for  an  enemy 
to  come  up  the  river. 

When  the  river  is  but  final],  fo  that  no  fhips  of  burden  can 
come  through  it,  it  is  fufficient  to  make  it  nan  through  fome  of 
the  woi'ks,  where  proper  landing-places  are  contrived,  from 
whence  the  goods  may  be  carried  in  to  the  place;  as  at  Sarre- 
louis,  where  a  hornwork  is  built  beyond  the  Sarre,  in  the  gorge 
of  which  the  goods  are  landed. 

If  the  breadth  of  the  river  does  not  exceed  200  yards,  itcom- 


L.vetments  are  ch.efly  made  to  prevent  a  place  from  being  furprifed  :  outworks  do  not  want  to  be  made  fo;  the  taking 
icm  oy  lurprue  is  of  no  great  confequence,  except  in  a  fiege,  when  other  cautions  are  ufed  to  prevent  it. 
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menTy  pafles  through  the  middle  of  the  town,  and  proper  quays 
are  made  on  each  fide;  in  fuch  a  cafe,  the  fortification  is  fo  con¬ 
trived,  as  that  the  river  pafles  through  the  curtain,  in  order  to 
have  a  bafiion  on  each  fide  to  defend  the  coming  in  and  going 

out. 

When  M.  Vauban  fortified  near  rivers,  he  made  always  the 
exterior  fide  near  the  water  much  longer  than  any  of  the  others; 
fuch  as  Hunninghen  on  the  Rhine,  and  Sarreiouis  on  the  Sarre ; 
but  for  what  reafon  he  fortified  thefe  places  in  that  manner,  has 
not  been  explained  by  any  author. 

But  it  is  plain  that  the  tides  which  terminate  at  the  river  are 
the  weakeft  ;  bccaufe  the  befiegers’  trenches  being  fecured  by  the 
river,  they  may  draw  mod  of  their  troops  oflj  and  aft  therefore 
with  more  vigour  and  ftrength  on  the  other  fide  :  betides,  as  the 
ftrength  of  a  fide  increafes  in  proportion  as  the  angle  of  the 
polygon  is  greater,  by  making  the  fide  next  the  river  longer, 
the  angles  at  its  extremities  become  wider,  and  confequently  the 
adjacent  fides  ftronger. 

There  are  other  advantages,  befides  thofe  mentioned  already, 
which  arife  from  the  lengthening  that  fide :  for  if  the  river  is 
pretty  deep  fo  as  not  to  be  fordable,  that  fide  is  not  liable  to  be 
attacked  ;  and  by  increafing  its  length,  the  capacity  of  the  place 
increafes  much  more  in  proportion  to  the  expence,  than  if  more 
fides  were  made  ;  the  centre  of  the  place  will  be  likewife  nearer 
the  river,  which  makes  it  more  convenient  for  tranfporting  the 
goods  from  the  water-fide  to  any  part  of  the  town. 

To  illuftrate  this  method  of  M.  Vauban’s,  we  fhall  give  the 
plan  of  Hunninghen  :  this  place  was  built  for  the  fake  of  hav¬ 
ing  a  bridge  over  the  Rhine,  for  which  reafon  he  made  it  only  a 
pentagon  ;  the  fide  A  B  (fig.  5.)  next  to  the  river  is  200  toifes, 
and  each  of  the  others  but  180. 

About  the  fpace  a  b  c,  which  lies  before  the  front  AB,  is  a 
Rone  wall ;  and  the  paffages  x  x  are  {hut  up  with  fluices,  to  re¬ 
tain  the  water  in  the  ditches  in  dry  feafons  :  and  to  prevent  an 


enemy  from  defiroying  the  fluice  near  the  point  c,  whereby  the 
water  would  run  out  and  leave  the  ditches  dry,  the  redoubt  y 
was  built  in  the  little  ifland  hard  by,  in  order  to  cover  that 
fluice ;  without  which  precaution  the  place  might  be  infulted 
from  the  river  fide,  where  the  water  is  fhallow  in  dry  feafons. 

The  hornwork  K  beyond  the  Rhine  was  built  to  cover  the 
bridge ;  but  as  this  work  cannot  be  well  defended  crols  the  river, 
the  hornwork  H  was  made  to  fupport  the  other. 

Before  finiftiing  the  defeription  of  this  plan,  we  fhall  fhow 
how  to  find  the  long  fide  AB.  After  having  inferibed  the  two 
fides  GE,  GF,  in  a  circle,  draw  the  diameter  CD,  fo  as  to  be 
equally  diftant  from  the  line  joining  the  points  E  F  that  is  pa¬ 
rallel  to  it.  On  this  diameter  fet  off  too  toifes  on  each  fide  of 
the  centre;  from  thefe  points  draw  two  indefinite  perpendicu¬ 
lars  to  the  diameter;  then  if  from  the  points  E  F,  as  centres, - 
two  arcs  are  deferibed  with  a  radius  of  180  toifes,  their  inter- 
feftions  A  and  B,  with  the  faid  perpendiculars,  will  determine 
the  long  fide  AB,  as  likewife  the  other  two  FB  and  EA.  In 
like  manner  may  be  found  the  long  or  fhort  fide  of  any  polygon 
whatfoever. 

When  a  place  near  a  river  is  to  be  fortified  for  the  fafety  of 
commerce,  particular  care  fiiould  be  taken  in  leaving  a  good 
fpace  between  the  houfes  and  the  water-fide,  to  have  a  key  or 
landing  place  for  goods  brought  by  water ;  it  fhould  alfo  be  con¬ 
trived  to  have  proper  places  for  fhips  and  boats  to  lie  fecure  in 
ftormy  weather,  and  in  time  of  a  fiege ;  and  as  water-carriage 
is  very  advantageous  for  tranfporting  goods  from  one  place  to 
another,  as  likewife  for  bringing  the  neceflary  materials,  not 
only  for  building  the  fortifications,  but  alfo  the  place  itfelf,  the 
expences  will  beleflened  confiderably  when  this  convenience  can 
be  had ;  for  which  reafon,  places  fhould  never  be  built  any 
where  elfe  but  near  rivers,  lakes,  or  the  lea;  excepting  in  ex¬ 
traordinary  cafes,  where  it  cannot  be  avoided. 


FOR 

FORTIN,  Fortelet,  or  Field-fort,  a  fconce  or  little  fort, 
whofe  flanked  angles  are  generally  120  fathoms  diftant  from 
one  another.  The  extent  and  figure  of  fortins  are  different,  ac¬ 
cording  to  the  fituation  and  nature  of  the  ground;  fome  of 
them  having  whole  baftions,  and  others  demi-baftions.  They 
are  made  ufe  of  only  for  a  time,  either  to  defend  the  lines  of 
circumvallation,  or  to  guard  fome  paffage  or  dangerous  poll. 

FORTISSIMO,  in  mufic,  fometimes  denoted  by  FFF,  or 
fff,  fignifies,  to  ling  or  play  very  loud  or  ftrong. 

FORTITUDE,  a  virtue  or  quality  of  the  mind,  generally 
confidered  as  the  fame  wdth  Courage;  though  in  a  more  ac¬ 
curate  view  they  feem  to  be  diftinguilhable.  Courage  may  be 
a  virtue  or  a  vice,  according  to  eircumftances  ;  fortitude  is  al¬ 
ways  a  virtue  :  wre  fpeak  of  defperate  courage,  but  not  of  def- 
perate  fortitude.  A  contempt  or  negleft  of  danger,  without 
regard  to  confequences,  may  be  called  courage ;  and  this  fome 
brutes  have  as  well  as  we  :  in  them  it  is  the  effect  of  natural 
inftinft  chiefly,;  in  man  it  depends  partly  on  habit,  partly  on 
ftrength  of  nerves,  and  partly  on  want  of  confideration.  But 
fortitude  is  the  virtue  of  a  rational  and  confidcrate  mind,  and 
is  founded  in  a  fenfe  of  honour  and  a  regard  to  duty.  There 
may  be  courage  in  fighting  a  duel,  though  that  folly  is  more 
frequently  the  effect  of  cowardice  :  there  may  be  courage  in  an 
aft  of  piracy  or  robbery ;  but  there  can  be  no  fortitude  in  per¬ 
petrating  a  crime.  Fortitude  implies  a  love  of  equity  and  of 
public  good  ;  for,  as  Plato  and  Cicero  obferve,  courage  exerted 
for  a  felfifh  purpofe,  or  udthout  a  regard  to  juftice,  ought  to  be 
called  audacity  rather  than  fortitude.  This  virtue  takes  dif- 
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ferent  names,  according  as  it  afts  in  oppofition  to  different  forts 
of  evil ;  but  fome  of  thofe  names  are  applied  with  confiderable 
^latitude.  With  refpeft  to  danger  in  general,  fortitude  may  be 
termed  intrepidity  ;  with  refpeCt  to  the  dangers  of  war,  'valour', 
with  refpeft  to  pain  of  body  or  diftrefs  of  mind,  patience-,  with 
refpeft  to  labour,  activity  ;  with  refpeft  to  injur y ,  forbearance 
with  refpeft  to  our  condition  in  general,  magnanimity ,  The 
motives  to  fortitude  are  many  and  powerful.  This  virtue  tends 
greatly  to  the  happinefs  of  the  individual,  by  giving  compofure 
and  prefence  of  mind,  and  -keeping  the  other  patlions  in  due 
fubordination. 

FORTUNA,  a  goddefs  worftiipped  with  great  devotion  by 
the  ancient  Greeks  and  Romans ;  who  believed  her  to  prefide 
over  human  affairs,  and  to  diftribute  wealth  and  honour  at  her 
pleafure.  See  Fortune. 

FORTUNATE  islands,  in  ancient  geography,  certain 
iflands  concerning  the  fituation  of  which  authors  are  not  agreed. 
They  were  famous  for  the  golden  apples  of  the  Hesperides. 
The  common  opinion  is,  that  they  are  the  Canary  IJlands. 

FORTUNE,  Tt>xr,  a  name  which  among  the  ancients  feems 
to  have  denoted  a  principle  of  fortuity,  whereby  things  came  to 
pafs,  without  being  necelfitated  thereto  :  but  what  and  whence 
that  principle  is,  they  do  not  feem  to  have  ever  precifely 
decided.  Hence  their  philofophers  are  often  intimating,  that 
men  only  framed  the  phantom  Fortune  to  hide  their  ignorance  ; 
and  that  they  call  Fortune  whatever  befalls  a  mm  without  his 
knowing  for  what  purpofe.  Fortune  was  not  confidered  as  a 
deity  by  the  old  Romans,  but  was  made  fo  by  the  devotion  and 
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folly  of  the  vulgar :  and  Mr.  Spence  fays,  that  he  has  feen  an 
ancient  gem,  in  which  Cybele,  the  mother  of  the  gods,  is  repre- 
fented  as  turning  away  her  head  from  Fortune,  in  an  attitude 
of  difowning  and  rejecting  her, 

According  to  the  opinion  of  the  heathens,  therefore,  fortune 
in  reality  was  only  the  arrival  of  things  in  a  fudden  and  unex¬ 
pected  manner,  without  any  apparent  caufe  or  reafon  :  fo  that 
the  philofophical  fenfe  of  the  word  coincides  with  what  is  vul¬ 
garly  called  chance,  liut  in  religion  it  had  a  farther  fignifica- 
tion  ;  altars  and  temples  in  great  numbers  were  confecrated  to 
this  Fortune,  as  a  deity.  This  intimates,  that  the  heathens  had 
perfonified,  and  even  deified,  their  Chance  ;  and  conceived  her  as 
a  fort  of  goddefs,  who  difpofed  of  the  fate  of  men  at  her  plea- 
lure.  Hence  that  invocation  of  Horace,  0  diva,  gratum  qua 
regis  Antunn,  in  the  35  th  ode  of  the  iirft  book,  where  he  recom¬ 
mends  Auguftus,  then  preparing  for  a  vifit  to  Britain,  to  her 
prote-Tion.  From  thefe  different  lentiments  it  may  be  inferred, 
that  the  ancients  at  one  time  took  Fortune  for  a  peremptory 
caufe',  bent  upon  doing  good  to  l'oine,  and  perfecting  others ; 
and  fometimes  for  a  blind  inconftant  caui'e,  without  any  view  or 
determination  at  all. 

If  then  the  word  fortune  had  no  certain  fignification  in  the 
mouths  of  thofe  who  ereCted  altars  to  her,  much  lefs  can  it  be 
afcertained  what  it  denotes  in  the  minds  of  thofe  who  now  ufe 
the  word  in  their  writings.  They  who  would  fubffitute  the  name 
Providence  in  lieu  of  that  of  Fortune  cannot  give  any  tolerable 
fenle  to  half  the  phrafes  wherein  the  word  occurs. 

Horace  paints  the  goddefs,  preceded  by  Neceffity,  holding 
nails  and  wedges  in  her  hands,  with  a  cramp-iron,  and  melted 
lead  to  fallen  it;  rarely  accompanied  with  Fidelity,  unlefs  when 
die  abandons  a  family;  for  in  that  cafe  Fidelity  never  fails  to 
depart  with  her,  as  well  as  friends.  She  is  difrefpeCtfully  fpo- 
ken  of  by  moll  of  the  Roman  writers,  and  represented  as  blind, 
inconftant,  unjuft,  and  delighting  in  milchief.  However,  they 
had  a  good  as  well  as  a  bad  Fortune,  a  conftant  and  inconftant 
Fortune ;  the  latter  of  which  was  reprefented  with  wings,  and 
a  wheel  by  her.  Juvenal  alludes  to  a  llatue  of  Fortune,  which 
exhibited  her  under  a  very  good  character,  as  the  patronefs  of 
the  poor  infants  that  were  expofed  by  their  parents  in  the  ftreets. 
The  painters  reprefen t  her  in  a  woman’s  habit,  with  a  bandage 
before  her  eyes,  to  Show  that  (lie  afts  without  ditcernment ;  and 
Handing  on  a  wheel,  to  exprefs  her  inftability.  The  Romans, 
fays  LaClantius,  reprefented  her  with  a  cornucopia  and  the 
helm  of  a  {hip,  to  Ihow  that  Ihe  diftributes  riches,  and  direfts 
the  affairs  of  the  world.  In  effeCt,  It  is  with  luch  characters 
that  we  fee  her  reprefented  on  fo  many  medals,  with  the  inferip- 
tions,  FORTVNA  AVG.  FORTVNA  KEDVX.  FORTUNES  AYG.  Or 
redvcis,  &c.  Sometimes  lire  is  feen  pointing  at  a  globe  before 
her  feet,  with  a  fceptre  in  one  hand,  and  holding  the  cornucopia 
in  the  other. 

The  Romans  had  a  virile  as  well  as  a  muliebrian  Fortune,  for 
the  objeCts  of  their  adoration  :  the  Furiuna  viri/is  was  honoured 
by  the  men,  and  the  Fortuna  muliebns  by  the  women.  T  hey 
honoured  Fortune  alfo  under  a  variety  of  other  appellations. 
The  Romans  derived  the  worth  ip  of  Fortune  from  the  Greeks, 
under  the  reign  of  Servius  Tullius,  who  dedicated  the  firft  temple 
to  her  in  the  public  market.  Nero  alfo  built  a  temple  to  For¬ 
tune.  The  Fortune  worlhipped  at  Antium  was  probably  of  the 
moft  exalted  charaCier  of  any  among  the  Romans;  if  we  may 
judge  by  the  account  which  Horace  gives  us  of  the  great  fjlemrt 
procellions  that  were  made  to  her:  Hor.  lib.  i.  od.  33.  ver  22. 
But  the  moft  celebrated  temple  of  Fortune  was  at  Praenefte. 
Statius  ipeaks  of  feveral  Fortunes  there,  and  calls  them  the 
Prebnejima  furores,  lib.  i.  Syiv.  iii.  ver.  80. 

Fortune- Tellers.  Perlons  pretending  to  tell  fortunes  are  to 
be  pumthed  with  a  year’s  irnprifonment,  and  Handing  four  times 
on  the  pillory.  Stat.  9  Geo.  II.  c.  3. 


FORTY-DAYS  Court,  the  court  of  attachment  or  woodmots, 
held  before  the  verderers  of  the  foreft  once  every  forty  days,  to 
inquire  concerning  all  olfenders  againlt  vert  and  venilbn.  See 
Attachment. 

FORUM,  in  Roman  antiquity,  a  public  ftanding  place  with¬ 
in  the  city  of  Rome,  where  caufes  were  judicially  tried,  and  ora¬ 
tions  delivered  to  the -people. 

Forum  was  alfo  ufed  for  a  place  of  traffic,  anfwering  to  our 
market-place.  Thefe  were  generally  called  fora  venaiia-,  in 
contradittinClion  to  the  former,  which  were  called  fora  civilia. 
The  fora  civilia  were  public  courts  of  jultice,  very  magnificent 
in  themfelves,  and  furrounded  with  porticos  and  (lately  edifices  ; 
of  thefe  there  were  fix  very  remarkable:  1 .  Forum  Romanian. 
i.Julianum.  3.  Augujium.  4.  Palladium .  5.  Forum  Trajani. 
6.  Forum  Salujlii.  The  Forum  Romanum  was  the  moft  noted, 
and  is  often  called  (imply  Forum,  by  way  of  eminence.  Here 
was  the  pleading  place  called  Rofra,  the  Comitium,  the  fanfluary 
of  Saturn,  temple  of  Cafor,  &c.  See  Rostra,  Comitium,  &c. 
The  fora  venaiia,  or  market-places,  were  very  numerous.  The 
chief  of  them  were  the  forum  boarium,  for  oxen  or  beef ;  fuarium , 
for  fwine;.  pijiorium,  for  bread  ;  cupedinariuni,  for  dainties;  ohr 
tor  turn,  for  garden  ftuft.  The  Grecian  exactly  correfpond 

with  the  Roman  fora,  being  places  where  courts  and  markets 
were  held.  At  Athens  they  had  many  fora,  but  the  chief  of 
them  were  the  old  and  the  nevu. 

Forum  lndicere,  was  the  aft  of  the  praetor  appointing  the 
place  in  Rome  where  caufes  were  to  be  tried.  Agere  forum 
denoted  the  bringing  on  caufes  out  of  Rotne,  in  a  Roman 
province  (Cicero,  Suetonius)  ;  the  lame  with  agere  convcntum 
(Florus). 

Forum,  added  to  a  proper  name,  alfo  denoted  fome  market 
town  or  borough;  as.  Forum  Allieni,  Appii,  Cornelia,  Domitii , 
Fulvii,  &c. 

Forum  is  alfo  ufed,  among  cafuifts,  See.  for  jurifdiflion ; 
thus  they  fay,  Inforo  legis,  See. 

FOSS,  or  Fosse,  in  fortification,  8ec.  a  ditch  or  moat.  The 
word  is  French,  formed  of  the  Latin  participle  fojfum,  of  the 
verb  fodio  “  I  dig.” 

Foss,  Foffa,  in  anatomy,  a  kind  of  cavity  in  a  bone,  with  a 
large  aperture,  but  no  exit  or  perforation.  When  the  aperture 
is  very  narrow,  it  is  called  a  Jinus.  The  term  Foss  is  particu¬ 
larly  ufed,  however,  for  the  cavity  or  denture  in  the  back  part  of 
the  neck. 

FOSSA  magna,  or  navicularis,  is  an  oblong  cavity,  form¬ 
ing  the  infide  of  the  pudendum  muliebre,  and  which  prelents  it- 
(elf  upon  opening  the  labia  ;  and  in  the  middle  whereof  are  the 
cam n cu lee  my rt formes .  See  Anatomts,  p.  209. 

Fossa,  in  our  ancient  cuftoms,  was  a  ditch  full  of  water, 
where  women  committing  felony  were  drowned  ;-  as  men  were 
hanged  :  Nam  et  ipji  in  omnibus  teneinentis  fuis  omnein  ab  antiqiea 
legale m  babnere  jujlitiam,  videlicet  f email,  fuff am,  f ureas,  et  ft- 
milia.  In  another  fenle  it  is  taken  for  a  grave,  as  appears  by 
thefe  old  verfes  : 

Hie  jad'ev.t  in  foffa  Be  da  venerabilis  ojfa  ; 

Hie  ef  foffatus,  qui  bis  erat  hie  cathcdratus. 

Fbss HVay  was  anciently  one  of  the  four  great  Roman  high¬ 
ways  ot  England  :  fo  called,  according  to  Cambden,  becaufe  it 
was  ditched  on  both  fides,  which  was  the  Roman  method  of 
making  highways. 

FOSSARII,  in  antiquity,  a  kind  of  officers  in  the  eaftern 
church,  whole  bufinefs  was  to  inter  the  dead.  Ciaconius  relates, 
that  Conftantine  created  95 o  fofiaries,  whom  he  took  out  of  the 
divers  colleges  or  companies  of  tradefmen  :  he  adds,  that  they 
were  exempted  from  taxes,  Cervices,  burdenfome  offices,  Ac.  F. 
Goar,  in  his  notes  on  the  Greek  Euchologion,  infinuates  that  the 
foffarii  were  eftabiilhed  in  the  times  of  the  apofiles ;  and  that 
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the  young  men  who  carried  off  the  body  of  Ananias,  and  thofe 
perfons  full  of  the  fear  of  God  who  interred  St.  Stephen,  were 
of  the  lame  number.  St.  Jerpm  affures  us,  that  the  rank  of  fol- 
farii  held  the  firft  place  among  the  clerks  ;  but  he  is  to  be  un¬ 
derflood  of  thofe  clerks  only  who  had  the  direction  and  intend¬ 
ance  of  the  interment  of  the  devout. 

FOSSE,  the  Roman  military-way  in  South  Britain,  begins 
at  Totncfs,  and  paffes  through  Exeter,  Ivelchefter,  Shepton- 
Mallet,  Bath,  Circncelter,  Leiceller,  the  Vale  of  Belvoir,  New¬ 
ark,  Lincoln,  to  Barton  upon  the  Humber,  being  tlill  vitible  in 
leveral  parts,  though  of  1400  years  Handing.  It  had  the  name 
from  thefolies  or  ditches  made  by  the  Tides  of  it. 

FOSSIL,  in  natural  hiftory,  denotes  in  general  ever)'  thing 
dug  out  of  the  earth,  whether  they  be  natives  thereof,  as  me¬ 
tals,  Hones,  falts,  earths,  and  other  minerals  ;  or  extraneous, 
reported  in  the  bowels  of  the  earth  by  home  extraordinary 
means,  as  earthquakes,  the  deluge,  &c.  See  .Metal,  Stone, 
&c. 

Native  fulfils,  according  to  Dr.  Tlill,  are  fubftances  found 
either  buried  in  the  earth,  or  lying  on  its  furface,  of  a  plain 
Ample  Hru&ure,  and  Blowing  no  figns  of  containing  veflels  or 
circulating  juices.  Thele  are  lub-divided  by  the  fame  author,  1. 

]  nto  fotlils  naturally  and  eifentially  Ample.  Of  thele  fome  are  nei¬ 
ther  inflammable  nor  foluble  in  water;  as  Ample  earths,  talcs,  fi- 
brarir,  gypfum,  felenitae, cryftal,  and  fpars :  others,  though  unin¬ 
flammable,  arefoluble  in  water;  as  all  the  Amplefalts :  and  others, 
on  the  contrary,  are  inflammable,  but  not  foluble  in  water; 
as  fulphur,  auripigmentum,  zarnich,  amber,  ambergrife,  ga- 
gates,  alphaltum,  ampelites,  liihanthrax,  naphtha,  and  pilfal- 
phalta.  2.  The  feeond  general  lub-divifion  of  follils  compre¬ 
hends  all  fitch  as  are  naturally  compound,  but  unmetaLlic.  Of 
thefe  fome  are  neither  inflammable  nor  foluble  in  water;  as 
compound  earths,  ltones,  feptariae,  Aderochita,  femipellucid 
gems,  &c.  :  others  are  foluble  in  water,  but  not  inflammable  ;  as 
all  the  metallic  falts  :  and,  laflly,  fome  are  inflammable,  but 
not  lbluble  in  water;  as  the  marcafltes,  pyritae,  and  phlogo- 
nia.  3.  The  third  and  lafl  general  divifion  of  foffils  compre¬ 
hends  all  the  metallic  ores ;  which  are  bodies  naturally  hard, 
remarkably  heavy,  and  fufible  in  fire.  Of  thefe  fome  are  per- 
feblly  metallic,  as  being  malleable  when  pure  ;  fuch  are  gold, 
lead,  Alver,  copper,  iron,  and  tin  :  others  are  imperfedlly  me¬ 
tallic,  as  not  being  malleable  even  in  their  pureff  Hate ;  fuch 
are  antimony,  bifmuth,  cobalt,  zinc,  and  quickfiiver  or  mer¬ 
cury.  Of  all  which  fubflances  the  reader  will  find  a  particu¬ 
lar  defeription  under  their  refpetlive  heads. 

Extraneous  fotlils  are  bodies  of  the  vegetable  or  animal  king¬ 
doms  accidentally  buried  in  the  earth.  Of  the  vegetable  king¬ 
dom  there  are  principally  three  kinds,  trees  or  parts  of  them, 
herbaceous  plants,  and  corals  ;  and  of  the  animal  kingdom  there 
are  four  kinds,  fea  {hells,  the  teeth  or  honey  palates  and  bones 
of  tithes,  complete  fillies,  and  the  bones  of  land-animals.  See 
Bones,  Thee,  Wood,  Plant,  Shell,  &c.  Thele  adven¬ 
titious  or  extraneous  fotlils,  thus  found  buried  in  great  abun¬ 
dance  in  divers  parts  of  the  earth,  have  employed  the  curiotity 
of  leveral  of  our  la'clt  naturalifls,  who  have  each  a  different 
lyflem  to  account  for  the  furprifing  appearances  of  petrified  fea- 
ftfltes,  in  places  far  remote  from  the  fea,  and  on  the  tops  of 
mountains;  fhells  in  the  middle  of  quarries  of  Hone;  and  of 
elephants’  teeth,  and  bones  of  various  animals,  peculiar  to  the 
femthern  climates,  and  pflants  only  growing  in  the  eait,  found 
foflile  in  our  northern  and  wettern  parts. 

Some  will  have  thefe  fhells,  &c.  to  be  real  Hones,  and  (tone 
plants,  formed  after  the  ufual  manner  of  other  figured  Hones; 
of  which  opinion  is  the  learned  Dr.  Litier.  Another  opinion 
is,  that  thefe  foil'd  (hells,  with  all  their  foreign  bodies  found- 
within  the  earth,  as  bones,  trees,  plants,  &c.  were  buried  there¬ 
in  at  the  time  of  the  umverlul  deluge;  and  that,  having  been 
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penetrated  either  by  the  bituminous  matter  abounding  chiefly  in 
watery  places,  or  by  the  falts  of  the  earth,  they  have  been  pre- 
ferved  entire,  and  fometimes  petrified.  Others  think,  that  thofe 
fhells,  found  at  the  tops  of  the  highefl  mountains,  could  never 
have  been  carried  thither  by  the  waters,  even  of  the  deluge  ;  in- 
afmuch  as  molt  of  thefe  aquatic  animals,  on  accdunt  of  the 
weight  of  their  lhells,  always  remain  at  the  bottom  of  the  wa¬ 
ter,  and  never  move  but  clofe  along  the  ground.  They  ima¬ 
gine,  that  a  year’s  continuance  of  the  waters  of  the  deluge,  in¬ 
termixed  with  the  fait  waters  of  the  fea,  upon  the  furface  of  the 
earth,  might  well  give  occafion  to  the  production  of  fhells  of 
various  kinds  in  different  climates  ;  and  that  the  univerfal  falt- 
nefs  of  the  water  was  the  real  caufe  of  their  refemblance  to  the 
fea  fhells,  as  the  lakes  formed  daily  by  the  retention  of  rain  or 
fpring  water  produce  different  kinds.  Others  think,  that  the 
waters  of  the  lea  and  the  rivers,  with  thofe  which  fell  from  hea¬ 
ven,  turned  the  whole  lurface  of  the  earth  upfide  down  ;  after 
the  fame  manner  as  the  waters  of  the  Loire,  and  other  rivers, 
which  roll  in  a  fandy  bottom,  overturn  all  their  fands,  and  even 
the  earth  itlelf,  in  their  fwellings  and  inundations;  and  that  in 
this  general  fubverflon,  the  lhells  came  to  be  interred  here.  Allies 
there,  trees  in  another  place,  8c c.  See  Deluge. 

Dr.  Woodward,  in  his  Natural  Hiflory  of  the  Earth,  pur- 
fuing  and  improving  the  Iiypothefis  of  Dr.  Burnet,  maintains 
the  whole  mafs  of  earth,  with  every  thing  belonging  thereto,  to 
have  been  lb  broken  and  diffolved  at  the  time  of  the  deluge, 
that  a  new  earth  was  then  formed  on  the  bofom  of  the  water, 
confiding  of  different  firata,  or  beds  of  terreHrial  matter,  ranged 
over  each  other  ufually  according  to  the  order  of  their  Ipecific 
gravities.  By  this  means  plants,  animals,  and  efpecially  filhes 
and  lhells,  not  yet  diffolved  among  the  reH,  remained  mixed  and 
blended  among  the  mineral  and  foil'd  matters  ;  which  preferved 
them,  or  at  leafl  affumed  and  retained  their  figures  and  impref- 
fions  either  indentedlv,  or  in  relievo.  See  more  on  this  fubjecl 
under  the  article  Earth.  See  alio  Petrifactions  and 
Strata. 

Fossile  Pitch.  See  Petroleum. 

FOSTER  (Dr.  James),  a  molt  diHinguiflied  and  popular 
diffenting  minifler,  born  at  Exeter  in  the  year  169 7.  He  began 
to  preach  in  1718;  and  Hrcc.g  difputes  arifing  foon  after 
among  the  difl'enters,  concerning  the  Trinity  and  l'ubfcription  to 
tefis,  his  judgment  determining  him  to  the  obnoxious  opinions, 
the  clamour  grew  loud  again  ft  him,  and  oceafioned  him  more 
than  one  removal.  His  talents  were  hid  among  obfeure  coun¬ 
try  congregations  until  1724;  when  he  was  chol'en  to  fucceed 
Dr.  Gale  in.  Barbican,  where  belaboured  as  pallor  above  20 
years.  The  Sunday  evening  leCture,  begun  in  the  Old  Jewry 
meeting-houfe  in  1728,  and  which  he  conducted  with  fuch  un¬ 
common  applaufe  for  more  than  20  years,  indifputably  lkowed 
his  abilities  as  a  preacher.  Perfons  of  all  perfuafioris  and  ranks 
in  life  flocked  to  hear  him,  and  Mr.  Pope  has  honoured  him 
with  a  commendatory  couplet  in  his  fatires  ;  which,  however, 
his  commentator  laboured  to  cleftroy  the  intention  of  by  a  mar¬ 
ginal  note.  In  1746  he  attended  the  unhappy  lord  Kilmar¬ 
nock  at  bis  execution  on  Tower-hill ;  an  office  which  thofe  who 
lived  with  him  imagined  made  too  deep  an  improtlion  on  his 
lympathizing  fpirit,  as  his  vivacity  abated  from  that  time.  He 
died  in  1753,  after  having  publilhed  leveral  valuable  eompoli- 
tions  and  lennons,  particularly,  1.  A  Defence  of  Chritiianity 
againft  Tindal’s  Chritiianity  as  old  as  the  Creation.  2.  An  El- 
lay  on  Fundamentals.  3.  Four  volumes  ofSermons.  4.  Difeourles 
on  Natural  Religion  and  Social  Virtue,  in  4:0. 

Foster  (Samuel),  an  ingenious  Englifh  mathematician  of 
the  lift  century,  and  aftrononiical  profetlbr  in  Grelham  college, 
was  one  of  that  learned  affbeiatien  which  met  for' cultivating  the 
new  philofophy  during  the  political  confulions,  and  which 
Charles  II.  eliablilhed  into  the  Royal  Society.  Mr.  Fuller, 
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however,  died  in  1652,  before  this  incorporation  took  place; 
but  wrote  a  number  of  mathematical  and  agronomical  treatifes, 
too  many  to  particularize.  There  were  two  other  mathemati¬ 
cal  Undents  of  this  name  ;  William  Fofter,  a  difciple  of  Mr. 
Oughtred,  who  taught  in  London  ;  and  Mark  Fofter,  author 
of  a  treatife  on  trigonometry,  who  lived  later  than  the  former 
two. 

FOTHER,  or  Fodder,  is  a  weight  of  lead,  containing 
eight  pigs,  and  every  pig  one-and-twenty  {tone  and  a  half ;  fo 
that  it  is  about  a  ton  or  common  cart-load.  Among  the 
plumbers  in  London,  it  is  nineteen  hundred  and  a  half ;  and 
at  the  mines  it  is  two-and-twenty  hundred  and  a  half.  The 
word  is  of  Teutonic  origin,  from  fuder. 

FOTHERGILL  (Dr.  George),  was  born  in  We  ft  morel  and 
in  1  /O^,  where  his  family  had  been  long  feated  on  a  compe¬ 
tent  eftate  that  had  defcended  regularly  for  feveral  generations. 
After  an  academical  education  in  Queen’s  college,  Oxford,  of 
which  he  became  a  fellow,  he  was  in  1731  elected  principal  of 
St.  Edmund’s-hall,  and  prefented  to  the  vicarage  of  Brumley 
in  Hampfhire.  Flaving  been  long  afflicted  with  an  afthma,  he 
died  in  1760.  Fie  was  the  author  of  a  colleftion  of  much 
efteemed  fermons,  in  2  vols  8vo.  The  firft  volume  confilts  of  oc- 
cafional  difcourfes,  publilhed  by  himfelf;  the  fecond  printed 
from  his  MSS. 

Fothergill  (Dr.  John),  a  late  eminent  phyfician,  fon  of 
John  and  Margaret,  quakers,  was  born  in  1712,  at  Carr  End 
in  Yorkfhire,  where  his  father,  who  had  been  a  brewer  at 
Knarefborough  (after  having  travelled  from  one  end  of  Ame¬ 
rica  to  the  other),  lived  retired  on  a  fmall  eftate  which  he  cul¬ 
tivated.  The  Dodlor  was  the  fecond  of  five  children  (four  fons 
and  a  daughter),  and  received  his  education  under  the  care  of 
his  grandfather  Thomas  Hough,  aperfon  of  fortune  in  Chefhire 
(which  gave  him  a  predilection  for  that  county),  and  at  Sed- 
burg  in  Yorkfhire.  He  afterwards  ferved  his  time  to  one  Mr. 
Bartlett,  an  apothecary  at  Bradford.  From  thence  he  removed 
to  London,  and  became  a  pupil  of  Dr.  (afterwards  Sir  Edward) 
Wilmot,  at  St.  Thomas’s  Hofpital.  Fie  then  went  to  the  uni- 
verfity  of  Edinburgh  to  ftudy  phyfic,  and  took  his  doctor's  de¬ 
gree  there.  From  Edinburgh  he  went  to  Leyden;  whence,  af¬ 
ter  a  fhort  flay,  he  returned  to  London,  and  began  to  praCtife 
about  the  year  1740.  After  having  accumulated  a  fortune,  it 
is  faid,  of  8o,oool.  the  largeft  fum  perhaps  that  has  ever  been 
obtained  by  any  one  in  the  medical  profeffion,  he  died  at  his 
houfe  in  Harpur-ftreet,  December  26,  1780  ;  and  his  remains 
were  interred,  January  5,  in  the  Quakers’  burying-ground  at 
Winchmore-hill,  whither  they  were  accompanied  by  more 
than  70  coaches  and  poft-chaifes,  notwithftanding  the  intention 
of  the  executors  to  have  the  funeral  private.  The  DoCtor  by 
his  will  appointed,  that  his  {hells  and  other  pieces  of  natural 
hiftory  fhould  be  offered  to  the  late  Dr.  Hunter,  at  500I.  under 
the  valuation  he  ordered  to  he  taken  cf  them.  Accordingly  Dr. 
Hunter  bought  them  for  1200I.  The  drawings  and  collections 
in  natural  hiftory  were  alfo  to  be  offered  to  Sir  Jofeph  Banks  at 
a  valuation.  His  Englifh  portraits  and  prints,  which  had  been 
collected  by  Mr.  John  Kicko'ils  of  Ware,  andpurchafed  by  him 
for  80  guineas,  were  bought  for  200  guineas  by  Mr.  Thane. 
Flis  books  were  fold  by  auCtion,  April  30,  1781,  and  the  eight 
following  days.  Flis  houfe  and  garden  at  Upton,  in  which  14 
men  were  conftantly  employed,  were  valued  at  io,oool.  He 
fpared  no  expence  to  augment  this  as  well  as  his  other  collec¬ 
tions.  Fie  had  an  ingenious  artift  qualified  to  colleCt  for  him 
at  the  Cape  of  Good  Hope,  and  another  on  the  Alps,  and  em¬ 
ployed  for  feveral  years  before  his  death  a  painter  in  natural  hif¬ 
tory  at  Leeds.  Dr.  Fothergill’s  character  was  excellent.  A 
tranfaCtion,  indeed,  with  regard  to  one  Dr.  Leeds,  gave  occafion 
to  fome  of  his  enemies  to  blame  him  ;  but  how  far  juftly  has 
been  fhown  by  his  biographers.  Befides  a  valuable  pamphlet 


on  the  ulcerated  fore  throat,  Dr.  Fothergill  wrote  a  confidera- 
ble  number  of  TraCts,  which  are  now  collected  into  one  volume, 
8vo,  by  Dr.  Elliot.  He  fometimes  wrote  in  the  newfpapers, 
and  is  faid  to  have  been  the  author  of  more  than  100  letters  In 
the  Gazetteer  concerning  the  New  Pavement. 

FOTHERGILL  A,  in  botany;  a  genus  of  the  digynia  or¬ 
der,  belonging  to  the  polyandria  clafs  of  plants.  The  calyx  is 
lobed,  molt  entire  ;  there  is  no  corolla  ;  the  germen  bifid  ;  the 
capfule  bilocular,;  and  the  cells  two-valved ;  the  feeds  folitary 
and  bony. 

POTHERING,  a  peculiar  method  of  endeavouring  to  flop  a 
leak  in  the  bottom  of  a  {hip  while  £he  is  afloat,  either  under  Sail 
or  at  anchor.  It  is  ufually  performed  in  the  following  manner: 
A  bafket  is  filled  with  allies,  cinders,  and  chopped  rope-yarns, 
and  loofely  covered  with  a  piece  of  canvas  ;  to  this  is  fattened  a 
long  pole,  by  which  it  is  plunged  repeatedly  in  the  water,  as 
clofe  aspolfible  to  the  place  where  the  leak  is  conjeCtured  to  lie. 
The  oakum  or  chopped  rope-yarns  being  thus  gradually  ftiaken 
through  the  twigs,  or  over  the  top  of  the  bafket,  are  frequently 
fucked  into  the  hole  along  with  the  water,  fo  that  the 'leak  be¬ 
comes  immediately  choaked ;  and  the  ready  entrance  of  the 
water  is  thereby  prevented. 

FOTHERINGAY,  a  town  of  Northamptonfhire,  nine  miles 
S.  of  Stamford,  near  the  river  Nen.  It  is  chiefly  noted  for  the 
ruins  of  the  caltle,  in  which  Mary,  queen  of  Scotland,  was  be¬ 
headed. 

FOU-tcheou,  a  city  of  China,  in  the  province  ofFo-KEiN. 
It  carries  on  a  confiderable  trade  ;  but  is  chiefly  remarkable  for 
the  magnificence  of  its  principal  bridge,  which  has  more  than 
100  arches,  conftrufted  of  white  {tone,  and  ornamented  with  a 
double  baluftrade  throughout.  This  city  is  the  refidence  of 
a  viceroy,  and  has  under  its  jurifdiCtion  nine  cities  of  the  third 
clafs. 

FOUGADE,  or  Fougasse,  in  the  art  of  war,  a  little  mine, 
about  8  or  10  feet  wide,  and  10  or  12  deep,  dug  under  fome 
work  or  poft,  which  is  in  danger  of  falling  into  the  enemy’s 
hands ;  and  charged  with  facks  of  powder,  covered  with  ftones, 
earth,  and  whatever  elfe  can  make  great  deitruflion.  It  is  fet 
on  fire  like  other  mines,  with  a  faucitfe.  See  Mine. 

FOUL,  or  Foule,  in  the  fea-language,  is  nfed  when  a  {hip 
has  been  long  untrimmed,  fo  that  the  grafs  weeds,  or  barna¬ 
cles,  grow  to  her  fides  under  water.  A  rope  is  alfo  foul  when  it 
has  either  entangled  in  itfelf,  or  is  hindered  by  another,  fo  that 
it  cannot  run  or  be  over-hauled.  The  term  foul  imports  alfo 
the  running  of  one  fliip  againft  another.  This  happens  fome¬ 
times  by  the  violence  of  the  wind,  and  fometimes  by  the  care- 
leflnefs  of  the  people  on  board,  to  fhips  in  the  fame  convoy,  and 
to  {hips  in  port  by  means  of  others  coming  in.  The  damages 
occafioned  by  running  foul  are  of  the  nature  of  thofe  in  which 
both  parties  muft  bear  a  fhare.  They  are  ufually  made  half  to 
fall  upon  thefufferer,  and  half  upon  the  veflel  which  did  the  in¬ 
jury  :  but  in  cafes  where  it  is  evidently  the  fault  of  the  maker 
of  the  veflel,  he  alone  is  to  bear  the  damage. 

Fou h-JVater.  A  fliip  is  faid  to  make  foul-water  when, 
being  under  fail,  {lie  comes  into  fuch  fhoal-water,  that  though 
her  keel  may  not  touch  the  ground,  yet  it  comes  fo  near  it, 
that  the  motion  of  the  water  under  her  raifes  the  mud  from  the 
bottom. 

Foul  is  alfo  a  fort  of  dropfical  difeafe  in  cattle,  in  which  a 
water  falls  down  into  the  legs,  and  makes  them  fwell. 

Foul  or  Pimpled  Face.  See  Gutta  Rofacea. 

FOULA,  or  Foul  If  and,  one  of  the  Shetland  ifles,  lying 
between  fix  and  feven  leagues  weft  from  the  main  land.  It  is 
about  three  miles  long,  narrow,  and  full  of  rough,  fteep,  and 
bare  rocks  ;  one  of  which  is  fo  large,  and  runs  up  to  fuch  an 
height,  that  it  may  be  clearly  feen  from  Orkney.  This,  there¬ 
fore,  may  be  reckoned  with  the  greateft  probability  to  be  the 
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Thule  of  Tacitus,  whatever  might  be  the  Thule  of  the  Theni- 
cians  and  Greeks.  It  has  fcarce  any  pafiurage,  and  but  very 
little  arable  laud  ;  but  that,  however  Irnall  in  extent,  is  very 
fertile,  out  of  the  produce  of  which,  with  fowl  and  fifli,  the 
poor  inhabitants  fubfifi.  Thev  have  nothing  that  can  be  called 
a  port;  and  the  only  commodities  they  potfefs  are  Itock-filh, 
train-oil,  and  feathers. 

FOUMART,  in  zoology,  a  fpecies  of  Mustela. 

FOUNDATION,  in  architecture,  is  that  part  of  a  building 
which  is  under-ground.  See  Architecture.  Palladio  al¬ 
lows  a  fixth  part  of  the  height  of  the  whole  building  for  the  hol¬ 
lowing  or  under  digging  ;  unlefs  there  be  cellars  under  ground, 
in  which  cate  he  would  have  it  fomewhat  lower. 

Foundation  denotes  alfo  a  donation  or  legacy,  either  in 
money  of  lands,  for  the  maintenance  and  fupport  of  fome  com¬ 
munity,  hofpital,  fchool,  &rc.  The  king  only  can  found  a 
college  ;  but  there  may  be  a  college  in  reputation  founded  by 
others.  If  it  cannot  appear  by  inquifition  who  it  was  that 
founded  a  church  or  college,  it  fha.ll  be  intended  that  it  was 
the  king,  who  has  power  to  found  a  new  church,  &c.  The 
king  may  found  and  ere6t  an  hofpital,  and  give  a  name  to  the 
houl'e  upon  the  inheritance  of  another,  or  liccnfe  another  per- 
fon  to  do  it  upon  his  own  lands  ;  and  the  words  fundo,  creo, 
&c.  are  not  necelfary  in  every  foundation,  either  of  a  college  or 
hpfpital  made  by  the  king  ;  but  it  is  fuffieient  if  there  be 
words  equivalent :  the  incorporation  of  a  college  or  hofpital  is 
the  very  foundation ;  but  he  who  endows  it  with  lands  is  the 
founder  ;  and  to  the  erection  of  an  hofpital  nothing  more  is  re- 
quifite  but  the  incorporation  and  foundation.  Perfons  feifed  of 
efiates  in  fee-Iimple  may  ere£t  and  found  holpitals  for  the 
poor  by  deed  enrolled  in  chancery,  &c.  which  fhall  be  incorpo¬ 
rated,  and  fubjeft  to  fuch  vifitors  as  the  founder  fhall  appoint, 
&c.  liat.  39  Eliz.  c.  3. 

FOUNDER,  in  a  general  fenfe,  the  perfon  who  lays  a  foun¬ 
dation,  or  endows  a  church,  fchool,  religious  houfe,  or  other 
charitable  inftitution.  See  Foundation. 

Founder,  alfo  implies  an  artill  who  cafis  metals  in  various 
forms  for  different  ufes,  as  guns,  bells,  Ratues,  printing-cha- 
rafters,  candleRicks,  buckles,  &c.  whence  fuch  are  denomi¬ 
nated  gun-founders,  bell-founders,  figure- founders,  letter-found¬ 
ers,  founders  of  fmall  works,  &rc.  See  Foundery. 

Founder,  in  the  fea-language :  A  lhip  is  laid  to  founder, 
when  by  an  extraordinary  leak,  or  by  a  great  fea  breaking  in 
upon  her,  file  is  fo  filled  with  water,  that  file  cannot  be  freed 
of  it ;  fo  that  {he  can  neither  veer  nor  Reer,  but  lies  like  a  log; 
and,  becoming  lefs  and  lefs  able  to  fwim,  will  at  laR  fink. 

Founder,  in  farriery.  See  Farriery',  p.  445. 

FOUNDERY,  or  Foundry',  the  art  of  cafting  all  forts  of 
metals  into  difi'erent  forms.  It  likewife  fignifies  the  work -houfe 
or  fmelting-hut  wherein  thefe  operations  are  performed. 

Foundery'  of  Small  Works ,  or  Cafling  in  Sand.  The  land 
ufedforcafiing  fmall-works  is  at  firfi  of  a  pretty  foft,  yellowifh, 
and  clammy  nature:  but,  it  being  necelfary  to  ltrew  charcoal- 
duR  in  the  mould,  it  at  length  becomes  of  a  quite  black  colour. 
This  fand  is  worked  over  and  over,  on  a  board,  with  a  roller 
and  a  fort  of  knife  ;  being  placed  over  a  trough  to  receive  it,  af¬ 
ter  it  is  by  thefe  means  1’ufficicntly  prepared.  This  done,  they 
take  a  wooden  board  of  a  length  and  breadth  proportional  to 
the  things  to  be  caR,  and,  putting  a  ledge  round  it,  they  fill  it 
with  fand,  a  little  moifiened,  to  make  it  duly  cohere.  Then 
they  take  either  wood  or  metal  models  of  what  they  intend  to 
eafi,  and  apply  them  fo  to  the  mould,  and  prefs  them  into  the 
fand,  as  to  leave  their  imprefiion  there.  Along  the  middle  of 
the  mould  is  laid  half  a  fmall  brafs  cylinder,  as  the  chief  canal 
for  the  metal  to  run  through,  when  melted,  into  the  models  or 
patterns;  and  from  this  chief  canal  are  placed  fcvcral  others, 
which  extend  to  each  model  or  pattern  placed  in  the  frame. 
Vol.  III. 


After  this  frame  is  fiailhed,  they  take  out  the  patterns,  by  fiiR 
loofening  them  all  round,  that  the  fand  may  not  give  way. 
Then  they  proceed  to  work  the  other  half  of  the  mould  with 
the  fame  patterns  in  jufl  fuch  another  frame;  only  that  it  has 
pins,  which,  entering  into  holes  that  corrcfpond  to  it  in  the 
other,  make  the  two  cavities  of  the  pattern  fall  exaftly  on  each 
other.  The  frame,  thus  moulded,  is  carried  to  the  melter  ;  who, 
after  extending  the  chief  canal  of  the  counter-part,  and  adding 
the  crols  canals  to  the  feveral  models  in  both,  and  llrewing  mill- 
duR  over  them,  dries  them  in  a  kind  of  oven  for  that  pufpofe. 
Both  parts  of  the  mould  being  dry,  they  are  joined  together  by 
means  of  the  pins  ;  and  to  prevent  their  giving  way,  by  reafon 
of  the  melted  metal  palling  through  the  chief  cylindrical  canal, 
they  are  ferewed  or  wedged  up  like  a  kind  of  prefs.  While  the 
moulds  are  thus  preparing,  the  metal  is  fufing  in  a  crucible  of  a 
fize  proportionate  to  the  quantity  of  metal  intended  to  be  caR. 
When  the  moulds  are  cooled,  the  frames  are  unferewed  or  un¬ 
wedged,  and  the  cafl-work  taken  out  of  the  land,  which  fand  is 
worked  over  again  for  other  caRings. 

Founds  ry'  of  Statues.  The  caRing  of  Ratues  depends  on 
the  due  preparation  of  the  pit,  the  core,  the  wax,  the  outer 
mould,  the  inferior  furnace  to  melt  off  the  wax,  and  the  upper 
to  fufe  the  metal.  The  pit  is  a  hole  dug  in  a  dry  place  forne- 
thing  deeper  than  the  intended  figure,  and  made  according  to 
the  prominence  of  certain  parts  thereof.  The  infide  of  the  pit 
is  commonly  lined  with  Rone  or  brick ;  or,  when  the  figure  is 
very  large,  they  fometimes  work  on  the  ground,  and  raife  a 
proper  fence  to  refifi  the  impulfion  of  the  melted  metal. 

The  inner  mould,  or  core,  is  a  rude  mafs  to  which  are  given 
the  intended  attitude  and  contours.  It  is  raifed  on  an  iron 
grate,  Rrong  enough  to  fufiain  it,  and  is  flrengthened  within  by 
feveral  bars  of  iron.  It  is  generally  made  either  of  potter’s 
clay,  mixed  with  hair  and  horfe-dung,  or  of  plafler  of  Paris, 
mixed  with  brick-duft.  The  ufe  of  the  core  is  to  fupport  the 
wax,  the  fiiell,  and  leffen  the  weight  of  the  metal.  The  iron 
bars  and  the  core  are  taken  out  of  the  brafs  figure  through  an 
aperture  left  in  it  for  that  purpofe,  which  is  foklered  up  after¬ 
wards.  It  is  necelfary  to  leave  fome  of  the  iron  bars  of  the  core, 
that  contribute  to  the  Readinefs  of  the  projecting  part,  within 
the  brafs  figure. 

The  wax  is  a  reprefentation  of  the  intended  fiatue.  If  it  be  a 
piece  of  fculpture,  the  wax  Ihould  be  all  of  the  fculptor’s  own 
hand,  who  ufually  forms  it  on  the  core  :  though  it  may  be 
wrought  feparately  in  cavities,  moulded  on  a  model,  and  after¬ 
wards  arranged  on  the  ribs  of  iron  over  the  grate,  filling  the 
vacant  fpace  in  the  middle  with  liquid  plafier  and  brick  dull, 
whereby  the  inner  core  is  proportioned  as  the  Iculptor  carries 
on  the  wax. 

When  the  wax,  which  is  the  intended  thicknefs  of  the  me¬ 
tal,  is  finilhed,  they  fill  fmall  waxen  tubes  perpendicular  to  it 
from  lop  to  bottom,  to  fervebothas  canals  for  the  conveyance 
of  the  metal  to  all  parts  of  the  work  ;  and  as  vent-holes,  to  give 
paffage  to  the  air,  which  would  otherwife  occafion  great  dilor- 
der  when  the  hot  metal  came  to  eneompafs  it. 

The  work,  being  brought  thus  far,  muR  be  covered  with  its 
Ihell,  which  is  a  kind  of  cruR  laid  over  the  wax,  and  which, 
being  of  a  foft  matter,  eafily  receives  the  imprelfion  of  every 
part,  which  is  afterwards  communicated  to  the  metal  upon  its 
taking  the  place  of  the  wax,  between  the  fiiell  and  the  mould. 
The  matter  of  this  outer  mould  is  varied,  according  as  different 
layers  are  applied.  The  firfi  is  generally  a  compofition  of  clay, 
and  old  white  crucibles  well  ground  and  lifted,  and  mixed  up 
with  water  to  the  confifience  of  a  colour  fit  for  painting  :  ac¬ 
cordingly  they  apply  it  with  a  pencil,  laying  it  (even  or  eight 
times  over,  and  letting  it  dry  between  whiles.  For  the  fecund 
imprefiion,  they  add  horfe-dung  and  common  earth  to  the  former 
compofition.  The  third  imprelfion.  is  only  horfe-dung  and 
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earth.  Laftly,  the  (Fell  is  finiftied  by  laying  on  feveral 
more  impreftions  of  this  lad  matter,  made  very  thick  with  the 
hand. 

The  fhell,  thus  finiftied,  is  fecured  by  feveral  iron  girths, 
bound  round  it,  at  about  half  a  foot  diftance  from  each  other, 
and  fattened  at  the  bottom  to  the  grate  under  the  ftatue,  and 
at  top  to  a  circle  of  iron  where  they  all  terminate. 

If  the  ftatue  be  fo  big  that  it  would  not  be  eafy  to  move  the 
moulds  with  fafety,  they  mutt  be  wrought  on  the  lpot  where  it 
is  to  be  caft.  This  is  performed  two  ways  :  in  the  firft,  a 
fquare  hole  is  dug  under  ground,  much  bigger  than  the  mould 
to  be  made  therein,  and  its  infide  lined  with  walls  of  free-ftone 
or  brick.  At  the  bottom  is  made  a  hole  of  the  fame  materials, 
with  a  kind  of  furnace,  having  its  aperture  outwards  :  in  this  is 
a  fire  made  to  dry  the  mould,  and  afterwards  melt  the  wax. 
Over  this  furnace  is  placed  the  grate,  and  upon  this  the  mould, 
&c.  formed  as  above.  Laftly,  at  one  of  the  edges  of  the  fquare 
pit  is  made  another  large  furnace  to  melt  the  metal.  In  the 
other  way,  it  is  fufficient  to  work  the  mould  above  ground, 
but  with  the  like  precaution  of  a  furnace  and  grate  underneath. 
When  finiftied,  four  walls  are  to  be  run  round  it,  and  by  the 
fide  thereof  a  mat-five  made  for  a  melting-furnace.  For  the  reft 
the  method  is  the  fame  in  both.  The  mould  being  finifhed,  and 
inclofed  as  defcribed,  whether  under  ground  or  above  it,  a  mo¬ 
derate  fire  is  lighted  in  the  furnace  under  it,  and  the  whole  co¬ 
vered  with  planks,  that  the  wax  may  melt  gently  down,  and 
run  out  at  pipes  contrived  for  that  purpofe,  at  the  foot  of  the 
mould,  which  are  afterwards  exactly  clofed  with  earth,  fo  foon 
as  the  wax  is  carried  off.  This  done,  the  hole  is  filled  up  with 
bricks  thrown  in  at  random,  and  the  fire  in  the  furnace  aug¬ 
mented,- till  fuch  time  as  both  the  bricks  and  mould  become  red 
hot.  After  this,  the  fire  being  extinguiflied,  and  every  thing 
cold  again,  they  take  out  the  bricks,  and  fill  up  their  place  with 
earth  moiftened,  and  a  little  beaten  to  the  top  of  the  mould,  in 
order  to  make  it  the  more  firm  and  fteady.  Thefe  preparatory 
meafures  being  duly  taken,  there  remains,  nothing  but  to  melt 
the  metal,  and  run  it  into  the  mould.  This  is  the  office  of  the 
furnace  above  defcribed,  which  is  commonly  made  in  the  form 
of  an  oven  with  three  apertures,  one  to  put  in  the  wood,  ano¬ 
ther  for  a  vent,  and  a  third  to  run  the  metal  out  at.  From  this 
laft  aperture,  which  is  kept  very  clofe  while  the  metal  is  in  fu- 
fion,  a  fmall  tube  is  laid,  whereby  the  melted  metal  is  conveyed 
into  a  large  earthen  bafon,  over  the  mould,  into  the  bottom  of 
which  all  the  big  branches  of  the  jets  or  cafts,  which  are  to  con¬ 
vey  the  metal  into  all  the  parts  of  the  mould,  are  inferted. 

Thefe  cafts  or  jets  are  all  terminated  with  a  kind  of  plugs, 
which  are  kept  clofe,  that,  upon  opening  the  furnace,  the  brals, 
which  gufhes  out  with  violence,  may  not  enter  any  of  them,  till 
the  bafon  be  full  enough  of  matter  to  run  into  them  all  at  once. 
Upon  which  occafion  they  pull  out  the  plugs,  which  are  long 
iron  rods  with  a  head  at  one  end,  capable  of  filling  the  whole 
diameter  of  each  tube.  The  whole  of  the  furnace  is  opened 
with  a  long  piece  of  iron  fitted  at  the  end  of  each  pole,  and  the 
mould  filled  in  an  inftant.  This  completes  the  work  in  relation 
to  the  calling  part ;  the  reft  being  the  fculptor’s  or  carver’s  bu- 
finefs,  who,  taking  the  figure  out  of  the  mould  and  earth 
wherewith  it  is  encompaffed,  faws  off  the  jets  with  which  it  ap¬ 
pears  covered  over,  and  repairs  it  with  chill'els,  gravers,  pun¬ 
cheons,  &c. 

Founder’/  of  Bells.  The  metal,  it  is  to  be  obferved,  is  dif¬ 
ferent  for  bells  from  what  it  is  for  flatues,  there  being  no  tin  in 
the  ftatue-metal :  but  there  is  a  fifth,  and  fometimes  more,  in 
the  bell-metal. 

Tnedimenfions  of  the  core  and  the  wax  for  bells,  if  a  ring  cf 
bells  efpecialiy,  are  not  left  to  chance,  but  muft  be  meafured  on 
a  Icaleor  diapafon,  which  gives  the  height,  aperture,  and  thick - 
aefs>  neceffary  for  the  feveral  tones  required. 
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It  Is  on  the  wax  that  the  feveral  mouldings  and  other  orna¬ 
ments  and  inferiptions,  to  be  reprefented  in  relievo  on  the  out- 
fide  of  the  bell,  are  formed.  The  clapper  or  tongue  is  not  pro¬ 
perly  a  part  of  the  bell,  but  is  furnifhed  from  other  hands.  In 
Europe  it  isufually  of  iron,  with  a  large  knob  at  the  extremity  -T 
and  is  fufpended  iri  the  middle  of  the  bell.  In  China,  it  is  only 
a  huge  wooden  mallet,  ft  ruck  by  force  of  arm  agalnft  the  bell ; 
whence  they  can  have  but  little  of  that  confonancy  fo  much  ad¬ 
mired  in  fome  of  our  rings  of  bells.  The  Chinefe  have  an  ex¬ 
traordinary  way  of  increafing  the  found  of  their  bells  ;  viz.  by 
leaving  a  hole  under  the  cannon;  which  our  bell-founders  rather 
reckon  a  defedl. 

The  proportions  of  our  bells  differ  very  much  from  thofe  of 
the  Chinefe.  In  ours,  the  modern  proportions  are,  to  make  the- 
diameter  15  times  the  thicknefs  of  the  brim,  and  the  height 
12  times.  The  parts  of  a  bell  are,  1.  The  founding  bow,  ter¬ 
minated  by  an  inferior  circle,  which  grows  thinner  and  thinner. 
2.  The  brim  or  that  part  of  a  bell  whereon  the  clapper  (trikes, 
and  which  is  thicker  than  the  reft.  3.  The  outward  finking  of 
the  middle  of  the  bell,  or  the  point  under  which  it  grows  wider 
to  the  brim.  4.  The  waift  or  furniture,  and  the  part  that  grows 
wider  and  thicker  quite  to  the  brim.  5.  The  upper  vale,  or 
that  part  which  is  above  the  waift.  6.  The  pallet  which  fup- 
norts  the  ftaple  of  the  clapper  within.  7.  The  bent  and  hollowed 
branches  of  metal  uniting  with  the  cannons,  to  receive  the  iron 
keys,  whereby  the  bell  is  hung  up  to  the  beam,  which  is  its  fup- 
port  and  counterpoife,  when  rung  out. 

The  bufinefs  of  bell-foundery  is  reducible  to  three  particulars. 
T.  The  proportion  of  a  bell.  2.  The  forming  of  the  mould. 
And,  3.  The  melting  of  the  metal.  There  are  two  kinds  of 
proportions,  viz.  the  Ample  and  the  relative;  the  former  are 
thole  proportions  only  that  are  between  the  feveral  parts  of  a 
bell  to  render  it  fonorous  ;  the  relative  proportions  eltablifh  a 
requifite  harmony  between  feveral  bells. 

The  method  of  forming  the  profile  of  a  bell,  previous  to  its 
being  caft,  in  which  the  proportion  of  the  feveral  parts  may  be 
feen,  is  as  follows  •  The  thicknefs  of  the  brim,  Cx  in  Plate  27. 
is  the  foundation  of  every  other  meafure,  and  is  divided  into 
three  equal  parts.  Firft,  draw  the  line  HD,  which  reprefents 
the  diameter  of  the  bell  ;  bifedt  it  in  F,  and  eredt  the  perpendi¬ 
cular  F  f ;  let  D  F  and  H  F  be  alfo  bifedted  in  E  and  G,  and 
two  other  perpendiculars  E  e,  G  a,  be  eredfed  at  E  and  G:  GE 
will  be  the  diameter  of  the  top  or  upper  vafe,  i.  e.  the  diameter 
of  the  top  will  be  half  that  of  the  bell ;  and  it  will  therefore  be 
the  diameter  of  a  bell  which  will  found  an  odlave  to  the  other. 
Divide  the  diameter  of  the  bell,  or  the  line  HD,  into  13  equal 
parts,  and  one  of  thefe  will  give  Ci  the  thicknefs  of  the  brim  j 
divide  again  each  of  thefe  13  equal  parts  into  three  other  equal 
parts,  and  then  form  a  feale.  From  this  fcale  take  12  of  the 
larger  divifions  or  T\  of  the  whole  fcale  in  the  compafs,  and, 
fetting  one  leg  in  D,  deferibe  an  arc  to  cut  the  line  Ee  in  N  ; 
draw  N  D,  and  divide  this  line  into  12  equal  parts  ;  at  the  point 
1  eredt  the  perpendicular  iC  =:  to,  and  Cl  will  be  the  thick - 
nefs  of  the  brim  =  of  the  diameter  :  draw  the  line  CD: 
bifedt  D  N ;  and  at  the  point  of  bifedtion  6  eredt  the  perpendi¬ 
cular  6K  =  i-t  of  the  larger  divifions  on  the  fcale.  With  an 
opening  of  the  compafs  equal  to  twice  the  length  of  the  fcale  or 
30  brims,  letting  one  leg  in  N,  deferibe  an  arc  of  a  circle,  and 
with  the  fame  leg  in  K  and  the  fame  opening  deferibe  another 
arc  to  interfedt  the  former  :  on  this  point  of  interfedlion  as  a 
centre,  and  with  a  radius  equal  to  30  brims,  deferibe  the  arc 
N  K  ;  in  6K  produced  take  C  B  =  4-  of  the  larger  meafure  of 
the  fcale,  or  -j-  of  the  brim,  and  on  the  fame  centre  with  the  ra¬ 
dius  30^-  Drims  delcribe  an  arc  AB  parallel  to  N  K.  For  the 
arc  B  C,  take  12  divifions  of  the  fcale,  or  12  brims  in  the  com- 
pals ;  find  a  centre,  and  from  that  centre,  with  this  opening, 
deferibe  the  arc  B  C,  in  the  fame  manner  as  N  K  or  A  B  were 
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dcfcribed.  There  are  various  ways  of  defcrlblng  the  arc  K  p  ; 
fome  detcribe  it  on  a  centre  at  the  diftance  of  nine  brims  from 
the  points  p  and  K  ;  others,  as  it  is  done  in  the  figure,  on  a 
centre  at  the  diftance  only  of  feven  brims  from  thofe  points. 
But  it  is  necefiary  firft  to  find  the  point  p,  and  to  determine  the 
rounding  of  the  bell  p  1.  For  this  purpofe,  on  the  point  C  as 
a  centre,  and  with  the  radius  C  1,  defcribe  the  arc  1  p  n  ;  biledl 
the  part  1  2  of  the  line  D  n,  and,  ereiling  the  perpendicular 
p  m,  this  perpendicular  will  cut  the  arc  1  p  n  in  m,  which  ter¬ 
minates  the  rounding  1  p.  Some  founders  make  the  bendings 
K  a  third  of  a  brim  lower  than  the  middle  of  the  line  D  N  ; 
others  make  the  part  C  1  D  more  acute  ;  and,  inftead  of  making 
C  1  perpendicular  to  DN  at  1,  draw  it  ith  of  a  brim  higher, 
making  it  ftill  equal  to  one  brim  ;  fothat  the  line  1  D  is  longer 
than  the  brim  C  1.  In  order  to  trace  out  the  top-part  N  a, 
take  in  the  compafs  eight  divifions  of  the  fcale  or  eight  brims, 
and  on  the  points  N  and  D  as  centres,  defcribe  arcs  to  interfe’6t 
each  other  in  8  :  on  this  point  8,  with  a  radius  of  eight  brims, 
defcribe  the  arc  N  b  ;  this  arc  will  be  the  exterior  curve  of  the 
top  or  crown  :  on  the  lame  point  8  as  a  centre,  and  with  a  ra¬ 
dius  equal  to  7f  brims,  defcribe  the  arc  Ac,  and  this  will  be 
the  interior  curve  of  the  crown,  and  its  whole  thieknel's  will  be 
one-third  of  the  brim.  As  the  point  8  does  not  fall  in  the  axis 
of  the  bell,  a  centre  M  may  be  found  in  the  axis  by  deferibing, 
with  the  interval  of  eight  brims  on  the  centres  D  and  H,  arcs 
which  will  interfeil  in  M ;  and  this  point  may  be  made  the 
centre  of  the  inner  and  outer  curves  of  the  crown  as  before.  The 
thicknefs  of  the  cap  which  ftrengthens  the  crown  at  Q.  is  about 
one-third  of  the  thicknefs  of  the  brim  ;  and  the  hollow  branches 
or  ears  about  one-fixth  of  the  diameter  of  the  bell.  The  height 
of  the  bell  is  in  proportion  to  its  diameter  as  12  to  15,  or  in  the 
proportion  of  the  fundamental  found  to  its  third  major  :  whence 
it  follows,  that  the  found  of  a  bell  is  principally  compofed  of 
the  found  of  its  extremity  or  brim,  as  a  fundamental  of  the  found 
of  the  crown  which  is  an  o£lave  to  it,  and  of  that  of  the  height 
which  is  a  third. 

The  particulars  necefiary  for  making  the  mould  of  a  bell  are, 
I.  The  earth  :  the  moft  cohefive  is  the  belt ;  it  mull  be  well 
ground  and  lifted,  to  prevent  any  chinks.  2.  Brick-Hone, 
which  mull  be  ufed  for  the  mine,  mould,  or  core,  and  for  the 
furnace.  3.  Horfe-dung,  hair,  and  hemp,  mixed  with  the 
earth,  to  render  the  cement  more  binding.  4.  The  wax  for  in- 
feriptions,  coats  of  arms,  kc.  <5.  The  tallow  equally  mixed 
with  the  wax,  in  order  to  put  a  llight  lay  of  it  upon  the  outer 
mould,  before  any  letters  are  applied  to  it.  6.  The  coals  to 
dry  the  mould. 

For  making  the  mould,  they  have  a  fcaffold  contilling  of  four 
boards,  ranged  upon  treflels.  Upon  this  they  carry  the  earth, 
grofsly  diluted,  to  mix  it  with  horfe-dung,  beating  the  whole 
with  a  large  fpatula. 

The  compaftes  of  conftruiftion  is  the  chief  inftrument  for 
making  the  mould,  which  confillof  two  different  legs  joined  by 
a  third  piece.  And,  lall  of  all,  the  founders’  Ihelves,  on  which 
are  the  engravings  of  the  letters,  cartridges,  coats  of  arms, 

Ac. 

They  firft  dig  a  hole  of  a  fufficient  depth  to  contain  the 
mould  of  the  bell,  together  with  the  cafe  or  cannon,  under 
ground;  and  about  fix  inches  lower  than  the  terreplain,  where 
the  work  is  performed.  The  hole  mull  be  wide  enough  for  a 
free  palfage  between  the  mould  and  walls  of  the  hole,  or  between 
one  mould  and  another,  when  feveral  bells  are  to  be  call.  At 
the  centre  of  the  hole  is  a  tlake  erected,  that  is  ftrongly  fattened 
in  the  ground.  This  fupports  an  iron  peg,  on  which  the  pivot 
of  the  fecond  branch  of  the  compatfes  turns.  The  tlake  is  en- 
compafled  with  a  folid  brick-work,  perfectly  round,  about  half 
a  foot  high,  and  of  the  propofed  bell’s  diameter.  This  they 
call  a  mili-Jitne.  The  parts  of  the  mould  are,  the  core,  the  mo- 
4 


del  of  the  bell,  am!  the  fhell.  When  the  outer  furface  of  the 
core  is  formed,  they  begin  to  raife  the  core,  which  is  made  of 
bricks  that  are  laid  in  courl'es  of  equal  height  upon  a  lay  of 
plain  earth.  At  the  laying  of  each  brick,  they  bring  near  it  the 
branch  of  the  compafies,  on  which  the  curve  of  the  core  is 
thaped,  fo  as  that  there  may  remain  between  it  and  the  curve 
the  diftance  of  a  line,  to  be  afterwards  filled  up  with  layers  of 
cement.  The  work  is  continued  to  the  top,  only  leaving  an 
opening  for  the  coals  to  bake  the  core.  This  work  is  covered 
with  a  layer  of  cement,  made  of  earth  and  horfe-dung  ;  on  which 
they  move  the  compafies  of  conftru6tion,  to  make  it  of  an  even 
fmoothnefs  every  where. 

The  firft  layer  being  finitlied,  they  put  the  fire  to  the  core,  by 
filling  it  half  with  coals,  through  an  opening  that  is  kept  fhut 
during  the  baking,  with  a  cake  of  earth  that  has  been  feparately 
baked.  The  firft  fire  continues  the  Hake,  and  the  fire  is  left  in 
the  core  half  or  fometimes  a  whole  day  :  the  firft  layer  being 
thoroughly  dry,  they  cover  it  with  a  fecond,  third,  and  fourth  ; 
each  being  fmoothed  by  the  board  of  the  compatfes,  and  tho¬ 
roughly  dried  before  they  proceed  to  another. 

The  core  being  completed,  they  take  the  compafies  to  pieces, 
with  intent  to  cut  off  the  thicknefs  of  the  model;  and  the  com- 
paftes  are  immediately  put  in  their  place  to  begin  a  fecond  piece 
of  the  mould.  It  confifts  of  a  mixture  of  earth  and  hair,  ap¬ 
plied  with  the  hand  on  the  core,  in  feveral  cakes  that  clofe  toge¬ 
ther.  This  work  is  finithed  by  feveral  layers  of  a  thinner  ce¬ 
ment  of  the  fame  matter,  fmoothed  by  the  compafies,  and 
thoroughly  dried  before  another  is  laid  on.  The  firft  layer  of 
the  model  is  a  mixture  of  wax  and  greafe  fpread  over  the  whole. 
After  which  are  applied  the  inferiptions,  coats  of  arms,  &c. 
befmeared  with  a  pencil  dipped  in  a  vetfel  of  wax  in  a  chafing- 
difh  :  this  is  done  for  every  letter.  Before  the  fhell  is  begun, 
the  compaftes  are  taken  to  pieces,  to  cut  off  all  the  wood  that 
fills  the  place  of  the  thicknefs  to  be  given  to  the  fhell. 

The  firft  layer  is  the  fame  earth  with  the  reft,  fifted  very  fine; 
whilft  it  is  tempering  in  water,  it  is  mixed  with  cow’s  hair  to 
make  it  cohere.  The  whole  being  a  thin  matter  is  gently 
poured  on  the  model,  that  fills  exaftly  all  the  finuofities  of  the 
figures,  &c.;  and  this  is  repeated  till  the  whole  is  two  lines  thick 
over  the  model.  When  this  layer  is  thoroughly  dried,  they 
cover  it  with  a  fecond  of  the  fame  matter,  but  fomewhat 
thicker;  when  this  fecond  layer  becomes  of  fome  confidence, 
they  apply  the  compaiTes  again,  and  light  a  fire  in  the  core,  fo 
as  to  melt  off  the  wax  of  the  inferiptions,  &c. 

After  this,  they  go  on  with  other  layers  of  the  (hell,  by  means 
of  the  compaftes.  Here  they  add  to  the  cow’s  hair  a  quantity  of 
hemp,  fpread  upon  the  layers,  and  afterwards  fmoothed  by  the 
board  of  the  compaftes.  The  thicknefs  of  the  (hell  comes  to  four 
or  five  inches  lower  than  the  mill-llone  before  obferved,  and 
furrounds  it  quite  clofe,  which  prevents  the  extravafation  of  the 
metal.  The  wax  ftiould  be  taken  out  before  the  melting  of 
the  metal. 

The  ear  of  the  bell  requires  a  feparate  work,  which  is  done 
during  the  drying  of  the  feveral  incruftations  of  the  cement.  It 
has  feven  rings  :  the  feventh  is  called  the  bridge,  and  unites  the 
others,  being  a  perpendicular  fupportto  llrengthen  the  curves.  It 
has  an  aperture  at  the  top,  to  admit  a  large  iron  peg  bent  at  the 
bottom  ;  and  this  is  introduced  into  two  holes  in  the  beam,  (ali¬ 
ened  with  two  (Irong  iron  keys.  There  are  models  made  of 
the  rings,  with  malfes  of  beaten  earth,  that  are  dried  in  the  fire, 
in  order  to  have  the  hollow  of  them.  Thel'e  rings  are  gently 
pretled  upon  a  layer  of  earth  and  cow’s  hair,  one  half  of  Its 
depth,  and  then  taken  out  without  breaking  the  mould.  This 
operation  is  repeated  12  times  for  12  half-moulds,  that  two  and 
two  united  may  make  the  hollows  of  the  fix  rings  :  the  fame 
they  do  for  the  hollow  of  the  bridge,  and  bake  them  all,  to 
unite  them  together. 
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Upon  the  open  place  left  for  the  coals  to  be  put  in,  are 
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placed  the  ring'  that  conflitute  the  ear.  They  fir  ft  put  into  this 
open  place  the  iron  ring  to  fupport  the  clapper  of  the  bell ; 
then  they  make  a  round  cake  of  day,  to  £11  up  the  diameter  of 
the  thieknefs  of  the  core.  This  cake,  after  baking,'  is  clapped 
upon  the  opening,  and  foldered  with  a  thin  mortar  fpread  over 
it,  which  binds  the  cover  clofe  to  the  core. 

The  hollow  of  the  model  is  filled  with  an  earth,  fufticiently 
moift  to  fix  on  the  place,  which  is  ftrewecl  at  feveral  times  upon 
the  cover  of  the  core  ;  and  they  beat  it  gently  with  a  pellle,  to  a 
proper  height ;  and  a  workman  fmooths  the  earth  at  top  with  a 
wooden  trowel  dipped  in  water. 

Upon  this  cover,  to  be  taken  off  afterwards,  they  affemble 
the  hollows  of  the  rings.  When  every  thing  is  in  its  proper 
place,  they  ftrengthen  the  outfide  of  the  hollows  with  mortar, 
in  order  to  bind  them  with  the  bridge,  and  keep  them  fteady 
at  the  bottom,  by  means  of  a  cake  of  the  lame  mortar,  which 
tills  up  the  whole  aperture  of  the  fliell.  This  they  let  dry,  that 
it  may  be  removed  without  breaking.  To  make  room  for  the 
metal,  they  pull  gfF  the  hollows  of  the  rings,  through  which 
the  metal  is  to  pals  before  it  enters  into  the  vacuity  of  the 
mould.  The  fliell  being  unloaded  of  its  ear,  they  range  under 
the  mill-ftone  five  or  fix  pieces  of  wood,  about  two  feet  long, 
and  thick  enough  to  reach  almott  the  lower  part  of  the  fliell  : 
between  Ihefe  and  the  mould  they  drive  in  wooden  wedges  with 
a  mallet,  to  (liakc  Ihefhell  ot  the  model  whereon  it  relts,  fo  as 
to  be  pulled  up  and  got  out  of  the  pit. 

When  this  and  the  wax  are  removed,  they  break  the  model 
and  the  layer  of  earth,  through  which  the  metal  mutt  run,  from 
the  hollow  of  the  rings,  between  the  fhell  and  the  core.  They 
fmoke  the  in  fide  of  the  fhell,  by  burning  draw  under  it,  that 
helps  to  fmooth  thefurface  of  the  bell.  Then  they  put  the  fliell 
in  the  place,  fo  as  to  leave  the  fame  interval  between  that  and 
the  core  ;  and  before  the  hollow's  of  the  rings  or  the  cap  are 
put  on  again,  they  add  two  vents,  that  are  united  to  the  rings, 
and  to  each  other,  by  a  mafs  of  baked  cement.  After  which 
they  put  on  this  mafs  of  the  cap,  the  rings,  and  the  vent,  over 
the  fhell,  and  folder  it  wdlh  thin  cement,  which  is  dried  gra¬ 
dually  by  covering  it  with  burning  coals.  Then  they  fill  up 
the  pit  with  earth,  beating  it  ftrongly  all  the  time  round  the 
mould. 

The  furnace  has  a  place  for  the  fire,  and  another  for  the  me¬ 
tal.  The  fire-place  has  a  large  chimney  with  a  fpacious  afh- 
hole.  The  furnace  which  contains  the  metal  is  vaulted,  and  its 
bottom  is  made  of  earth,  rammed  down  ;  the  reft  is  built  with 
brick.  It  has  four  apertures;  the  firft,  through  which  the 
flame  revibrates  ;  the  fecond  is  clofed  with  a  ftopple  that  is 
opened  for  the  metal  to  run.;  the  others  are  to  feparate  the  drofs 
or  fcoriae  of  the  metal  by  wooden  rakes  :  through  thefe  laft 
apertures  paffes  the  thick  lmoke.  The  ground  of  the  furnace  is 
built  (loping,  for  the  metal  to  run  down. 

Foundery  of  Great  Guns  and  Mortar-Pieces.  The  method 
of  catting  thefe  pieces  is  little  different  from  that  of  bells  :  they 
are  run  matly,  without  any  core,  being  determined  by  the  hol¬ 
low  of  the  fhell  ;  and  ihey  are  afterwards  bored  with  a  Heel  tre¬ 
pan,  that  is  worked  either  by  horfes  or  a  water-mill.  See  far¬ 
ther  the  article  Gunnery. 

ZWz'rr-FouNDERY,  or  Cafing  of  Types  for  Printing.  In  the 
bufinefs  of  cutting,  catling,  &c.  letters  for  printing,  the  letter- 
cutter  mutt  be  provided  with  a  vice,  hand-vice,  hammers,  and 
files  of  all  forts  for  watch-makers’ ufe ;  as  alio  gravers  and  lculp- 
ters  of  all  torts,  and  an  oil-ttone,  &c.  luitable  and  fizeable  to 
the  feveral  letters  to  be  cut  :  a  flat  gage  made  of  box  to  hold  a 
rod  of  fteel,  or  the  body  of  a  mould,  &c.  exaftly  perpendicular 
to  the  flat  ot  the  ufing  file:  a  fliding-gage,  whole  ufe  is  to  mea- 
jfure  and  let  off  diftances  between  the  fhoulder  and  the  tooth, 
ZSiA  to  mark  it  oil  train  the  end,  or  from  the  edge  of  the  work  : 


a  face-gage,  which  is  a  fquare  notch  cut  with  a  file  into  the 
edge  of  a  thin  plate  of  fteel,  iron,  or  brats,  of  the  thieknefs  of  a 
piece  of  common  tin,  whofe  ufe  is  to  proportion  the  face  of 
each  fort  of  letter,  viz.  long  letters,  afeending  letters,  and 
ftiort  letters.  So  there  muft  be  three  gages,  and  the  gage  for 
the  long  letters  is  the  length  of  the  whole  body  fuppofed  to  be 
divided  into  42  equal  parts.  The  gage  for  the  afeending  letters 
Roman  and  Italic  are  or  30  parts  of  42,  and  33  parts  for  the 
linglifh  face.  The  gage  for  the  fhort  letters  is  f,  or  18  parts  of 
43  of  the  whole  body  for  the  Roman  and  Italic,  and  22  parts 
for  the  Englifh  face. 

The  Italic  and  other  ftanding  gages  are  to  meafure  the  fcope 
of  the  Italic  ferns,  by  applying  the  top  and  bottom  of  the  gage 
to  the  top  and  bottom  lines  oi  the  letters,  and  the  other  fide  of 
the  gage  to  the  ftem  ;  for  when  the  letter  complies  with  thefe 
three  tides  of  that  gage,  it  has  its  true  thape. 

The  next  care  of  the  letter  cutter  is  to  prepare  good  fteel 
punches,  well  tempered,  and  quite  free  from  all  veins  of  iron ; 
on  the  face  of  which  he  draws  or  marks  the  exa£t  lhape  of  the 
letter  with  pen  and  ink,  if  the  letter  be  large,  or  with  a  fmooth 
blunted  point  of  a  needle  if  it  be  fmall  ;  and  then  with  fizeable, 
and  proper  ftiaped  and  pointed  gravers  and  fculptcrs,  digs  or 
fculps  out  the  fteel  between  the  ftrokes  or  marks  fo  made  on 
the  face  of  the  punch,  and  leaves  the  marks  ftanding  on  the 
face.  Having  well  ftiaped  the  infide  ftrokes  of  his  letter,  he 
deepens  the  hollows  with  the  fame  tools  ;  for,  if  a  letter  be  not 
deep  in  proportion  to  its  width,  it  will,  when  ufed  at  prels, 
print  black,  and  be  good  for  nothing.  This  work  is  generally 
regulated  by  the  depth  of  the  counter-punch.  Then  he  works 
the  outfide  with  proper  files  till  it  be  fit  for  the  matrice. 

But  before  we  proceed  to  the  finking  and  juttifying  of  the 
matrices,  we  muft  provide  a  mould  to  juftify  them  by,  of  which 
you  have  draughts  in  plate  27.  fig.  i.and  2.  Every  mould  is  com- 
pofed  of  an  upper  and  an  under  part.  The  under  part  is  deli¬ 
neated  in  fig.  1.  1’he  upper  part  is  marked  fig.  2.  and  is  in  all 
refpeffs  made  like  the  under  part,  excepting  the  ftool  behind, 
and  trie  bow  or  ipring  alfo  behind  ;  and  excepting  a  fmall 
roundifh  wire  between  the  body  and  carriage,  near  the  break, 
where,  the  under  part  hath  a  fmall  rounding  groove  made  in  the 
body.  This  wire,  or  rather  half-wire,  in  the  upper  part  makes 
the  nick  in  the  thank  of  the  letter,  when  part  of  it  is  received 
into  the  groove  in  the  under  part.  Thefe  two  parts  are  fo  ex¬ 
actly  fitted  and  gaged  into  one  another  (viz.  the  male-gage 
marked  cin  fig.  2.  into  the  female  marked  g  in  fig.  1.)  that  when 
the  upper  part  of  the  mould  is  properly  placed  on,  and  in  the 
under  part  of  the  mould,  both  together  make  the  entire  mould, 
and  may  be  Hid  backwards  for  ule  fo  far,  till  the  edge  of  either 
of  the  bodies  on  the  middle  of  either  carriage  comes  juft  to  the 
edge  of  the  female  gages  cut  in  each  carriage:  and 'they  may 
be  Hid  forward  fo  far,  till  the  bodies  on  either  carriage  touch 
each  other  :  and  the  Aiding  of  thefe  two  parts  of  the  mould 
backwards  makes  the  thank  of  the  letter  thicker.,  becaufe  the 
bodies  on  each  part  ftand  wider  afunder  ;  and  the  ft.  ling  them 
forwards  makes  the  thank  of  the  letter  thinner,  becan  the  bo¬ 
dies  on  each  part  of  the  mould  ftand  clofer  together.  The  parts 
of  the  mould  are  as  follow  :  viz.  a,  The  carriage,  b,  The 
body,  c,  The  male  gage.  d  e,  The  mouth-piece,  f,  The 
regifter.  g,  The  female  gage,  h  h,  The  hag.  a  a  a  a.  The  bot¬ 
tom  plate,  bbb,  The  wood  on  which  the  bottom-plate  lies. 
c  c  c.  The  mouth,  dd,  The  throat,  e  d  d,  The  pallat.  f  The 
nick,  g  g,  The  ftool.  b  b,  The  fpring  or  bow. 

Then  the  mould  muft  be  juftified:  and  firft  the  founder  juf- 
tifies  the  body,  by  catting  about  20  proofs  or  Camples  of  letters  ; 
which  are  fet  up  in  a  compofing  (tick,  with  all  their  nicks  to¬ 
wards  the  right  hand;  and  then,  by  comparing  thefe  with  the 
pattern  letters,  fet  up  in  the  lame  manner,  he.  finds  the  exa£t 
meafure  of  the  body  to  be  call.  He  alfo  tries  ft  the  two  Ikies  of 
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the  body  are  parallel,  or  that  the  body  be  no  bigger  at  the  head 
than  at  the  foot,  by  taking  half  the  number  of  his  proofs  and 
turning  them  with  their  heads  to  the  feet  of  the  other  half ; 
and  if  then  the  heads  and  the  feet  be  found  exa£tly  even  upon 
each  other,  and  neither  to  drive  out  nor  get  in,  the  two  fides 
may  be  pronounced  parallel.  He  farther  tries  whether  the  two 
fides  of  the  thicknefs  of  the  letter  be  parallel,  by  firft  letting 
his  proofs  in  the  compofing  flick  with  their  nicks  upwards, 
and  then  turning  one  half  with  their  heads  to  the  feet  of  the 
other  half ;  and  if  the  heads  and  feet  lie  exactly  upon  each  other, 
and  neither  drive  out  nor  get  in,  the  two  fides  of  the  thicknefs 
are  parallel. 

The  mould  thus  juftificd,  the  next  bufinefs  is  to  prepare  the 
matrices.  A  matrice  is  a  piece  of  brafs  or  copper,  of  about  an 
inch  and  a  half  long,  and  of  a  thicknefs  in  proportion  to  the  fize 
of  the  letter  it  is  to  contain.  In  this  metal  is  funk  the  face  of 
the  letter  intended  to  be  caft,  by  linking  the  letter-punch  about 
the  depth  of  an  n.  After  this,  the  fides  and  face  of  the  matrice 
mud  be  juflified  and  cleared  with  files  of  all  bunchings  made  by 
linking  the  punch. 

Every  thing  thus  prepared,  it  is  brought  to  the  furnace  ; 
which  is  built  of  brick  upright,  with  four  fquare  fides,  and  a 
Hone  on  the  top,  in  which  done  is  a  wide  round  hole  for  the 
pan  to  fland  in.  A  foundery  of  any  confequence  has  feveral  of 
thefe  furnaces  in  it. 

As  to  the  metal  of  which  the  types  are  to  be  caft,  this,  in  ex- 
tenfive  founderies,  is  always  prepared  in  large  quantities  ;  but 
caft  into  fmall  bar's  of  about  20  pounds  weight,  to  be  delivered 
out  to  the  workmen  as  occafion  requires.  In  the  letter-fonndery 
which  has  been  long  carried  on  with  reputation  under  the  di¬ 
rection  of  Dr.  Alex.  Wilfon  and  Sons  at  Glafgow,  we  are  in¬ 
formed,  that  a  flock  of  metal  is  made  up  at  two  different  times 
of  the  year,  fufficient  to  ferve  the  callers  at  the  furnace  for  fix 
months  each  time.  For  this  purpofe,  a  large  furnace  is  built 
under  a  fliade,  furnifhed  with  a  wheel  vent,  in  order  the  more 
equally  to  heat  the  tides  of  a  ftrohg  pot  of  call-iron,  which  holds 
when  full  15  hundred  weight  of  the  metal.  The  fire  being  kin¬ 
dled  below,  the  bars  of  lead  are  let  foftly  down  into  the  pot,  and 
their  fufion  promoted  by  throwing  in  fome  pitch  and  tallow, 
which  foon  inflame.  An  outer  chimney,  which  is  built  fo  as  to 
projeft  about  a  foot  over  the  farthefl  lip  of  the  pot,  catches 
hold  of  the  flame  by  a  fining  draught,  and  makes  it  aft  very 
powerfully  in  melting  lead ;  whilft  itferves  at  the  fame  time  to 
convey  away  all  the  fumes,  &c.  from  the  workmen  to  whom 
this  laborious  part  of  the  bufinefs  is  committed.  When  the  lead 
is  thoroughly  melted,  a  due  proportion  of  the  regulus  of  anti¬ 
mony  and  other  ingredients  is  put  in,  and  fome  more  tallow  is 
inflamed  to  make  the  whole  incorporate  fooner.  The  workmen 
now  having  mixed  the  contents  of  the  pot  very  thoroughly  by 
furring  long  with  a  large  iron  ladle,  next  proceed  to  draw  the 
metal  off  into  the  fmall  troughs  of  call-iron,  which. are  ranged 
to  the  number  of  four-fcore  upon  a  level  platform  faced  with 
fxone,  built  towardsthe  right  hand.  In  the  courfe  of  a  day,  iq 
hundred  weight  of  metal  can  be  eafily  prepared  in  this  man¬ 
ner  ;  and  the  operation  is  continued  for  as  many  days  as  are 
neceffary  to  prepare  a  ftcck  of  metal  of  all  the  various  degrees 
■of  hardntls.  After  this,  the  whole  is  difpofed  into  prelies  ac¬ 
cording  to  its  quality,  to  be  delivered  out  occaflonally  to  the 
workmen. 

The  founder  inufl  now  be  provided  with  a  ladle,  which  dif¬ 
fers  nothing  from  other  iron  ladles  but  in  its  lize  ;  and  he  is  pro¬ 
vided  always  wit  h  ladles  of  feveral  tizes,  which  he  ufes  according 
to  the  fize  of  the  letters  he  is  to  caft.  Before  the  caller  begins 
to  calt,  he  mull  kindle  his  fire  in  the  furnace  to  melt  the  rectal 
in  the  pan.  Therefore  he  takes  the  pan  out  of  the  hole  in  the 
ftonc,  and  there  lays  in  coals  and  kindles  them  ;  and,  when 
they  are  well  kindled,  he  lets  the  pan  in  again,  and  puts  in  metal 
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into  it  to  melt :  if  it  be  a  fmall-bodied  letter  he  calls,  or  a  thin 
letter  of  great  bodies,  his  metal  muft  be  very  hot ;  nay  fometimes 
red-hot,  to  make  the  letter  come.  Then  having  chofen  a  ladle- 
that  will  hold  about  fo  much  as  the  letter  and  break  is,  he 
lays  it  at  the  ftoking-hole,  where  the  flame  burfls  out,  to  heat. 
Then  he  ties  a  thin  leather,  cut  with  its  narrow  end  againtt  the 
face  to  the  leather  groove  of  the  matrice,  by  whipping  a  brown 
thread  twice  about  the  leather-groove,  and  fattening  the  thread 
with  a  knot.  Then  he  puts  both  halves  of  the  mould  together, 
and  puts  the  matrice  into  the  matrice-cheek,  and  places  the 
foot  of  the  matrice  on  the  (tool  of  the  mould,  and  the  broad  end 
of  the  leather  upon  the  wood  of  the  upper  half  of  the  mould, 
but  not  tight  up,  left  it  might  hinder  the  foot  of  the  matrice 
from  finking  clofe  down  upon  the  flool  in  a  train  of  work. 
Then  laying  a  little  rolin  on  the  upper  wood  of  the  mould,  and 
having  his  cafting-ladle  hot,  he  with  the  boiling  fide  of  it  melts 
the  rofin  :  and,  while  it  is  vet  melted,  preffes  the  broad  end  of 
the  leather  hard  down  on  the  wood,  and  to  fattens  it  to  the  wood  : 
all  this  is  the  preparation. 

Now  he  comes  to  calling;  in  the  performance  of  which,  placing 
the  under  half  of  the  mould  in  his  left  hand,  with  the  hook  or 
hag  forward,  he  clutches  the  ends  of  its  wood  between  the  iower 
part  of  the  ball  of  his  thumb  and  his  three  hind  fingers  ;  then 
he  lays  the  upper  half  of  the  mould  upon  the  under  half,  fo 
that  the  male  gages  may  fall  into  the  female  gages,  and  at  the 
fame  time  the  foot  of  the  matrice  places  itfelf  upon  the  flool  ; 
and,  clafping  his  left-hand  thumb  ftrong  over  the  upper  half  of 
the  mould,  he  nimbly  catches  hold  of  the  bow  or  fpring  with  his 
right-hand  fingers  at  the  top  of  it,  and  his  thumb  under  it,  and 
places  the  point  of  it  againll  the  middle  of  the  notch  in  the. 
backfide  of  the  matrice,  prefling  it  as  well  forwards  towards 
the  mould,  as  downwards  by  the  flioulder  of  the  notch  clofe 
upon  the  ltool,  while  at  the  fame  time  with  his  hinder  fingers, 
as  aforefaid,  he  draws  the  under  half  of  the  mould  towards 
the  ball  of  his  thumb,  and  thrufls  by  the  ball  of  his  thumb 
the  upper  part  towards  his  fingers,  that  both  the  regifters  of 
the  mould  may  prefs  againft  both  fides  of  the  matrice,  and 
his  thumb  and  fingers  prefs  both  halves  of  the  mould  clofe  to¬ 
gether. 

Then  he  takes  the  handle  of  his  ladle  in  his  right  hand,  and 
with  the  ball  of  it  gives  a  flroke,  two  or  three,  outwards  upon 
the  furface  of  the  melted  metal,  to  feum  or  clear  it  from  the 
film  or  dull  that  may  fwim  upon  it  ;  then  takes  up  the  ladle 
full  of  metal,  and  having  his  mould,  as  aforefaid,  in  his  left 
hand,  he  a  little  twills  the  left  tide  of  his  body  from  the  fur¬ 
nace,  and  brings  the  geat  of  his  ladle  (full  of  metal)  to  the 
mouth  of  the  mould,  and  twills  the  upper  part  of  his  right 
hand  towards  him  to  turn  the  metal  into  it,  while  at  the  fame 
moment  of  time  he  j ills  the  mould  in  his  left  hand  forwards, 
to  receive  the  metal  with  a  llrong  thake  (as  it  is  called),  not 
only  into  the  body  of  the  mould,  but  while  the  metal  is  yet 
hot  running,  fwift  and  ftrongly,  into  the  very'  face  of  the 
matrice,  to  receive  its  perfect  form  there,  as  well  as  in  the 
fliank. 

Then  he  takes  the  upper  half  of  the  mould  off  the  under 
half,  by  placing  his  right-hand  thumb  on  the  end  of  the  wood 
next  his  left  hand  thumb,  and  his  two  middle-fingers  at  the 
other  end  of  the  wood  ;  and  finding  the  letter  and  break  lie  in 
the  under  bait  ot  the  mould  (as  molt  commonly  by  reafon  of 
its  weight  it  does),  lie  throws  or  trifles  the  letter,  break  and 
all,  upon  a  flieet  of  watte  paper  laid  for  that  puntqfe  on  the 
bench,  juft  a  little  beyond  his  left  hand,  and  is  then  ready  tij 
call  another  letter  as  before  ;  and  alio,  the  whole  number  that 
is  to  be  caft  with  that  matrice.  A  workman  will  ordinarily  call 
about  three  thouland  of  thefe  letters  in  a  day. 

When  the  callers  at  the  furnace  have  got  a  fulKcient  number 
of  types  upon  the  tab!cs,  a  let  ol  boys  come  and  nimbly  break 
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away  the  jets  from  them  :  the  jets  are  thrown  Into  the  pots, 
and  the  types  are  carried  away  in  parcels  to  other  boys,  who 
pafs  them  fwiftly  under  their  fingers,  defended  by  leather,  upon 
iinooth  fiat  (tones,  in  order  to  polifh  their  broad-fides.  'i  his  is 
a  very  dexterous  operation,  and  is  a  remarkable  infiance  of 
what  may  be  effefted  by  the  power  of  habit  and  long  pradtice; 
forth efe  boys,  in  turning  up  the  other  fide  of  the  type,  do  it  fo 
quickly  by  a  mere  touch  of  the  fingers  of  the  left  hand,  as  not 
to  require  the  leali  perceptible  intermiffion  in  the  motion  of  the 
right  hand  upon  the  done.  The  types,  thus  finely  fmoothed 
and  flattened  on  the  broad-fides,  are  next  carried  to  another  fet 
of  boys,  who  fit  at  a  fjuare  table,  two  on  each  fide,  and  there 
are  ranged  up  on  long  rulers  or  flicks,  fitted  with  a  fmall  pro¬ 
jection,  to  hinder  them  from  Aiding  off  backwards.  When 
the  liicks  are  fo  filled,  they  are  placed,  two  and  two,  upon  a 
fet  of  wooden  pins  fixed  into  the  wall,  near -the  drelfer,  lome- 
times  to  the  amount  of  an  hundred,  in  order  to  undergo  the 
finifhing  operations.  This  workman,  who  is  always  the  molt 
expert  and  fkilful  in  all  the  different  branches  carried  on  at  the 
foundery,  begins  by  taking  one  of  thefe  fticks,  and,  with  a  pe¬ 
culiar  addrefs,  Aides  the  whole  cplumn  of  types  off  upon  the 
dreffing-l'tick  :  this  is  made  of  well-feafoned  mahogany,  and 
furnifbed  with  two  end-pieces  of  ffeel,  a  little  lower  than  the 
body  of  the  types,  one  of  which  is  moveable,  fo  as  to  approach 
the  other  by  means  of  a  long  lcrew-pin,  inferted  in  the  end  of 
the  (tick.  The  types  are  put  into  this  fuck  with  their  faces 
next  to  the  back  or  projection  ;  and  after  they  are  adjufted  to 
one  another  fo  as  to  ftand  even,  they  are  then  bound  up,  by 
forewing  home  the  moveable  end-piece.  It  is  here  where  the 
great  and  requifite  accuracy  of  the  moulds  comes  to  be  perceived; 
for  in  this  cafe  the  whole  column,  fo  bound  up,  lies  Aat  and 
true  upon  the  flick,  the  two  extreme  types  being  quite  parallel, 
-and  the  whole  has  the  appearance  of  one  folid  continuous  plate 
of  metal.  The  leaft  inaccuracy  in  the  exa6t  parallelifm  of  the 
individual  type,  when  multiplied  fo  many  times,  would  render 
it  impoffible  to  bind  them  up  in  this  manner,  by  dilpofing  them 
to  rife  or  fpring  from  the  flick  by  the  fmalleft  preflure  from  the 
ferew.  Now,  when  lying  fo  conveniently  with  the  narrow 
edges  uppernroft,  which  cannot  poffibly  be  fmoothed  in  the 
manner  before  mentioned  by  the  ftones,  the  workman  does  this 
more  effectually  by  feraping  the  furface  of  the  column  with  a 
thick-edged  but  (harp  razor,  which  at  every  flroke  brings  on  a 
very  fine  fmooth  thin,  like  to  polifhed  filver ;  and  thus  be  pro¬ 
ceeds  till  in  about  half  a  minute  he  comes  to  the  farther  erfd  of 
the  ftick.  The  other  edges  of  the  types  are  next  turned  up¬ 
wards,  and  polifhed  in  the  fame  manner.  It  is  whilft  the  types 
thus  lie  in  the  dreifing-ftick,  that  the  operation  of  bearding  or 
barbing  is  performed,  which  is  effected  by  running  a  plane, 
faced  with  lied,  along  the  lhoulder  of  the  body  next  to  the  face, 
which  takes  more  or  lefs  oft  the  corner,  as  occafion  may  require. 
"Whilft  in  the  drefiing-ftick  they  are  alfo  grooved,  which  is  a 
very  material  operation.  In  order  to  underftand  this,  it  muft 
be  remembered,  that  when  the  types  are  firft  broken  off  from 
the  jets,  fume  fuperfluous  metal  always  remains,  which  would 
make  them  bear  very  unequally  againft  the  paper  whillt  under 
the  printing-prefs,  and  effe&ually  mar  the  impreffion.  That 
all  thefe  inequalities  may,  therefore,  be  taken  away,  and  that 
the  bearings  of  every  type  may  be  regulated  by  the  fhoulders 
imparted  to  them  all  alike  from  the  mould,  the  workman  or 
drefler  proceeds  in  the  following  manner  :  The  types  being 
fcrewed  up  in  the  flick,  as  before  mentioned,  with  the  jet-end 
©ntermoii,  and  projecting  beyond  the  wood  about  one-eighth 
of  an  inch,  the  flick  is  put  into  an  open  prefs,  fo  as  to  prefent 
the  jet-end  uppermoft,  and  then  every  thing  is  made  fail  by 
driving  a  long  wedge,  which  bears  upon  a  flip  of  wood,  which 
lies  clote  to  the  types  the  whole  length  :  then  a  plough  or  plane 
is  applied,  which  is  fo  conftruCted  as  to  embrace  the  projecting 


part  of  the  types  betwixt  its  long  tides,  which  are  made  of  p»- 
liflied  iron.  When  the  plane  is  thus  applied,  the  fleet  cutter 
bearing  upon  that  part  between  the  fhoulders  of  the  types, 
where  the  inequalities  lie,  the  drelfer  dexteroufly  glides  it  along, 
and  by  this  means  ftrips  off  every  irregular  part  that  comes  in 
the  way,  and  fo  makes  an  uniform  groove  the  whole  length, 
and  leaves  the  two  fhoulders  (landing  ;  by  which  means  every 
type  becomes  precifely  like  to  another,  as  to  the  height  againft 
paper.  The  types  being  now  finifhed,  the  ftick  is  taken  out  of 
the  prefs,  and  the  whole  column  replaced  upon  the  other  ftick  ; 
and  after  the  whole  are  fo  dreffed,  he  proceeds  to  pick  out  the 
bad  letters,  previous  to  putting  them  up  into  pages  and  papers. 
In  doing  this  he  takes  the  ftick  into  his  left  hand,  and  turning 
the  faces  near  to  the  light,  he  examines  them  carefully ;  and 
whenever  an  imperfeCt  or  damaged  letter  occurs,  he  nimbly 
plucks  it  out  with  a  fharp  bodkin,  which  he  holds  in  the  right 
hand  for  that  purpofe.  Thole  letters  which,  from  their  forn\, 
projeft  over  the  body  of  the  type,  and  which  cannot  on  this 
account  be  rubbed  on  the  ftones,  are  i'craped  on  the  broad-fides 
with  a  knife  or  file,  and  fome  of  the  metal  next  the  face  pared 
away  with  a  pen-knife,  in  order  to  allow  the  type  to  come  clofe 
to  any  other.  This  operation  is  called  kerning. 

The  excellence  of  printing-types  confifts  not  only  in  the  due 
performance  of  all  the  operations  above  deferibed,  but  alfo  in 
the  hardnefs  of  the  metal,  form,  and  fine  proportion  of  the  cha¬ 
racter,  and  in  the  exaCl  bearing  and  ranging  of  the  letters  in  re¬ 
lation  to  one  another. 

FOUNT,  or  Font,  among  printers,  &:c.  a  fet  or  quantity 
of  characters  or  letters  of  each  kind,  caft  by  a  letter-founder, 
and  lorted.  We  fay,  a  founder  has  caft  a  fount  of  pica,  of 
e?igl{/h,  of  pearl,  &c.  meaning  that  he  has  caft  a  fet  of  cha¬ 
racters  of  thefe  kinds.  A  complete  fount  does  not  only  in¬ 
clude  the  running  letters,  but  alfo  large  and  fmall  capitals, 
Angle  letters,  double  letters,  points,  commas,  lines,  and  numeral 
characters. 

Founts  are  large  or  fmall,  according  to  the  demand  of  the 
printer,  who  orders  them  by  the  hundred  weight,  or  by  fheets. 
When  the  printer  orders  a  fount  of  500,  he  means  that  the 
fount  fliould  weigh  500  lb.  When  he  demands  a  fount  of  10 
Iheets,  it  is  underftood  that  with  that  fount  he  {hall  be  able  to 
compofe  10  fheets,  or  20  forms,  without  being  obliged  to  dif- 
tribute.  The  founder  talces  his  meafures  accordingly  ;  he  rec¬ 
kons  120  pounds  for  a  ftieet,  including  the  quadrates,  &c.  or 
60  pounds  for  a  form,  which  is  half  a  ftieet  :  not  that  the  ftieet 
always  weighs  120  pounds,  or  the  form  60  pounds  ;  on  the 
contrary,  it  varies  according  to  the  fize  of  the  form  ;  beftdes,  it 
is  always  fuppofed  that  there  are  letters  left  in  the  cafes. 

The  letter-founders  have  a  kind  of  lift,  or  tariff,  whereby 
they  regulate  their  founts  :  the  occafion  thereof  is,  that  fome 
letters  being  in  much  more  ufe,  and  oftener  repeated  than  others, 
their  cells  or  cafes  fliould  be  better  filled  and  ftored  than  thofe 
of  the  letters  which  do  not  return  fo  frequently.  Thus  the  0 
and  i,  for  inftance,  are  always  in  greater  quantity  than  the  k 
or  z.  This  difference  will  be  beft  perceived  from  a  proportional 
companion  of  thofe  letters  with  themfelves,  or  fome  others. 
Suppofe  a  fount  of  100,000  charafters,  which  is  a  common 
fount;  here  the  a  fliould  have  5000,  the  c  3000,  the  e  11,000, 
the  i  6000,  the  m  3000,  the  k  only  300,  thej  not  many  more, 
and  the  x  and  z  rather  lefs.  Eut  this  is  only  to  be  underftood 
of  the  letters  of  the  lower  cafe;  thofe  of  the  upper  having  other 
proportions,  which  it  would  be,  here,  too  long  to  deferibe. 

FOUNTAIN,  a  fpring  or  fource  of  water  riling  out  of  the 
earth.  Among  the  ancients,  fountains  were  generally  efteemed 
as  facred  ;  but  fome  were  held  to  be  fo  in  a  more  particular 
manner.  The  good  effects  received  from  cold  baths  gave  fprings 
and  rivers  this  high  reputation  ;  for  their  falutary  influence  was 
fuppofed  to  proceed  from  fome  prefiding  deity.  Particular  rea- 
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Tons  might  occafion  fome  to  be  held  in  greater  veneration  than 
others.  It  was  cuftomary  to  throw  little  pieces  of  money  into 
thofe  fprings,  lakes,  or  rivers,  which  were  etleemed  facred,  to 
render  the  pretiding  divinities  propitious ;  as  the  touch  of  a 
naked  body  was  fuppofed  to  pollute  their  hallowed  waters.  For 
the  phenomena,  theory,  and  origin,  of  fountains  or  fprings,  fee 
Spring. 

Artificial  Fountain,  called  alfo  zjet  d'eau,  is  a  contri¬ 
vance  by  which  water  is  violently  fpouted  upwards.  See  Hy¬ 
draulics. 

Boiling  Fountain.  See  Iceland. 

Fountain-Ttpc,  a  very  extraordinary  vegetable  growing  in 
one  of  the  Canary  Iflands,  which  diftils  water  from  its  leaves 
in  fuch  plenty,  as  to  anfwer  all  the  purpofes  of  the  inhabitants 
who  live  near  it.  Of  this  tree  we  have  an  account  in  Glaffe’s 
Hiftory  of  the  Canary  itlands.  “  There  are,”  fays  the  author, 
“  only  three  fountains  of  water  in  the  whole  ifland  of  Hierro, 
wherein  the  fountain-tree  grows.  One  of  thefe  fountains  is 
called  Accf  which,  in  the  language  of  the  ancient  inhabitants, 
{ignifies  river  ;  a  name,  however,  which  does  not  feem  to  have 
been  given  it  on  account  of  its  yielding  much  water,  for  in  that 
refpedl  it  hardly  deferves  the  name  of  a  fountain.  More  to  the 
northward  is  another  called  Hafio  ;  and  in  the  middle  of  the 
ifland  is  a  fpring,  yielding  a  ftream  about  the  thicknefs  of  a 
man’s  finger.  This  laft  was  difcovered  in  the  year  1565,  and 
is  called  the  fountain  of  Anton.  Hernandez.  On  account  of  the 
fcarcity  of  water,  the  fheep,  goats,  and  fwine,  here  do  not 
drink  in  the  fummer,  but  are  taught  to  dig  up  the  roots  of  fern, 
and  chew  them  to  quench  their  thirfi.  The  great  cattle  are 
watered  at  thefe  fountains,  and  at  a  place  where  water  diftils 
from  the  leaves  of  a  tree.  Many  writers  have  made  mention 
of  this  famous  tree,  fome  in  fuch  a  manner  as  to  make  it  ap¬ 
pear  miraculous  ;  others  again  deny  the  exiftence  of  any  fuch 
tree  ;  among  whom  is  Father  Feyjoo,  a  modern  Spanifh  au¬ 
thor,  in  his  Theatro  Critico.  But  he,  and  thofe  who  agree 
with  him  in  this  matter,  are  as  much  miftaken  as  thofe  who 
would  make  it  appear  to  be  miraculous.  This  is  the  only 
ifland  of  all  the  Canaries  which  I  have  not  been  in  ;  but  I  have 
failed  with  natives  of  Flierro,  who,  when  queftioned  about  the 
exiltence  of  this  tree,  anl'wered  in  the  affirmative.”  From  a 
work,  called  the  Hijlory  of  the  difeovery  and  conquef ,  this  writer 
deferibes  this  extraordinary  production  of  nature.  ' 

Trees  yielding  water,  however,  are  not  peculiar  to  theifland  of 
Hierro ;  for  travellers  in  form  us  of  one  of  the  fame  kind  on  the 
ifland  of  St.  Thomas,  in  the  bight  or  gulph  of  Guinea  ;  and,  in 
Cockburn’s  voyages,  we  find  an  account  of  a  dropping  tree,  near 
the  mountains  of  Fera  Paz,  in  America. 

FOUQUIERES  (James),  an  eminent  painter,  was  born  at 
Antwerp  in  1580,  and  received  his  chief  inftnuftions  from  Vel¬ 
vet  Brughel.  He  applied  himfelf  to  the  ftudy  of  landfeapcs, 
and  went  to  Italy  to  improve  himfelf  in  colouring  ;  and  fuc- 
ceeded  fo  happily,  that  his  works  are  (aid  to  be  nearly  equal  to 
thofe  of  Titian.  He  was  engaged  and  much  carelfed  at  the 
court  of  the  eledtor  Palatine,  and  afterwards  fpent  leveral  years 
of  his  life  in  France  ;  where  his  works  met  with  univerfal  ap¬ 
probation,  and  he  was  proportionably  well  paid  for  his  paint¬ 
ings.  Yet  by  fome  mifeondudt  he  funk  into  poverty,  and  died 
in  the  houfe  of  an  inconfiderable  painter  in  1659.  He  had  re- 
fided  for  feveral  years  at  Rome  and  Venice,  where  he  acquired 
that  excellent  fly le  of  colouring  anddefign  for  which  he  is  fo  de- 
fervedly  dillinguifhed. 

FOURCHEE,  or  Fourchy,  in  heraldry,  an  appellation 
given  to  a  crofs  forked  at  the  ends.  See  Heraldry. 

FOURMONT  (Stephen),  profeflor  of  the  Arabic  and  Chi- 
nefe  languages,  and  one  of  the  molt  learned  men  of  his  time, 
waS  born  at  Herbelai,  a  village  four  leagues  from  Paris,  in  1683. 
He  ltudied  in  Mazarine  college,  and  afterwards  in  the  Seminary 


of  Thirty-three.  He  became  at  length  profefTor  of  Arabic  in  the 
Royal  College,  and  was  made  a  member  of  the  Academy  of 
Infcriptions.  In  1738  he  was  chofen  a  member  of  the  Royal 
Society  in  London,  and  of  that  of  Berlin  in  1741.  He  was 
often  confulted  by  the  duke  of  Orleans,  firlt  prince  of  the  blood  ; 
who  had  a  particular  efteem  for  him,  and  made  him  one  of  his 
fecretaries.  He  wrote  a  great  number  of  books.  The  moll  con- 
fiderable  of  thofe  which  have  been  printed  are,  1.  The  Roots  of 
the  Latin  Tongue,  in  verfe.  2.  Critical  Reflections  on  theHif- 
tories  of  ancient  Nations,  2  vols.  4to.  3.  Meditationes  Si  niece, 
folio.  4.  A  Chinefe  Grammar,  in  Latin,  folio.  5.  Several 
Difiertations  printed  in  the  Memoirs  of  the  Academy  of  Infcrip- 
tions,  Ac.  He  died  at  Paris  in  1745.  This  perfo'n  ought  not 
to  be  confounded  with  Michael  Fourmont,  his  youngeft  brother  ; 
who  took  orders,  was  profeflor  of  the  Syriac  language  in  the 
Royal  College,  anfl  a  member  of  the  Academy  of  Infcriptions. 
Michael  died  in  1746. 

FOURTH  redundant,  in  mufic.  See  Interval. 

FGWEY,  or  Foy,  a  borough  and  f’ea-port  of  Cornwall, 
with  a  market  on  Saturday.  It  is  feated  at  the  mouth  of  the 
river  Fowey,  and  has  a  confiderable  fhare  in  the  pilchard  filhery. 
It  is  3  2  miles  S.  W.  of  Launcefton,  and  240  W.  by  S.  of  Lon¬ 
don.  Lon.  4.  35.  W.  Lat.  50.  19.  N. 

Fowey,  a  river  of  Cornwall,  which  rifes  in  the  N.  E.  part 
of  the  county,  and  taking  a  S.  W.  direction,  pafles  by  Left- 
withiel,  and  enters  the  Englith  Channel  at  the  town  of  the  lame 
name. 

FOWL,  among  zoologifts,  denotes  the  larger  forts  of  birds, 
whether  domeflic  or  wild  :  fuch  as  geefe,  pheaiants,  partridges, 
turkeys,  ducks,  Ac.  Tame  fowl  make  a  neceflary  part  of  the 
flock  of  a  country  farm.  See  the  article  Poultry.  Fowls  are 
again  diftinguiflied  into  two  kinds,  viz.  land  and  water  fowl, 
thefe  laft  being  fo  called  from  their  living  much  in  and  about 
water:  alfo  into  thofe  which  are  accounted  game,  and  thofe 
which  are  not.  See  the  article  Game. 

FOWLING,  the  art  of  catching  birds  by  means  of  bird¬ 
lime,  decoys,  and  other  devices,  or  the  killing  of  them  by 
the  gun.  See  Bird -Catching,  Bird -Lime,  Decoy,  Shoot¬ 
ing,  and  the  names  of  the  different  birds  in  the  order  of  the  al¬ 
phabet. 

Fowling,  is  alfo  ufed  for  the  purfuing  and  taking  birds  with 
hawks,  more  properly  called  falconry  or  hawking.  See 
thofe  articles. 

Fow LiiAGr-Piecc,  a  light  gun  for  (hooting  birds.  That  piece 
is  always  reckoned  belt  which  has  the  Iongeft  barrel,  from  5  J 
to  6  feet,  with  a  moderate  bore  ;  though  every  fowler  lhould 
have  them  of  different  fizes,  luitable  to  the  game  he  defigns  to 
kill.  The  barrel  lhould  be  well  polilhed  and  fmooth  within, 
and  the  bore  of  an  equal  bignefs  from  one  end  to  the  other; 
which  may  be  proved,  by  putting  in  apiece  of  pafte-board,  cut 
of  the  exact  roundnefs  of  the  top  :  for  if  this  goes  down  without 
flops  or  flipping,  you  may  conclude  the  bore  good.  The  bridge- 
pan  mult  be  fomewhat  above  the  touch-hole,  and  ought  to  have 
a  notch  to  let  down  a  little  powder :  this  will  prevent  the  piece 
from  recoiling,  which  it  would  otherwife  be  apt  to  do.  As  to 
the  locks,  choofe  luch  as  are  well  tiled  with  true  work,  whofe 
fprings  mult  be  neither  too  Itrong  nor  too  weak.  The  hammer 
ought  to  be  well  hardened,  and  pliable  lo  as  to  go  down  to  the 
pan  with  a  quick  motion. 

FOX,  in  zoology.  Sec  Can  is.  The  fox  is  a  great  nuifance 
to  the  hufbandman ;  taking  away  and  deltroy  ing  his  lambs,  geefe, 
poultry,  Ac.  The  common  way  to  catch  him  is  by  gins ;  which 
being  baited,  and  a  train  made  by  drawing  raw  flefli  acrofs  in 
his  ulual  paths  or  haunts  to  the  gin,  it  proves  an  inducement 
to  bring  him  to  the  place  ofdeftruCtion.  The  fox  is  alfo  a  bead 
of  chace,  and  is  taken  with  greyhounds,  terriers,  Ac.  Sec  the 
article  Hunting, 
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Fox  (John),  the  martyrologift,  was  born  at  Bofton  in  LmA 
colnfhire  in  the  year  1517.  At  the  age  of  1 6  he  was  entered  a 
ftudent  of  Brazen-nofe  college  in  Oxford  ;  and  in  1543  he  be¬ 
came  matter  of  arts,  and  was  chofen  fellow  of  Magdalen  col¬ 
lege.  He  difcovered  an  early  genius  for  poetry,  and  wrote  fe- 
veral  Latin  comedies,  the  fubjeCts  taken  from  fcripture,  which 
his  fon  allures  us  were  written  in  an  elegant  ffyle.  Forfaking 
the  mufes,  he  now  applied  himfelf  with  uncofnmon  afliduity  to 
the  ftudy  of  divinity,  particularly  church-hil'tory  3  and,  dilco- 
Vering  a  premature  propenfity  tg  the  doftrine  of  reformation,  he 
was  expelled  the  college  as  an  heretic.  His  diftrefs  on  this  oc- 
cafion  was  very  great ;  but  it  was  not  long  before  he  found  an 
afylum  in  the  houl'e  of  Sir  Thomas  Lucy  of  Warwickfhire,  who 
employed  him  as  a  tutor  to  his  children.  Here  he  married  the 
daughter  of  a  citizen  of  Coventry.  Sir  Thomas's  children  being 
now  grown  up,  after  redding  a  Ihort  time  with  his  wife’s  father, 
he  came  to  London ;  where,  finding  no  immediate  means  of 
fubfiftence,  he  was  reduced  to  the  utmott  degree  of  want ;  but 
was  at  length  (as  his  Ion  relates)  miraculoully  relieved  in  the 
following  manner  :  As  he  was  one  day  fitting  in  St.  Paul’s 
church,  emaciated  with  hunger,  a  ftranger  accotted  him  fami¬ 
liarly,  and,  bidding  him  be  of  good  cheer,  put  a  fum  of  money 
into  his  hand  ;  telling  him  at  the  fame  time,  that  in  a  few  days 
new  hopes  were  at  hand.  He  was  loon  after  taken  into  the  fa¬ 
mily  of  the  duchefs  of  Richmond,  as  tutor  to  the  earl  of  Surrey’s 
children,  who,  when  their  father  was  fent  to  the  tower,  were 
committed  to  her  care.  In  this  family  he  lived,  at  Ryegate  in 
Surrey,  during  the  latter  part  of  the  reign  of  Henry  VIII.  the 
entire  reign  of  Edward  VI.  and  part  of  that  of  queen  Mary’  :  but 
at  length,  perfecuted  by’  his  implacable  enemy  bilhop  Gar¬ 
diner,  he  was  obliged  to  leek  refuge  abroad.  Bafil  in  Swit¬ 
zerland  was  the  place  of  his  retreat,  where  he  fubfifted  by  cor¬ 
recting  the  prefs.  On  the  death  of  queen  Mary7  he  returned  to 
England  3  where  he  v/as  gracioully  received  by  his  former  pupil 
the  duke  of  Norfolk,  who  retained  him  in  his  family  as  long  as 
he  lived,  and  bequeathed  him  a  penlion  at  his  death.  Mr.  fe- 
cretaiy  Cecil  alio  obtained  for  him  the  reCtory  of  Shipton  near 
Salifbury;  and  we  are  allured  that  he  might  have  had  confi- 
derable  church-preferment,  had  it  not  been  for  his  unwillingnefs 
■to  fubfcribe  to  the  canons.  He  died  in  the  year  15S7,  in  the 
yoth  yrear  of  his  age  3  and  was  buried  in  the  chancel  of  St. 
Giles’s,  Cripplegate.  He  was  a  man  of  great  indultry,  and 
-confiderable  learning  ;  a  zealous,  but  not  a  violent  reformer  ;  a 
nonconformift,  but  not  an  enemy  to  the  church  of  England.  He 
left  two  fons  3  one  of  whom  was  bred  a  divine,  the  other  a  phy- 
lician.  He  wrote  many  pieces  3  but  his  principal  work  is,  the 
Acts  and  Monuments  of  the  Church,  &c.  commonly  called  Fox's 
Book  of  Martyrs.  His  faCts  are  not  always  to  be  depended  on, 
and  he  often  lofies  his  temper  ;  which,  confidering  the  lubjeft, 
is  not  much  to  be  wondered  at. 

Fox  (George),  the  founder  of  the  feci  of  F.nglifh  Quakers, 
was  a  Ihoemaker  of  Nottingham.  The  accounts  of  thole  times 
tell  us,  that,  as  he  wrought  at  his  trade,  he  ufed  to  meditate 
much  on  the  feriptures :  which,  with  his  folitary  courfe  of  life, 
increaling  his  natural  melancholy,  he  began  at  length  to  fancy 
•himfelf  infpired  3  and  in  confequence  thereof  let  up  for  a 
preacher.  He  propoled  but  few  articles  of  faith  ;  infilling  chiefly 
on  moral  virtue,  mutual  charity,  the  love  of  God,  and  a  deep 
attention  to  the  inward  motions  and  fecret  operations  of  the  fpi- 
rit :  he  required  a  plain  fimple  worfhip,  and  a  religion  without 
ceremonies,  making  it  a  principal  point  to  wait  in  profound 
filence  the  directions  of  the  Holy  Spirit;  Fox  met  with  much 
rough  treatment  for  his  zeal,  was  often  imprifdned,  and  fe.veral 
times  in  danger  ol  being  knocked  on  the  head.  But,  notwith- 
ftanding  all  encouragements,  his  feCt  prevailed  much,  and  many 
confiderable  men  were  drawn  over  to  them  j  among  whom  were 
Babclay  and  Penn.  He  died  in  16S1.  His  followers  were 


called  Quakers,  in  derifion  of  fome  unufual  fhakings  and  con? 
vulfions  with  which  they  were  feized  at  their  firlt  meetings.  See 
the  article  Quakers. 

F ox-Glove,  in  botany’.  See  Digitalis. 

Y' ox- IJlands,  a  group  of  iflands  in  the  N.  Archipelago.  They 
are  16  in  number,  and  are  fituated  between  the  E.  coaft  of 
Kamtfchatka  and  the  W.  coaft  of  America,  between  and 
55°  N.  lat.  Each  ifland  has  a  peculiar  name ;  but  this  general 
name  is  given  to  the  whole  group,  on  account  of  the  great  num¬ 
ber  of  black,  grey’,  and  red  foxes  with  which  they  abound. 
The  drefs  of  the  inhabitants  confifts  of  a  cap,  and  a  fur  coat, 
which  reaches  down  to  the  knee.  Some  of  them  wear  common 
caps  of  a  parti-coloured  bird-fkin,  upon  which  they  leave  part 
of  the  wings  and  tail.  On  the  fore  part  of  their  hunting  and 
fifhing  caps  they  place  a  lrnall  board,  like  a  fkreen,  adorned 
with  the  jawbones  of  lea-bears,  and  ornamented  with  glafs  beads, 
which  they  receive  in  barter  from  the  Rullians.  At  their  fefti- 
vals  and  dancing  parties,  they  ufe  a  much  more  fhowy  fort  of 
caps.  They  feed  upon  the  flefh  of  all  forts  of  fea  animals,  and 
generally  eat  it  raw.  But,  when  they  drefs  their  food,  they 
make  ufe  of  a  hollow  ftone,  in  ■frhich  they  place  the  fifh  or  flefh : 
they  then  cover  it  with  another,  and  dole  the  interftices  with 
lime  or  clayr.  They  next  lay  it  horizontally  on  two  ftones,  and 
light  a  fire  under  it.  The  provifion  intended  for  keeping  is 
dried  without  lalt  in  the  open  air.  Their  weapons  are  bows, 
arrows,  and  darts  ;  and,  for  defence,  they  ufe  wooden  fhields. 
The  rnoft  perfeCt  equality  reigns  among  them.  They  have  nei¬ 
ther  chiefs  nor  fuperiors,  neither  laws  nor  punifhments.  They 
live  together  in  families,  and  locieties  of  feveral  families  united, 
which  form  what  they  call  a  race,  who,  in  cafe  of  attack  or  de¬ 
fence,  mutually  aid  each  other.  The  inhabitants  of  the  fame 
ifland  always  pretend  to  be  of  the  fame  racle ;  and  each  one  looks 
upon  his  ifland  as  a  poffeffion,  the  property  of  which  is  common 
to  all  individuals  of  the  fame  fociety.  Fealts  are  very  common 
among  them,  and  more  particularly,  when  the  inhabitants  of 
one  ifland  are  vifited  by  thofe  of  another.  The  men  of  the  vil¬ 
lage  meet  their  guefts,  beating  drums,  and  preceded  by  the 
women,  wh.o  fing  and  dance.  At  the  conclufion  of  the  dance, 
the  hofts  ferve  up  their  beft  provifions,  and  invite  their  guefts  to 
partake  of  the  feaft.  They  feed  their  children,  when  very  young, 
with  the  coarfeft  flefh,  and  for  the  moll  part  raw.  If  an  infant 
cries,  the  mother  immediately’ carries  it  to  the  feafide,  and,  whe¬ 
ther  it  be  fummer  or  winter,  holds  it  naked  in  the  water  till  it 
is  quiet.  This  is  fo  far  from  doing  the  children  any  harm,  that 
it  hardens  them  againft  the  cold;  and  they  accordingly  go  bare¬ 
footed  through  the  winter,  without  the  leal!  inconvenience. 
They  feldom  heat  their  dwellings  ;  but  when  they  would  warm 
themfelves,  they  light  a  bundle  of  hay,  and  ftand  over  it  ;  or 
they  let  fire  to  train  oil,  which  they’  pour  into  a  hollow  ftone. 
They  have  a  good  fhare  of  plain  natural  fenfe,  but  are  rather 
flow  of  understanding.  They  feern  cold  and  indifferent  in  moft 
of  their  actions  3  but  if  an  injury,  or  even  a  mere  fufpicion, 
roufe.  them  from  this  phlegmatic  ftate,  they  become  furious  and 
inflexible,  taking  the  moft  violent  revenge,  without  any  regard 
to  the  confequences.  The  leaf!  affliction  prompts  them  to  lui- 
cide  ;  the  apprebenfion  of  even  an  uncertain  event  often  leads 
them  todefpair  ;  and  they  put  an  end  to  their  days  with  great 
apparent  inferifibility.  The  Ruffians  call  thele  iflands  the  Lyf- 
fie  Oftrova. 

FRACASTOR  (Jerome),  more  ufually  called  Fhacas- 
torius,  a  moft  eminent  Italian  poet  and  phyfician,  was  born 
at  Verona  in  the  year  14S2.  Two  Angularities  are  related  of 
him  in  his  infancy  :  one  is,  that  his  lips  adhered  fo  clofely  to 
each  other  when  he  came  into  the  world,  that  a  l’urgeon  was 
obliged  to  divide  them  with  his  incifion  knife  ;  the  other,  that 
his  mother  was  killed  with  lightning,  while  he,  though  in  her 
arms  at  the  very  moment,  efeaped  unhurt.  Fracaitor  was  of 
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parts  fo  exquifite,  and  made  fo  wonderful  a  progrefs  in  every 
thing  he  undertook,  that  he  became  eminently  (killed  not  only 
in  the  belles  lettres,  but  in  all  arts  and  l'ciences.  He  was  a 
poet,  a  philofopher,  a  phyfician,  an  aftronomer,  and  a  mathe¬ 
matician.  He  was  a  man  of  vafl  confequence  in  his  time;  as 
appears  from  pope  Paul  Ill's  making  ufe  of  his  authority  to 
remove  the  council  of  Trent  to  Boulogne,  under  the  pretext  of 
a  contagious  diftetnper,  which,  as  Fracaftor  depofed,  made  it  no 
longer  Cafe  to  continue  at  Trent.  He  was  intimately  acquaint¬ 
ed  with  cardinal  Bembus,  Julius  Scaliger,  and  all  the  great 
men  of  his  time.  He  died  of  an  apoplexy  at  Cafi  near  Verona, 
in  1533  :  and  in  1559  the  town  of  Verona  erected  a  ftatue  in 
honour  of  him. 

He  was  the  author  of  many  works,  both  as  a  poet  and  as  a 
phyfician  ;  yet,  owing  to  an  extraordinary  difintereftednefs  and 
indifference  as  to  what  became  of  his  performances,  many  were 
loff.  What  we  have  now  of  his,  are  the  three  books  of  “  Si- 
Pb  ilis,  or  of  the  French  difeafe;”  a  book  of  Mifcellaneous 
Poems;  and  two  books  of  his  poem  intitled  Jofeph,  which  he 
began  at  the  latter  end  of  his  life,  but  did  not  live  to  finifh. 
But,  befides  many  other  admired  productions  of  the  fame  fort, 
he  compofed  a  poem  called  Alcon,  Jive,  de  euro,  canum  venatieo- 
rum.  All  his  works  are  in  Latin.  His  medical  pieces  are,  De 
Sympatbia.  CS"  Avtipaihia — De  coniagiotic  &  contagiojis  viorbis 
— De  caujii  criticorvm  durum — De  vim  temperatura,  Ike.  His 
Works  have  been  printed  leparately  and  collectively.  The  belt 
edition  of  them  is  that  of  Padua  173  5,  in  2  vols  q.to. 

FRACHES,  in  the  glafs  trade,  arc  the  flat  iron  pans  into 
which  the  glafs  veflels  already  formed  are  put  when  in  the  tower 
over  the  working  furnace,  and  by  means  of  which  they  are 
drawn  out  through  the  leers,  that  they  may  be  taken  gradually 
from  the  fire,  and  cool  by  degrees. 

FRACTION,  in  arithmetic  and  algebra,  a  part  or  divifion 
of  an  unit  or  integer;  or  a  number  which  ftands  to  ari  unit  in 
the  relation  of  a  part  to  its  whole.  The  word  literally  imports 
a  broken  number.  Fractions  are  ufually  divided  into  decimal, 
fevagefimal,  and  vulgar.  See  Algebra  and  Arithmetic. 

FRACTURE,  in  lurgery,  a  rupture  of  a  bone,  or  a  folution 
of  continuity  in  a  bone  when  it  is  crulhed  or  broken  by  fome 
external  caufe.  See  Surgery. 

ER/ENUM,  or  Frenum,  Bridle,  in  anatomy,  a  name  given 
to  divers  ligaments,  from  their  olfice  in  retaining  and  curbing 
the  motions  of  the  parts  they  are  fitted  to. 

Kr/ENUM  Linguae,  or  Bridle  of  the  Tongue ;  a  membranous 
ligament,  which  connects  the  tongue  with  the  mufeles  about  the 
fauces,  and  lower  parts  of  the  mouth.  In  fome  fubje&s  the 
freenum  runs  the  whole  length  of  the  tongue  to  the  very  tip  ;  in 
which  cafes,  if  it  were  not  cut,  it  has  been  erroneoufly  luppofed, 
that  there  would  be  no  poflibility  of  fpeech.  See  Tongub- 
Tied. 

1’r  .tvum  Penis,  a  {lender  ligament,  whereby  the  prepuce  is 
tied  to  the  lower  part  of  the  glans  of  the  penis.  Nature  varies 
in  the  make  of  this  part ;  it  being  fo  fliort  in  fome,  that  unlefs 
divided  it  would  not  admit  of  perfeCt  ereClion.  There  is  alfo  a 
kind  of  frdnum,  fattened  to  the  lower  part  of  the  clitoris  in  wo¬ 
men. 

FRAGA,  a  town  of  Spain,  in  Arragon,  with  a  handfome 
oaftle.  It  is  ftrong  by  fituation,  among  the  mountains,  having 
the  river  Cinca  before  it,  whole  high  banks  are  difficult  of  ac- 
cels,  and  at  its  back  a  hill,  which  cannot  eafily  be  approached 
with  large  cannon.  The  gardens  produce  herbs  and  faffron  ; 
but  the  parts  about  it  are  barren.  Alphonfo  VII.  king  of  Ar¬ 
ragon,  and  the  firtt  of  that  name  of  Caftile,  was  killed  here  by 
the  Moors,  in  11.34,  when  he  befieged  this  town.  It  is  46 
miles  E.  of  Saragoflii.  Lon.  o.  28.  E.  Lat.  41.  46.  N. 

FRAGAIllA,  the  Strawberry;  a  genus  of  the  polygynia 
order,  belonging  to  the  icol'andria  clal's  of  plants;  and  in  the 
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natural  method  ranking  under  the  33th  order,  Sereiicojde.  The 
calyx  is  decemfid ;  the  petals  five ;  the  receptacle  of  the  feeds 
ovate,  in  the  form  of  a  berry,  and  deciduous.  There  is  but  one. 
fpecies,  viz.  the  vefca,  or  cultivated  ftrawberry.  The  principal 
varieties  are,  i.The  fylvejlris ,  or  wood-flrawberry,  with  oval 
fawed  leaves,  and  fmall  round  fruit.  2.  The  Virginian  fcarlet, 
or  Virginia  ftrawberry,  with  oblong  oval  fawed  leaves,  and  a 
roundith  fcarlet-coloured  fruit.  3.  The  mofehatta,  or  hautboy, 
or  mufky  ftrawberry,  having  oval,  lanceolate,  rough  leaves,  and 
large  pale-red  fruit.  4.  The  Cbiloenjis,  or  Chili  ftrawberry,  with 
large,  oval,  thick,  hairy  leaves,  large  ftowers,  and  very  large 
firm  fruit.  3.  The  Alpiva,  Alpine,  or  monthly  ftrawberry, 
having  fmall  oval  leaves,  fmall  flowers,  and  moderate-lized,  ob¬ 
long,  pointed  fruit.  All  thefe  varieties  are  hardy,  low,  peren¬ 
nials,  durable  in  root;  but  the  leaves  and  fruit- ftalks  are  renew¬ 
ed  annually  in  fpring.  They  flower  in  May  and  June,  and  their 
Iruit  comes  to  perfection  in  June,  July,  and  Auguft;  the  Al¬ 
pine  kind  continuing  till  the  beginning  of  winter.  They  all 
thrive  in  any  common  garden  foil,  producing  abundant  crop3 
annually  without  much  trouble.  Thev  increafe  exceedingly 
every  lummer,  both  by  off-fets  or  fuckers  from  the  ftdes  of  ths 
plants,  and  by  the  runners  or  firings,  all  of  thefe  rooting  and 
forming  plants  at  every  joint,  each  of  which  feparately  planted 
bears  a  few  fruit  the  following  year,  and  bear  in  great  perfection 
the  fucceeding  lummer.  Thole  of  the  Alpine  kind  will  even 
bear  fruit  the  lame  year  that  they  are  formed.  All  the  forts  are 
commonly  cultivated  in  kitchen-gardens,  in  beds  or  borders  of 
common  earth,  in  rows  lengthwile  1.5  or  18  inches  diftance ; 
the  plants  the  fame  diftance  from  one  another  in  each  row. 
Patches  ef  the  dift'erents  forts,  difpofed  here  and  there  in  the 
fronts  of  the  different  compartments  of  the  pleafure -ground, 
will  appear  ornamental  both  in  their  flowers  and  fruit,  and 
make  an  agreeable  variety.  Strawberries,  eaten  either  alone,  or 
with  l'ugar  and  cream,  are  univerfally  efteemed  a  molt  delicious 
fruit.  They  are  grateful,  cooling,  lubacid,  and  juicy.  Though 
taken  in  large  quantities,  they  feldom  difagree.  They  promote 
perfpiration,  impart  a  violet  fmell  to  the  urine,  and  diflolve  the 
tartareous  incruftations  on  the  teeth.  People  affl idled  with  the 
gout  or  (tone  have  found  relief  by  uling  them  very  largely;  and 
Hoffman  fays,  he  has  known  confumptive  people  cured  by 
them.  The  bark  of  the  root  is  aftringent. — Sheep  and  goats 
eat  the  plant :  cows  are  not  fond  of  it  5  horfes  and  fwine  re- 
fufe  it. 

FRAGUIER  (Claude  Francis),  a  polite  and  learned  French 
writer,  born  at  Paris,  of  a  noble  family,  in  1 666.  He  was  edu¬ 
cated  under  the  Jefuits,  and  was  even  admitted  into  the  order, 
though  he  afterwards  quitted  it ;  and,  being  thus  at  liberty  to 
follow  his  inclinations,  he  loon  after  aflifled  the  Abbe  Bignon 
in  conducting  the  Journal  des  having  all  the  qualifica¬ 

tions  for  fuch  a  work.  Plis  writings  coxifift  of  Latin  poems,  and 
a  great  number  of  very  excellent  difl'ertations.  He  died  in 
1728. 

FRAIL,  a  bafhet  made  of  ruflies  or  the  like,  in  which  are 
packed  up  figs,  raifins,  See.  It  lignifics  alfo  a  certain  quantity 
of  raifins,  about  7  3  pounds. 

FIIAISE,  in  fortification,  a  kind  of  defence,  coufifling  of 
pointed  Hakes,  fix  or  feven  feet  long,  driven  parallel  to  the  ho¬ 
rizon  into  the  retrenchments  of  a  camp,  a  half-moon,  or  the 
like,  to  prevent  any  approach  or  l'calade.  Fraifcs  differ  from 
paiifades  chiefly  in  this,  that  the  latter  Hand  perpendicular  to 
the  horizon,  and  the  former  jet  out  parallel  to  the  horizon,  or 
nearly  lo,  being  ufually  made  a  little  lloping,  or  with  the  points 
hanging  down.  Fraifes  are  chiefly  ufed  in  entrenchments  and 
other  works  thrown  up  of  earth ;  fometimes  they  are  found 
under  the  parapet  of  a  rampart,  l’erving  inlteadof  the  cordon  of 
(lone  ufed  in  flone-works. 

To  1'ra.ise  a  Bait  alien,  is  to  line  the  mufiuetcers  round  with 
'  7  M 
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pike?,  that  in  cafe  they  {houlcl  be  charged  with  a  body  of  horfe, 
the  pikes  being  prefented  may  cover  the  foldiers  from  the 
{hock,  and  ferve  as  a  barricade. 

FRAME,  in  joinery,  a  kind  of  cafe,  wherein  a  thing  is  fet 
or  inclofed,  or  even  fupported  3  as  a  window-frame,  a  piflure- 
frarne,  &c. 

Frame  is  alfo,  a  machine  nfed  in  many  arts;  as, 

Frame,  among  printers,  is  the  {land  which  fupports  the  cafes. 
See  Case. 

Frame,  among  founders,  a  kind  of  ledge  inclofing  a  board  ; 
which,  being  filled  with  wetted  fand,  ferves  as  a  mould  to  call 
their  works  in-.  See  Founiiery. 

Frame  is  more  particularly  ufed  for  a  fort  of  loom,  whereon 
artificers  ftretch  their  linens,  lilks,  ftufl,  See.  to  be  embroidered, 
quilted,  or  the  like. 

Frame,  among  painters,  a  kind  of  fquare,  confiding  of  tour 
long  flips  of  wood  joined  together,  whofe  intermediate  fpace  is 
divided  by  threads  into  feveral  little  iquares  like  a  net;  and 
hence  fometimes  called  reticula.  It  ferves  to  reduce  figures  from 
great  to  fmall ;  or,  on  the  contrary,  to  augment  their  fize  from 
fmall  to  great. 

FRAMLINGHAM,  a  large  town  of  Suffolk,  with  a  market 
on  Saturday.  It  is  feated  near  the  head  of  a  fmall  rivulet,  and 
has  the  remains  of  a  cattle,  faid  to  have  been  built  in  the  time 
of  the  Saxon  heptarchy.  To  this  cattle  the  prineefs  Mary, 
afterward  Mary  I.  retired,  when  lady  Jane  Grey  was  proclaim¬ 
ed  queen  ;  and  here  fhe  found  that  powerful  fupport  of  the  people 
of  Suffolk,  which  fo  foon  feated  her  on  the  throne.  Here  is  alfo 
a  {lately  church,  in  which  are  the  monuments  of  feme  noble 
families.  It  is  30'  miles  E.  of  Bury,  and  87  N.  E.  df  London. 
Lon.  1.  26.  E.  Lat.  52.  25.  N. 

FRANC.  See  Frank. 

FRANCE,  a  country  of  Europe,  bounded  on  the  N.  by 
the  Englifh  Channel  and  the  Aultrian  Netherlands ;  on  the 
E.  by  Germanjq  and  the  Alps,  which  feparated  it  from 
Switzerland,  Savoy,  and  Piedmont ;  on  the  S.  by  the  Mediter¬ 
ranean  Sea  and  Spain,  from  which  kingdom  it  is  divided  by  the 
Pyrenees ;  and  the  W.  by  the  Atlantic  Ocean  ;  extending  from 
J0  W.  to  7°  47'  E.  Ion.  and  from  420  30'  to  510  N.  lat. 
From  the  Pyrenees  in  the  S.  to  Dunkirk  in  the  N.  its  extent  is 
625  miles,  and  fomething  more  from  the  moil;  eaflerly  part  of 
Allace  to  the  moft  weflern  point  of  Brittany;  which  province, 
it  muft  be  obferved,  extends  above  100  miles  farther  into  the 
ocean  than  any  other  part  of  the  country.  The  climate  is  tem¬ 
perate  ;  the  air  pure  and  wholefome ;  and  the  foil,  which  is 
agreeably  diverfified,  produces  all  the  neceffaries  of  life,  and, 
among  its  luxuries,  fome  of  the  moll  excellent  wines.  The 
principal  rivers  are  the  Seine,  Loire,  Rhone,  and  Gironde,  with 
many  others,  that  give  name  to  the  new  geographical  divifion 
of  this  country  into  departments.  The  moft  confiderable  moun¬ 
tains,  befide  the  Alps  and  Pyrenees,  are  thole  of  the  Cevennes 
and  Auvergne.  France  was  lately  .an  abfolute  monarchy,  and 
was  divided  into  feveral  military  governments,  or  provinces. 
Thefe  were  Alface,  Angoumois,  Anjou,  Armagnac,  Artois,  Au- 
nis,  Auvergne,  Barrois,  Bal'ques,  Bearn,  Berry,  Bigorre,  Blafois, 
Boulonnois,  Bourbonnois,  Brefle,  Brittany,  Burgundy,  Cam- 
brefis,  Champagne,  Couferans,  Dauphiny,  Forez,  Foix,  Franche 
Comte,  French  Flanders,  Gafcony,  Gevaudan,  Guienne,  French 
Hainault,  Iile  of  France,  Languedoc,  Limofin,  Lorrain,  Lyonois, 
Marche,  Maine,  Marfan,  Navarre,  Nivernois,  Normandy,  Or- 
leanois,  Perche,  Perigord,  Picardy,  Poitou,  Provence,  Querci, 
liouergue,  Roufillon,  Saintonge,  So-iftonnois,  Touraine,  Velay, 
and  Verrnandois.  Thefe  varied  much  from  each  other  in  point 
of  extent  and  importance,  and  there  were  others  of  ftill  inferior 
confideration.  The  population  of  the  whole  is  eftimated  by  the 
French  at  25,000,000.  The  eftablifhed  religion  was  the  Ro- 
Ynan  Catholic ;  and  the  eccleftaftieal  divifion  of  the  country  was 


into  18  arcbbifhoprics  and  1 13  epifcopal  fees,  exclufive  of  Avi¬ 
gnon,  Carpentras,  Caivaillon,  and  Vaifon,  which  belonged  to  the 
pope.  But  in  1789  a  very  wonderful  revolution  took  place. 
The  deranged  fituation  of  the  finances  of  the  country,  occafion- 
ed  in  a  confiderable  degree  by  the  American  war,  had  induced 
his  moft  Chriftian  majelty  to  convoke,  firft  an  aftembly  of  the 
notables,  or  principal  men  in  the  kingdom,  and  next  (on  the 
ineffedlual  refult  of  their  deliberations)  the  ftates-general,  which 
bad  not  been  aftembled  lince  the  reign  of  Lewis  XI II.  in  1614. 
Thefe  confided  of  three  orders,  the  nobility,  the  clergy,  and  the 
third  eftate,  or  commons.  The  laft  were  double  the  number  of 
the  other  tw  o  orders  united;  and,  when  the  ftates-general  were 
aftembled  at  Verfailles,  a  conteft  arole,  whether  the  three  orders 
fhould  make  three  diftintt  houfes,  or  be  blended  in  one  aftembly. 
The  third  eftate  infifted  upon  the  latter;  they  were  inflexible  on 
this  point;  and,  ailuming  the  title  of  the  National  Aftembly, 
they  declared,  that,  as  fuch,  they  were  competent  to  proceed  to 
bufinefs,  without  the  concurrence  of  the  two  other  orders,  if 
they  ftill  refuled  to  join  them.  In  the  fequel,  the  nobility  and 
clergy  found  it  expedient  to  concede  the  point ;  and  they  all  met 
in  one  hall.  In  the  mean  time,  Paris  was  encircled  by  an  army 
of  50,000  men,  with  the  apparent  view  of  coercing  that  city, 
if  necelfary.  Notwithlianding  this,  on  the  removal  of  the' po¬ 
pular  minifter  M.  Neckar  in  July  1/89)  a  dreadful  infurrec- 
tion  enfued  in  Paris  ;  the  military  refuled  to  fire  upon  the 
people;  the  formidable  Baftile  was  captured  by  the  citizens; 
the  governor  and  fome  other  obnoxious  perfons  were  beheaded, 
and  their  heads  carried  about,  in  horrid  triumph,  on  poles :  in  a 
word,  eight  weeks  after  the  opening  of  the  ftates-general,  on 
the  5th  of  May,  a  revolution  was  effe<fted,  which  then  excited 
aftonifhment,  and,  fmee  that  period,  even  alarm  and  terror  in  all 
Europe.  On  the  17th  of  July,  the  king  vifited  the  Hotel  de 
Ville  In  Paris,  and  furrendered  himfelf,  as  it  were,  to  his  people. 
From  that  moment,  from  being  an  abfolute  monarch,  he  be¬ 
came  one  of  the  moft  limited  in  Europe.  The  national  affein- 
bly,  now  triumphant,  proceeded  to  the  moft  extraordinary  mea- 
fures.  They  abolilhed  nobility  and  the  whole  feudal  lyftem ; 
and,  confifcating  the  poffeffions  of  the  clergy,  rendered  them 
dependent  for  fupport  on  a  public  allowance,  like  the  fervants 
of  the  ftate ;  and  all  the  monafteries  were  fupprefted.  In  Oc¬ 
tober,  in  confequence  of  another  dreadful  riot  at  Verfailles,  the 
king,  the  royal  family,  and  the  national  aftembly,  were  removed 
to  Paris.  The  king  was  now,  in  fatl,  a  ftate-prifoner,  treated 
with  the  formalities  appendant  to  royalty,  but  watched  in  all 
his  motions  with  the  utmoft  circumlpeftion.  From  this  irk- 
fome  fituation  he  attempted  to  efcape,  in  June  1791,  with  the 
queen,  his  filter,  the  dauphin,  and  the  prineefs  his  daughter. 
He  had  almoft  reached  the  frontiers,  when  he  was  arrefted  at 
Varennes,  and  conducted  back  to  Paris.  Such,  however,  was 
then  the  moderation  of  the  popular  party,  that  no  difaftrous 
confequences  enfued.  The  national  aftembly  completed  a  new 
conftitution,  which  was  accepted  by  the  king  in  September  of 
the  lame  year,  when  a  new  national  aftembly  was  eleHed.  Har¬ 
mony  did  not  long  prevail  between  this  aftembly  and  the  king. 
Some  of  their  decrees  he  refuted  to  fanftion ;  and,  on  their 
part,  among  other  fteps,  which  could  not  fail  to  give  umbrage 
to  a  once  powerful  monarch,  was  the  dilbanding  of  his  guard. 
France  was  now  involved  in  a  war  againlt  the  king  of  Hun¬ 
gary  ;  and  the  executive  power  was  fulpefted,  not  only  of  not 
properly  exerting  the  national  force  againft  the  enemy,  but  of 
afting  in  concert  with  him,  and  with  the  emigrant  princes, 
and  others,  who  were  in  arms  againft  their  country.  To  lofe 
the  reputation  of  fincerity  is  the  greateft  unhappinefs  that  can 
befall  a  prince.  It  was  fatal  to  Lewis  XVI.  one  of  the  moft 
humane  and  well-meaning  fovereigns  that  ever  ruled  in  France. 
In  Auguft  1792,  the  mayor  of  Paris,  at  the  head  of  a  deputa¬ 
tion  from  that  city,  appeared  at  the  bar  of  the  national  aftembly, 
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ancT  demanded  the  depofition  of  the  king.  Before  they  could 
deliberate  on  this  demand,  a  dreadful  iufurre6tion  en fued  ;  the 
Tuilleries,  the  royal  rcfidence,  was  attacked ;  thtf  Swifs  guards 
were  defeated  and  maflacred ;  and  the  king  and  royal  family 
took  refuge  in  the  national  afiembly.  That  body  inftantly  de¬ 
creed  the  l'ufpenfion  of  the  executive  power  in  the  hands  of  the 
king,  and  the  convocation  of,  a  national  convention.  The  king 
and  his  family  were  conveyed  to  a  houfe  in  Paris  called  the 
Temple,  and  there  kept  in  clofe  confinement,  with  circum- 
ftances  of  the  moft  humiliating  degradation.  Between  the  pri- 
fon  and  the  grave  of  a  depoted  fovereign,  the  diftance,  it  has 
been  obferved,  is  not  very  remote.  The  convention  met  on  the 
2 1  ft  of  September,  and  inftantly  decreed  the  abolition  of  royalty, 
and  the  formation  of  a  republic  on  the  principles  of  “  liberty 
and  equality.”  In  December  following,  they  decreed,  that  the 
king  ftiould  be  tried  before  them.  The  trial  accordingly  took 
place ;  and  this  tribunal,  exerciiing  at  once  the  incompatible 
charaders  of  accufers,  profecutors,  and  judges,  condemned  the 
unfortunate  monarch ;  who,  in  purfuance  of  their  fentence,  was 
publicly  beheaded,  in  the  Place  de  la  Revolution,  before  called 
the  Place  de  Louis  XV.  on  the  21ft  of  January  179 3.  All 
Europe  exclaimed  againft  the  injuftice  and  cruelty,  not  to  fay 
the  impolicy,  of  this  proceeding.  Powers,  hitherto  neutral  in 
the  war,  were  eager  to  take  an  adive  part  in  it;  and  the  new 
republic,  in  addition  to  the  arms  of  Auftria,  Pruflia,  Sardinia, 
and  the  empire,  had  to  encounter  the  powerful  combination  of 
Great  Britain,  the  United  Provinces,  and  Spain.  This  is  not 
the  place  for  political  conjedures.  Whether  the  French  re¬ 
public  will  be  permanent,  or  the  ancient  order  of  things  reftored, 
is  a  queftion  foreign  to  this  work,  in  which  the  preftnt  geogra¬ 
phical  ftate  of  the  country  muft  be  noticed,  whether  that  ftate 
be  permanent  or  not.  France  then,  it  muft  be  obferved,  was 
divided  by  the  firft  legiflative  affembly  into  83  departments, 
inftead  of  the  ancient  military  provinces ;  and  thefe  departments 
were  fubdivided  into  diftrids,  cantons,  and  municipalities.  The 
names  of  the  departments,  are  Ain,  Aifne,  Allier,  Alps  Upper, 
Alps  Lower,  Ardeche,  Ardennes,  Arriege,  Aube,  Aude,  Aveiron, 
Calvados,  Cantal,  Charente,  Charente  Lower,  Cher,  Correze, 
Corfica,  Cote  d'Or,  Cotes  du  Nord,  Creufe,  Dordogne,  Doubs, 
Drome,  Eure,  Eure  and  Loire,  Finifterre,  Gard,  Garonne  Up¬ 
per,  Gers,  Gironde,  Herault,  Indre,  Indre  and  Loire,  Ifere,  Itle 
and  Vilaine,  Jura,  Landes,  Loir  and  Cher,  Loire  Upper,  Loire 
Lower,  Loiret,  Lot,  Lot  ami  Garonne,  Lozere,  Maine,  Maine 
and  Loire,  Manche,  Marne,  Marne  Upper,  Meurthe,  Meufe, 
Morbihan,  Molelle,  Nord,  Nievre,  Oife,  Orne,  Paris,  Pas  de 
Calais,  Puy  de  Dome,  Pyrenees  Upper,  Pyrenees  Lower,  Py¬ 
renees  Eatiern,  Rhine  Upper,  Rhine  Lower;  Rhone,  Bouches 
du ;  Rhone  and  Loire,  Saone  Upper,  Saone  and  Loire,  Sarte, 
Seine  and  Oife,  Seine  Lower,  Seine  and  Marne ;  Sevres,  les 
deux;  Somme,  Tarn,  Var,  Vendee,  Vienne,  Vienne  Upper, 
Vofges,  and  Yonne.  Each  of  thefe  departments  (which  fee 
In  the  annexed  map  of  France)  has  an  archiepifcopal  or  epifcopal 
town ;  there  being  now  only  ten  archbifhoprics,  or  metropolitan 
circles,  and  73  bifhop’s  fees.  Some  of  thefe  fees  are  cf  new 
creation,  as  Colmar,  Vefoul,  Laval,  Chateauroux,  Gueret,  and 
St.  Maixent.  Flvery  town  of  France  mentioned  in  this  work, 
is  placed  in  its  refpedive  department ;  the  late  province,  in 
which  it  is  fituated,  being  preferved,  as  eflentially  neceflary  to 
the  elucidation  of  former  hiftories,  whatever  may  be  the  ter¬ 
mination  of  a  revolution,  which  has  unfortunately  been  diftin- 
guiihed  hitherto  by  a  feries  of  dreadful  maflacres,  confifcations, 
exiles,  proferiptions,  and  all  the  calamities  of  foreign  and  do- 
meftic  war. 

IJle  of  France,  a  late  province  of  France,  fo  called,  becaufe 
it  was  formerly  bounded  by  the  rivers  Seine,  Marne,  Oife,  Aifne, 
and  Ourque.  It  now  includes  the  four  departments  of  Oile, 
Seine  and  Oife,  Seine  and  Marne,  and  Paris. 


^/7rc/'FRANCE,orMAURiTius,  an  iflandin  the  Indian  Ocean, 
200  leagues  E.  of  Madagafcar.  It  was  early  difeovered  by  the 
Portuguefe.  After  them,  the  Dutch  fettled  on  the  S.  E.  fhore, 
and  gave  it  the  name  of  Mauritius,  in  honour  of  prince  Mau¬ 
rice,  their  ftadtholder;  but  they  abandoned  it,  on  their  acquifi- 
tion  of  the  Cape  of  Good  Hope.  It  then  remained  uninhabit¬ 
ed,  till  the  French  landed  there  in  1720.  This  ifland  is  about 
45  leagues  in  circumference.  Indigo  is  the  general  objed  of 
cultivation  ;  of  which  four  or  five  crops  a-year  are  produced. 
In  1789  one  perfon  only  fent  to  Europe  30, ooolb.  weight  of  it, 
of  a  very  iuperior  quality.  Attempts  have  been  made  to  rear 
cochineal,  as  the  ifland  abounds  with  the  plant  on  which  the  in¬ 
fers  lie;  but  a  {mall  bird  deftroys  the  infed.  The  foil  of  this 
ifland  is  little  fuperierto  that  at  Port  Jackfon.  At  the  diftance 
of  three  leagues  is  a  public  garden,  which,  before  the  late  French 
revolution,  was  kept  with  the  utmoft  care,  and  was  called  the 
King’s  Garden.  Here  a  gardener  lived  at  the  king’s  expence; 
he  reared  the  plants,  and  diftributed  them  gratis  to  the  colonifts. 
The  town  and  harbour  are  called  Port  Louis,  and  are  ftrongly 
fortified ;  but  no  veflel  ought  to  touch  at  this  ifland  in  the  hur¬ 
ricane  months,  Odober,  November,  and  December ;  as  the  har¬ 
bour  cannot  afford  fhelter  for  more  than  fix  or  eight  veflels. 
The  town  is  large,  and  covers  a  great  deal  of  ground ;  but  the 
houfes,  in  general,  are  mean.  Here  are  large  ftore-houfes  and 
every  thing  neceflary  for  the  equipment  of  fleets.  The  number 
of  inhabitants  on  the  ifland,  exdufive  of  the  military,  is  8000 
whites  and  12,000  blacks.  Lon.  37.  9.  E.  Lat.  20.  10.  S. 

FRANCESCA  (Peter),  an  eminent  Florentine  painter  of 
night-pieces  and  batiles,  was  employed  to  paint  the  Vatican. 
He  alfo-painted  portraits,  and  wrote  on  arithmetic  and  geome¬ 
try.  Fie  died  in  1458. 

FRANCFORT  on  the  Maine,  an  ancient,  large,  and  free 
imperial  town  of  Germany,  in  the  circle  of  Franconia.  The 
chief  ftrudure  is  the  town-houfe,  which  is  large  and  handfome, 
but  built  in  the  ancient  tafte.  In  this  the  golden  bull  is  pre¬ 
ferved,  which  is  the  original  of  the  fundamental  laws  of  the  em¬ 
pire;  and  here  is  the  chamber  in  which  the  emperor  is  eleded. 
All  religions  are  tolerated  at  Frankfort,  under  certain  reftric- 
tions ;  but  Lutheranifm  is  the  eftablifbed  faith,  as  the  magif- 
trates  are  of  that  communion.  The  principal  church  is  in  the 
pofleflion  of  the  Roman  Catholics ;  but  no  public  proceflion 
through  the  ftreets  is  permitted.  In  this  church  is  a  chapel,  to 
which  the  emperor  is  conducted  immediately  after  his  eledion, 
in  order  to  be  crowned  by  the  elector  of  Mentz.  The  Jews 
have  a  fynagogue  in  this  citv ;  but  the  Calvinifts  have  never 
been  allowed  any  place  of  worfhip  in  the  territory  of  Francfort. 
They  attend  divine  lervice  at  Bockenheim,  in  the  county  of 
Haqau,  where  they  have  built  a  church.  It  is  remarkable  that, 
in  all  funeral  proceftions  here,  the  crucifix  leads  the  way,  whe¬ 
ther  the  deceafed  has  died  a  Roman  Catholic,  a  Lutheran,  or  a 
Calvinift.  The  Calvinifts  are  very  numerous.  They  are  thought 
to  be  the  moft  induftrious,  and  certainly  are  the  richeft  part  of 
the  inhabitants.  The  number  of  the  Jews  is  very  great,  not- 
withftanding  they  are  compelled  to  live  together  in  a  tingle  nar¬ 
row  ftreet,  built  up  at  one  end.  There  is  a  large  gate  at  the 
other,  which  is  regularly  fliut  at  a  certain  hour  of  the  night, 
after  which  no  Jews  dare  appear  in  the  ftreets.  They  are  obli¬ 
ged  to  fetch  water,  when  a  fire  happens  in  any  part  of  the  city ; 
and  the  magiftrates,  in  return,  permit  them  to  cboofe  judges 
out  of  their  own  body  for  deciding  difputes  among  themlelves  ; 
but  an  appeal  is  open  to  the  magiftrates.  Francfort  is  one  of 
the  moft  trading  places  in  Europe,  and  two  great  fairs  are  held 
here  every  year.  It  was  taken  by  the  French  in  Odober  1792, 
retaken  by  the  Prulfians  in  December  following,  fince  which 
the  French  have  again  taken  it.  It  is  feated  on  the  rivxr  Maine, 
which  divides  it  in  two,  15  miles  N.  E.  of  Mentz,  and  350  W. 
by  N.  of  Vienna.  Lon.  8.  40.  E.  Lat.  49.  55.  N. 
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It  is  remarkable 
It  is  4j  miles  S. 
39.  E.  Lat.  52: 


KnANCFORT  on  tie  Oder,  a  rich  and  handfome  town  of 
Germany,  in  the  middle  marche  of  Brandenburg,  formerly  im¬ 
perial,  but  now  lubjeft  to  the  king  of  Pruffia.  T" 
for  its  three  great  fairs,  and  for  its  univerfity. 

E.  of  Berlin,  and  72  S.  of  Stetin.  Lon,  14. 

23.  N.  / 

FKANCUE-comte,  a  late  province  of  France,  bounded 
on  the  N.  by  Lorrain,  on  the  E.  by  Allace  and  Switzerland,  on 
the  W.  by  Burgundy,  and  on  the  S.  by  Brefle.  It  is  123  miles 
in  length,  and  80  in  breadth,  and  abounds  in  corn,  wine,  cattle, 
horfes,  mines  of  iron,  copper,  and  lead.  It  was  conquered  by 
France  in  1674,  and  ceded  to  it  by  the  treaty  of  Nimeguen  in 
1678.  It  is  now  included  in  the  three  departments  of  Doubs, 
Jura,  and  Upper  Saone. 

FRANCHISE,  in  law.  Franchife  and  liberty  fome  ufe  as 
fynonymous  terms  ;  and  their  definition  is,  “  a  royal  privilege, 
or  branch  of  the  king’s  prerogative,  fubfifting  in  the  hands  of 
a  lubjeft.”  Being  therefore  derived  from  the  crown,  they  mult 
■a rife  from  the  king’s  grant ;  or,  in  fome  cafes,  may  be  held  by  pre- 
lcription,  which,  as  has  been  frequently  laid,  prefuppoles  a  grant. 
The  kinds  of  them  are  various,  and  almolt  infinite.  We  lhall 
here  briefly  touch  upon  fome  of  the  principal ;  premifing  only, 
that  they  may  be  veiled  in  either  natural  perlons  or  bodies-poli- 
tic  ;  in  one  man,  or  in  many  :  but  the  fame  identical  franchife, 
that  has  before  been  granted  to  one,  cannot  be  bellowed  on  ano¬ 
ther;  for  that  would  prejudice  the  former  grant.  To  be  a  coun¬ 
ty-palatine,  is  a  franchife  vetted  in  a  number  of  perfons.  It  is 
likewife  a  franchife  for  a  number  of  perlons  to  be  incorporated 
and  lubfiil  as  a  body-politic;  with  a  power  to  maintain  perpe¬ 
tual  fucceltion,  and  do  other  corporate  afts  :  and  each  individual 
member  of  fuch  corporation  is  alfo  faid  to  have  a  franchile  or 
freedom.  Other  franchifes  are,  to  hold  a  court-leet :  to  have  a 
manor  or  lordlhip  ;  or,  at  lealt,  to  have  a  lordlhip  paramount : 
to  have  waifs,  wrecks,  eltrays,  trealure-  trove,  royal  fifh,  forfei¬ 
tures,  and  deodands  :  to  have  a  court  of  one's  own,  or  liberty 
of  holding  pleas  and  trying  caufes  :  to  have  the  cognizance  of 
pleas ;  which  is  a  Hill  greater  liberty,  being  an  exclufive  right, 
fo  that  no  other  court  lhall  try  caufes  ariling  within  that  juril- 
diftion  :  to  have  a  bailiwick,  or  liberty  exempt  from  the  Iheriff 
of  the  county;  wherein  the  grantee  only,  and  his  officers,  are 
to  execute  all  procefs  :  to  have  a  fair  or  market ;  with  the 
right  of  taking  toll,  either  there  or  at  any  other  public  places,  as 
.at  bridges,  wharfs,  or  the  like ;  which  tolls  mult  have  a  realon- 
able  caufe  of  commencement  (as  in  confideration  of  repairs,  or 
the  like),  elfe  the  franchile  is  illegal  and  void  :  or  laltly,  to  have 
■a  forelt,  chafe,  park,  warren,  or  fiffiery,  endowed  with  privileges 
of  royalty.  See  Chase,  Forest,  &c. 

Franchise  is  alfo  ufed  for  an  afylum  or  fanftuary,  where 
people  are  fecure  of  their  perfons,  &c.  Churches  and  mona- 
Iteries  in  Spain  are  franchifes  for  criminals  ;  fo  were  they  an¬ 
ciently  in  England,  till  they  were  abuled  to  fuch  a  degree  that 
there  was  a  neceffity  for  abolilbing  the  cuttom.  One  of  the  molt 
remarkable  capitulars  made  by  Charlemagne  in  his  palace  of 
Heriltal,  in  779,  was  that  relating  to  the  franchifes  of  churches. 
The  right  of  franchile  was  held  fo  lacred,  that  even  the  lets  re¬ 
ligious  kings  obferved  it  to  a  degree  of  fcrupuloufnefs ;  but  to 
fuch  excels  in  time  was  it  carried,  that  Charlemagne  refolved  to 
reduce  it.  Accordingly  he  forbad  any  provifion  being  carried 
to  criminals  retired  into  churches  for  refuge. 

Franchise  of  Quarters,  is  a  certain  fpace  or  diftrift  at 
Home,  wherein  are  the  houfes  of  the  amballadors  of  the  princes 
of  Europe  ;  and  where  fuch  as  retire  cannot  be  a  r  re  i  ted  or  l'eized 
by  the  lbirri  or  ferjeants,  nor  profeculed  at  law.  The  people  of 
Rome  look  on  this  as  an  old  ufurpation  and  a  fcandalous  pri¬ 
vilege,  which  amballadors,  out  of  a  jealoufy  of  their  power, 
carried  to  a  great  length  in  the  1  5 th  century,  by  enlarging  in- 
fenlibly  the  dependencies  of  their  palaces  or  houfes,  within  which 


the  right  of  franchife  was  anciently  confined.  Several  of  the 
popes,  Julius  III.  Pius  XIV.  Gregory  XIII.  and  Sixtus  V.  pub- 
lillied  bulls  and  ordinances  again!!  this  abufe ;  which  had  ref- 
cued  fo  confiderable  a  part  of  the  city  from  their  authority,  and 
rendered  it  a  retreat  for  the  mol!  abandoned  perfons.  At  length 
Innocent  XI.  exprelsly  refufed  to  receive  any  more  amballadors 
but  fuch  as  would  make  a  formal  renunciation  of  the  franchife 
of  quarters. 

FRANCIA  (Francefco),  a  celebrated  Bolognefe  painter,  born 
in  1450.  He  was  firl!  a  goldfmith  or  jeweller,  afterwards  a 
graver  of  coins  and  medals  ;  but,  applying  at  lal!  to  painting, 
obtained  great  reputation  by  his  works,  particularly  by  a  piece 
of  St.  Seballian,  whom  he  had  drawn  bound  to  a  tree  with  his 
hands  tied  over  his  head.  He  pined  himfelf  into  a  conlump- 
tion,  by  defpairing  to  equal  Raphael,  and  died  in  1^18. 

FRANCIS  (Philip),  a  very  ingenious  writer,  of  iriffi  extrac¬ 
tion,  if  not  born  in  that  kingdom.  His  father  was  a  dignified 
clergyman  in  Ireland,  being  dean  of  lome  cathedral  ;  and  our 
author,  his  lbn,  was  alfo  bred  to  the  church,  and  had  a  doftor’s 
degree  conferred  on  him.  Pie  was.  more  diltinguiffied  as  a  tranf- 
lator  than  as  an  original  writer.  His  verfions  of  Horace  and 
Demollhenes  have  been  jullly  valued:  the  former  is  accompa¬ 
nied  with  notes',  and  is  perhaps  as  complete  and  ufeful  a  work 
of  its  kind  as  hath  yet  appeared.  He  was  alfo  a  confiderable 
political  writer;  and  in  the  beginning  of  the  prefent  reign  is 
luppofed  to  have  been  employed  by  the  government :  for  which 
fervice,  he  was  promoted  to  the  reftory  of  Barrow  in  Suffolk, 
and  to  the  chaplainffiip  of  Chelfea  hofpital.  He  was  alfo  the 
author  of  two  tragedies,  Eugenia,  and  Conllantia ;  but,  as  a 
dramatic  writer,  not  very  luccefsful.  He  died  at  Bath  in  March 
1773  ;  leaving  a  foil,  who  was  then  one  of  the  fupreme  council 
at  Bengal. 

FRANCISCANS,  in  eccleliallical  hiftory,  are  religious  of 
the  order  of  St.  Francis,  founded  by  him  in  the  year  1209. 
Francis  was  the  fon  of  a  merchant  of  Allifi,  in  the  province  of 
Umbria,  who,  having  led  a  diffolute  life,  was  reclaimed  by  a 
fit  of  ficknefs,  and  afterwards  fell  into  an  extravagant  kind  of 
devotion,  that  looked  lefs  like  religion  than  alienation  of  mind. 
Soon  after  this,  viz.  in  the  year  1208,  hearing  the  paffage  re¬ 
peated,  Matt.  x.  9,  10.  in  which  Chrill  addrelfes  his  apoftles. 
Provide  neither  gold,  nor  fiver,  tkc.  he  was  led  to  conlider  a  vo¬ 
luntary  and  abfolute  poverty  as  the  elfence  of  the  golpel,  and  to 
preferibe  this  poverty  as  a  facred  rule  both  to  himfelf  and  to  the 
few  that  followed  him.  This  new  fociety,  which  appeared  to 
Innocent  III.  extremely  adapted  to  the  prefent  Hate  of  the 
church,  and  proper  to  reflore  its  declining  credit,  was  folemnly 
approved  and  confirmed  by  Honorius  III.  in  1223,  and  had  made 
a  confiderable  progrefs  before  the  death  of  its  founder  in  122 6. 
Francis,  through  an  excellive  humility,  would  not  fuffer  the 
monks  of  his  order  to  be  called  fratres,  i.  e.  brethren,  or  friars, 
but  fratcrcvli,  i.  e.  little  brethren,  or  friars-minor,  by  which  de¬ 
nomination  they  Rill  continue  to  be  difiinguilhed.  They  are 
alfo  called  grey  friars,  on  account  of  the  colour  of  their  cloth¬ 
ing,  and  cordeliers,  &rc.  The  Francifcans  and  Dominicans  were 
zealous  and  aftive  friends  to  the  papal  hierarchy,  and,  in  return, 
were  difiinguilhed  by  peculiar  privileges  and  honourable  employ¬ 
ments.  The  Francifcans,  in  particular,  were  invefted  with  the 
trealure  of  ample  and  extenfive  indulgences  ;  the  diltribution  of 
which  was  committed  to  them  by  the  popes,  as  a  means  of  fub- 
fiftence,  and  a  rich  indemnification  for  their  voluntary  poverty. 
In  conlequence  of  this  grant,  the  rule  of  the  founder,  which 
abfolutely  prohibited  both  perfonal  and  collective  property,  fo 
that  neither  the  individual  nor  the  community  were  to  pullels 
either  fund,  revenue,  or  any  worldly  goods,  was  conlidered  as  too 
ft  rift  and  fevere,  and  difpenfed  with  foon  after  h'is  death.  In 
123  1,  Gregory  IX.  publillied  an  interpretation  of  this  rule,  mi¬ 
tigating  its  rigour;  which  was  farther  confirmed  by  Innocent 
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IV.  in  I245>  ar|d  by  Alexander  IV.  in  1247.  Thefe  milder 
alterations  were  zealoufly  oppofed  by  a  branch  of  the  Francif- 
cans  called  the  fpiritual  ;  and  their  complaints  were  regarded  by 
Nicolas  III.  who  in  1279  publifhed  a  famous  conftitution, 
confirming  the  rule  of  St.  Francis,  and  containing  an  elaborate 
explication  of  the  maxims  it  recommended,  r.nd  the  duties  it 
preferibed.  In  1287  Matthew  of  Aqua  Sparta,  being  ele<5led 
general  of  the  order,  difeouraged  the  ancient  difeipline  of  the 
Francifcans,  and  indulged  his  monks  in  abandoning  even  the  ap¬ 
pearance  of  poverty ;  and  this  conduct  inflamed  the  indignation 
of  the  fpiritual  or  aufterer  Francifcans ;  fo  that,  from  the  year 
x 290,  feditions  and  fchifms  arofe  in  an  order  that  had  been  fo 
famous  for  its  pretended  difintereftednefs  and  humility.  Such 
was  the  enthufiaftic  phrenfy  of  the  Francifcans,  that  they  impi- 
oufly  maintained,  that  the  founder  of  their  order  was  a  fecond 
Chrift,  in  all  refpeits  fimilar  to  the  firft :  and  that  their  infti- 
tution  and  difeipline  were  the  true  gofpcl  of  Jefus.  According¬ 
ly  Albizi,  a  Francifcan  of  Pifa,  publifhed  a  book  in  13 S3,  with 
the  applaufe  of  his  order,  intitled.  The  Book  of  the  Conformi¬ 
ties  of  St.  Francis  with  Jefus  Chrift.  In  the  beginning  of  this 
Century,  the  whole  Francifcan  order  was  divided  into  two  parties; 
the  one,  embracing  the  fevere  difeipline  and  abfolute  poverty  of 
St.  Francis,  were  called  fpi  rituals ;  and  the  other,  who  infilled 
on  mitigating  the  aullere  injundtions  of  their  founder,  were  de¬ 
nominated  brethren  of  the  community.  Thefe  wore  long,  loofe, 
and  good  habits,  with  large  hoods ;  the  former  were  clad  in  a 
flrait,  coarfe,  and  Ihort  drefs,  pretending  that  this  drefs  was  en¬ 
joined  by  St.  Francis,  and  that  no  power  on  -earth  had  a  right 
to  alter  it.  Neither  the  moderation  of  Clement  V.  nor  the 
violence  of  John  XXII.  could  appeafe  the  tumult  occafioned  by 
thefe  two  parties :  however,  their  rage  fubfided  from  the  year 
J329.  In  1368  thefe  two  parties  were  formed  into  two  large 
Bodies,  comprehending  the  whole  Francifcan  order,  which  fub- 
fift  to  this  day ;  viz.  the  conventual  brethren,  and  the  brethren  of 
the  obfervance  or  obfervation,  from  whom  fprung  the  capuchins 
and  recolledls.  The  general  opinion  is,  that  the  Francifcans 
came  into  England  in  the  year  1224,  and  had  their  firft  houfe 
at  Canterbury,  and  their  fecond  at  London  ;  but  there  is  no  cer¬ 
tain  account  of  their  being  here,  till  king  Henry  VII.  built  two 
or  three  houfes  for  them.  At  the  difl'olution  of  the  monafteries, 
the  conventual  Francifcans  had  about  55  houfes,  which  were 
under  feven  cuftodies  or  wardenlhips ;  viz.  thofe  of  London, 
York,  Cambridge,  Briltol,  Oxford,  Newcaftle,  and  Worcefter. 

FRANCONIA,  a  circle  of  Germany,  bounded  on  the  N.  by 
Thuringia,  on  the  S.  by  Suabia,  on  the  E.  by  the  Upper  Pala¬ 
tinate,  and  on  the  W.  by  the  Lower  Palatinate ;  being  about 
88  miles  from  N.  to  S.  and  95  from  E.  to  W.  The  middle  is 
very  fertile  in  corn,  wine,  and  fruits ;  but  the  borders  are  full  of 
woods  and  barren  mountains.  The  Franks,  who  conquered 
France,  came  from  this  province,  and  gave  their  name  to  that 
kingdom. 

FRANGULA,  in  botany.  See  Rhamnus. 

FRANK  language,  Lingua  Franca,  a  kind  of  jargon 
fpoken  on  the  Mediterranean,  and  particularly  throughout  the 
coafts  and  ports  of  the  Levant,  compofed  of  Italian,  Spanith, 
French,  vulgar  Greek,  and  other  languages. 

Frank,  or  Franc,  an  ancient  coin,  either  of  gold  or  filver, 
ftruck  and  current  in  France.  The  value  of  the  gold  franc  was 
fomething  more  than  that  of  the  gold  crown ;  the  filver  franc 
was  a  third  of  the  gold  one :  this  coin  has  been  long  out  of 
ufe,  though  the  term  is  ftill  retained  as  the  name  of  a  money 
of  account ;  in  which  fenfc  it  is  equivalent  to  the  livre,  or  20 
fols. 

Frank,  or  Franc,  meaning  literally  free  from  charges  and 
impofitions,  or  exempt  from  public  taxes,  has  various  lignifica- 
tions  in  the  ancient  Englifh  cuftoms. 

Frank  Almolgnc  (libera  clcemofyna),  or  “  free  alms;”  a  tc- 
Vol.  III. 


nure  of  a  fpirittfal  nature,  whereby  a  religious  corporation,  ag¬ 
gregate  or  foie,  holdeth  lands  of  the  donor  to  them  and  their 
fucceflors  for  ever.  The  fervice  which  they  were  bound  to  ren¬ 
der  for  thefe  lands  was  not  certainly  defined  :  but  only  in  gene¬ 
ral  to  pray  for  the  fouls  of  the  donor  and  his  heirs,  dead  or 
alive  ;  and  therefore  they  did  no  feaity  (which  is  incident  to  all 
other  fervices  but  this),  becaufe  this  divine  fervice  was  of  a 
higher  and  more  exalted  nature.  This  is  the  tenure  by  which 
almoft  all  the  ancient  monafteries  and  religious  houfes  held 
their  lands ;  and  by  which  the  parochial  clergy,  and  very  many 
ecclefiaftical  and  eleemolynary  foundations,  hold  them  at  this 
day;  the  nature  of  the  fervice  being  upon  the  reformation  al¬ 
tered,  and  made  conformable  to  the  purer  doftrines  of  the 
church  of  England.  It  was  an  old  Saxon  tenure;  and  con¬ 
tinued  under  the  Norman  revolution,  through  the  great  refpedl 
that  was  fliown  to  religion  and  religious  men  in  ancient  times. 
This  is  alfo  the  reafon  that  tenants  in  frankalmoigne  were  dif 
charged  of  all  other  fervices  except  the  trinoda  necejjitas,  of  re¬ 
pairing  the  highways,  building  caftles,  and  repelling  invafions  ; 
juft  as  the  Druids,  among  the  ancient  Britons,  had  omnium  re¬ 
rum  irnmunitatem.  And  even  at  prefent,  this  is  a  tenure  of  a 
very  different  nature  from  all  others ;  being  not  in  the  leaft 
feodal,  but  merely  fpiritual.  For,  if  the  fervice  be  negledted, 
the  law  gives  no  remedy  by  diftrefs,  or  otherwife,  to  the  lord  of 
whom  the  lands  are  holden ;  but  merely  a  complaint  to  the  or¬ 
dinary  or  vifitor  to  corredt  it. 

FuAUK-Cbace  is  defined  to  be  a  liberty  of  free  chace  in  a  cir¬ 
cuit  adjoining  to  a  foreft,  whereby  perfons  that  have  lands 
within  the  compafs  of  the  fame  are  prohibited  to  cut  down  any 
wood,  &c.  out  of  the  view  of  the  t'orefter. 

Frank-E?*,  fignifies  the  fame  thing  as  holding  lands  and  te¬ 
nements  in  fee-fimple ;  that  is,  to  any  perfon  and  his  heirs,  and 
not  by  fuch  fervice  as  is  required  by  ancient  demefne,  but  is 
pleaded  at  common  law.  See  Fee. 

Frank-Atw,  a  word  applied  to  the  free  and  common  law  of 
the  land,  or  the  benefit  a  perfon  has  by  it.  He  that  for  any  of¬ 
fence  lofeth  this  frank-law  incurs  thefe  inconveniencies,  viz. 
He  may  not  be  permitted  to  ferve  on  juries,  nor  ufed  as  an  evi¬ 
dence  to  the  truth  ;  and  if  he  has  any  thing  to  do  in  the  king’s 
court,  he  muft  not  approach  it  in  perfon,  but  appoint  his  at¬ 
torney;  his  lands,  goods,  and  chattels,  fliall  be  feized  into  the 
king’s  hands ;  and  his  lands  be  eftreated,  his  trees  rooted  up, 
and  his  body  committed  to  cuftody. 

Ft, auk- Marriage,  in  law,  is  where  tenements  are  given  by 
one  man  to  another,  together  with  a  wife,  who  is  the  daughter 
or  coufin  to  the  donor,  to  bold  in  frank-marriage.  By  fucb 
{jift,  though  nothing  but  the  word  frank-marriage  is  exprefled, 
the  donees  fhall  have  the  tenements  to  them,  and  the  heirs  of 
their  two  bodies  begotten  ;  that  is,  they  are  tenants  in  fpecial 
tail.  For  this  one  word ,  f rank-marriage ,  denotes,  ex  vi  termini , 
not  only  an  inheritance,  like  the  word  frank- almolgne,  but  like- 
wife  limits  that  inheritance  ;  fupplying,  not  only  words  of  de- 
feent,  but  of  procreation  alfo.  Such  donees  in  frank-marriage 
are  liable  to  no  fervice  but  fealty  ;  for  a  rent  referved  therein  is 
void  until  the  fourth  degree  of  confanguinity  be  pall  between 
the  iflues  of  the  donor  and  donee. 

Frank -Pledge,  in  law,  fignifies  a  pledge  or  furety  for  the 
behaviour  of  freemen.  According  to  the  ancient  cuftom  of 
England,  for  the  prefervation  of  the  public  peace,  every  free¬ 
born  man,  at  the  age  of  fourteen,  except  religious  perfons, 
clerks,  knights,  and  their  eldeft  fons,  was  obliged  to  give  fecu- 
rity  for  bis  truth  and  behaviour  towards  the  king  and  his  fub- 
jedts,  or  elfe  be  imprifoned.  Accordingly,  a  certain  number  of 
neighbours  became  interchangeably  bound  for  each  other,  to  fee 
each  perfon  of  their  pledge  forthcoming  at  all  times,  or  to  an- 
fwer  for  the  offence  of  any  one  gone  away  :  fo  that  whenever 
any  perfon  offended,  it  was  prcfently  inquired  in  what  pledge 
7  N 
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he  was,  and  there  the  perfons  hound  either  produced  the  offender 
in  3 1  days,  or  made  fatisfadtion  for  his  offence. 

Frank- Tenement.  See  Tenure. 

FRANKED  le.ttf.rs.  The  privilege  of  letters  coming  free 
of  pottage  to  and  from  members  of  parliament  was  claimed  by 
the  Houle  of  Commons  in  1660,:  when  the  firit  legal  fettlement 
of  the  prefent  poft-otlice  was  made ;  but  afterwards  dropped, 
upon  a  private  afturance  from  the  crown,  that  this  privilege 
thould  be  allowed  the  members.  Accordingly  a  warrant  was 
oonftantly  iffued  to  the  poffmafter-general,  directing  the  ak 
lowance  thereof  t6  the  extent  of  two  ounces  in  weight :  till  at 
length  it  was  exprefsly  confirmed  by  4  Geo.  JII.  c.  24.  which 
added  many  new  regulations,  rendered  neceffary  by  the  great 
abufes  -in  the  practice  ot  franking;,  whereby  the  annual 
amount  of  franked  letters  had  increafed  from  23,6001.  in  the 
year  1715,  to  170,700k  in  the  year  1763.  Other  regulations 
afterwards  took  place  ;  in  particular,  franks  were  required  to  be 
dated  (the  month  written  at  length),  and  put  into  the  office 
the  fame  day  ;  notwithftanding  which,  the  revenue  ffill  loft  by 
this,  privilege  above  80,000k  per  annum.  The  following  are 
the  regulations  of  franking  required  by  35  Geo.  III.  and  now 
in  force. 

No  letter  direfted  by  or  to  any  member  of  parliament  fhall 
be  exempted  from  poftage  if  it  exceeds  one  ounce  in  weight. 
No  letter  dir,e£ted  by  any  member  fhall  be  exempted  unlels  he 
fhall  aftually  be  in  the  poft-town,  or- within  the  limits  of  its  de¬ 
livery  of  letters,  or  within  twenty  miles  of  fuch  poft-town,  on 
the  day,  or.  on  the  day  before  the  day,  on  which  the  letter  fhall 
be  put  into  the  office.  No  member  lhall  be  entitled  to  fend  free 
from  poftage  more  than  ten  letters  in  one  day,  nor  to  receive 
more  than  fifteen. 

Whenever  the  number  of  letters  fent  or  received  by  fuch 
member  in  one  day  fhall  exceed  the  number  exempted,  and  the 
poftage  upon  any  of  them  fhall  differ,  the  letters  chargeable 
with  a  higher  poftage  fhall  be  included  in  the  number  exempted, 
in  preference  to  any  chargeable  with  a  lower  poftage,  and  the 
remainder  fhall  be  chargeable  with  the  poftage  to  which  com¬ 
mon  letters  are  now  chargeable.  Terlons  who  may  now  in  right 
of  their  offices  fend  and  receive  letters  free  may  continue  lo  to 
do.  Printed  votes  or  proceedings  in  parliament,  and  printed 
newfpapers,  may  alfo  be  fent  as  ulual. 

No  fingle  letter  fent  by  the  poll  from  any  non-commiffioned 
officer,  feaman,  or  private,  in  the  navy,  army,  militia,  fenci- 
ble  regiments,  artillery,  or  marines,  fhall  be  charged  with 
more  poftage  than  one  penny,  but  the  fame  muff  be  paid  at  the 
time  of  patting  the  fame  into  the  poft-office ;  and  luch  letter 
muff  have  written  thereon,  in  the  hand-writing  of  and  figned  by 
the  commanding  officer,  the  name  of  fuch  commanding  officer, 
and  of  the  fhip,  veffel,  corps,  regimmt,  or  detachment.  Alfo 
no  fingle  letter  directed  to  any  luch  non-commiffioned  officer, 
feaman,  or  private,  fhall  be  charged  with  more  poftage  than 
one  penny,  to  be  paid  on  the  delivery  thereof;  but  fuch  letter 
muft  be  directed  to  fuch  perfons,  lpecifying  the  fhip,  veffel,  re¬ 
giment,  troop,  corps,  company,  or  detachment  to  which  they 
belong  :  And  the  poftmafter  muft  deliver  luch  letter  either  to 
the  party  to  whom  it  fhall  be  diredted,  or  to  fome  perlon  ap  * 
pointed  to  receive  the  fame  by  the  commanding  officer,  and  to 
»o  other. 

Every  cover  containing  patterns  or  famples  of  goods,  not 
exceeding  one  ounce,  lhall  be  charged  only  as  a  fingle  letter,  if 
fent  open  at  the  fides,  and  without  any  letter  or  writing  there¬ 
with,  other  than  the  name  of  the  perfon  fending  the  fame,  the 
place  of  his  abode,  and  the  prices  of  the  articles. 

FRANKEN  (Francifcus),  commonly  called  Old  Frank,  a 
famous  Flemilh  painter,  fuppofed  to  have  been  born  about 
the  year  1544;  but  though  his  works  are  well  known,  very 
few  of  the  circumftances  of  his  life  have  been  tranfmitted  to 


pofterity.  This  mafter  painted  hiftorical  fubjeas  from  the  Old 
and  New  Teftaments ;  and  was  remarkable  for  introducing  $ 
great  number  of  figures  into  his  compofitions,  which  he  had 
the  addrefs  to  group  very  diftindtly.  Vandyck  often  com¬ 
mended  his  works,  and  thought  them  worthy  of  a  place  in  any 
collection. 

Fraxken  (Francifcus),  diftinguilhed  by  the  name  of  Young 
Fra?ik,  was  ihe  fon  of  the  former,  born  in  the  year  1380.  He 
was  in (trudted  by  his  father  ;  whole  ftyle  he  adopted  lo  clofely, 
that  their  works  are  frequently  miftaken.  When  he  found 
himlelf  fufficiently  Ikilled  at  home,  he  travelled  into  Italy  for 
improvement  in  colouring;  and,  on  his  return,  his  works  were 
much  coveted.  The  molt  capital  performances  of  this  painter 
are,  a  fcriptural  performance  in  the  church  of  Notre-dame  at 
Antwerp  ;  and  an  excellent  picture,  in  a  fmall  fize,  of  Solo¬ 
mon’s  idolatry.  Young  Frank  died  in  1642. 

FRANKENDAL,  a  ftrong  town  of  Germany,  in  the  do¬ 
minions  of  the  Elector  Palatine.  It  was  taken  by  the  Spa¬ 
niards  in  1623,  by  the  Swedes  in  1632,  and  was  burnt  by  the 
French  in  1688.  It  is  feated  near  the  Rhine,  leven  miles  S.  of 
Worms.  E.  Ion.  8.  29.  N.  lat.  49.  23. 

FRANKEN IA,  in  botany;  a  genus  of  the  monogynia  or¬ 
der,  belonging  to  the  hexandria  clals  of  plants  ;  and  in  the  na¬ 
tural  method  ranking  under  the  17  th  order,  Calycanthemor , 
The  calyx  is  quinquefid,  and  funnel-fhaped  ;  the  petals  five  ; 
the  ftigma  fexpartite  ;  the  capfule  unilocular  and  trivalvular. 

FRANKINCENSE.  See  Incense. 

FRANKLIN  (Thomas),  D.  D.  chaplain  in  ordinary  to  his 
majefty,  was  the  fon  of  Richard  Franklin,  well  known  as  the' 
printer  of  an  anti-minifterial  paper  called  The  Craftfman-,  in 
the  condudft  of  which  he  received  great  affiltance  from  Lord  Bo- 
lingbroke,  Mr.  Pulteney,  and  other  excellent  writers,  who  then 
oppofed  Sir  Robert  Walpole's  meafures.  By  the  advice  of  the 
lecond  of  thefe  gentlemen,  young  Franklin  was  devoted  to  the 
church,  with  a  promife  of  being  provided  for  by  the  patriot; 
who  afterwards  forgot  his  undertaking,  and  then  entirely  neg¬ 
lected  him.  He  was  educated  at  Wetlminfter-lchool ;  from 
whence  he  went  to  the  univerfity  of  Cambridge,  where  he  be¬ 
came  fellow  of  Trinity-college,  and  was  fome  time  Greek  pro- 
feffor.  In  Dec.  1738  he  was  inftituted  vicar  of  Ware  and 
Thundridge  ;  which,  with  the  ledturefhip  of  St.  Paul,  Covent- 
Garden,  and  a  chapel  in  Queen-ftreet,  were  all  the  preferments 
he  held  till  he  obtained  the  reCtory  of  Brafted  in  Kent.  This 
gentleman  was  pofiefted  of  no  inconfiderable  thare  of  learning 
and  poetical  abilities,  and  was  long  a  favourite  in  the  literary 
world.  His  tranffations  of  Phalaris,  Sophocles,  and  Lucian, 
equally  evince  his  learning  and  his  genius,  as  they  are  not  more 
diftinguilhed  for  fidelity  in  the  verfion,  than  congeniality  with 
the  fpirit  of  the  admirable  originals.  Dr.  Franklin,  like  Mr, 
Foote,  fuffered  a  tranllation  from  the  French  to  be  printed  in 
his  name ;  but  the  Oreftes  and  Eledtra  are  fuppofed  to  be  all 
that  were  really  by  him.  It  was  a  tranllation  of  Voltaire’s 
works,  to  which  alfo  Dr.  Smpllet’s  name  appears.  His  own 
dramatic  compofitions,  of  which  the  principal  are  the  tragedies 
of  the  Earl  of  Warwick  and  Matilda,  are  univerfally  known, 
and  delervedly  efteemed  by  the  public  ;  fo  that  his  death,  which 
happened  March  13,  1784,  may  be  confidered  as  a  real  lofs  to 
the  republic  of  letters. 

Franklin  (Dr.  Benjamin),  one  of  the  mod  celebrated  phi- 
lofophers  and  politicians  of  the  prefent  age,  was  born  at  Bofton 
in  North  America  in  the  year  1706.  His  father  was  a  tallow- 
chandler  ;  whofe  houfe  he  quitted  before  the  age  of  14,  in  or¬ 
der  to  go  to  Philadelphia,  where  he  was  introduced  to  the  only 
printer  eftablifhed  in  that  city.  This  perfon,  being  ftruck 
with  his  appearance  and  manner,  took  him  into  his  houfe,  and 
inftrudted  him  in  his  art ;  and  Franklin,  by  his  difpofition,  ge¬ 
nius,  and  diligence,  foon  defer ved  and  increafed  the  favourable 
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opinion  that  had  been  entertained  of  him  by  his  mafter.  Nor 
was  he  lefs  agreeable  tothofewho  vifited  the  printing-houfe  out 
of  curiofity'  :  for  the  typographical  art  being  then  almotl  un¬ 
known  in  thofe  parts,  great  numbers  were  attracted  by  the 
my  fiery ;  and  were  fo  well  pleated  with  the  (kill,  activity,  and 
communicative  manner  of  our  young  operator,  that  they  feldom 
went  away  without  leaving  him  feme  marks  of  their  liberality. 
Here  he  toon  began  to  mamt'eft  that  love  of  learning  and  third 
after  knowledge  for  which  he  was  fo  remarkable  :  and,  as  it  was 
difficult  to  procure  books  from  England,  young  Franklin  en¬ 
tered  into  a  fociety  with  tome  others  of  his  own  age  ;  among 
whom  it  was  agreed,  that  they  fhould  bring  fuch  books  as  they 
had  into  one  place,  in  order  to  form  a  common  library.  This  re- 
fource,  however,  was  found  fo  defective,  that  the  fociety,  at 
Franklin’s  perfuafion,  refolved  to  contribute  a  fmall  fum  monthly 
towards  the  purchafe  of  books  for  their  ufe  from  London.  Thus 
their  ftock  began  to  increafe  rapidly ;  and  the  inhabitants  of 
Philadelphia,  being  defirous  of  having  a  ffiare  in  their  literary 
knowledge,  propoled  that  the  books  fhould  be  lent  out  on  paying 
a  fmall  fum  for  the  indulgence.  Thus  in  a  few  years  the  fociety 
became  rich,  and  potfeiled  more  books  than  were  perhaps  to  be 
found  in  all  the  other  colonies  ;  the  collection  was  advanced  in¬ 
to  a  public  library  ;  and  the  other  colonies,  fenfible  of  the  ad¬ 
vantages  refulting  from  thence,  began  to  form  fimilar  plans  ; 
whence  originated  the  libraries  at  Botlon,  New  York,  Charlef- 
town,  &c.  that  of  Philadelphia  being  now  inferior  to  none  in 
Europe. 

Mr.  Franklin,  notwithflanding  all  the  advantages  he  could 
derive  from  his  fituation  in  Philadelphia,  was  not  yet  fatisfied. 
lie  came  over  to  England,  therefore,  in  the  year  1724  or  172  7, 
and  worked  as  a  journeyman  printer  with  one  Mr.  Watts.  By 
him  he  was  greatly'  etieemed  ;  and  treated  with  luch  kindnefs, 
that  it  was  always  remembered  with  gratitude  by  our  philofo- 
pher.  Mr.  Watts  often  predicted,  that  this  young  American 
compofitor  would  one  day  make  a  confiderable  figure  in  the 
world  ;  and  he  lived  to  fee  his  prediction  fulfilled  with  regard  to 
his  philofophical  difeoveries,  as  well  as  in  the  part  he  took  in 
political  matters. 

Plaving  (laid  feme  time  in  London,  Mr.  Franklin  returned 
to  Philadelphia,  where  he  periuaded  the  printer  with  whom  he 
formerly  relided  to  fet  up  a  newfpaper ;  which  was  attended 
with  fuch  benefit,  that  his  matter  admitted  him  as  a  partner  in 
the  bufinefs,  and  gave  him  his  daughter  in  marriage.  Having 
thus  etlablitlied  himfelf  as  a  printer,  and  acquired  tome  fortune, 
Air.  Franklin  was  left  at  liberty  to  follow  the  natural  bent  of  his 
genius.  Being  much  addicted  to  the  ftudy  of  natural  philofo- 
phy,  and  the  difeovery  of  the  Leyden  experiment  in  electricity' 
having  rendered  that  fcience  an  object  of  general  curiofity',  Mr. 
Franklin  applied  himfelf  to  it,  and  foon  began  to  diftinguiffi 
himfelf  eminently  in  that  way.  He  is  particularly  remarkable 
for  being  the  firll  who  thought  of  fecuring  buildings  from  light¬ 
ing  ;  and  he  is  generally  thought  to  have  been  the  inventor  of 
the  eleftrical  kite,  though  l'ome  aferibe  this  invention  to  another. 
His  theory  of  pofitive  and  negative  electricity  has  alfo  received 
the  lanCtion  of  public  approbation ;  though,  when  rigoroutly 
inveftigated,  it  does  not  feem  capable  of  fupporting  itfelf.  See 
Electricity,  p.  25$.  His  theories  were  at  firlt  oppofed  by  the 
members  of  the  Royal  Society'  in  London;  but  in  1755,  when  he 
returned  to  that  city,  they  voted  him  the  gold  medal  which  is  an¬ 
nually  given  to  the  perfon  who  pretents  a  memoir  on  the  molt 
curious  and  interelting  lubjeCt.  He  was  likewife  admitted  a 
member  of  the  Society,  and  had  the  degree  of  doCtor  of  laws 
conferred  upon  him  by  one  of  the  universities  :  but  at  this  time, 
by  reafon  of  the  war  which  broke  out  between  Britain  and 
France,  he  returned  to  America,  and  began  to  take  a  ffiare  in 
the  public  affairs  of  that  country. 

1  laving  planned  the  different  potls  through  the  continent  of 


America,  he  was  made  poftmafter-gcneral  for  that  country  ; 
but,  as  in  the  fubfequent  difputes  he  took  always  the  popular 
fide,  he  was  afterwards  removed  from  that  employment.  In  the 
y'ear  1 767  he  was  examined  before  the  houfe  of  commons  con¬ 
cerning  the  ftamp-aCt.  In  1773,  having  been  appointed  agent 
for  the  province  of  Pennfylvania,  he  came  over  to  England  at  the 
time  when  the  difputes  between  Great  Britain  and  America  were 
on  the  point  of  coming  to  extremities;  when  he  attracted  the 
public  attention  by  a  letter  on  the  duel  betwixt  Mr.  AVhately  and 
Air.  Temple  concerning  the  publication  of  governor  Hutchin- 
fon’s  letters.  On  the  29th  January  next  year,  he  was  examined 
before  the  privv-council,  on  a  petition  he  had  prefented  long  be¬ 
fore  as  agent  for  Alufiachufets  Bay  againtl  Mr.  Idutchinfon  : 
but  this  petition,  being  difagreeable  to  minillry,  was  precipi¬ 
tately'  rejected,  and  Dr.  Franklin  was  foon  after  remfived  from 
his  office  of  potlmalter-general  for  America.  Fie  was  now 
looked  upon  byr  government  with  fuch  a  jealous  eye, -that  fome 
thoughts  were  entertained  of  having  him  arrelted  as  a  fomenter 
of  rebellion.  The  Doctor,  however,  being  on  his  guard,  de¬ 
parted  for  America  in  the  beginning  of  the  year  1 77.5  with 
fuch  privacy,  that  he  had  left  England  before  it  was  l’ufpecled 
that  he  entertained  any  defign  of  quitting  it.  Being  named  one 
of  the  delegates  to  the  continental  congrels,  be  had  a  principal 
ffiare  in  bringing  about  the  revolution  and  declaration  of  inde- 
pendency  on  the  part  of  the  colonies.  In  1776  he  was  deputed 
by'  congrefs  to  Canada,  to  negotiate  with  the  people  in  that 
country',  and  to  perfuade  them  to  throw  off  the  Brilifh  yoke;, 
but  the  Canadians  had  been  1b  much  difgufted  with  the  hot¬ 
headed  zeal  of  the  New  Englanders,  who  had  burnt  fome  of 
their  chapels,  that  they  refuted  to  liffen  to  the  propofals,  though 
enforced  by  all  the  arguments  Dr.  Franklin  could  make  ule  of. 
On  his  return  to  Philadelphia,  congrefs,  fenfible  how  much  be 
was  etieemed  in  France,  lent  him  thither  to  put  a  finiffiing 
hand  to  the  private,  negotiations  of  Air.  Silas  Deane  ;  and  this 
important  commiffion  was  readily  accepted  by  the  Doctor, 
though  then  in  the  7  ill  year  of  his  age.  The  event  is  well 
known  ;  a  treaty  of  alliance  and  commerce  was  figned  between 
France  and  America;  and  AI.  Le  Iloi  allerts,  that  the  Dodtor 
had  a  great  fliare  in  the  t ran  faction,  by  llrongly  adviling  AL 
Maurepas  not  to  lofe  a  fingle  moment,  if  he  wiffied.  to  lecure  the 
friendffiip  of  America,  and  to  detach  it  from  the  mother-coun¬ 
try.  He  likewife  informs  us,  that  no  man  could  be  more  re-,, 
joiced  than  Dr.  Franklin  was  on  the  day  that  the  Britiffi  am- 
baffador  Lord  Stormont  quitted  Paris  on  account  of  the  rupture 
betwixt  the  two  nations.  In  1777  be  was /regularly  appointed 
plenipotentiary'  from  Congrefs  to  the  French  court,  but  obtained 
leave  of  difmilfion  in  1780.  Having  at  latl  feen  the  full  ac- 
eomplithment  of  his  wiffies  by  the  conclufion  of  the  peace  in 
1783,  which  gave  independency  to  America,  he  became  defirous 
of  revifiting  his  native  country.  1  le  therefore  recpiefted  to  be 
recalled  ;  and,  after  repeated  folicitations,  Mr.  Jeff'erlbn  was 
appointed  in  his  room.  On  the  arrival  of  his  fucceflor,  he  re¬ 
paired  to  Havre  de  Grace,  and,  eroding  the  Channel,  lauded  at 
Newport  in  the  Itle  of  Wight  and,  alter  a  favourable  palfage, 
arrived  fafe  at  Philadelphia  in  the  month  of  September  17S3. 
He  was  received  amidlt  the  acclamations  of  a  vail  multitude, 
who  flocked  from  all  parts  to  fee  him,  and.  who  conducted  him 
in  triumph  to  his- own  houfe.  fn  a  few  days  he  was  vifited  by 
the  members  of  the  congrefs  and  the  principal  inhabitants  of 
Philadelphia.  He  was  afterwards  twice  chofen  prefident  of  the 
a  tie  mb!  v  of  Philadelphia  ;  but  his  increafnig  infirmities  obliged 
him  to  afk  permitlion  to  retire,  and  to  1  pend  the  remainder  of 
his  life  in.  tranquillity  ;  which  was  granted. 

During  the  greateft  part  of  his  life-time,  the  Doctor  had 
been  very  healthy,  hi  the  year  1735,  indeed,  he  wasat  tacked 
by  a  pleurity,  which  ended  in  a  tbppuratlon  of  the  lungs, 
from  which,  as  well  as  from  another  attack  of  the  lame  kindaf- 
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terwards,  tie  neverthelefs  recovered.  As  he  advanced  in  years, 
however,  he  became  fubjc£t  to  fits  of  the  gout,  to  which  in  the 
year  1782  a  nephritic  colic  was  fuperadded.  From  this  time  he 
became  fubjeT  to  the  ftone  as  well  as  the  gout,  and  for  the  laft 
twelve  months  of  his  life  thefe  complaints  almoft  entirely  con¬ 
fined  him  to  his  bed.  Notwithftanding  his  diftreffed  fituation, 
however,  neither  his  mental  abilities  nor  his  natural  cheerful- 
nefs  ever  forfook  him.  His  memory  was  very  tenacious  to  the 
very  laft  ;  and  he  Teemed  to  be  an  exception  to  the  general  rule, 
that  at  a  certain  period  of  life  the  organs  which  are  fubfervient 
to  memorv  become  callous  ;  a  remarkable  inftance  of  which  is, 
that  he  learned  to  fpeak  French  after  he  had  attained  the  age  of 
70.  About  16  days  before  his  death,  he  was  feized  with  a  fe- 
-verifh  diforder ;  which,  about  the  third  or  fourth,  was  attended 
with  a  pain  in  the  left  breaft.  This  became  at  laft  very 
acute,  and  was  accompanied  with  a  cough  and  laborious  breath¬ 
ing.  Thus  he  continued  for  five  days,  when  the  painful  fymp- 
toms  ceafed  at  once,  and  his  family  began  to  flatter  themfelves 
with  hopes  of  his  recover)'.  But  a  new  impofthume  had  now 
taken  place  in  the  lungs ;  which  fuddenly  breaking  as  the 
others  had  done,  he  was  unable  to  expectorate  the  matter  fully. 
Hence  fatal  fymptoms  arofe,  and  he  expired  on  the  17  th  of 
April  1790.  He  left  one  fon,  governor  William  Franklin,  a 
zealous  loyalift,  who  afterwards  refided  at  London  ;  and  a 
daughter,  married  to  Mr.  William  Bache,  merchant  in  Phila¬ 
delphia.  This  lady  was  his  greateft  favourite,  and  waited  upon 
him  during  his  laft  illnefs. 

With  regard  to  the  character  of  Dr.  Franklin,  he  was  faid 
to  be  fententious  but  not  fluent  in  fociety  ;  rather  inclined  to 
Men  than  to  talk  ;  an  informing  rather  than  a  pleafing  com¬ 
panion  5  very  impatient,  however,  of  interruption  ;  fo  that  he 
would  frequently  mention  the  cuftom  of  the  Indians,  who  keep 
filence  for  fome  time  before  they  anfwer  a  queftion  which  they 
have  heard  with  attention.  With  regard  to  religion,  he  was  a 
firm  believer  in  the  Scriptures  ;  and  his  fentiments  on  death 
may  be  gathered  from  a  letter  written  about  35  years  ago  to 
Mifs  Hubbard,  on  the  death  of  her  father-in-law  Mr.  John 
Franklin.  The  DoClor  was  author  of  many  traCls  on  electri¬ 
city,  and  other  branches  of  natural  philofophy,  as  well  as  on 
politics  and  mifcellaneous  fubjeCts. 

FRANKS,  Francs,  Frankis,  or  Franquis,  a  name 
which  the  Turks,  Arabs,  Greeks,  &:c.  give  to  all  the  people  of 
the  weftern  parts  of  Europe.  The  appellation  is  commonly 
fuppofed  to  have  had  its  rife  in  Afia,  at  the  time  of  the  croi- 
lades;  when  the  French  made  the  moft  confiderable  figure 
among  the  croifees  :  from  which  time  the  Turks,  Saracens, 
Greeks,  Abyifinians,  &rc.  ufed  it  as  a  common  term  for  all  the 
Chriftians  of  Europe ;  and  called  Europe  itfelf  Frankiftan.  The 
Arabs  and  Mahometans,  fays  M.  d'Herbelot,  apply  the  term 
Franks  not  only  to  the  French  (to  whom  the  name  origi¬ 
nally  belonged),  but  alfo  to  the  Latins  and  Europeans-  in  ge¬ 
neral.  But  F.  Goar,  in  his  notes  on  Condinus,  cap.  5.n.  43. 
furniflies  another  origin  of  the  appellation  Franks,  of  greater 
antiquity  than  the  former.  He  obferves,  that  the  Greeks  at  firft 
confined  the  name  to  the  Franci,  i.  e.  the  German  nations  who 
had  fettled  themfelves  in  France  or  Gaul ;  but  afterwards  they 
gave  the  fame  name  to  the  Apulians  and  Calabrians,  after 
they  had  been  conquered  by  the  Normans ;  and  at  length  the 
name  was  farther  extended  to  all  the  Latins.  In  this  lenfe  is 
the  word  ufed  by  feveral  Greek  writers  :  as  Comnenus,  &c. 
who,  to  diftinguifh  the  French,  call  them  the  'ivejlern  Franks. 
Du  Cange  adds,  that  about  the  time  of  Charlemagne,  they  dif- 
tinguifhed  eaftern  France,  weftern  France,  Latin  or  Roman 
France,  and  German  France,  which  was  the  ancient  France, 
afterwards  called  Franconia. 

FRASCATI,  orFREscATi.  See  Frescati. 
FRATERNITY,  brotherhood,  the  relation  or  union  of 


brothers,  friends,  partners,  affociates,  &c.  In  a  civil  fenfe  it 
is  ufed  for  a  guild,  afl'ociation,  or  fociety  of  perfons,  united  into 
a  body,  for  fome  common  intereft  or  advantage.  See  Com¬ 
pany  and  Guild. 

Fraternity,  in  the  Roman  Catholic  countries,  fignifies  a 
fociety  for  the  improvement  of  devotion.  Of  -thefe  there  are 
feveral  forts ;  as,  1 .  The  fraternity  of  the  rofary,  founded  by 
St.  Dominic.  It  is  divided  into  two  branches,  called  the  com¬ 
mon  rofary,  and  the  perpetual  rofary  ;  the  former  of  whom  are 
obliged  to  confefs  and  communicate  every  firft  Sunday  in  the 
month,  and  the  latter  to  repeat  the  rofary  continually.  2.  The 
fraternity  of  the  fcapulary,  whom  the  blefled  Virgin,  according 
to  the  fabbatine  bull  of  pope  John  XXII.  has  promifed  to  deli¬ 
ver  out  of  hell  the  firft  Sunday  after  their  death.  3.  The  frater¬ 
nity  of  St.  Francis’s  girdle  are  clothed  with  a  fack  of  a  grey  co¬ 
lour,  which  they  tie  with  a  cord  ;  and  in  proceffions  walk  bare¬ 
footed,  carrying  in  their  hands  a  wooden  crofs.  4.  That  of  St. 
Auftin’s  leathern  girdle,  comprehends  a  great  many  devotees. 
Italy,  Spain,  and  Portugal,  are  the  countries  where  one  fees 
the  greateft  number  of  thefe  fraternities,  fome  of  which  afiume 
the  name  of  arch-fraternities .  Pope  Clement  VII.  inftituted  the 
arch-fraternity  of  charity,  which  diftribute  bread  every  Sun¬ 
day  among  the  poor,  and  give  portions  to  40  poor  girls  on  the 
feaft  of  St.  Jerom  their  patron.  The  fraternity  of  death  bury 
fuch  dead  as  are  abandoned  by  their  relations,  and  caufe  mafles 
to  be  celebrated  for  them. 

FRATRES  arvales.  See  Akvales. 

FRATRIAGE,  the  partition  among  brothers,  or  co-heirs# 
coming  to  the  fame  inheritance  or  fuccelfion. 

FRATRICELLI,  in  ecclefiafiical  hiftory,  an  enthufiaftic 
feeft  of  Francifcans,  which  role  in  Italy,  and  particularly  in 
the  marquifate  of  Ancona,  about  the  year  1294.  The  word  i» 
an  Italian  diminutive,  fignifying  fratercuTi,  or  “  little  bro¬ 
thers  and  was  here  ufed  as  a  term  of  derifion,  as  they  were 
moft  of  them  apoftate  monks,  whom  the  Italians  call  frateUz, 
or  fratricelli.  For  this  reafon  the  term  fratricelli,  as  a  nick¬ 
name,  was  given  to  many  other  fefts,  as  the  Catharifts,  the 
Waldenfes,  &c.  however  different  in  their  opinions  and  in  their 
conduct.  But  this  denomination  applied  to  the  auftere  part 
of  the  Francifcans  was  confidered  as  honourable.  See  Fran¬ 
ciscans. 

The  founders  were  P.  Maurato,  and  P.  de  Fofibmbroni,  who 
having  obtained  of  pope  Celeftin  V.  a  permiffion  to  live  in  foli- 
tude,  after  the  manner  of  hermits,  and  to  obferve  the  rule  of 
St.  Francis  in  all  its  rigour,  feveral  idle  vagabond  monks  joined 
them,  who,  living  after  their  own  fancies,  and  making  all  per¬ 
fection  to  confift  in  poverty,  were  foon  condemned  by  pope  Bo¬ 
niface  VIII.  and  his  fucceflor,  and  the  inquifitors  ordered  to 
proceed  againft  them  as  heretics  :  which  commiflion  they  exe¬ 
cuted  with  their  ufual  barbarity.  Upon  this,  retiring  into  Si¬ 
cily,  Peter  John  Oliva  de  Serignan  had  no  fooner  publifhed  his 
Comment  on  the  Apocalypfe,  than  they  adopted  his  errors. 
They  held  the  Romifb  church  to  be  Babylon,  and  propofed  to 
eftablifli  another  far  more  perfect  one  :  they  maintained,  that 
the  rule  of  St.  Francis  was  the  evangelical  rule  obferved  by  Je- 
fus  Chrift  and  his  apoftles.  They  foretold  the  reformation  of 
the  church,  and  the  reftoration  of  the  true  gofpel  of  Chrift,  by 
the  genuine  followers  of  St.  Francis,  and  declared  their  afi'ent 
to  almoft  all  the  doctrines  which  were  publilhed  under  the  name 
of  the  abbot  Joachim,  in  the  “  Introduction  to  the  everlafting 
Gofpel,”  a  book  publilhed  in  1250,  and  explained  by  one  of  the 
lpiritual  friars,  whofe  name  was  Gerhard.  Among  other  enor¬ 
mities  inculcated  in  this  book,  it  is  pretended  that  St.  Francis 
was  the  angel  mentioned  in  Rev.  xiv,  6.  and  had  promulgated 
to  the  world  the  true  and  everlafting  gofpel  of  God;  that  the 
gofpel  of  Chrift  was  to  be  abrogated  in  1260,  and  to  give  place 
to  this  new  and  everlafting  gofpel,  which  was  to  be  fubftituted 
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in  its  room  ;  and  that  the  minifters  of  this  great  reformation 
were  to  be  humble  and  bare-fooled  friars,  deftitute  of  all  worldly 
employments.  Some  fay  th?y  even  defied  a  pope  of  their 
church  ;  at  lead  they  appointed  a  general,  with  fuperiors,  and 
built  monafteries,  &e.  Betide  the  opinions  of  Oliva,  they 
held  that  the  facramerits  of  the  church  were  invalid  ;  bec'aufe 
thofe  who  adminiliered  them  had  no  longer  any  power  or  ju- 
rifdiftion.  They  were  condemned  afrefli  by  pope  John  XXIf. ; 
in  confequence  of  whole  cruelty  the}’  regarded  him  as  the  true 
antichrift;  but  feveral  of  them,  returning  into  Germany,  were 
fheltered  by  Lewis,  duke  of  Bavaria,  the  emperor.  There  are 
authentic  records,  from  which  it  appears,  that  no  lefs  than 
2000  perfons  were  burnt  by  the  inquisition,  from  the  year  1318 
to  the  time  of  Tnnocent  VI.  for  their  indexible  attachment  to 
the  poverty  of  St.  Francis.  The  leverities  again  ft  them  were 
again  revived  towards  the  clofe  of  the  15th  century  by  pope  Ni¬ 
colas  V.  and  his  fucceflors.  However,  all  the  perfections 
which  this  left  endured  were  not  fullicient  to  extinguish  it;  for 
it  fubfilted  until  the  times  of  the  reformation  in  Germany, 
when  its  remaining  votaries  adopted  the  caufe  and  embraced 
the  doHrine  and  dilciplineof  Luther.  And  this  has  led  Popifh 
writers  to  charge  the  Fratricelli  with  many  enormities,  fome  of 
which  are  recounted  by  M.  Bayle,  art.  Fratricelli. 

The  Fratricelli  had  many  other  denominations:  they  were 
called  fratricelli,  according  to  fome,  becaufe  they  lived  in  com¬ 
munity,  in  imitation  of  the  primitive  Chriftians,  or  rather 
through  the  humility  of  the  founder  of  the  Francifcan  order,  to 
which  the  Fratricelli  originally  belonged  ;  dulr.ini ,  from  one  of 
their  doftors  ;  Bizocbi,  Begums,  and  Bcghardi. 

FRAUD,  in  law,  figniftes  deceit  in  grants,  or  conveyances 
of  lands,  &c.  or  in  bargains  and  fales  of  goods,  &c.  to  the  da¬ 
mage  of  another  perfon.  A  fraudulent  conveyance  of  lands  or 
goods  to  deceive  creditors,  as  to  crcditois,  is  void  inlaw.  And 
a  fraudulent  conveyance,  in  order  to  defraud  purchafcrs,  is  alto 
to  luch  purchafers  void  ;  and  the  perfons  juftifying  or  putting 
off  fuch  grants  as  good,  (hall  forfeit  a  year’s  value  of  the  lands, 
and  the  full  value  of  the  goods  and  chattels,  and  likewife  fhall 
be  imprifoned.  See  Cheating.  . 

FRAUSTADT,  a  town  of  Silefia,  remarkable  for  a  battle 
the  Swedes  gained  here  over  the  Saxons  in  1706.  It  is  20  miles 
N.-W.  of  Glogaw.  Lon.  16.  3.  E.  Lat.  31.  48.  N. 

FRAXINELLA,  in  botany.  See  Dictamnus.  It  is  re¬ 
markable  of  this  odorous  plant,  that,  when  in  full  bloftbm,  the 
air  which  fur  rounds  it  in  a  Hill  night  may  be  inflamed  by  the 
approach  of  a  lighted  candle.  Dr.  Watfon  doubts  whether  this 
inflammability  proceeds  from  an  inflammable  air  which  is  ex¬ 
haled  by  the  plant,  or  from  fome  of  the  finer  parts  of  tbe'ef- 
fcntial  oil  of  the  plant  being  dilfolved  in  the  common  atmo- 
fpberical  air.  The  latter  is  the  raoft  probable  fuppofition  ;  for 
were  it  the  pure  inflammable  air,  as  Mr.  Cavallo  obferves,  it 
would,  on  account  of  its  fmall  fpecific  gravity,  leave  the  plant  as 
foon  as  it  was  produced.  Common  air  acquires  the  property 
of  becoming  inflammable,  by  being  tranfmitted  through  feveral 
effential  oils. 

FRAXlNUS,  the  Ash  ;  a  genus  of  the  dioscia  order,  be- 
longing  to  the  polygamia  clafs  of  plants  ;  and  in  the  natural 
method  ranking  under  the  44th  order,  Sepiaricc.  There  is  no 
hermaphrodite  calyx,  or  it  is  quadripartite  ;  and  there  is  either 
no  corolla,  or  it  is  tctrapetalous :  there  are  two  flamina ;  one 
piftil  ;  one  lanceolated  feed ;  and  the  piftil  of  the  female  is  lan- 
ceolated.  There  are  fix  fpecies  ;  of  which  the  raoft  ufeful  is 
the  common  alh,  which  is  fo  well  known,  that  it  needs  no  de- 
feription.  If  a  wood  of  thefe  trees  is  rightly  managed,  it  will 
turn  greatly  to  the  advantage  of  the  owner  :  for  by  the  under¬ 
wood,  which  will  be  fit  to  cut  every  eight  or  ten  years,  there 
will  be  a  continual  income,  more  than  fullicient  to  pay  the  rent 
of  the  ground  and  all  other  charges  ;  and  Hill  there  will  be  a 
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flock  preferred  for  timber,  which  in  a  few  years  will  be  worth 
40s.  or  50s.  per  tree.  This  tree  flourifties  belt  in  groves,  but 
grows  very  well  in  rich  foil  in  open  fields.  It  bears  tranfplanting 
and  lopping.  In  the  north  of  Lancafhire  they  lop  the  tops  of 
thefe  trees  to  feed  the  cattle  in  autumn  when  the  grafs  is  on  the 
decline  ;  the  cattle  peeling  off  the  bark  as  food.  The  wood 
hath  the  Angular  property  of  being  nearly  as  good  when  young 
as  when  old.  It  is  hard  and  tough,  and  is  much  ufed  to  make 
the  tools  employed  in  hulbandry.  The  afiies  of  the  wood  afford 
very  good  potalh.  The  bark  is  ufed  in  tanning  calf-fkin.  A 
flight  infulion  of  it  appears  of  a  pale  yellowifti  colour,  when 
viewed  betwixt  the  eye  and  the  light;  but  when  looked  down 
upon,  or  placed  betwixt  the  eye  and  an  opaque  objeH,  appears 
blue.  This  bluenefs  is  deftroyed  by  the  addition  of  an  acid, 
but  recovered  by  alkalis.  The  feeds  are  acrid  and  bitter.  In 
the  church-yard  of  I.ochaber  in  Scotland,  Dr.  Walker  mea- 
fured  the  trunk  of  a  dead  afti  tree,  which  at  five  feet  from  the 
furface  of  the  ground  was  58  feet  in  circumference.  Horfes, 
cows,  flieep,  and  goats  eat  it  ;  but  it  fpoils  the  milk  of  cows, 
fo  that  itfhoukl  not  be  planted  in  dairy  farms. 

FRAY  literally  iignifies  to  fret;  as  cloth  or  fluff  does,  by 
rubbing  or  over-much  wearing.  Among  hunters  a  deer  is  faid  to 
fray  his  head,  when  he  rubs  it  againft  a  tree,  to  caufe  the  Ikins 
of  his  new  horns  to  come  off. 

FRAZER  SBURG,  a  fmall  but  pleafant  town  of  Scotland, 
in  Alierdeenfhire,  built  by  Sir  Alexander  Frazer  of  Philorth  in 
1600.  It  is  feated  clofe  by  the  promontory,  called  Kinnaird’s 
Flead,  on  which  a  lighthoufe  has  been  lately  ereHed.  This 
town  has  a  tolerable  harbour,  and  is  40  miles  N.  of  Aber¬ 
deen. 

FREA,  oi’Frigga,  the  wife  of  Odin,  was,  next  to  him, 
the  moll  revered  divinity  among  the  Heathen  Saxons,  Danes, 
and  other  northern  nations.  As  Odin  was  believed  to  be  the 
father,  Frea  was  efteemed  the  mother  of  all  the  other  gods.  In 
the  moil  ancient  times,  Frea  was  the  fame  with  the  goddefs  Her- 
thus,  or  Earth,  who  was  io  devoutly  worfliipped  by  the  Angli 
and  other  German  nations.  But  when  Odin,  the  conqueror  of 
the  north,  ufurped  the  honours  due  only  to  the  true  Odin,  his 
wife  Frea  ufurped  thofe  which  had  been  formerly  paid  to  mo¬ 
ther  Earth.  She  was  worfliipped  as  the  goddefs  of  love  and 
pleafure,  who  bellowed  on  her  votaries  a  variety  of  delights, 
particularly  happy  marriages  and  eafy  child-births.  To  Frea 
the  fixth  day  of  the  week  was  conlecrated,  which  Hill  bears 
her  name. 

FREAM,  a  name  given  by  farmers  to  ploughed  lands  worn 
out  of  heart,  and  laid  fallow. 

FREATS,  or  Fkeits,  a  term  ufed  in  Scotland  for  ill  omens, 
and  fometimes  denoting  accidents  fu pern atu rally  unlucky.  King 
James  VI.  in  his  Damonologie,  MS.  pen.  Edit.  15.  I.  chap.  IV. 
p.  13.  “  But  I  pray  you  forget  not  likeways  to  tell  what  are  the 
Devill’s  rudiments  ?  E.  His  rudiments  I  call  firil  in  generall  all 
that  quhilk  is  called  vulgairelie  the  virtu  of  woode,  herbe,  and 
ftaine  ;  quhilk  is  ufed  by  unlawful  charmis  without  natural 
caufis.  As  lykeways  all  kynd  of  pratt iques,  freitis,  or  utber 
lyk  cxiraordinair  actions,  quhilk  cannot  abyde  the  trezv  tivicbe  of 
naiurall  raifon ."  It  occurs  again  in  the  fame  fenfe  in  p.  41. 
marg.  note-,  and  in p.  41.  fpeakingof  Sorcerers  :  “  And  in  ge- 
ncrall  that  naime  was  gevin  thaime  for  utingof  ftc  chairmisand 
freitis,  as  that  craft  teachis  thaime.” 

FRECKLES,  lentigixes,  fpots  of  a  vellowifh  colour,  of 
the  bignefs  of  a  lentile-feed,  fcattered  over  the  face,  neck,  and 
bands.  Freckles  are  either  natural,  or  proceeding  accidentally 
from  the  jaundice  or  the  action  of  the  fun  upon  the  part.  Heat, 
or  a  ludden  change  of  the  weather,  will  often  caufe  the  fkin  to 
appear  of  a  darker  colour  than  natural ;  and  thereby  produce 
what  is  called  tan,  fuiiburn,  and  morphevj,  which  feem  to  differ 
only  in  degree ;  and  ufually  difappear  in  winter.  Perfons  of  a 
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fine  complexion,  and  fuch  whole  hair  Is  red,  are  the  mold  fub- 
je£t  to  freckles,  efpecially  in  thofe  parts  which  they  expofe  to 
the  air.  To  remove  freckles,  put  juice  of  lemons  in  a  vial,  and, 
mixing  it  with  fugar  and  borax  finely  powdered,  let  it  digeft 
eight  days,  and  then  ufe  it.  Homberg  propofes  bullock’s  gall 
mixed  with  alum,  and,  after  the  alum  has  precipitated,  ex- 
pofed  three  or  four  months  to  the  fun  in  a  dole  vial,  as  one  of 
the  beft  remedies  known  for  the  removing  of  freckles. 

FREDBERG,  a  large,  rich,  and  fine  town  of  Germany,  in 
Mifnia,  remarkable  for  its  mines,  and  for  being  the  burying- 
place  of  the  princes  of  the  houfe  of  Saxony.  It  is  a  delightful 
place,  feated  on'  the  river  Malta,  15  miles  S.  W.  of  Drefden. 
Lon.  13.36.  E.  Lat.  51.  o.  N. 

FREDERICA,  a  town  of  N.  America,  in  Georgia,  on  the 
river  Alatamaha.  The  illand  on  which  it  Hands  is  called  St. 
Simon’s,  and  is  about  13  miles  in  length,  and  four  in  breadth. 
Lon.  80.  20.  W.  Lat.  3 1.  6.  N. 

FREDERICK  II.  the  Great,  of  Prufiia,  one  of  the  greateft 
warriors  the  prefent  age  has  produced,  was  the  fon  of  Frederick- 
William,  then  hereditary  prince  of  Brandenburg,  and  Maria 
Dorothea,  a  princefs  of  the  houfe  of  Brunfwick.  He  was  born 
in  1712,  the  year  before  his  father  Frederick  I.  mounted  the 
throne  of  Pruffia.  As  he  advanced  towards  manhood,  he  became 
famous  by  his  difagreement  with  his  father  ;  who  was  of  a  dit- 
pofition  violent  and  arbitrary,  of  narrow  views,  and  vehement 
paffions,  entirely  engaged  in  little  purfuits,  or  in  fchemes  ter¬ 
minating  in  fome  fpeedy  confequence,  without  any  plan  of  iaft- 
ing  advantage  to  himfelf  or  his  fubjeCts,  or  any  profpeft  of  dis¬ 
tant  events.  He  was  therefore  always  bufy,  though  no  effeCts 
of  his  activity  ever  appeared,  and  always  eager  though  he  had 
nothing  to  gain.  His  behaviour  was  to  the  laft  degree  rough 
and  favage.  The  leaft  provocation,  whether  dcligned  or  acci¬ 
dental,  was  returned  by  blows,  which  he  did  not  always  forbear 
even  to  the  queen  and  princeffes. 

From  fuch  a  king,  aryl  luch  a  father,  it  was  not  any  enormous 
violation  of  duty  in  the  immediate  heir  of  a  kingdom  fometimes 
to  differ  in  opinion,  and  to  maintain  that  difference  with  decent 
pertinacity.  A  prince  of  a  quick  fagacity,.  and  comprehenlive 
knowledge,  muff  find  many  practices  in  the  conduCt of  affairs 
which  he  could  not  approve,  and  fome  which  he  could  fcarcely 
forbear  to  oppofe. 

The  chief  pride  of  the  old  king  was  to  be  mafter  of  the  tailed; 
regiment  in  Europe,  He  therefore  brought  together  from  all 
parts,  men  above  the  common  military  ftandard.  To  exceed  the 
height  of  fix  feet  was  a  certain  recommendation  to  notice,  and 
to  approach  that  of  feven  a  claim  to  diftinCtion.  Men  will  rea¬ 
dily  go  where  they  are  lure  to  be  carefled,  and  he  had  therefore 
fuch  a  collection  of  giants  as  perhaps  was  never  feen  in  the 
world  before.  To  review  this  towering  regiment  was  his  daily 
pleafure,  and  to  perpetuate  it  was  fo  much  his  care,  that  when 
he  met  a  tall  woman  he  immediately  commanded  one  of  his 
Titanian  retinue  to  marry  her,  that  they  might  propagate  pro- 
cerity,  and  produce  heirs  to  the  father’s  habiliments.  In  all 
this  there  was  apparent  folly,  but  there  was  no  crime.  The  tall 
regiment  made  a  fine  Ihow  at  an  expence  not  much  greater, 
when  once  it  was  collected,  than  would  have  been  bellowed 
upon  common  men.  But  the  king’s  military  paftimes  were 
fometimes  more  pernicious.  He.  maintained  a  numerous  army, 
of  which  he  made  no  other  ufe  than  to  review  and  talk  of  it 3  and 
when  he,  or  perhaps  his  emilfaries,  fawaboy,  whofe  form  and 
fprightlinefs  promiled  a  future  foldier,  he  ordered  a  badge  to  be 
put  about  his  neck,  by  which  he  was  marked  out  for  the  fervice, 
like  the  fons  of  Chriftian  captives  in  Turkey,  and  his  parents  were 
forbidden  to  delline  him  to  any  other  mode  of  life.  This  was  fuf- 
ficiently  oppreffive  ;  but  this  was  not  the  utmoft  of  his  tyranny. 
He  had  learned,  though  otnerwite  perhaps  no  very  great  poli¬ 
tician,  that  to  be  rich  was  to  be  powerful  3  but,  that  the  riches 
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of  a  king  ought  to  be  feen  in  the  opulence  of  his  fubjects,  he 
wanted  either  ability  or  benevolence  to  underhand.  He  therefore, 
raifed  exorbitant  taxes  from  every  kind  of  commodity  and  pof- 
felfion,  and  piled  up  the  money  in  his  treafury,  from  which  it 
iffued  no  more. 

By  whichiof  thefe  freaks  of  royalty  the  prince  was  offended,  or 
whether,  as  perhaps  more  frequently  happens,  the  offences  of 
which  he  complained  were  of  a  domefticand  perfonal  kind,  it  is 
not  eafy  to  difcover.  But  his  refentment,  whatever  was  its- 
caufe,  rofe  fo  high,  that  he  refolved  not  only  to  leave  his  father’s 
court,  but  his  territories,  and  to  feek  a  refuge  among  the  neigh¬ 
bouring  or  kindred  princes.  It  is  generally  believed  that  his  in¬ 
tention  was  to  come  to  England  and  live  under  the  protection  of 
his  imcle,  till  his  father’s  death,  or  change  cf  conduCt,  fliould 
give  him  liberty''  to  return. 

His  defign,  whatever  it  was,  he  concerted  with  an  officer  of 
the  army  whofe  name  was  Kat,  a  man  in  whom  he  placed  great 
confidence,  and  whom,  having  chofen  him  for  the  companion  of 
his  flight,  he  necefiarily  trailed  with  the  preparatory  meafures. 
A  prince  cannot  leave  his  country  with  the  fpeed  of  a  meaner 
fugitive.  Something  was  to  be  provided,  and  fomething  to  be 
adjulled.  And,  whether  Kat  found  the  agency  of  others  necef- 
fary,  and  therefore  was  contlrained  to  admit  fome  partners  of 
thefecret;  whether  levity  or  vanity  incited  him  to  difburden 
himfelf  of  a  trull  that  fwelled  in  his  bofom,  or  to  fhow  to  a. 
friend  or  mittrefs  his  own  importance  3  or  whether  it  be  in  it- 
felf  difficult  for  princes  to  tranfaft  any  thing  in  fecret  ;  fo  it 
was  that  the  king  was  informed  of  his  intended  flight,  and 
the  prince  and  his  favourite,  a  little  before  the  time  fettled 
for  their  departure,  were  arrelled  and  confined,  in  different 
places. 

The  lives  of  princes  are  feldom  in  danger;  the  hazard  of  their- 
irregularities  falls  only  on  thofe  whom  ambition  or  afteCtion. 
combines  with  them.  The  king,  after  an  imprifonment  of 
fome  time,  fet  his  fon  at  liberty  3  but  poor  Kat  was  ordered  to 
be  tried  for  a  capital  crime.  The  court  examined  the  caufe,  and 
acquitted  him  3  the  king  remanded  him  to  a  fecond  trial,  and^ 
obliged  his  judges  to  condemn  him.  In  confequence  of  the  fen- 
tence  thus  tyrannically  extorted,  he  was  publicly  beheaded,  leav¬ 
ing  behind  him  fome  papers  of  reflections  made  in  the  prifon, 
which  were  afterwards  printed,  and  among  others  an  admonition 
to  the  prince  for  whofe  fake  he  fuffered,  not  to  folter  in  himfelf 
the  opinion  of  defciny,  for  that  a  Providence  is  difcoverable  in 
every  thing  around  us. 

This  cruel  profecution  of  a  man  who  had  committed  no  crime, 
but  by  compliance  with  influence  not  eafily  to  be  refilled,  was: 
not  the  only  aCt  by  which  the  old  king  irritated  his  fon.  A 
lady  with  whom  the  prince  was  fufpeCted  of  intimacy,  perhaps 
more  than  virtue  allowed,  was  feized,  it  is  not  known  upon 
what  accufation ;  and,  by  the  king’s  order,  not  with  Handing  all 
the  reafons  of  decency  and  tendernefs  that  operate  in  other  coun¬ 
tries  and  other  judicatures,  was  publicly  whipped  in  the  ftreets 
of  Berlin. 

At  laft,  that  the  prince  might  feel  the  power  of  a  king  and  a 
father  in  its  utmoft  rigour,  he  was  in  1733  married  againlt 
his  will  to  the  princefs  Elizabetha  Chriftiana  of  Brunfwick  Lu¬ 
nenburg  Beveren.  He  married  her  indeed  at  his  father’s  com¬ 
mand,  but  without  profeffing-  for  her  either  refpeCt  or  affeCtion  ; 
and,  conftdering  the  claim  of  parental  authority  fully  fatisfied  by 
the  external  ceremony,  obftinately  and  perpetually  during  the 
life  of  his  father  refrained  from  her  bed.  The  poor  princefs  lived 
about  feven  years  in  the  court  of  Berlin,  in  a  ftate  which  the 
world  has  not  often  feen  ;  a  wife  without  a  hufband,  married  fo 
far  as  to  engage  her  perfon  to  a  man  who  did  not  defire  her  af¬ 
fection,  and  of  whom  it  was  doubtful  whether  he  thought  him¬ 
felf  reftrained  from  the  power  of  repudiation  by  an  aCt  performed 
under  evident  compulfion. 
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Thus  he  lived,  fecluded  from  public  bufinefs,  in  contention 
With  his  father,  in  alienation  from  his  wife.  This  ftate  of  un- 
eafinefs  he  found  the  oniy  means  of  foftening.  He  diverted 
his  mind  from  the  feenes  about  him  by  ftudies  and  liberal 
amufements. 

He  acquired  {kill  in  the  mathematical  fciences,  fuch  as  is  faid 
to  have  put  him  on  a  level  with  thofe  who  have  made  them 
the  bufinefs  of  their  lives.  His  {kill  in  poetry  and  in  the 
French  language  have  been  loudly  prailed  by  Voltaire,  a  judge 
without  exception,  if  his  honefty  were  equal  to  his  know¬ 
ledge.  Mufic  he  not  only  underftood,  but  praftifed  on  the  Ger¬ 
man-flute  in  the  higheft  perfeflion,  fo  that,  according  to  the 
regal  cenfure  of  Philip  of  Macedon,  he  might  be  afliamed  to 
play  fo  well. 

In  1740,  the  old  king  fell  tick,  and  fpoke  and  afled  in  his 
illnefs  with  his  ufual  turbulence  and  roughnefs,  reproaching  his 
phyficians  in  the  groffeft  terms  with  their  untkilfulnefs  and  im¬ 
potence,  and  imputing  to  their  ignorance  orwickednefs  the  pain 
which  their  preferiptions  failed  to  relieve.  The  king,  finding  his 
diftemper  gaining  .upon  his  ftrength,  grew  at  laft  fenfible  that 
his  end  was  approaching,  and,  ordering  the  prince  to  be  called 
to  his  bed,  laid  feveral  injunctions  upon  him,  of  which  one  was 
to  perpetuate  the  tall  regiment  by  continual  recruits,  and  another 
to  receive  his  efpoufed  wife.  The  prince  gave  him  a  refpeflful 
anfwer,  but  wifely  avoided  to  diminifh  his  own  right  or  power 
by  an  abfolute  promife ;  and  the  king  died  uncertain  of  the  fate 
of  the  tall  regiment. 

The  young  king  began  his  reign  with  great  expectations, 
which  he  has  even  furpafled.  His  father’s  faults  produced  many 
advantages  to  the  firft  year  of  his  reign.  He  had  an  army  of 
feventy  thoufand  men  well  difeiplined,  without  any  imputation 
of  feverity  to  himfelf,  and  was  matter  of  a  vaft  treafure  without 
the  crime  or  reproach  of  raifing  it.  Being  now  no  longer  under 
influence  or  its  appearance,  he  determined  how  to  aCt  towards 
the  unhappy  lady  who  had  poffeffed  for  feven  years  the  empty 
title  of  the  princefs  of  Prutfia.  It  is  certain  that  he  received 
her  as  a  queen,  but  whether  he  treated  her  as  his  wife  is  doubt¬ 
ful.  In  a  few  days  his  refolution  was  known  with  regard  to 
the  tall  regiment  :  for,  fome  recruits  being  offered  him,  he  re¬ 
jected  them  ;  and  this  body  of  giants,  by  continued  difregard, 
mouldered  away.  He  treated  his  mother  with  great  refpeCt, 
ordered  that  the  fhould  bear  the  title  of  Queen-Mother,  and 
that,  inftead  of  addrelfing  him  as  His  Majefiy,  the  fhould  call 
him  fon.  As  he  was  palling  foon  after  between  Berlin  and 
Potldam,  a  thoufand  boys  who  had  been  marked  out  for  mili¬ 
tary  fervice,  furrounded  his  coach,  and  cried  out,  “  Merciful 
King,  deliver  us  from  our  flavery.”  Fie  promifed  them  their 
liberty,  and  ordered  the  next  day  that  the  badge  fliould  be 
taken  off. 

He  declared  his  refolution  to  grant  a  general  toleration  of  re¬ 
ligion,  and  among  other  liberalities  of  concelfion  allowed  the  pro- 
felfion  of  free  matonry. 

There  had  lubfitted  for  fome  time  in  Prutfia  an  order,  called 
“  The  Order  for  Favour,”  which,  according  to  its  denomination, 
had  been  conferred  with  very  little  diftinflion.  The  king  infti- 
tuted  “  The  Order  for  Merit,”  with  which  he  honoured  thofe 
whom  he  confidered  as  deferving.  One  of  his  firfi  cares  was  the 
advancement  of  learning.  Immediately  upon  his  accetfion,  he 
wrote  to  Rollin  and  Voltaire  that  he  defired  the  continuance  of 
their  friendlhip,  and  fent  for  M.  Maupertuis,  the  principal  of 
the  French  academicians,  whom  he  requefied  to  come  to  Berlin 
to  fettle  an  academy,  in  terms  of  great  ardour  and  great  con- 
defeenfion. 

To  enter  into  a  detail  of  all  this  king’s  exploits,  his  war  and 
peace  with  the  queen  of  Hungary,  his  treaty  at  Drefden,  &c. 
would  far  exceed  the  limits  of  our  work  :  futfice  it  to  fay,  that 
the  reign  of  this  monarch  was  illuflrious,  as  well  for  the  variety 


of  charaflers  he  fuftained,  as  for  the  important  vicilfitudes  he 
experienced.  The  pacification  of  Drefden  in  1745  left  him  at 
liberty  to  appear  in  a  charafler  far  more  glorious  than  that  of 
the  conqueror  of  Silefia.  He  was  now  entitled  to  the  nobleft  eu¬ 
logy,  as  the  wile  legiflator,  and  the  father  of  his  country.  Ex— 
clufive  of  his  general  attention  to  agriculture,  commerce,  and 
manufa6tures,  he  peopled,  in  particular,  the  deferts  of  Pome¬ 
rania,  by  encouraging,  with  royal  bounties,  a  great  number  of 
induftrious  emigrants  to  fettle  in  that  province ;  the  face  of 
which,  in  a  very  few  years,  underwent  the  moft  agreeable  al¬ 
teration.  Above  fixty  new  villages  arofe  amidft  a  barren  wafte  y 
and  every  part  of  the  country  exhibited  marks  of  fuccefsful  culti¬ 
vation.  Thofe  dcfolate  plains,  where  not  a  human  footftep  had 
been  feen  for  ages,  were  now  converted  into  fields  of  corn  ;  and 
the  happy  peafants,  under  the  proteflion  of  a  patriot  king,  fowed 
their  grounds  in  peace,  and  reaped  their  harveft  in  fecurity. 

On  the  16th  of  January  1756,  he  figned  a  treaty  of  alliance 
with  the  king  of  Great-Britain.  This  treaty,  in  its  confequences,. 
involved  both  the  contrafling  powers  in  an  expenfive  continental 
war.  A  confederacy  was  formed  againft  him  by  the  courts  of 
Peterfburg,  Verfailles,  Drefden,  and  Vienna,  in  confequence 
of  which,  his  Prulfian  majefty  entered  Saxony  on  the  29th  of 
Auguft  1756,  at  the  head  of  a  formidable  army;  preventing, 
thus  an  attack  upon  his  own  territories,  by  carrying  the  war 
into  the  dominions  of  an  enemy.  On  the  firft  of  December 
following,  he  fought  the  battle  of  Lowofitz  againft  the  vkuf- 
trians  under  marthal  Brown  ;  and,  although  both  parties 
claimed  the  viflory,  he  foon  after,  in  confequence  of  this  bat¬ 
tle,  obliged  the  Saxon  army,  entrenched  in  the  ftrong  poft  of 
Pirna,  to  furrender  prifoners  of  war.  He  then  took  up  his 
winter  quarters  in  Saxony  ;  treated  that  deflorate  as  a  con¬ 
quered  country  ;  and,  by  feizing  on  the  archives  of  Drefden, 
obtained  ample  and  authentic  proofs  of  the  hoftile  defigns  againft 
him,  and  the  confequent  necetfity  he  was  under  of  linking  the 
firft  blow.  A  long  train  of  fieges,  battles,  and  other  interesting 
events  enfued  ;  in  lhort,  the  wonderful  vicilfitudes  in  the  af¬ 
fairs  of  this  monarch  exalted  the  admiration  of  his  charafter 
in  England  to  a  degree  of  enthufiafm  ;  and  the  parliament,  in 
particular,  fieconding  a  new  treaty  concluded  between  the  two 
courts,  in  the  beginning  of  the  year  1758,  voted  him  a  fubfidy  of 
670,0001. 

In  1779,  after  a  buly  life,  he  was  at  laft  permitted  to  enjoy 
uninterrupted  happinefs  in  his  old  age ;  yet  in  this  leafon  of  re- 
pofe  he  was  {till  aflive  in  rewarding  military  merit.  For  fome 
months  before  his  death,  he  was  aftlifted  with  a  dropfical  com¬ 
plaint,  which  ended  in  his  diffolution,  on  the  17th  of  Auguft 
1786,  in  the  75th  year  of  his  age,  after  a  reign  of  forty-fix 
years,  two  months,  and  feventeen  days  during  which  time  he 
difplayed  the  moft  fplendid  qualities  of  the  ftatcfman  and  the 
hero,  the  fovereign  and  the  patriot. 

FREDERICSBURG,  a  cattle  and  palace  of  the  king  of  Den¬ 
mark,  in  the  ifle  of  Zealand,  15  miles  N.  W.  of  Copenhagen- 
Lon.  12.  25.  E.  Lat.  55.  52.  N. 

Fredericsbukg,  a  town  of  Virginia  in  N.  America,  fitu- 
ated  on  the  S.  fide  of  Rappahannoc  river,  1 10  miles  from  its 
mouth.  It  contains  about  200  houfes,  principally  in  one  iireet,. 
which  runs  nearly  parallel  with  the  river.  It  is  50  miles  S.  by 
W.  of  Alexandria.  Lon.  77.  20.  W.  Lat.  38.  2.  N. 

Fredrricseurg,  a  fort  on  the  Gold  Coalt  of  Guinea,  in. 
Africa,  near  Cape  Threepoints,  62  miles  from  Cape  Coalt 
Caftle.  It  is  fubjeft  to  Denmark.  Lon.  1.  5.  W.  Lat.  4. 30.  N. 

FREDERICSH  ALL,  a  town  of  Norway  in  the  province  of 
Aggerhuys,  and  on  the  frontiers  of  Sweden,  fituated  on  the  ex¬ 
tremity  of  the  Swinefund,  at  the  mouth  of  the  river  Tifte.  The 
harbour  is  fafe  and  commodious  ;  but  the  large  quantity  of  faw- 
duft  brought  down  the  river,  from  the  different  law-mills,  occa- 
fions  an  annual  expence  to  clear  it  way.  On  the  l’ummit  of 


F  R  E 


F  R  E 


[  604  ] 


an  almoit  perpendicular  rock,  'which  overhangs  the  town,  ftands 
the  ftrong  -and  hitherto  impregnable  fortreis  of  Fredericftein,  in 
the  liege  of  which  Charles  XII.  king  of  Sweden  was  killed  by 
a  mufket-ball  in  1718.  The  fpot  was  once  marked  by  a  pillar 
ere  died"  by  the  king  of  Denmark,  but  demoliilied  at  the  requeft 
of  the  king  of  Sweden.  This  town  is  3 1  miles  S.  E.  01  Chril- 
tiania.  Lon.  10.  54  E.  Lat.  59-  2-  N. 

FKEDERIC'S-QDE,  a  town  of  Denmark,  in  Jutland,  feated 
near  the  fea,  5°  miles  N.  of  Slefivick.  Lon.  10.  c.  E.  Lat. 
55.  30.  N. 

FREDERIC STADT,  a  town  of  Denmark,  in  S.  Jutland,- 
feated  on  the  river  Eyder,  17  miles  S.  W.  of  Slelwick.  Lon. 
9.  43.  E.  Lat.  54-  30.  N. 

Ekedekicstadt,  a  town  of  Norway,  in  the  province  of  Ag- 
gerhuys.  It  Rands  on  the  river  Glonime,  and  is  the  moft  re¬ 
gular ’fortrets  in  this  part  of  Norway,  containing  an  arfcnal 
amply  fupplied.  A  few  years  ago,  the  town  was  con- 
fumed  by  fire,  and  the  houfes  are  moftly  new.  Clofe  to  the 
town  is  the  new  fovtrels  of  lvongftein,  on  a  rocky  eminence,  in 
which  feveral  convidts  are  condemned  to  hard  labour.  It  is 
2.6  miles  W.  of  Fredericfhall .  Lon.  10.  5°-  E.  LaL  59.  12.  N. 

FREE,  in  a  general  fenfe,  is  uted  in  oppofttion  to  whatever 
is  conftrained  cr  neceffitated.  W  hen  applied  to  things  endowed 
with  undertlanding,  it  more  peculiarly  relates  to  the  liberty  of 
the  will. 

Free  Bench,  lignifies  that  eftate  in  copy-hold  which  the  wife, 
being:  efpouled  a  virgin,  has  after  the  deceafe  of  her  hufband  for 
her  dower,  according  to  the  cuftom  of  the  manor.  In  regard 
to  this  free-bench,  different  manors  have  different  cuftonis  :  and 
in  the  manor  of  Eaft  and  Weft  Enbourne  in  the  county  of  Berks, 
and  in  other  parts  of  England,  there  is  a  cuftom,  that  when  a 
copyhold  tenant  dies,  the  widow  fhall  have  her  free-bench  in  all 
the  deceafed  hulband’s  lands,  dumfola  &  cajldfiierit,  “  wbilft 
Ihe  lives  fingle  and  chafte  but  if  ftie  is  found  to  be  guilty  of 
incontinency,  fhe  fhall  forfeit  her  eftate.  Neverthelefs,  upon 
her  coming  into  the  court  of  the  manor  riding  backwards  on  a 
black  ram,  with  his  tail  in  her  hand,  rehearfing  a  certain  form 
of  words,  the  Reward  is  bound  by  cuftom  to  reftore  her  to  her 
free-bench.  The  words  are. 

Here  I  am, 

Biding  on  a  black  Bam, 

Like  a  whore  as  I  am ; 

And  for  my  crincum  crancum 
Have  loft  my  bincum  ban  cum, 

And  for  my  tail s  game 
Have  done  this  worldly  Jhame  : 

Therefore, pray,  Mr.  Steward,  let  me  have  my  land  again. 

Free  or  Imperial  Cities  in  Germany,  are.thofe  not  fubjedl  to 
any  particular  prince  ;  but  governed,  like  republics,  by  their 
own  magiftrates.  There  were  free  cities  (liheres  civitatcs)  even 
under  the  ancient  Roman  empire  :  Rich  were  thofe  to  whom  the 
emperor,  by  the  advice  or  confent  of  the  fenate,  gave  the  pri¬ 
vilege  of  appointing  their  own  magiftrates,  and  governing  them- 
felves  by  their  own  laws.  See  City. 

Free  Fifhery.  See  Free  Fishery. 

Free  IVarrui.  See  Warren. 

Free -Mafon.  See  Mason. 

Free-S^wc,  a  whitilh  ftone,  dug. up  in.  many  parts  of  Bri¬ 
tain,  that  works  like  alabaftei,  but  is  more  hard  and  durable  ; 
being  of  excellent  ufe  in  building,  8c c.  It  is  a  lpecies  of  the 
grit  Rone,  but  finer  fanded  and  fmoother ;  and  is  called  free, 
from  ns  being  of  fuch  a  conltitution  as  to  allow  of  being  cut 
freely  in  any  direction. 

Th  qualities  of  the  feveral  ldnda  of  free-ftones  ufed  in  the 
different  iris  of  Europe  are  very  different.  They  all  agree  in 
this  general  property  indeed,  that  they  are  fofter  while  in  the 


quarry,  than  when  they  have  been  fomc  time  expofad  to  the  air  r 
but  even  this  general  property  differs  greatly  in  degree.  They 
have  a  fort  of  grey  free-llone  in  ufe  at  Paris  (of  which  we  do 
not  yetfeemto  have  met  with  any  in  this  country),  which  has 
the  abovementioned  quality  in  fo  great  a  degree,  that  the  ex¬ 
pence  of  working  it  is  in  a  great  mealiire  laved. 

This  ftone  lies  every- where  on  the  fouth  fide  of  the  river 
Seine,  and  is  of  a  coarfe  and  large  grit.  It  is  fo  loft  when  new¬ 
ly  taken  out  of  the  firata,  that  they  fafiffon  it  very  conveniently 
with  a  fort  of  broad  axe,  and  form  as  many  Hones  for  building 
in  this  manner  in  an  hour,  as  an  equal  number  of  our  people 
do  in  a  day  or  two.  Though  this  ftone  is  as  foft  as  dry  clay 
when  firft  taken  up,  it  is  found  to  harden  fo  confiderably  in 
the  air,  that  it  becomes  more  than  equal  to  our  ordinary  free- 
ftone. 

Our  Portland  ftone  of  the  fineft  kind,  which  is  white,  and 
of  a  clofe  grit,  is  very  fit  for  hewing  and  car  up  ;  out  it  will 
neither  refill  water  nor  fire,  which  is  a  very  lingular  inftairce  in 
fo  denfe  a  ftone;  while  the  free-lione  ol  Ken.,  which  is  1  Is 
beautiful  to  the  eye,  and  is  of  a  greyilh  colour,  and  confiderably 
clofe,  though  of  a  larger  grain,  refills  the  air  and  water  very- 
well.  The  free-ftone  ol  Derbyfhire,  on  the  other  hand,  is  fo 
brittle  as  to  be  unfit  for  any  fine  working ;  and  fo  coarle  and 
open  in  its  texture,  that  it  lets  water  through  :  yet  it  bears  the 
fire  extremely  well,  and  is  fit  for  ovens,  hearths,  &c. 

FREEBOOTER,  or  F’libuster,  a  name  given  to  the  pirates 
who  fcour  the  American  leas,  particularly  fuch  as  make  war 
againltthe  Spaniards.  See  Bucaneer. 

FREEDOM,  in  general,  the  Hate  or  quality  of  being  free. 
See  Liberty. 

Freedom  of  a  Corporation,  the  right  of  enjoying  all  the  pri¬ 
vileges  and  immunities  belonging  to  it.  See  Corporation. 
The  freedom  of  cities,  and  other  corporations,  is  regularly  ob¬ 
tained  by  ferving  an  apprenticefhip  ;  but  it  is  alfo  purchaled 
with  money,  and  lometimes  conferred  by  way  of  compliment. 

Freedom,!?/' Confcirnce.  See  Toleration. 

Freedom  of  the  Will,  that  power  or  faculty  of  the  mind, 
whereby,  it  is  capable  of  adting  or  not  adting,  chooling  or  re- 
jedting  whatever  it  judges  proper.  See  Metaphysics  Of  this 
every  man  muft  be  fenfible,  who  finds  in  himfelf  a  power  to  be¬ 
gin  or  forbear,  continue  orend  feveral  adlions,  barely  by  a  thought 
or  preference  of  the  mind. 

FREEHOLD,  Frank  Tenement,  liberum  tenementum,  is 
land  or  tenement  which  a  man  holds  in  fce-Jihiple,  fee-tail,  or 
for  term  of  life.  See  Fee  and  Tail.  Freehold  is  of  two  kinds, 
in  deed  and  in  law.  The  firft  is  the  real  poflelfion  of  land  or 
tenement  in  fee,  fee-tail,  or  for  life  :  the  other  is  the  right  a 
man  has  to  Rich  land  or  tenement  before  his  entry  or  feizure. 
A  freehold,  by  the  common  law,  cannot  commence  in  futuro  ; 
but  it  muft  take  effedl  prefently, .  either  in  poffcffion,  reverfion, 
or  remainder.  Whatever  is  part  of  the  freehold  goes  to  the 
heir  ;  and  things  fixed  thereto  may  not  be  taken  in  diftrefs  for 
rent,  or  in  execution,  &c.  No  man  fliall  be  dilfeifed  of  his 
freehold  by  flat.  Magna  Charta,  cap.  29.  but  by  judgment  of 
his  peers,  or  according. to  the  laws  of  the  land  :  nor  fliall  any 
diftrain  freeholders  to  anlwer  for  their  freehold,  in  any  thing 
concerning  the  fame,  without  ihe  king's  writ.  Freehold eltates, 
of  certain  value,  are  required  by  ftatutes  to  qualify  jurors,  elec¬ 
tors  of  the  knights  of  the  (hire  ;n  parliament,  8ec. 

Freehold  is  hkewile  extended  to  luch  offices  as  a  man  holds 
in  fee,  or  for  life. 

Freehold  is  alfo  lometimes  taken  in  opposition  to  villenage. 
LambArd  obferves,  that  land;  in  the  ‘'axon  times,  was  diltin- 
guifbed  into  rockland,  i.  e.  blden  bv  book  or  willing;  and 
folk! ana ,  held  without  writing.  The  forn  er,  be  fays,  was  held 
on  far  better  conditions,  and  by  the  belter  fort  of  tenants,  as 
noblemen  and  gentlemen  ;  being  fuch  aa  ac  now  call  freehold  : 
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the  latter  was  moftly  in  pofleflion  of  peafants ;  being  the  fame 
with  what  we  now  call  at  the  will  of  the  lord.  In  the  ancient 
laws  of  Scotland,  freeholders  are  called  milites,  “  knights.”  In 
Reg.  Judicial,  it  is  exprefled,  that  he  who  holds  land  upon  an 
execution  of  a  ftatute  merchant,  until  he  hath  fatisfied  the 
debt,  tenet  ut  liberum  tenementum  fibi  et  ajjlgnath  fun  ;  and  the 
fame  of  a  tenant  per  eligit :  the  meaning  of  which  feems  to 
be,  not  that  fuch  tenants  are  freeholders,  but  as  freeholders 
for  the  time,  till  they  have  received  profits  to  the  value  of  their 
debt. 

FREETHINKER.  See  Deist. 

FREEZE,  Frieze,  or  Frizc,  in  commerce.  See  Frize. 

Freeze,  in  architecture,  that  part  of  the  entablature  of  co¬ 
lumns,  between  the  architrave  and  corniche.  The  freeze  is 
properly  a  large  flat  face,  or  member,  feparating  the  architrave 
from  the  corniche.  The  ancients  called  it  xooplorvs,  (uogofo-, 
becaufe  it  was  ufually  enriched  with  figures  of  animals;  and 
our  denomination  freeze  has  a  like  origin,  being  formed  of  the 
Latin pbrygio,  “  an  embroiderer,”  becaufe  it  is  commonly  adorned 
with  fculptures  in  ballb-relievo,  imitating  embroidery. 

FREEZING,  in  philofophy,  the  fame  with  congelation,  or 
the  fixing  a  fluid  body  into  a  firm  or  folid  mafs  by  the  action  of 
cold.  Having  referred  the  confideration  of  Cold  and  Conge¬ 
lation  to  this  article,  we  fliall  take  up  the  fubjeft  at  its  com¬ 
mencement. 

We  define  cold  to  be  the  privation  of  heat,  or  that  flats  which 
is  oppofite  to  heat.  As  it  is  fuppofed  that  heat  confifls  in  a  par¬ 
ticular  motion  of  the  parts  of  the  hot  body,  hence  the  nature  of 
cold,  which  is  its  oppofite,  is  deduced  ;  for  it  is  found  that  cold 
extinguithes,  or  rather  abates  heat;  hence  it  would  feem  to  fol¬ 
low,  that  thofe  bodies  are  cold,  which  check  and  reftrain  the  mo¬ 
tion  of  the  particles  in  which  heat  confifls. 

In  general,  cold  contrafts  moft  bodies,  and  heat  expands 
them  :  though  there  are  fome  inflances  to  the  contrary,  el'pe- 
cially  in  the  extreme  cafes  or  ftates  of  thefe  qualities  of  bodies. 
Thus,  though  iron,  in  common  with  other  bodies,  expand  with 
heat,  yet,  when  melted,  it  is  always  found  to  expand  in  cooling 
again.  So  alio,  though  water  always  is  found  to  expand  gra¬ 
dually  as  it  is  heated,  and  to  contraft  as  it  cools,  yet  in  the  aft 
of  freezing  it  fuddenly  expands  again,  and  that  with  a  moft 
enormous  force,  capable  of  rending  rocks,  or  burfting  the  very 
thick  (hells  of  metal.  See.  A  computation  of  the  force  of  freez¬ 
ing  water  has  been  made  by  the  Florentine  Academicians,  from 
the  burfting  of  a  very  ftrong  brafs  globe  or  (hell,  by  freezing 
water  in  it ;  when,  from  the  known  thicknefs  and  tenacity  of 
the  metal,  it  was  found  that  the  expanfive  power  of  a  fpherule 
of  water  only  one  inch  in  diameter  was  fufficient  to  overcome 
a  refifiance  of  more  than  2 7,000  pounds,  or  13  tons  and  a  half. 
See  the  experiments  on  burfting  thick  bomb-ftiells,  by  freezing 
water  in  them,  by  Major  Edward  Williams  of  the  Royal  Artil¬ 
lery,  in  the  Edin.  Philof.  Tranf.  vol.  2. 

Such  a  prodigious  power  of  expanfion,  almoft  double  that  of 
the  moft  powerful  (team-engines,  and  exerted  in  fo  fmall  a  mafs, 
Seemingly  by  the  force  of  cold,  was  thought  a  very  material  ar¬ 
gument  in  favour  of  thofe  who  fuppofed  that  cold,  like  heat,  is 
a  pofitive  fubfiance.  I)r.  Black’s  difeovery  of  latent  heat, 
however,  has  now  afforded  a  very  eafy  and  natural  explication 
of  this  phenomenon.  He  has  (hewn,  that,  in  the  aft  of  con- 
-gelation,  water  is  not  cooled  more  than  it  was  before,  but  ra¬ 
ther  grows  warmer  :  that  as  much  heat  is  difeharged,  and  pafies 
•from  a  latent  to  a  fenfible  fiate,  as,  had  it  been  applied  to  water 
in  its  fluid  fiate,  would  have  heated  it  to  135°.  In  this  procefs, 
the  expanfion  is  oecafioned  by  a  great  number  of  minute  bubbles 
■fuddenly  produced.  Formerly  thefe  were  fuppofed  to  be  cold 
in  the  afftraft  ;  and  to  be  fo  fubtle,  that,  infinuating  Phem- 
f  elves  into  the  fubilances  of  the  fluid,  they  augmented  its  bulk, 
at  the  fame  time  that,  ‘by  impeding  the  motion  of -its  particles 
Vol.  III. 


upon  each  other,  they  changed  it  from  a  fluid  to  a  folid.  But 
Dr.  Black  (hews,  that  thefe  are  only  air  extricated  during  the 
congelation  ;  and  to  the  extrication  of  this  air  he  aferibes  the 
prodigious  expanfive  force  exerted  by  freezing  water.  The  only 
queftion,  therefore,  now  remaining  is,  By  what  means  this  air 
comes  to  be  extricated,  and  to  take  up  more  room  than  it  na¬ 
turally  does  in  the  fluid  ?  To  this  it  may  be  anfwered,  that 
perhaps  part  of  the  heat,  which  is  difeharged  from  the  freezing 
water,  combines  with  the  air  in  its  unelaftic  Rate,  and,  bv  re- 
ftoring  its  elafticity,  gives  it  that  extraordinary  force,  as  b  teen 
alio  in  the  cale  of  air  fuddenly  extricated  in  the  explofion  of 
gun -powder. 

Cold  alfo  ufually  tends  to  make  bodies  cleftric,  which  are 
not  fo  naturally,  and  to  increafe  the  eleftric  properties  of  fuch 
as  are  fo.  And  it  is  farther  found,  that  all  fubltances  do  not 
tranfmit  cold  equally  well ;  but  that  the  belt  conductors  of  elec¬ 
tricity,  viz.  metals,  are  likewifethe  bell  conductors  of  cold.  It 
may  farther  be  added,  that  when  the  cold  has  been  carried  to 
(uch  an  extremity  as  to  render  any  body  an  electric,  it  then  ceafes 
to  conduft  the  cold  fo  well  as  before.  This  is  exemplified  in 
the  praftice  of  the  Laplanders  and  Siberians ;  where,  to  exclude 
the  extreme  cold  of  the  winters  from  their  habitations  the  more 
effeftually,  and  yet  to  admit  a  little  light,  they  cut  pieces  of 
ice,  which  in  the  winter  time  muft  always  be  eleftric  in  thofe 
countries,  and  put  them  into  their  windows  ;  which  they  find 
to  be  much  more  effectual  in  keeping  out  the  cold  than  any 
other  fubftance. 

Cold  is  the  tied rover  of  all  vegetable  life,  when  increafed  to 
an  exceflive  degree.  It  is  found  that  many  garden  plants  and 
flowers,  which  feem  to  be  very  flout  and  hardy,  go  off  at  a 
little  increafe  of  cold  beyond  the  ordinary  ftandard.  And,  in  fe- 
vere  winters,  nature  has  provided  the  belt  natural  defence  for 
the  corn  fields  and  gardens,  namely,  a  covering  of  fnoW, 
which  preferves  fuch  parts  green  and  healthy  as  are  under  it, 
while  fuch  as  are  uncovered  by  it  are  either  killed  or  greatly 
injured. 

Dr.  Clarke  is  of  opinion,  that  cold  is  owing  to  certain  ni¬ 
trous  and  other  faline  particles,  endued  with  particular  figures 
proper  to  produce  fuch  efiefts.  Hence  fal-ammoniac,  faltpetre, 
or  lalt  of  urine,  and  many  other  volatile  and  alkalized  (alts, 
mixed  with  water,  very  much  increafe  its  degree  of  cold.  In 
the  Philof.  Tranf.  No.  274,  M.  Geoffroy  relates  fome  re¬ 
markable  experiments  with  regard  to  the  produftion  of  cold. 
Four  ounces  of  fal-ammoniac,  ditTolved  in  a  pint  of  water,  made 
his  thermometer  defeend  2  inches  and  in  lets  than  15  minutes. 
An  ounce  of  the  fame  fait,  put  into  4  or  <5  ounces  of  diftilled 
water,  made  the  thermometer  defeend  2  inches  and  i.  Half 
an  ounce  of  fal-ammoniac,  mixed  with  3  ounces  of  fpirit  of 
nitre,  made  the  thermometer  defeend  2  inches  and  TST  ;  but,  on 
ufing  acid  of  vitriol  inftead  of  nitre,  it  funk  ajnehes  and  *.  In 
this  laft  experiment  it  was  remarked,  that  the  vapours  raifed 
from  the  rgixture  had  a  confiderable  degree  of  heat,  though  the 
liquid  itfelf  was  fo  extremely  cold.  Four  ounces  of  faltpetre, 
mixed  with  a  pint  of  water,  funk  the  thermometer  an  inch  and 
t ;  but  a  like  quantity  offea  fait  funk  it  only  *  of  an  inch. 
Acids  always  produced  heat,  even  common  fg.lt  with  its  own 
fpirit.  Volatile  alkaline  (alts  produced  cold  in  proportion  to 
their  purity,  but  fixed  alkalis  heat. 

But  the  greateft  degree  of  cold  produced  by  the  mixture  of 
falls  and  aqueous  fluids  was  that  (hewn  by  Ih.mberg;  who 
gives  the  following  receipt  for  making  the  experiment  Take 
a  pound  of  coirofive  fublimate,  and  as  much  fa!  ammoniac  ; 
j)owder  them  feparately,  and  mix  the  powders  well  ;  put  the 
mixture  into  a  vial,  pouring  upon  it  a  pint  and  a  halt  of  dif¬ 
tilled  vinegar,  (baking  all  well  together.  ri  his  compofition 
grows  fo  told,  that  it  can  fi  arce  be  held  in  the  hand  in  fiim- 
•mer  ;  and  it  happened,  as  M.  Homberg  was  making  the  ex 
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periment,  that  the  matter  froze.  The  fame  thing  once  happened 
to  M.  Geoffroy,  in  making  an  experiment  with  fal-ammoniac 
and  water  ;  but  it  never  was  in  his  power  to  make  it  fucceed  a 
feeond  time. 

If,  inftead  of  making  thefe  experiments  with  fluid  water,  it  be 
taken  in  its  congealed  ltate  of  ice,  or  rather  fnow,  degrees  of 
cold  will  be  produced  greatly  iuperior  to  any  that  have  yet  been 
mentioned.  A  mixture  of  fnow  and  common  fait  funk  Fah¬ 
renheit’s  thermometer  to  o  5  pot  athes  and  pounded  ice  funk  it 
8  degrees  farther  ;  two  affuflons  of  fpirit  of  fait  on  pounded  ice 
funk  it  14-t  below  o  ;  and,  by  repeated  affuflons  of  fpirit  of 
nitre,  M.  Fahrenheit  funk  it  to  400  below  o.  This  is  the  ulti¬ 
mate  degree  of  cold  which  the  mercurial  thermometer  will  mea- 
fure;  for  the  mercury  itfelf  begins  then  to  congeal  ;  and  there¬ 
fore  recourfe  muft  afterwards  be  had  to  fpirit  of  wine,  naphtha, 
or  fome  other  fluid  that  will  not  congeal.  The  greateft  degree 
of  cold  hitherto  produced  by  artificial  means  has  been  SoQ  be¬ 
low  o  ;  which  was  done  at  Hudibn’s  Bay  by  means  of  fnow  and 
vitriolic  acid,  the  thermometer  Handing  naturally  at  20°  below 
-  o.  Indeed  greater  degrees  of cold  than  this  have  been  fuppofed  : 
Mr.  Martin,  in  his  Treatife  on  Heat,  relates,  that  at  Kirenga 
in  Siberia,  the  mercurial  thermometer  funk  to  it 8°  below  o  ; 
and  profeffor  Brown  at  Peterfburg,  when  he  made  the  firft  ex¬ 
periment  of  congealing  quick filver,  fixed  the  point  of  congela¬ 
tion  at  3  co°  below  o  ;  but  from  later  experiments  it  has  been 
more  accurately  determined,  that  40°  below  o  is  the  freezing 
point  of  quickfilver. 

The  mod  remarkable  experiment,  however,  was  made  by  Mr. 
Walker  of  Oxford,  with  fpirit  of  nitre  poured  on  Glauber’s  fait, 
the  effeft  of  which  was  found  to  be  fimilar  to  that  of  the  fame 
fpirit  poured  on  ice  or  fnow ;  and  the  addition  of  fal-ammoniac 
rendered  the  cold  fiill  more  intenfe.  The  proportions  of  thefe 
ingredients  recommended  by  Mr.  Walker  are,  concentrated  ni¬ 
trous  acid  two  parts  by  weight,  water  one  part ;  of  this  mix¬ 
ture,  cooled  to  the  temperature  of  the  atmol'phere,  18  ounces  ; 
of  Glauber's  fait,  a  pound  and  a  half  avoirdupois;  and  offal- 
ammoniac,  12  ounces.  On  adding  the  Glauber’s  fait  to  the  ni¬ 
trous  acid,  the  thermometer  fell  520,  viz.  from  50  to  — 2  ;  and 
on  the  addition  of  the  fal-ammoniac,  it  fell  to  —  90.  Thus 
Mr.  Walker  was  able  to  freeze  quickfilver  without  either  ice  or 
fnow,  when  the  thermometer  flood  at  45  0  ;  viz.  by  putting  the 
ingredients  in  4  different  pans,  and  inelofing  thefe  within  each 
other. 

Exceflive  degrees  of  cold  occur  naturally  in  many  parts  of  the 
globe  in  the  winter  featon. 

Although  the  thermometer  in  this  country  hardly  ever  de- 
feends  fo  low  as  o,  yet,  in  the  winter  of  1780,  Mr.  Wilton  of 
Glafgow  ebferved,  that  a  thermometer  laid  on  the  lhow  funk  to 
250  below  o  ;  and  Mr.  Derham,  in  the  year  1708,  oblerved  in 
England,  that  the  mercury  flood  within  one-tenth  of  an  inch  of 
its  Illation  when  plunged  into  a  mixture  of  fnow  and  fait.  At 
Peterfburg,  in  1732,  the  thermometer  flood  at  28°  below  o ; 
and  when  the  I  renen  academicians  wintered  near  the  polar  cir¬ 
cle,  the  thermometer  funk  to  33  0  below  o  ;  and  in  the  Afiatic 
and  American  continents,  lbill  greater  degrees  of  cold  are  often 
ebferved. 

The  effefts  of  thefe  extreme  degrees  of  cold  are  very  fur- 
prifing.  frees  are  burft,  rocks  rent,  and  rivers  and  lakes  frozen 
leva ai  feet  deep  :  metallic  fubflances  blifter  the  fkin  like  red- 
hot  iron  :  the  air,  when  drawn  in  by  breathing,  hurts  the  lungs, 
and  excites  a  cough  :  even  the  effefts  of  fire  in  a  great  meafure 
feem  to  ceafe;  and  it  is  obferved,  that,  though  metals  are  kept 
for  a  confiderable  time  before  a  ftrong  fire,  they  will  ftill  freeze 
water  when  thrown  upon  them.  When  the  French  mathema¬ 
ticians  wintered  at  Tornea  in  Lapland,  the  external  air,  when 
Suddenly  admitted  into  their  rooms,  converted  the  moifture  of 
the  sir  into  whirls  of  fnow ;  their  breafts  feemed  to  be  rent  when 


they  breathed  it,  and  the  contaft  of  it  was  intolerable  to  their 
bodies;  and  the  fpirit  of  wine,  which  had  not  been  highly  rec¬ 
tified,  burft  fome  of  their  thermometers  by  the  congelation  of 
the  aqueous  part. 

Extreme  cold  too,  often  proves  fatal  to  animals  in  thofe  coun¬ 
tries  where  the  winters  are  very  fevere  ;  thus  7000  Swedes  pe 
riflied  at  once  in  attempting  to  pafs  the  mountains  which  di¬ 
vide  Norway  from  Sweden.  But  it  is  not  neceflary  that  the 
cold,  in  order  to  prove  fatal  to  human  life,  fltould  be  fo  very 
intenfe  as  has  juft  been  mentioned  ;  it  is  only  requifite  to  be  a 
little  below  3  2°  of  Fahrenheit,  or  the  freezing  point,  accompa¬ 
nied  with  fnow  or  hail,  from  which  Ihelter  cannot  be  obtained. 
The  fnow  which  falls  upon  the  clothes,  or  the  uncovered  parts 
of  the  body,  then  melts,  and  by  a  continual  evaporation  carries 
off  the  animal  heat  to  iucb  a  degree,  that  a  fuificient  quantity 
is  not  left  for  thefupport  of  life.  In  fuch  cafes,  the  perfon  firlt 
feels  himfelf  extremely  chill  and  uneafy  ;  he  turns  lifllefs,  un¬ 
willing  to  walk  orufe  exercife  to  keep  himfelf  warm,  and  at  lalt 
turns  drowEy,  fits  down  to  refreflt  himfelf  with  fleep,  but  wakes 
no  more. 

With  regard  to  the  term  congelation,  it  is  applied  to  water 
when  it  freezes  into  ice  ;  to  metals,  when  they  refume  their  folid 
form  after  being  melted  by  heat  ;  or  to  glafs,  wax,  pitch,  tal¬ 
low,  &c.  when  they  harden  again  after  having  been  rendered 
fluid  by  heat.  But  it  differs  from  cryftallization,  which  is  ra¬ 
ther  a  feparation  of  the  particles  of  a  folid  from  a  fluid  in  which 
it  had  been  dilfolved  more  by  the  moifture  than  the  aftion  of 
heat. 

The  procefs  of  congelation  is  always  attended  with  the  emif- 
fion  of  heat,  as  is  found  by  experiments  on  the  freezing  of  wa¬ 
ter,  wax,  fpermaceti,  &c. ;  for  in  fuch  cafes  it  is  always  found, 
that  a  thermometer  dipt  into  the  fluid  rnafs  keeps  continually 
delcending  as  this  cools,  till  it  arrives  at  a  certain  point,  being 
the  point  of  freezing,  which  is  peculiar  to  each  fluid,  where  it 
is  rather  ftationary,  and  then  riles  for  a  little,  while  the  conge¬ 
lation  goes  on.  But  by  what  means  it  is  that  fluid  bodies  fhould 
thus  be  rendered  folid  by  cold,  or  fluid  by  heat,  or  what  is  in¬ 
troduced  into  the  bodies  by  either  of  thofe  principles,  are  matters 
the  learned  have  never  yet  been  able  to  difeover,  or  to  fatisfy 
themfelves  upon.  The  following  phenomena, however,  are  ufu- 
ally  taken  notice  of. 

Water  and  fome  other  fluids  fuddenly  dilate  and  expand  in 
the  aft  of  freezing,  fo  as  to  occupy  a  greater  fpace  in  the  form 
of  ice  than  before,  in  confequence  of  which  it  is  that  ice  is  fpe- 
cifically  lighter  than  the  fame  fluid,  and  floats  in  it.  And  the 
degree  of  expanfion  of  water,  in  the  ftate  of  ice,  is  by  fome  au¬ 
thors  computed  at  about  T'-0-  of  its  volume.  Oil,  however,  is  an 
exception  to  this  property,  and  quickfilver  too,  which  lhrinks 
and  contrafts  ftill  more  after  freezing.  Mr.  Boyle  relates  feveral 
experiments  of  veflels  made  of  metal,  very  thick  and  ftrong  ; 
in  which,  when  filled  with  water,  clofe  flopped,  and  expofed 
to  the  cold,  the  water  being  expanded  in  freezing,  and  not 
finding  either  room  or  vent,  burft  the  veflels.  A  ltrong  barrel 
of  a  gun,  with  water  in  it  clofe  flopped  and  frozen,  was  rent 
the  whole  length.  Huygens,  to  try  the  force  with  which  it 
expands,  filled  a  cannon  with  it,  whofe  fides  wrere  an  inch 
thick,  and  then  clofed  up  the  mouth  and  venf,  fo  that  none: 
could  efcape  ;  the  whole  being  expofed  to  a  ftrong  freezing  air, 
the  water  froze  in  about  12  hours,  and  burft  the  piece  in  two 
places.  Mathematicians  have  computed  the  force  of  the  ice  upon 
this  oceafion  ;  and  they  fay,  that  fuch  a  force  would  raife  a 
weight  of  27720  pounds.  We  have faid, Major Edw. Williams,  of 
the  Royal  Artillery,  made  many  experiments  on  the  force  of  it, 
at  Quebec,  in  the  years  1784  and  J  785.  He  filled  all  fizes  of 
iron  bomb-fhells  with  water,  then  plugged  the  fuze  hole  clofe 
up,  and  expofed  them  to  the  ftrong  freezing  air  of  the  winter 
in  that  climate ;  fometimes  driving  in  the  iron  plugs  as  hard  as 
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pofljble  with  a  fledge  hammer;  and  yet  they  were  always  thrown 
out  by  the  fudden  expanfion  of  the  water  in  the  art  of  freezing, 
like  a  ball  (hot  by  gunpowder,  fometimes  to  the  diftance  of  be¬ 
tween  400  and  300  feet,  though  they  weighed  near  3  pounds  ; 
and  when  the  plugs  were  ferewed  in,  or  furnithed  with  hooks 
or  barbs,  to  lay  hold  of  the  infide  of  the  fliell  by,  fo  that  they 
could  not  pollibly  be  forced  out,  in  this  cafe  the  fliell  was  al¬ 
ways  fplit  in  two,  though  the  thicknefs  of  the  metal  of  the  lheil 
was  about  an  inch  and  three  quarters.  It  is  farther  remarkable, 
that  through  the  circular  crack,  round  about  the  fhells,  where 
they  burft,  there  flood  out  a  thin  film  or  flieet  of  ice,  like  a 
fin;  and  in  the  cafes  when  the  plugs  were  projerted  by  freezing 
water,  there  fuddenly  ill'ued  out  from  the  fuze-hole  a  bolt  of 
ice  of  the  fame  diameter,  and  flood  over  it  to  the  height  fome¬ 
times  of  8  inches  and  a  half.  And  hence  we  need  not  be  fur- 
pril'ed  at  the  efferts  of  ice  in  deflroying  the  fubttance  of  vege¬ 
tables  and  trees,  and  even  fplitting  rocks,  when  the  froft  is 
carried  to  excels. 

It  is  alfo  obferved  that  water  lofes  of  its  weight  by  freezing, 
being  found  lighter  after  thawing  again,  than  before  it  was  fro¬ 
zen.  And  indeed  it  evaporates  almoft  as  faft  when  frozen,  as 
when  it  is  fluid. 

It  is  faid  too  that  water  does  not  freeze  in  vacuo  ;  requiring 
for  that  purpofe  the  prefence  and  contiguity  of  the  air.  But 
this  circumftance  is  liable  to  fome  doubt,  and  it  may  be  l'ulperted 
that  the  degree  of  cold  has  not  been  carried  far  enough  in  thefe 
inftances  ;  as  it  has  been  noticed  that  mercury  in  thermometers 
has  even  been  frozen,  though  it  requires  a  vaftly  greater  degree  of 
cold  to  freeze  mercury  than  water. 

That  water  which  has  been  boiled  freezes  more  readily  than 
that  which  has  not  been  boiled  ;  and  that  a  flight  difturbance  of 
the  fluid  difpofes  it  to  freeze  more  fpeedily  ;  having  fometimes 
been  cooled  feveral  degrees  below  the  freezing  point,  without 
congealing  when  kept  quite  ftill,  but  fuddenly  freezing  into  ice 
on  the  leaft  motion  or  diflurbance. 

That  the  water,  being  covered  over  with  a  furface  of  oil  of 
olives,  does  not  freeze  fo  readily  as  without  it ;  and  that  nut  oil 
abfolutely  preferves  it  under  a  ftrong  froft,  when  olive  oil  would 
not. 

That  rertified  fpirit  of  wine,  nut  oil,  and  oil  of  turpentine, 
feldom  freeze. 

That  the  furface  of  the  water,  in  freezing,  appears  all 
wrinkled  ;  the  wrinkles  being  fometimes  in  parallel  lines,  and 
fometimes  like  rays,  proceeding  from  a  centre  to  the  circum¬ 
ference. 

Freezing  Mixture,  a  preparation  for  the  artificial  congela¬ 
tion  of  water,  and  other  fluids. 

According  to  Mr.  Boyle,  all  kinds  of  falts,  whether  alkaline 
or  acid,  and  even  all  fpirits,  as  fpirit  of  wine,  &c.  as  alfo 
fugar  and  faccharum  faturni,  mixed  with  fnow,  are  capable  of 
freezing  mod  fluids  ;  and  the  fame  effort  is  produced,  in  a  very 
high  degree,  by  a  mixture  of  the  vitriolic  or  nitrous  acids  with 
fnow. 

M.  Homberg  remarks  the  fame  of  equal  quantities  of  corrofive 
fublimate,  and  fal  ammoniac,  with  four  times  the  quantity  of 
diltilled  vinegar. 

Boerhaave  gives  a  method  of  producing  artificial  froft  without 
either  fnow  or  ice  :  we  muft  have  for  th:s  purpofe,  at  any  feafon 
of  the  year,  the  coldeft  water  that  can  be  procured  ;  this  is  to 
be  mixed  with  a  proper  quantity  of  any  fait  (fal-ammoniac  will 
anfwer  the  intention  beft),  at  the  rate  of  about  3  ounces  to  a 
quart  of  water.  Another  quart  of  water  muft  be  prepared  in 
the  fame  manner  with  the  firft  ;  the  fait,  by  being  diilolved  in 
•each,  will  make  the  water  much  colder  than  it  was  before.  The 
two  quarts  are  then  to  be  mixed  together,  and  this  will  make 
them  colder  ftill.  Two  quarts  more  of  water  prepared  and 


mixed  in  the  fame  manner  are  to  be  mixed  with  thefe,  which 
will  increafe  the  cold  to  a  much  higher  degree  in  all.  The  whole 
of  this  operation  is  to  be  carried  on  in  a  cold  cellar  ;  and  a  glals 
of  common  water  is  then  to  be  placed  in  the  veffel  of  the  fluid 
thus  artificially  cooled,  and  it  will  be  turned  into  ice  in  thefpace 
of  rz  hours. 

There  is  alfo  a  method  of  making  artificial  ice  by  means  of 
fnow,  without  any  kind  of  fait.  For  this  purpofe  fill  a  fmall 
pewter  difli  with  water,  and  upon  that  fet  a  common  pewter 
plate  filled,  but  not  heaped,  with  fnow.  Bring  this  Ample 
apparatus  near  the  fire,  and  ftir  the  fnow  in  the  plate  :  the  fnow 
will  dilfolve,  and  the  ice  will  be  formed  on  the  back  of  the  j  late, 
which  was  fet  in  the  dilhof  water. 

M.  Reaumur  tried  the  effert  of  feveral  falts,  and  examined 
the  various  degrees  of  cold  by  an  ice  thermometer,  which  being 
placed  in  the  fluid  to  be  frozen,  fhowed  very  exaftly  the  degree 
of  cold  by  the  defeent  of  the  fpirit. 

Nitre,  or  laltpetre,  ufually  paffes  for  a  fait  that  may  be  very 
ferviceable  in  thefe  artificial  congelations  ;  but  the  experiments 
of  this  gentleman  prove  that  this  opinion  is  erroneous.  The 
moft  peifertly  refined  faltpetre  employed  in  the  operation  funk 
the  fpirit  in  the  thermometer  only  three  degrees  and  a  half  be¬ 
low  the  fixed  point.  Lefs  refined  nitre  funk  the  thermometer 
lower,  and  gave  a  greater  degree  of  cold  ;  owing  to  the  com¬ 
mon  or  fea-falt  that  it  contains  when  lefs  pure,  which  has  a 
greater  effert  than  the  pure  faltpetre  itfelf. 

Two  parts  of  common  fait  being  mixed  with  three  parts  of 
powdered  ice  in  very  hot  weather,  the  fpirit  in  the  thermometer 
immediately  defeended  15  degrees,  which  is  half  a  degree  lower 
than  it  would  have  defeended  in  the  fevereft  cold  of  bur  winters. 
Mr.  Reaumur  then  tried  the  falts  all  round,  determining  with 
great  regularity  and  exartnefs,  what  was  the  degree  of  cold  occa- 
fioned  by  each  in  a  given  dofrt  Among  the  neutral  falts,  none 
produced  a  greater  degree  of  cold  than  the  common  fea  fait. 
Among  the  alkalis,  fal  ammoniac  funk  the  thermometer  only  to 
13  degrees-  Fot-afhes  funk  it  juft  as  low  as  well  refined  faltpet  re. 

For  the  common  ufes  of  the  table,  the  ice  is  not  required  to 
be  very  hard,  or  fuch  as  is  produced  by  long  continuance  of 
violent  cold  :  it  is  rather  defired  to  be  like  fnow.  Saltpetre, 
which  is  no  very  powerful  freezer,  is  therefore  more  fit  for  the 
purpofe  than  a  more  potent  fait.  It  is  not  necelfary  that  the 
congelation  ftiould  be  very  fuddenly  made ;  but  that  it  may 
retain  its  form  as  long  as  may  be,  when  made,  is  of  great  im¬ 
portance. 

If  it  be  defired  to  have  ices  very  hard  and  firm,  and  very  fud- 
dcnly  prepared,  then  fea  fait  is  of  all  others  moft  to  be  chofen 
for  the  operation.  The  ices  thus  made  will  be  very  hard,  but 
they  will  foon  run.  Pot  afhes  afford  an  ice- of  about  tine  hard- 
nefs  that  is  ufually  required.  This  forms  indeed  very  flowly, 
but  then  it  will  preferve  a  long  time.  And  common  wood-afhes 
will  perform  the  bufinefs  very  nearly  in  the  fame  manner  as  the 
pot-afhes  ;  but,  for  this  purpofe,  the  wood  which  is  burnt  ought 
to  be  frelh. 

The  ftrong  acid  fpirits  of  the  neutral  falts  art  much  more 
powerfully  in  thefe  congelations  than  the  falts  themfelves,  or  in¬ 
deed  than  any  fimple  fait  can  do.  Thus  fpirit  of  nitre,  mixed 
with  twice  its  quantity  of  powdered  ice,  immediately  finks  the 
fpirit  in  the  thermometer  to  19  degrees,  or  4  degrees  more  than 
that  obtained  by  means  of  fea-falt,  the  moft  powerful  of  ail  the 
falts  in  making  artificial  cold.  A  much  greater  degree  of  cold 
may  be  given  to  this  mixture,  by  piling  it  round  with  more  ice 
mixed  with  fea-falt.  This  gives  a  redoubled  cold,  and  finks 
the  thermometer  to  24  degrees.  If  this  whole  matter  be  covered 
with  a  frefh  mixture  of  fpirit  of  nitre  and  ice,  a  ftill  greater  de¬ 
gree  of  cold  is  produced,  and  lb  on  ;  the  cold  being  by  this  me¬ 
thod  of  frelh  additions  to  be  increased  almoft  without  bounds  ; 
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but  it  is  to  be  obferved,  that  every  addition  gives  a  fmaller  in- 
ereafe  than  the  former. 

It  is  very  remarkable  in  the  acid  fpirits,  that  though  fea-falt 
is  fo  much  more  powerful  than  nitre  in  fubftance  in  producing 
cold,  yet  the  fpirit  of  nitre  is  much  tlronger  than  that  of  fea- 
falt  ;  and  another  not  lcfs  wonderful  phenomenon  is,  that 
fpirit  of  wine,  which  is  little  elfe  than  liquid  tire,  has  as  pow¬ 
erful  an  efieft  in  congelations,  or  very  nearly  lb,  as  the  fpirit  of 
nitre  itfelf. 

The  feveral  liquid  fubftances  which  produce  cold,  in  the  fame 
manner  as  the  dry  laits  on  being  mixed  with  ice,  are  much 
more  fpeedy  in  their  a6lion  than  the  laits  :  becaufe  they  imme¬ 
diately  and  much  more  intimately  come  into  contaCt  with  the 
particles  of  the  ice,  than  the  falts  can.  Of  this  nature  are  fpi- 
1  it  of  nitre,  fpirit  of  wine,  &c.  To  produce  the  expected  de¬ 
gree  of  cold,  it  is  always  neceflary  that  the  ice  and  the  added 
matter,  whatever  it  be,  fhould  both  run  together,  and,  Inti¬ 
mately  uniting,  form  one  clear  fluid.  It  is  hence  that  no  new 
-cold  is  produced  with  oil,  which,  though  it  melts  the  ice,  yet 
cannot  mix  itfelf  into  a  homogeneous  liquid  with  it,  but  muft 
always  remain  floating  on  the  furface  of  the  water  that  is  pro¬ 
duced  by  the  melting  of  the  ice. 

It  has  been  difcovered,  that  fluids  Handing  in  a  current  of 
air  grow  by  this  means  much  colder  than  before.  Fahrenheit 
had  long  fince  obferved,  that  a  pond,  which  Hands  quite  calm, 
often  acquires  a  degree  of  cold  much  beyond  what  is  futflcient 
for  freezing,  and  yet  no  congelation  enfued :  but  if  a  flight 
breath  of  air  happens  in  fuch  a  cafe  to  brufli  over  the  furface  of 
the  water,  it  (liffens  the  whole  in  an  inftant.  It  has  all'o  been 
difcovered,  that  all  fuhllances  grow  colder  by  the  evaporation  of 
the  fluids  which  they  contain,  or  with  which  they  are  mixed.  If 
both  thefe  methods,  therefore,  be  praCliled  upon  the  lame  body  at 
,.the  lame  time,  they  will  increal'e  the  cold  to  almoft  any  degree 
of  intenfenefs  we  pleafe. 

But  the  molt  extraordinary  inftances  of  artificial  freezing 
have  fince  been  made  in  Ruflia,  at  Hudfon’s  bay,  and  other 
parts,  by  which  quickfilver  was  frozen  into  a  folid  mafs  of  me¬ 
tal.  And  the  fame  thing  had  before  happened,  from  the  natural 
cold  of  the  atmofphere  alone,  in  Siberia.  In  the  winter  of 
37 33,  Profeffor  Gmelin,  with  two  other  gentlemen  of  the  Ruf¬ 
fian  Academy,  were  fent  by  Anne  Ivanouna,  the  new  emprefs, 
to  explore  and  deferibe  the  different  parts  of  her  Afiatic  domi¬ 
nions,  with  the  communication  of  Afia  and  America.  In  the 
winter  of  1734-5,  Mr.  Gmelin  being  at  Yenefeilk  in  58°  30' 
north  lat.  and  92°  long,  ealt  trom  Greenwich,  firft  obferved  fuch 
a  defeentof  the  mercury,  as  mult  have  been  attended  with  con¬ 
gelation,  being  far  below  its  freezing  point,  now  fixed  at  — 40 
of  Fahrenheit’s  thermometer.  “  Here,”  fays  he,  “  we  firft  expe¬ 
rienced  the  truth  of  what  various  travellers  have  related  with 
refpeCl  to  the  extreme  cold  of  Siberia  5  for,  about  the  middle  of 
December,  fuch  levere  weather  fet  in,  as  we  were  lure  had  never 
been  known  in  our  time  at  Peterfburg.  The  air  feemed  as  if  it 
were  frozen,  with  the  appearance  of  a  fog,  which  did  not  fuffer 
the  fmoke  to  afeend  as  it  i lined  from  the  chimneys.  Birds  fell 
down  out  of  the  air  as  dead,  and  froze  immediately,  unlefsthey 
were  brought  into  a  warm  room.  Whenever  the  door  was 
opened,  a  fog  fuddenly  formed  round  it.  During  the  day, 
fhort  as  it  was,  parhelia  and  haloes  round  the  fun  were  fre¬ 
quently  feen  ;  and  in  the  night  mock  moons,  and  haloes  about 
the  moon.  Finally,  our  thermometer,  not  fubjeft  to  the  fame 
deception  as  the  fen  fes,  left  us  no  doubt  of  the  exceflive  cold  ; 
for  the  quickfilver  in  it  was  reduced,  on  the  5th  of  January,  old 
-ftyle,  to —  1200  of  Fahrenheit’s  fcale,  lower  than  it  had  ever 
Been  obferved  in  nature.” 

The  next  inftanee  of  congelation  happened  at  Yakutfk,  in 
62°  north  lat.  and  1 50°  eaft  longitude.  The  weather  here  was 


unufually  mild  for  the  climate,  yet  the  thermometer  fell  to  — 

7  20 ;  and  one  perfon  informed  the  profeflor  by  a  note,  that  the 
mercury  in  his  barometer  was  frozen.  He  haftened  immediate¬ 
ly  to  his  houfe  to  behold  fuch  a  furprifing  phenomenon ;  but 
though  he  was  witnefs  to  the  fa£l,  obferving  that  the  mercury 
did  not  continue  in  one  column,  but  was  divided  in  different 
places  as  into  little  cylinders,  which  appeared  frozen,  yet  tho 
prejudice  he  had  entertained  againft  the  poffibility  of  the  con¬ 
gelation  would  not  allow  him  to  believe  it. 

Another  fet  of  obiervations,  in  the  courfe  of  which  the  mer¬ 
cury  muft  frequently  have  been  congealed,  were  made  by  Pro- 
fellor  Gmelin  at  Kirenga  fort,  in  57-  north  lat  ,  and  108  eaft 
long.;  his  thermometer,  at  different  times,  (landing  it  — 108, 
—  86,  — 100, — 1 13,  and  many  other  intermediate  degrees ;  in 
the  courfe  of  the  winter  of  1737-8.  On  the  27th  of  Novem¬ 
ber,  after  the  thermometer  had  been  (landing  for  two  days  at 
— 46°,  he  found  it  funk  at  noon  to  — 108.  Sufpetting  fome 
miltake,  after  he  had  noted  down  the  oblervation,  he  inftantly 
rart  back,  and  found  at  it  — 102;  but  afeending  with  fuch  ra¬ 
pidity,  that  in  the  fpace  of  half  an  hour  it  had  rifen  to  — 19®. 
This  phenomenon,  which  appeared  fo  furprifing,  doubtlefs  de¬ 
pended  on  the  expanfion  of  the  mercury  frozen  in  the  bulb 
of  the  thermometer,  and  which  now  melting,  forced  upward* 
the  fmall-thread  in  the  item.  And  fimilar  appearances  were 
obferved  on  other  days  afterwards,  when  the  thread  of  quick¬ 
filver  in  the  thermometer  was  Ceparated  about  6  degrees. 

A  fecond  inllance  where  a  natural  congelation  of  mercury 
has  certainly  been  obferved,  is  recorded  in  the  tranfaftions  of 
the  Royal  Academy  of  Sciences  at  Stockholm,  as  made  by  Mr. 
Andrew  Hellant.  The  weather  in  January  1760  was  remark¬ 
ably  cold  in  Lapland  5  fo  that  on  the  5th  of  that  month  the 
thermometers  fell  to — 76, — 128,  or  lower ;  on  the  23d  and 
following  days  they  fell  to  — 58, — 79, — 92,  and  below  — 238 
entirely  into  the  ball.  This  was  obferved  at  four  different  places 
in  Lapland,  fitnated  between  the  65th  and  78th  degrees  of 
north  lat.  and  the  21ft  and  28th  degrees  of  eaft  longitude. 

But  the  congelation  of  quickfilver,  by  an  artificial  freezing 
mixture,  was  firft  obferved,  and  put  beyond  doubt,  by  Mr.  Jo- 
feph  Adam  Braun,  profefior  of  philofophy  at  Peterfburg.  This 
gentleman,  wifhing  to  try  how  many  degrees  of  cold  he  could 
produce,  availed  himfelf  of  a  good  opportunity  which  offered 
for  that  purpofe  on  the  14th  of  December  J759,  when  the  mer¬ 
cury  in  the  thermometer  ftood  in  the  natural  cold  at  — 34,  which, 
it  is  now  known,  is  only  5  or  6  degrees  above  its  point  of  con¬ 
gelation.  Aflilting  this  natural  cold,  therefore,  with  a  mixture 
prepared  of  aquafortis  and  pounded  ice,  his  thermometer  was 
funk  to — 69.  Part  of  the  quickfilver  muft  now  have  been 
really  congealed,  but  unexpected  by  him,  and  he  only  thought 
of  purfuing  his  objeft  of  producing  Hill  greater  degrees  of  coldj 
and  having  expended  all  his  pounded  ice,  he  was  obliged  to  ufe 
fnow  inftead  of  it.  With  this  frefh  mixture,  the  mercury  funk 
to  — too, — 240,  and  — 350°.  Taking  the  thermometer  out,  he 
found  it  whole,  but  the  quickfilver  fixed,  and  it  continued  fo  for 
12  minutes.  On  repeating  the  experiment,  with  another  ther¬ 
mometer  which  had  been  graduated  no  lower  than  — 220,  all 
the  mercury  funk  into  the  ball,  and  became  folid  as  before,  and 
did  not  re-afeend  till  after  a  Hill  longer  interval  of  time.  Mr. 
Braun  now  fulpefted  that  the  quickfilver  was  really  frozen,  and 
prepared  for  making  a  decifive  experiment.  This  was  accom- 
plifhed  on  the  25th  of  the  fame  month,  and  the  bulb  of  the 
thermometer  broken  as  foon  as  the  metal  was  congealed  :  when 
it  appeared  that  the  mercury  was  changed  into  a  lolid  and  (Inn¬ 
ing  metallic  mafs,  which  flatted  and  extended  under  the  ltroke9 
of  a  peftle,  being  rather  lets  hard  than  lead,  and  yielding  a  dull 
found  like  that  metal.  Mr.  JEpimis  made  fimilar  experiments 
at  the  fame  time,  employing  as  well  thermometers^  as  tubes  of 


FRE 


FRE 


[  609  ] 


•a  larger  bore  ;  in  which  laft  he  remarked,  that  the  quick  til ver 
fell  fenfibly  on  being  frozen,  affuming-  a  concave  furface,  and 
likewife  that  the  congealed  pieces  lunk  in  fluid  mercury  :  alfo, 
in  their  farther  experiments,  they  invariably  found,  that  the 
mercury  funk  lower  when  the  whole  of  it  was  congealed,  than 
if  any  part  of  it  remained  fluid :  all  fhewing  that,  contrary  to 
water,  mercury  contradted  in  freezing.  It  was  farther  obferved, 
that  the  mercury  when  congealed,  looked  like  the  moft  polilhed 
filver,  and  when  beaten  flat,  was  eafily  cut  with  a  penknife, 
like  thin  fheet  lead. 

The  fadl  being  thus  eflablifhed,  and  fluidity  no  longer  to  be 
confidered  as  an  elfential  property  of  quickfilver,  Mr.  Braun 
communicated  an  account  of  his  experiments  to  the  Peterfburgh 
academy,  on  the  6th  of  September  1760;  of  which  a  large  ex - 
tradf  was  inferted  in  the  Philof.  Tranf.  vol.  52,  page  1 56.  He 
afterwards  declared  that  he  never  fuffered  a  winter  to  pafs  with¬ 
out  repeating  the  experiment  of  freezing  quickfilver,  and  never 
failed  of  fuccefs  when  the  natural  cold  was  of  a  1’utEcient  llrength 
for  the  purpofe ;  and  this  degree  of  natural  cold  he  fuppofes  at 
—10  of  Fahrenheit  ;  though  fome  commencement  of  the  con¬ 
gelation  might  be  perceived,  when  the  temperature  of  the  air 
was  as  high  as  +  20. 

The  refults  of  all  his  experiments  were,  that,  with  the  above- 
mentioned  frigorific  mixtures,  and  once  with  rettified  fpirits 
and  fnow,  when  the  natural  cold  was  at  — 28°,  he  congealed  the 
quickfilver,  and  difeovered  it,  in  fadl,  a  real  metal  that  melts 
with  a  very  fmall  degree  of  heat.  However,  not  perceiving  the 
neceffary  confequence  of  its  great  contradlion  in  freezing,  he 
always  confounded  its  point  of  congelation  with  that  of  its 
greateft  contradfion  in  freezing,  and  thus  marked  the  former  a 
great  deal  too  low. 

In  the  procefs  of  his  obfervations,  Mr.  Braun  found,  that 
double  aquafortis  was  more  effedtual  than  fpirit  of  nitre ;  but 
with  this  fimple  fpirit,  which  feldom  brings  the  mercury  lower 
than  — T48,  this  metal  may  be  frozen  in  the  following  manner : 
Six  glaffes  being  filled  with  fnow  as  ufual,  and  the  thermometer 
put  in  one  of  them,  the  fpirit  of  nitre  was  poured  upon  it ; 
when  the  mercury  would  fall  no  lower  in  this,  the  thermometer 
was  removed  to  the  fecond,  and  fo  on  to  the  third  and  fourth, 
in  which  fourth  immerfion  the  mercury  was  ufually  congealed. 

Mr.  zEpinus gives  the  following  diredtion  for  ufmg  the  fuming 
fpirit  of  nitre :  Take  fome  of  this  fpirit,  cooled  as  much  as 
poilible,  and  put  it  into  a  wine  glafs  till  it  be  about  half  full, 
filling  it  up  with  fnow,  and  furring  them  till  the  mixture  be¬ 
come  of  the  confidence  of  pap;  by  which  means  you  obtain, 
almoft  in  an  infant,  the  neceffary  degree  of  cold  for  the  freezing 
of  quickfilver. 

It  is  remarked  by  Mr.  Braun,  that  by  the  mixture  of  fnow 
and  fpirit  of  nitre,  which  froze  the  mercury,  he  never  was  able 
to  bring  thermometers,  filled  with  the  moft  highly  redlified  fpirit 
of  wine,  lower  than  — 148  :  fo  that  the  cold  which  will  freeze 
mercury,  will  not  freeze  fpirit  of  wine ;  and  therefore  fpirit 
thermometers  are  the  moft  fit  to  determine  the  degree  of  cold- 
nefs  in  frigorific  mixtures,  till  we  can  conftrudl  folid  metallic 
thermometers  with  fufficient  accuracy.  Mr.  Braun  tried  the 
effedts  of  different  fluids  in  his  frigorific  mixtures :  he  always 
found  that  Glauber’s  fpirit  of  nitre  and  double  aquafortis  were 
the  moft  powerful ;  and,  from  a  number  of  experiments  made 
•when  the  temperature  of  the  air  was  between  21  and  28  of 
Fahrenheit,  he  concludes,  that  fpirit  of  fait  pounded  upon  fnow 
increafed  the  natural  cold  36°;  fpirit  of  fal  ammoniac,  12;  oil 
ef  vitriol,  42;  Glauber’s  fpirit  of  nitre,  70;  aquafortis,  48; 
fimple  fpirit  of  nitre,  36  :  dulcified  fpirit  of  vitriol,  24;  Hoff¬ 
man’s  anodyne  liquor,  38;  fpirit  of  hartftiorn,  12;  fpirit  of 
fulphur,  12;  fpirit  of  wine  redtified,  24;  camphorated  fpirit, 
18;  French  brandy,  14;  and  feveral  kinds  of  wine  increafed 
the  natural  cold  to  7,  8,  or  9  degrees. 
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The  moft  remarkable  congelation  of  mercury,  by  natural  cold, 
that  has  ever  been  obferved,  was  that  related  by  Dr.  Peter  Si¬ 
mon  Pallas,  who  had  been  fent  by  the  emprefs  of  Ruffia,  with 
fome  other  gentlemen,  on  an  expedition  fimilarto  that  of  Mr. 
Gmelin.  Being  at  Krafnoyarfk  in  the  year  1772,  in  north  lat. 
$ 6 0  2,0',  and  eaftlong.  93°,  he  had  an  opportunity  of  obferving 
the  phenomenon  wefpeakof.  On  the  6th  and  7th  of  Decem¬ 
ber  that  year,  fays  he,  there  happened  the  greateft  cold  I  have 
ever  experienced  in  Siberia :  the  air  was  calm  at  the  time,  and 
feemingly  thickened;  fo  that,  though  the  Iky  was  in  other  re- 
fpedls  clear,  the  fun  appeared  as  through  a  fog.  I  had  only 
one  thermometer  left,,  in  which  the  fcale  went  no  lower  than 
- — 70;  and  on  the  6th  in  the  morning,  I  remarked  that  the 
quickfilver  in  it  funk  into  the  bail,  except  fome  fliort  columns 
which  ftuck  fall  in  the  tube.  When  the  ball  of  the  thermo¬ 
meter,  as  it  hung  in  the  open  air,  was  touched  with  the  finger, 
the  quicksilver  rofe ;  and  it  could  plainly  be  feen  that  the  folid 
columns  ftuck  and  refifted  a  good  while,  and  were  at  length 
puftied  upward  with  a  fort  of  violence.  He  alfo  placed  upon 
the  gallery,  on  the  north  fide  of  his  houfe,  fome  quickfilver  in 
an  open  bowl.  Within  an  hour  he  found  the  edges  and  furface 
of  it  frozen  folid ;  and  fome  minutes  afterward  the  whole  was 
condenfed  by  the  natural  cold  into  a  foft  mafs  very  much  like 
tin.  While  the  inner  part  was  ftill  fluid,  the  frozen  furface  ex¬ 
hibited  a  great  variety  of  branched  wrinkles ;  but  in  general  it 
remained  pretty  fmooth  in  freezing.  The  congealed  mercury 
was  more  flexible  than  lead  :  but,  on  being  bent  fhort,  it  was 
found  more  brittle  than  tin ;  and  when  hammered  out  thin,  it 
feemed  fomewhat  granulated.  When  the  hammer  was  not  per¬ 
fectly  cooled,  the  quickfilver  melted  away  under  it  in  drops ; 
and  the  fame  thing  happened  when  the  metal  was  touched  with 
the  finger,  by  which  alfo  the  finger  was  immediately  benumbed. 
When  the  frozen  mafs  was  broken  to  pieces  in  the  cold,  the 
fragments  adhered  to  each  other  and  to  the  bowl  in  which  they 
lay.  In  the  warm  room  it  thawed  on  its  furface  gradually,  by 
drops,  like  wax  ou  the  fire,  and  did  not  melt  all  at  once.  Al¬ 
though  the  froft  feemed  to  abate  a  little  towards  night,  yet  the 
congealed  quickfilver  remained  unaltered,  and  the  experiment- 
with  the  thermometer  could  ftill  be  repeated.  On  the  7th  of 
December  he  had  an  opportunity  of  making  the  fame  obferva¬ 
tions  all  day ;  but,  fome  hours  after  funfet,  a  northweft  wind: 
fprung  up,  which  railed  the  thermometer  to  — 46°,  when  the 
mafs  of  quickfilver  began  to  melt. 

The  experiments  of  Mr.  Braun  were  fuccefsfully  repeated  at 
Gottingen,  in  1774,  by  Mr.  John  Frederick  Blumenbach  ;  being 
encouraged  to  this  attempt  by  the  exceflive  cold  of  the  winter 
that  year,  efpecially  the  night  of  January  the  nth,  when  he 
made  the  experiment,  the  thermometer  Handing  at  — 10  in  the 
open  air.  Mr.  Blumenbach,  at  5  in  the  evening,  put  3  drams 
of  quickfilver  into  a  fmall  lugar  glafs,  and  covered  it  with  a 
mixture  of*  fnow  and  Egyptian  fal  ammoniac,  fetting  the  glafs 
out  in  the  air  upon  a  mixture  alfo  of  fal  ammoniac.  At  one 
the  next  morning,,  the  mercury  was  found  frozen  quite  folid, 
and  hard  to  the  glafs;  and  did  not  melt  again  till  7  or  8  the 
next  morning.  The  colour  of  the  frozen  mercury  was  a  dull 
pale  white  with  a  blueifti  caft,  like  zinc,  very  different  from  the 
natural  appearance  of  quickfilver. 

In  the  year  1 7  7 >  by  fimilar  means,  quickfilver  was  twice 
frozen  by  Mr.  Hutchins,  governor  of  Albany  fort,  in  Hudfon’s 
bay,  viz.  in  the  months  of  January  and  February  of  that  year. 
And  the  fame  was  done  on  the  28th  of  January  1776,  by  Dr. 
Lambert  Bicker,  fecretary  of  Rotterdam.  The  temperature  of 
the  atmolphere  was  then  at  4-  20;  and  the  loweft  it  could  re¬ 
duce  the  thermometer  by  artificial  cold  was — 94;  when,  on 
breaking  the  glafs,  the  mercury  was  found  frozen. 

In  the  beginning  of  the  year  1780  Air.  Von  Eltcrlein  of 
Vytegra,  a  town  of  Iluffia,  in  lat,  6i°  north,  and  long.  36°  caftj 
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froze  quick filver  by  natural  cold.  On  the  4th  of  January  1780, 
the  cold  being  increafed  to  — 34  that  evening  at  Vytegra,  he 
expofed  to  the  open  air  3  ounces  of  very  pure  quickfilver  in  a 
china  tea-cup,  covered  with  paper  pierced  full  of  holes.  Next 
day,  at  8  in  the  morning,  he  found  it  folid,  and  looking  like  a 
piece  of  call  lead,  with  a  confiderable  de predion  in  the  middle. 
On  attempting  to  loofen  it  in  the  cup,  his  knife  raifed  fhavings 
from  it  as  if  it  had  been  lead,  which  remained  lticking  up  ;  and 
at  length  the  metal  feparated  from  the  bottom  of  the  cup  in 
one  rnafs.  He  then  took  it  in  his  hand  to  try  if  it  would  bend  : 
it  was  ftifT  like  glue,  and  broke  into  two  pieces  5  but  his  fingers 
immediately  loft  all  feeling,  and  could  fcarcely  be  reftored  in  an 
hour  and  a  half  by  rubbing  with  fnow.  At  8  o’clock  the  ther¬ 
mometer  flood  at  — 57  5  but  by  half  after  9  it  was  rifen  to  — 40 ; 
and  then  the  two  pieces  of  mercury  which  lay  in  the  cup  had 
loft  fo  much  of  their  hardnefs,  that  they  could  no  longer  be 
broken,  or  cut  into  fhavings,  but  refembled  a  thick  amalgam, 
which,  though  it  became  fluid  when  prefled  by  the  fingers,  im¬ 
mediately  afterwards  relumed  the  confiftence  of  pap.  With  the 
'thermometer  at  — 39,  the  quickfilver  became  fluid.  The  cold 
was  never  lefs  on  the  5th  than  — 28,  and  by  9  in  the  evening  it 
had  increafed  again  to  — 33.  This  experiment  feems  to  fix  the 
freezing  point  of  mercury  at  — 40  of  Fahrenheit’s  thermometer, 
or  40  below  0 5  which  is  720  below  the  freezing  point  of  water. 

In  the  winter  of  1781  and  82,  Mr.  Hutchins  refumed  the 
fubjed!  of  freezing  quickfilver  by  artificial  cold,  with  fuch  fuc- 
cefs,  that  from  his  experiments  and  thofe  of  M.Von  Elterlein, 
laft  mentioned,  the  freezing  point  of  mercury  is  now  almoft  as 
well  fettled,  viz.  at  — 40,  as  that  of  water  is  at  +32.  Other 
philolophers,  indeed,  had  not  been  altogether  inattentive  to  this 
fubjed!.  Profelfor  Braun  himfelf  had  taken  great  pains  to  in- 
veftigate  it ;  but  for  want  of  a  proper  attention  to  the  difference 
between  the  contraction  of  the  fluid  mercury  by  cold,  and  that 
of  the  congealing  metal  by  freezing,  he  could  not  determine  any 
thing  certain  concerning  it. 

An  inftance  of  the  natural  congelation  of  quickfilver  alfo 
occurred  in  Jemptland,  one  of  the  provinces  of  Sweden,  on  the 
lit  of  January  1782;  and  laftly,  on  the  26th  of  the  fame 
month,  Mr.  Hutchins  obferved  the  fame  effed!  of  the  cold  at 
Hudfon’s  bay 5  when  he  found  that  at  the  point  of  its  freezing 
a  mercurial  thermometer  flood  at  — 40,  and  a  fpirit  thermo¬ 
meter  at  — 30.  On  this  fubjed!,  a  variety  of  curious  fadts 
may  be  traced  in  the  Philof.  Tranf.  vol.  31,  pa.  672;  vol. 
52,  pa.  1365  vol.  66,  pa.  1745  vol.  73,  pa.  303  and  323;  vol. 
76,  pa.  241 5  vol.  77,  pa.  285  5  vol.  78,  jra.  43  5  and  feveral 
others,  particularly  vol.  79,  pa.  199,  &c.;  being  experiments  on 
the  congelation  of  quickfilver  in  England,  by  Mr.  Richard 
Walker,  where  he  proves  that  mercury  may  be  frozen  not  only 
in  England  in  l'ummer,  but  even  in  the  hotteft  climate,  at  any 
feafon  of  the  year,  and  without  the  ufe  of  ice  or  fnow. 

Freezing  Point,  denotes  the  point  or  degree  of  cold,  {hewn 
by  a  mercurial  thermometer,  at  which  certain  fluids  begin  to 
freeze,  or,  when  frozen,  at  which  they  begin  to  thaw  again.  On 
Fahrenheit’s  thermometer,  this  point  is  at  +32  for  water,  and 
at  — 40  for  quickfilver,  thefe  fluids  freezing  at  thofe  two  points 
refpedfively.  It  would  alfo  be  well  if  the  freezing  points  for 
Other  fluids  were  afeertained,  and  the  whole  arranged  in  a  table. 

Freezing  Rain ,  or  Raining  Ice,  a  very  uncommon  kind  of 
{bower,  which  fell  in  the  weft  of' England  in  December  1672  5 
whereof  we  have  various  accounts  in  the  Philofophical  Tranf- 
adlions.  This  rain,  as  foon  as  it  touched  any  thing  above 
ground,  as  a  bough  or  the  like,  immediately  fettled  into  ice  ; 
and,  by  multiplying  and  enlarging  the  icicles,  broke  all  down 
with  its  weight.  The  rain  that  fell  on  the  fnow  immediately 
froze  into  ice,  without  finking  in  the  fnow  at  all.  It  made  an 
incredible  deftrudtion  of  trees,  beyond  any  thing  in  all  hiftory. 
a  Had  it  concluded  with  forne  guit  of  wind  (fays  a  gentleman  on 


the  fpot),  it  might  have  been  of  terrible  confequence.  1  weighed 
the  fprig  of  an  afh  tree,  of  juft  three-quarters  of  a  pound,  the 
ice  on  which  weighed  16  pounds.  Some  were  frighted  with 
the  noife  in  the  air  5  till  they  difeerned  it  was  the  clatter  of  icy 
boughs,  dalhed  againft  each  other.”  Dr.  Beale  obferves,  that 
there  was  no  confiderable  froft  obferved  on  the  ground  during 
the  whole  ;  whence  he  concludes,  that  a  froft  majrbe  very  in- 
tenfe  and  dangerous  on  the  tops  of  fome  hills  and  plains  5  while 
in  other  places  it  keeps  at  two,  three,  or  four  feet  diftance  above 
the  ground,  rivers,  lakes,  &c.  and  may  wander  about  very  fu¬ 
rious  in  fome  places,  and  remifs  in  others  not  far  off.  The  froft 
was  followed  by  glowing  heats,  and  a  wonderful  forwardnefs  of 
flowers  and  fruits. 

FREIGHT,  in  navigation  and  commerce,  the  hire  of  a  flap, 
or  a  part  thereof,  for  the  conveyance  and  carriage  of  goods  from 
one  port  or  place  to  another  ;  or  the  fum  agreed  on  between  the 
owner  and  the  merchant,  for  the  hire  and  ufe  of  a  veflel.  See 
Maritime  Laws. 

FREIND  (John),  a  moft  learned  Englifh  phyfician  and 
writer  in  the  18th  century,  was  born  at  Croton,  Northamp- 
tonthire,  in  1673.  l^>9^  he  publifhed,  in  conjundiion  with 

Mr.  P.  Foulkes,  an  edition  of  two  Greek  orations,  one  of  JEf- 
chines  againft  Ctefiphon,  and  the  other  of  Demofthenes  Dc  Co¬ 
rona,  with  a  new'  Latin  verfion.  In  1699  he  wrote  a  letter  to 
Dr.  Sloane  concerning  an  Hydrocephalus,  publilhed  in  the  Phi¬ 
lofophical  Tranfadtions  ;  and  another  letter  in  Latin  to  the  fame 
gentleman.  He  fpafmis  rarior.  hijloria,  printed  in  the  fame 
Tranfadtions.  In  1703  his  Emmenalogia  appeared,  which 
gained  him  great  reputation.  In  1704  he  was  chofen  profefibr 
of  cbemiftry  in  the  univerfity  of  Oxford.  In  1703  he  attended 
the  earl  of  Peterborough  to  Spain,  as  phyfician  to  the  army 
there  5  and,  upon  his  return  in  1707,  publifhed  an  account  of 
the  earl’s  expedition  and  condudt.  In  170 9  he  publilhed  his 
Chemical  Ledlures.  In  1712  he  attended  the  duke  of  Ormond 
in  Flanders,  as  his  phyfician.  In  1716  he  was  admitted  a  fel¬ 
low  of  the  college  of  phyficians  in  London.  This  year  he  pub¬ 
lilhed  the  firft  and  third  books  of  Hippocrates  De  morhis  popu- 
larilus,  with  a  Commentary  on  Fevers,  written  by  himfelf. 
He  fat  a  member  for  the  borough  of  Launcefton  in  Cornwall  in 
1722,  where  he  diftinguifhed  himfelf  by  his  oppofition  to  the 
adminiftration.  March  1722  he  was  committed  to  the  tower 
on  a  charge  of  high-trealon  :  and,  while  he  was  under  con¬ 
finement,  he  wrote  a  Latin  epiftle  to  Dr.  Mead,  He  quibufdam 
'variolarv.m  generibus  5  and  began  his  Hiftory  of  Phyfic,  the  firft 
part  of  which  was  publilhed  in  1723,  and  the  fecond  in  1726. 
Upon  the  acceflion  of  George  II.  to  the  throne,  he  was  appointed 
phyfician  in  ordinary  to  the  queen,  who  {bowed  the  utmoft  re¬ 
gard  and  efteem  for  him.  He  died  at  London  in  1728.  His 
works  were  publifhed  together  in  Latin,  at  London  1733,  in 
folio,  and  dedicated  to  the  queen. 

FREINSHEMIUS,  a  learned  and  elegant  author,  born  at 
LTlm  in  1608.  He  made  Supplements  to  Livy,  Tacitus,  and 
Q.  Curtius,  in  60  books,  printed  at  Stralburg  in  163-,-.  He 
wrote  likevvife  Notes  upon  Cl.  Curtius,  Florus,  Tacitus,  and 
fome  other  Latin  authors,  and  died  in  1660. 

FREITS.  See  Freats. 

FRENCH,  in  general,  fomething belonging  to  France:  thus 
we  lay,  the  French  language,  French  cuftoms,  polity,  &c.  The 
French  language,  as  it  now  ftands,  is  no  original  or  mother  lan¬ 
guage,  but  a  medley  of  feveral.  Thofe  that  prevail  moft,  and 
which  are,  as  it  were,  the  balls  thereof,  are,  1.  The  Celtic ; 
whether  that  were  a  particular  language  itlelf,  or  whether  it 
were  only  a  dialed!  of  the  Gothic,  as  fpoken  in  the  weft  and 
north.  2.  The  Latin,  which  the  Romans  carried  with  them 
into  Gaul,  when  they  made  the  cor.queft  thereof.  And,  3.  The 
Teutonic,  or  that  dialed!  of  the  Teutonic  ufed  by  the  Franks, 
when  they  pafled  the  Rhine,  and  eftablilhed  themfelves  in  Gaul. 
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Of*  thcfe  three  languages,  in  the  fpace  of  about  thirteen  hundred 
years,  was  the  prefent  French  formed,  luch  as  it  is  now  found. 
Its  progrefs  was  very  llow  ;  and  both  the  Italian  and  Spanifh 
were  regular  languages  long  before  the  French. 

Pafquier  obferves,  it  was  under  Philip  de  Valois  that  the 
French  tongue  fil'd  began  to  be  polifhed  :  and  that,  in  the  re- 
giftcr  of  the  chamber  of  accounts  of  that  time,  there  is  a  purity' 
feen  almoft  equal  to  that  of  the  prefent  age.  However,  the 
French  was  Itill  a  very  imperfe£t  language  till  the  reign  of 
Francis  I.  The  cuftom  of  fpeaking  Latin  at  the  bar,  and  of  writ¬ 
ing  the  public  afits  and  inftruments  of  the  courts  of  juftice  in 
that  language,  had  made  them  overlook  the  French,  their  own 
language.  Add,  that  the  preceding  ages  had  been  remarkable 
for  their  ignorance,  which  was  owing,  in  good  meafure,  to  the 
long  and  calamitous  wars  which  France  had  been  engaged  in  : 
whence  the  French  noblefte  deemed  it  a  kind  of  merit  not  to 
know  any  thing ;  and  the  generals  regarded  little  whether  or 
no  they  wrote  and  talked  politely,  provided  they  could  but  fight 
valiantly. 

But  Francis  I.  who  was  the  reftorer  of  learning  and  the  fa¬ 
ther  of  the  learned,  changed  the  face  of  things;  and,  after  his 
time,  Henry  Stevens  printed  his  book,  De  la  Prccellcnce  du 
Langage  Francois.  The  change  was  become  very  confpicuous 
at  the  end  of  the  16th  century;  and  under  Henry  IV.  Amyot, 
Coetfeteau,  and  Malherbe,  contributed  towards  bringing  it  to 
its  perfedtion  ;  which  the  Cardinal  de  Richelieu  completed,  by 
the  eltablifhment  of  the  French  academy  ;  an  aflembly,  wherein 
the  moft  diflinguifhed  perfons  of  the  church,  the  fword,  and  the 
gown,  have  been  members.  Nor  did  the  long  reign  of  Louis 
XIV.  contribute  a  little  to  the  improvement  of  the  language  : 
the  perfonal  qualities  of  that  prince,”  and  his  tafte  for  the  fine 
arts,  and  that  of  the  princes  of  the  blood,  rendered  his  court 
the  politeft  in  Europe.  Wit  and  magnificence  feemed  to  vie; 
and  his  generals  might  have  difputed  with  the  Greeks,  Ro¬ 
mans,  &c.  the  -glory  of  writing  well,  if  they  could  not  that 
of  fighting.  From  the  court,  the  elegance  and  purity  of  the 
language  loon  fpread  itfelf  into  the  provinces  ;  and  now  there 
is  lcarce  any  perlon  there  who  does  not  write  and  fpeak  good 
French. 

One  of  the  characters  of  the  French  language  is,  to  be  natural 
and  eafy.  The  words  are  ranged  in  it  much  in  the  fame  order 
as  the  ideas  in  our  minds ;  in  which  it  differs  exceedingly  from 
the  Greek  and  Latin,  where  the  inverfion  of  the  natural  order  of 
words  is  reputed  a  beauty.  Indeed  the  Hebrew  furpafies  even 
the  French  in  this  point ;  but  then  it  comes  fliort  of  it  in  copi- 
oufnefs  and  variety. 

It  muft  be  added,  however,  that  as  to  the  analogy  of  gram¬ 
mar,  arul  the  fimplieity  wherewith  the  moods  of  verbs  are 
formed,  the  Englifh  has  the  advantage  not  only  over  the  French, 
but  over  all  the  known  languages  in  the  world  ;  but  then  the 
turns,  the  expreilions,  and,  the  idioms,  of  the  Englifh,  are 
fometimes  fo  quaint  and  extraordinary',  that  it  lofes  a  good  deal 
of  the  advantage  which  its  grammatical  fimplieity  gives  it  over 
the  reft. 

The  French  has  but  few  compound  words  ;  wherein  it  differs 
widely  from  the  Greek,  High  Dutch,  and  Englifh.  This  the 
French  authors  own  a  great  difadvantage  in  their  language  ; 
the  Greek  and  Dutch  deriving  a  great  part  of  their  force  and 
energy  from  the  competition  of  words,  and  frequently  expreffing 
that  in  one  founding  word,  which  the  French  cannot  exprefs 
but  by  a  periphrafis.  The  diminutives  in  the  French  are  as 
few  as  the  compounds,  the  greateft  part  of  thole  remaining  in 
ufe  having  loft  their  diminutive  lignification  ;  but  what  moft 
diftinguilh  the  French  language,  are  itsjuftnefs,  purity,  accu¬ 
racy,  and  flexibility. 

French  is  the  moft  univerfal  and  extenfive  language  in  Europe. 
The  policy  of  ftates  and  courts  has  rendered  it  necellary  for  the 
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minifters  of  princes,  and  their  officers,  kc.  and  the  tafte  lor 
arts  and  fciences  has  had  the  fame  effeft  with  regard  to  the 
learned.  In  Germany',  and  elfewherc,  the  princetfes  and  per¬ 
fons  of  diftindlion  value  themfelves  on  underftanding  French  ; 
and  in  feveral  courts  of  Europe,  it  is  almoft  as  much  known 
as  the  language  of  the  country'. 

FRESCATI,  a  delightful  village  of  Italy,  on  the  declivity  of 
a  hill,  12  miles  from  Rome.  It  derives  its  name  from  the 
coolnefs  of  the  air,  and  frefh  verdure  of  the  fields  around.  It  is 
a  bifliop’s  fee,  and  al way's  pofteiTed  by  one  of  the  fix  eldeft  car¬ 
dinals.  At  prefent  it  belongs  to  the  cardinal  duke  of  York  (as 
he  is  called)  the  foie  furviving  defeendant  of  James  II.  In  the 
neighbourhood  of  Frelcati  are  fituated  fomeof  the  moft  magni¬ 
ficent  villas  in  Italy.  The  ancient  city  of  Tufculum  is  fiup- 
pofecl  to  have  flood  on  the  ipot,  or  very  near  it,  where  Frefcati 
is  now  built ;  and,  at  the  diftance  of  a  mile  and  a  half,  it  is 
generally  believed,  was  the  Tufculan  villa  of  Cicero,  at  a  place 
now  called  Grotta  Ferrata.  Some  Greek  monies  of  the  order  of 
St.  Bafil,  flying  from  the  perfecution  of  the  Saracens  in  the 
nth  century,  were  permitted  to  build  a  convent  on  the  ruins  of 
Cicero’s  famous  houfe.  They  ftill  perform  the  fervice  in  the- 
Greek  language.  Frefcati,  with  Tivoli  and  Albano,  is  the  fa¬ 
vourite  abode  of  the  landfcape  painters  who  travel  into  Italy  for 
improvement.  Nothing  can  furpafs  the  admirable  alFemblage 
of  hills,  meadows,  lakes,  cafcades,  gardens,  ruins,  groves,  and 
terraces,  which  charm  the  ey'e  as  it  wanders  among  the  fhades 
of  thefe  delightful  villages.  Lon.  n.  42.  E.  Lat.  41.  48.  N. 

FRESCO,  a  method  of  painting  in  relievo  on  walls,  fo  as  to 
endure  the  weather.  It  is  performed  with  water-colours  on  frefh 
plafter,  or  on  a  wall  laid  with  mortar  not  yet  dry.  This  fort  of 
painting  has  a  great  advantage  by  its  incorporating  with  the 
mortar,  and,  drying  along  with  it,  becomes  very  durable.  The 
Italians,  from  whom  we  borrow  the  term,  call  it  frefco ;  becaufc 
it  is  frequently  ufed  for  walls,  alcoves,  and  other  buildings  in 
the  open  air.  Vitruvius,  lib.  vii.  cap.  4.  calls  it  udo  tettor'io. 
Painting  in  frefco  is  very  ancient,  having  been  praftifed  in  the 
earlieft  ages  of  Greece  and  Rome.  It  is  chiefly  performed  on 
walls  and  vaults,  newly  plaftered  with  lime  and  fand  ;  but  the 
plafter  is  only  to  be  laid,  in  proportion  as  the  painting  goes  on  ; 
no  more  being  to  be  done  at  once  than  the  painter  can  difpatch 
in  a  day,  while  it  dries.  Before  he  begins  to  paint,  a  cartoon 
or  defign  is  ufually  made  011  paper,  to  be  calked,  and  transferred 
to  the  wall,  about  half  an  hour  after  the  plafter  is  applied.  The 
ancients  painted  on  llucco  ;  and  we  remark  in  Vitruvius  what 
infinite  care  they  took  in  making  the  incruftation  or  plaftering 
of  their  buildings,  to  render  them  beautiful  and  lading;  though 
the  modern  painters  find  a  plafter  made  of  lime  and  land  pre¬ 
ferable  to  it ;  both  as  it  does  not  dryr  fo  haftily,  and  as,  being  a 
little  brownifh,  it  is  fitter  to  lay'  colours  on  than  a  ground  fo 
white  as  llucco. 

In  this  kind  of  painting,  all  the  compound  and  artificial  co¬ 
lours,  and  almoft  all  the  minerals,  are  rejected,  and  fcarce  any 
thing  is  ufed  but  earths  ;  which  are  capable  of  preferring  their 
Colour,  defending  it  from  the  burning  of  the  lime,  and  refitting 
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its  fait,  which  Vitruvius  calls  its  bitterrtefs.  bor  the  work  to 
come  out  in  all  its  beauty,  the  colours  muft  be  laid  on  quick, 
while  the  platter  is  yet  moift  ;  nor  fhould  they  ever  be  retouched, 
dry,  with  colours  mixed  up  with  the  white  of  an  egg,  orjize, 
or  gum,  as  fome  workmen  do  ;  becaufc  fuch  colours  grow 
blackifh  ;  nor  do  any'  preferve  themfelves,  but  only  fuch  as  were 
laid  on  haftily  at  firft.  The  colours  ufed  are,  white,  made  of  lime 
flaked  long  before,  and  white  marble  daft  ;  ochre,  both  red  an  1 
yellow;  verditer;  lapis  lazuli  ;  fmalt  ;  black  chalk,  &c.  : 
which  are  only'  ground,  and  worked  tip  with  water ;  and  mi  | 
of  them  grow  brighter  and  brighter  as  the  frefco  dries.  T  1. 
brulhes  and  pencils  for  this  work  ought  to  be  long  and  foil, 
othervvife  they  will  rake  and  raife  the  painting.  The  colours 
3. 
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iliould  be  full,  and  flowing  from  the  brufh  ;  and  the  detign 
perfeft  :  for  in  this  work  you  cannot  alter  or  add  upon  any  co¬ 
lour. 

FRESHES,  in  fea-language,  denote  the  impetuofity  of  an 
ebb  tide,  increafed  by  heavy  rains,  and  flowing  out  into  the 
fea,  often  difcolouring  it  to  a  confiderable  diftance,  and  forming 
a  line  that  feparates  the  two  colours,  and  which  may  bediftinftly 
perceived  for  a  great  length  along  the  coaft. 

Freshes,  a  local  term  fignifying  annual  inundations,  from 
the  rivers  being  fwollen  by  the  melted  fnows  and  other  frefh  wa¬ 
ters  from  the,  uplands,  as  is  the  Nile,  &c.  from  periodical  or 
tropical  rains.  As  a  failor’s  term,  it  is  oppofed  to  marine  or 
lalt-water  flooding,  tides,  &c.  The  word  is  of  common  ufe  in 
America,  where  the  inundations  fo  called  are  of  great  fervice. 
They  bring  down  the  foil  to  the  intervals  below,  and  form  a 
fine  mould,  producing  corn,  grain,  and  herbage,  in  the  moft 
luxuriant  plenty.  They  alfo  afford  another  benefit,  in  regard^ 
to  many  rivers  in  America,  viz.  in  equalizing  the  furface  of  the 
ftream,  where  rapid  falls  or  calcades  obftruct  the  navigation  ; 
lo  that  rafts  of  timber  and  other  grols  produce  are  then  floated 
down  to  the  fea-ports  in  great  quantities. 

FRESNOY  (Charles  Alphonfe  du),  an  excellent  poet  and 
painter,  was  born  at  Paris  in  1611.  He  was  inftrufted  there 
by  Perrier  and  Simon  Vouet  in  painting  :  but  he  did  not  long 
adhere  to  Vouet’s  manner  of  colouring;  for,  as  foon  as  he  fixed 
himfelf  at  Rome,  he  made  the  works  of  Titian  the  models  for 
his  imitation.  He  was,  however,  more  celebrated  as  a  poet 
than  as  a  painter  ;  and  gave  more  attention  to  the  theory  than 
to  the  practice  of  the  pencil.  Accordingly,  he  is  better  known 
by  his  incomparable  poem  De  arte  graphica,  than  by  his  per¬ 
formances  on  the  canvas  :  and  on  this  poem  he  beftowed  fo  much 
pains,  that  he  died,  in  1663,  before  it  was  publiflied.  It  was 
printed  afterv/ard  with  a  French  profe  tranflation  and  notes  by 
3VI.  de  Piles  ;  and  was  tranflated  into  Englith  by  Mr.  Dryden, 
who  prefixed  to  it  an  original  preface  containing  a  parallel  be¬ 
tween  painting  and  poetry. 

FRET,  or  Frette,  in  architefture,  a  kind  of  knot  or  or¬ 
nament,  confifting  of  two  lifts  or  fmall  fillets  varioully  interlaced 
or  interwoven,  and  running  at  parallel  diftances  equal  to  their 
breadth . 

Fret,  in  heraldry,  a  bearing  compofed  of  fix  bars,  crofted 
and  varioully  interlaced.  Some  call  it  the  Irue-lovcr's  knot.  See 
Heraldry. 

Fret,  in  mufic,  fignifies  a  kind  of  flop  on  fome  inftruments, 
particularly  bafs-viols  and  guitars.  Frets  confift  of  firings  tied 
round  the  neck  of  the  inftrument,  at  certain  diltanccs,  within 
which  fuch  and  fuch  notes  are  to  be  found. 

Fret  -Work,  that  adorned  with  frets.  It  is  fometime's  ufed 
to  fill  up  and  enrich  flat  empty  fpaces  ;  but  it  is  moftly  prac- 
tifed  in  roofs,  which  are  fretted  over  with  plaiftcr  work. 

FRETTS,  in  mineralogy,  a  term  ufed  by  our  minersto  ex- 
prefs  the  worn  fide  of  the  banks  of  the  rivers  in  mine-countries, 
where  they  fearch  for  the  flioad  ftones  or  grewts  wafhed  down 
from  the  hills,  in  order  from  thence  to  trace  out  the  running  of 
the  fhoad  up  to  the  mine. 

FRIABLE,  a  quality  of  bodies  by  which  they  are  rendered 
tender  and  brittle,  eafily  crumbled  -or  reduced  to  powder  be¬ 
tween  the  fingers  ;  their  force  of  cohefion  being  fuch  as  eafily 
expofes  them  to  fuch  folution.  Such  are  pumice,  and  all  cal¬ 
cined  ftones,  burnt  alum,  &c.  It  is  fuppofed  that  friability 
arifes  from  hence,  that  the  body  confifts  wholly  of  dry  parts  ir¬ 
regularly  combined,  and  which  are  readily  feparated,  as  having 
nothing  unftuous  or  glutinous  to  bind  them  together. 

FRIAR,  or  Frier,  by  the  Latins  called  frater,  the  Italians 
fra}  and  the  French  frere,  that  is,  brother  :  a  term  common  to 
the  monks  of  all  orders  ;;  founded  on  this,  that  there  is  a  kind 
of  fraternity  or  brotherhood  prefumed  between.  the  feveral  re- 
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ligious  perfons  of  the  fame  convent  or  monaftery.  Friars  are 
generally  diftinguifhed  into  th'efe  four  principal  branches,  viz. 
i.  Minors,  grey  friars,  or  francifcans.  2.  Auguftines.  3.  Do¬ 
minicans,  or  black  friars.  4.  White  friars,  or  Carmelites.  From 
thefe  four  the  reft  of  the  orders  defeend.  See  Franciscans, 
Augustines,  &c.  In  a  more  peculiar  fenfe,  the  term  Friar 
is  reftrairied  to  fuch  monks  as  are  not  priefts ;  for  thofe  in  order^ 
are  ufually  dignified  with  the  appellation  of  fathers 

Friars  Obfervant,  fratres  obfervantes,  were  a  branch  of  the 
Francifcans ;  thus  called,  becaufe  not  combined  together  in  any 
cloyfter,  convent,  or  corporation,  as  the  conventuals  are ;  but 
only  agreed  among  themfelves  to  oblerve  the  rules  of  their  or¬ 
der,  and  that  more  ftriftly  than  the  conventuals  did,  from  whom 
they  feparated  themfelves  out  of  a  Angularity  of  zeal,  living 
in  certain  places  of  their  own  choofing. 

FRIBURG,  a  large  town  of  German}',  capital  of  Brifgaw; 
remarkable  for  the  fteeple  of  the  great  church  (which,  except 
that  of  Straiburg,  is  the  find!  in  Germany)  and  for  its  univer- 
ftty. .  The  inhabitants  are  famous  for  poliftiing  cryftal  and  pre¬ 
cious  ftones.  It  has  been  feveral  times  taken  and  retaken,  par¬ 
ticularly  by  the  French  in  1744,  who  demolifhed  the  fortifica¬ 
tions.  It  is  feated  on  the  river  Trifer,  10  miles  E.  of  Brifach, 
and  26  S.  of  Straiburg.  Long.  7.  57.  E.  Lat.  48.  10.  N. 

Friburg,  a  town  of ,  Swiflerland,  capital  of  the  canton  of 
the  fame  name.  The  public  buildings,  efpecially  the  cathedral) 
are  very  handfome  ;  and  the  inhabitants  are  papifts.  It  is  go¬ 
verned  in  fpirituals  by  the  bifhop  of  Laufanne,  who  refides  here, 
and  in  temporals  by  a  council,  over  which  an  avoyer  prefides. 
Its  fituation  is  very  extraordinary ;  for  only  the  weftern  fide  is 
near  plain  ground,  and  all  the  reft  is  built  among  rocks  and 
hills.  The  ftreets  are  clean  and  large,  and  it  is  divided  inta 
four  parts,  the  town,  the  city,  the  itland  or  meadow,  and  the 
hofpital.  Three  miles  from  this  town  is  the  hermitage  of  a 
celebrated  hermit.  It  is  cut  in  a  rock,  and  contains  a  church 
and  fteeple,  a  veftry,  a  kitchen,  a  large  hall,  trVo  rooms  on  each 
fide,  two  pair  of  ftairs,  and  a  cellar.  The  church  is  63  feet 
long,  36  broad,  and  22  high.  But  the  moft  wonderful  thing  of 
all  is  the  fteeple,  which  is  70  feet  high  above  the  reck.  The 
chimney,  of  the  kitchen  is  alfo  very  furprifing,  for  the  paflage 
up  is  90  feet  in  height.  It  is  almoft  inconceivable  how  one 
man, 'with  his  fervant,  could  perform  fo  difficult  a  work,  though 
they  were  25  years  about  it.  Friburg  is  feated  on  the  river  San, 
13  miles  S.  W.  of  Bern,  and  73  S.  W,  of  Zurich.  Long.  6. 
53.  E.  Lat.  46.  48.  N. 

Friburg,  one  of  the  cantons  of  Swiflerland.  It  is  fur- 
rounded  on1  all  fides  by  the  canton  of  Berne,  and  the  land  is  fruit¬ 
ful  in  corn,  fruits,  and  paftures. 

FRICENTI,  an  epifcopal  town  of  the  kingdom  of  Naples, 
near  the  river  Triapalto,  20  miles  S.  E.  of  Benevento.  Long-, 
15.  9.  E.  Lat.  40.  39.  N. 

FRICTION,  the  aft  of  rubbing  or  grating  the  furface  of 
one  body  againft  that  of  another,  called  alfo  attrition.  The 
phenomena  arifing  upon  the  friftion  of  certain  bodies,  under 
different  circumftances,  are  very  "numerous  and  confiderable. 
Mr.  Hawkfbee  gives  us  a  number  of  experiments  of  this  kind ; 
particularly  of  the  attrition  or  friftion  of  glafs,  under  various 
circumftances,  the  refult  of  which  was,  that  it  yielded  light 
and  became  eleftrical.  All  bodies  by  friftion  are  brought  to 
produce  heat ;  many  of  them  to  emit  light ;  particularly  a  cat's 
back,  fugar,  beaten  fulphur,  mercury,  lea-water,  gold,  copper, 
&c.  but,  aboye  all,  diamonds,  which,  when  brifkly  rubbed  againft 
glafs,  gold,  or  the  like,  yield  a  light  equal  to  that  of  a  live 
coal  when  blowed  by  the  bellows.  -See  Electrics  and  Elec¬ 
tricity. 

Friction,  in  mechanics,  denotes  the  refiftance  a  moving 
body  meets  with  from  the  furface  on  which  it  moves.  Friftion 
arifes  from  the  roughnefs  or  afperity  of  the  furface  of  the  body. 
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moved  on,  and  that  of  the  body  moving :  for  fuch  furfaces  confin¬ 
ing  alternately  of  eminences  and  cavities,  either  the  eminences 
of  the  one  mud  be  raifed  over  thofe  of  the  other,  or  they  mull 
be  both  broken  and  worn  off :  but  neither  can  happen  without 
motion,  nor  can  motion  be  produced  without  a  force  imprefled. 
Hence  the  force  applied  to  move  the.  body  is  either  wholly  or 
partly  fpent  on  this  effect ;  and  confequently  there  arifes  a  re- 
fiftance  or  fridtion,  which  will  be  greater  as  the  eminences  are 
greater,  and  the  fubftance  the  harder ;  and  as  the  body,  by 
continual  friction,  becomes  more  and  more  polifhcd,  the  fridtion 
diminifhes. 

As  the  friction  is  lefs  in  a  body  that  rolls  than  when  it 
Aides,  hence  in  machines,  left  the  fridtion  fhould  employ  a  great 
part  of  the  power,  care  is  to  be  taken  that  no  part  of  the  ma¬ 
chine  Aide  along  another,  if  it  can  be  avoided  ;  but  rather  that 
they  roll  or  turn  upon  each  other.  With  this  view  it  may  be 
proper  to  lay  the  axis  of  cylinders,  not  in  a  groove  or  concave 
matrix  as  ufual,  but  between  little  wheels,  called  fridtion  wheels, 
moveable  on  their  refpedfive  axes  :  for,  by  this  contrivance,  the 
fridtion  is  transferred  from  the  circumference  of  thofe  wheels 
to  their  pivots.  And  in  like  manner  the  fridtion  may  be  Hill 
farther  diminifhed,  by  making  the  axis  of  thofe  wheels  reft 
upon  other  fridtion-wheels  that  turn  round  with  them.  This 
was  long  fince  recommended  by  P.  Gafabus  ;  and  experience 
confirms  the  truth  of  it.  Hence  alfo  it  is,  that  a  pulley  move- 
able  on  Us  axis  refifts  lefs  than  if  it  were  fixed,  and  the  cord 
Hiding  over  the  circumference.  And  the  fame  may  be  obferved 
of  the  wheels  of  coaches  and  other  carriages.  Indeed,  about 
20  years  ago,  friction  balls  or  rollers  were  placed  within  the 
naves  of  carriage-wheels  by  fome  perfons,  particularly  a  Mr. 
Varlo;  and  lately  Mr.  Garnett  had  a  patent  for  an  improved 
manner  of  applying  fridtion  wheels  to  any  axis,  as  of  carriages, 
blocks  or  pulleys,  fcale  beams,  &c.  in  which  the  inclofed  wheels 
or  rollers  are  kept  always  at  the  fame  diftance  by  connedting 
rods  or  bars. 

From  thefe'  principles,  with  the  alTiftance  of  the  higher  geo¬ 
metry,  Olaus  Roemer  determined  the  figure  of  the  teeth  of 
wheels  that  ftiould  make  the  leaft  refiftance  pofiible,  which  he 
found  ftiould  be  epicycloids  :  and  the  fame  was  afterwards  de- 
monftrated  by  De  fa  Hire  and  Camus. 

M.  Amontons,  by  experiment,  attempted  to  fettle  a  founda¬ 
tion  for  the  precife  calculation  of  the  quantity  of  friction  ; 
which  M.  Parent  endeavoured  to  confirm  from  reafoning  and 
geometry.  M.  Amontons-  principle  is,  that  the  friction  of  two 
bodies  depends  only  on  the  weight  or  force  with  which  they 
prefs  each  other,  being  always  more  or  lefs  in  proportion  to 
that  prelTure  ;  efteeming  it  a  vulgar  error,  that  the  quantity  of 
friction  has  any  dependence  on  the  extent  of  the  furface  that  is 
rubbed,  or  that  the  friction  increafes  with  the  furface  :  arguing 
that  it  will  require  the  fame  weight  to  draw  along  a  plane,  a 
piece  of  wood  on  its  narrow  edge,  as  on  its  broad  and  fiat  fide ; 
becaufe,  though  on  the  broad  tide  there  be  4  times  the  number 
of  touching  particles,  yet  each  particle  is  prefled  with  but  ^  of 
the  weight  bearing  on  thofe  of  the  narrow  fide ;  and  fince  4 
times  the  number  multiplied  by  -t  of  the' weight  is  equal  to  i  of 
the  number  multiplied  by  4  times  the  weight,  it  is  plain  that 
the  effect,  that  is,  the  refiftance,  is  equal  in  both  cafes,  and 
therefore  requires  the  fame  force  to  overcome  it. 

On  the  firft  propofal  of  this  paradox,  M.  de  la  Hire  very 
properly  had  recourle  to  experiments,  as  the  Fell  teft,  had  tljey 
been  judieiouflv  performed  :  fuch  as  they  were,  however,  they 
fucceeded  in  favour  of  this  fyftem.  He  laid  feveral  pieces  of 
rough  wood  on  a  rough  table  ;  their  fixes  were  unequal  ;  but  he 
laid  weights  on ‘them,  fo  as  to  render  them  all  equally  heavy: 
and  he  found  that  the  fame  precife  force  or  weight,  applied  to 
them  bv  a  little  pulley,  was  required  to  prut  each  in  motion, 
notwith  Handing  all  the  inequality  of  the  ftirfaces.  The  expe- 
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riment  fucceeded  in  the  fame  manner  with  pieces  of  marble, 
laid  on  a  marble  table  :  after  this,  by  reafoning,  M.  de  la 
Hire  gave  a  phyfical  folution  of  the  effedt.  And  M.  Amontons 
fettled  a  calculus  of  the  value  of  fridtion,  with  the  lofs  fuftained 
by  it  in  machines,  on  the  foundation  of  this  new  principle.  In 
wood,  iron,  lead,  and  brafs,  which  aTe  the  chief  materials  ufed 
in  machines,  he  makes  the  refiftance  caufed  by  i  Vi  ft  ion  to  be 
nearly  the  fame  in  all,  when  thofe  materials  are  anointed  with 
oil  or  fat  :  and  the  quantity  of  this  refifiance,  independent  of 
the  magnitude  of  the  furface,  he  makes  nearly  equal  to  a  third 
part  of  the  weight  of  the  body  moved,  or  of  the  force  with 
which  the  two  bodies  are  preffed  together.  Others  have  ob¬ 
ferved,  that,  if  the  lurfaces  be  hard  and  well  poliflied,  the  fric¬ 
tion  will  be  lefs  than  a  thiyd  part  of  the  weight;  but,  if  the 
parts  be  foft  or  rugged,  it  will  be  much  greater.  It  was  far¬ 
ther  obferved,  that  in  a  cylinder  moved  on  two  fmall  gudgeons, 
or  on  a  fmall  axis,  the  fridtion  would  be  diminiftied  in  the  fame 
proportion  as  the  diameter  of  thefe  gudgeons  is  lefs  than  the 
diameter  of  the  cylinder;  becaufe,  in  this  cafe,  the  parts  on 
which  the  cylinder  moves  and  rubs  will  have  lefs  velocity  than 
the  power  which  moves  it  in  the  fame  proportion,  which  is  in 
effedt  making  the  fridtion  to  be  proportional  to  the  velocity. 
So  that,  from  the  whole  of  their  obfervations,  uiis  general  pro- 
pofition  is  deduced,  viz.  That  the  refiftances  anting  from  fric¬ 
tion  are  to  one  another  in  a  ratio  compounded  of  the  prefliires 
of  the  rubbing  parts,  and  the  velocities  of  their  motions: — prin¬ 
ciples  which,  it  is  now  known  from  better  experiments,  are 
both  erroneous  ;  notwithftanding  the  hypothafis  of  M.  Amoii- 
tons  has  been  adopted,  and  attempted  to  be  confirmed  by  Camus, 
Delaguliers,  and  others. 

M.  Mufchenbrqek  and  the  abbe  Nolle!,  however,  on  the 
other  hand,  have  concluded  from  experiments,  that  the  fridtion 
of  bodies  depends  on  the  magnitude  of  their  furface  as  well  as 
on  their  weight.  Though  the  former  fays,  that  in  fmall  velo¬ 
cities  the  fridtion  varies  very  neaily  as  the  velocity,  but  that  in 
great  velocities  the  proportion  increafes  fafter:  he  has  alfo  at¬ 
tempted  to  prove,  that,  by  increafing  the  weight  of  ,'v  body,  the 
fridtion  does  not  always  increafe  exadlly  in  the  fame  ratio.  In- 
trod.  ad  Phil.  Nat.  vol.  1,  c.  9,  and  Ledt.  Phyf.  Exp.  tom.  1,  p. 
241.  Helfham  and  Fergufon,  from  the  fame  kind  of  experi¬ 
ments,  have  endeavoured  to  prove,  that  the  fridtion  does  not 
vary  by  changing  the  quantity  of  furface  on  which  the  body 
moves ;  and  the  latter  of  thefe  afferts,  that  the  fridtion  increafes 
very  nearly  as  the  velocity  ;  and  that,  by  increafing  the  weight, 
the  fridtion  is  increafed  in  the  fame  ratio.  Indeed  there  is 
fcarce  any  lubjedt  of  experiment,  with  regard  to  which  different 
perfons  have  formed  fuch  various  conclufions.  Of  thofe  who 
have  written  on  the  theory,  nonane  has  eftabliflied  it  altogether 
on  true  principles,  till  the  experiments  lately  made  by  Mr.. 
Vince  ot  Cambridge.  Euler,  whofe  theory  is  extremely  ele¬ 
gant,  and  would  have  been  quite  fatisfadtory,  had  his  principles 
been  founded  on  good  experiments,  luppofes  the  fridtion  to  vary 
in  proportion  to  the  velocity  of  the  body,  and  its  preflure  upon 
the  plane ;  neither  of  which  is  true  :  and  others,  though  they 
have  juftly  imagined  that  fridtion  is  a  uniformly  retarding  force, 
have  yet  retained  the  other  luppofition,  and  lb  rendered  their 
folutions  not  at  all  applicable  to  the  cafes  lor  which  they  were 
intended. 

For  thefe  reafons,  a  new  and  ingenious  fet  of  experiments  was 
fuccefsfully  inftituted  by  the  Rev.  Samuel  Vince,  A.  hi.  of  Cam¬ 
bridge,  which  are  publiflied  in  the  75th  vol.  of  the  Phiiof. 
Tran f.  p.  165.  The  object  of  thefe  experiments  was  to  de¬ 
termine  : 

ill,  Whether  friction  be  a  uniformly  retarding  force. 

2d,  The  quantity  of  fridtion. 

,3d,  Whether  fridtion  varies  in  proportion  to  the  preflure  or 
weight. 
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4th,  Whether  the  fricflion  be  the  fame  on  whichever  of  its 
furfaces  a  body  moves. 

Mr.  Vince  lays,  “  The  experiments  were  made  with  the  ut- 
moft  care  and  attention,  and  the  feveral  refults  agreed  fo  very 
exactly  with  each  other,  that  I  do  not  fcruple  to  pronounce 
them  to  be  conclufive.” — “  A  plane  was  adjufted  parallel  to  the 
horizon,  at  the  extremity  of  which  was  placed  a  pulley,  which 
could  be  elevated  or  deprefled,  in  order  to  render  the  firing  which 
connected  the  body  and  the  moving  force  parallel  to  the  plane 
or  horizon.  A  fcale  accurately  divided  was  placed  by  the  fide 
of  the  pulley  perpendicular  to  the  horizon,  by  the  fide  of  which 
the  moving  force  defcended  ;  upon  the  fcale  was  placed  a  move- 
able  ft  age,  which  could  be  adjufted  to  the  fpace  through  which 
the  moving  force  defcended  in  any  given  time,  which  time  was 
meafured  by  a  well  regulated  pendulum  clock  vibrating  feconds. 
Every  thing  being  thus  prepared,  the  following  experiments 
were  made  to  afcertain  the  law  of  fricftion.  But  let  me  firft  ob- 
ferve,  that  if  fricftion  be  a  uniform  force,  the  difference  between 
it  and  the  given  force  of  the  moving  power  mull;  be  alfo  uni¬ 
form,  and  therefore  the  moving  body  mull  delcend  with  a  uni¬ 
formly  accelerated  velocity,  and  confequently  the  fpaces  de- 
fcribed  from  the  beginning  of  the  motion  mud  be  as  the  fquares 
of  the  times,  juft  as  when  there  was  no  friftion,  only  they  will 
be  diminifhed  on  account  of  the  friftion.”  Accordingly  the  ex¬ 
periments  are  then  related,  which  are  performed  agreeably  to 
thefe  ingenious  and  philofophical  ideas,  and  from  them  are  de¬ 
duced  thefe  general  conclufions,  which  may  be  confidered  as 
eftablilhed  and  certain  fafts  or  maxims  :  viz. 

ift,  That  frittion  is  auniformly  retarding  force  in  hard  bodies, 
not  fubjeht  to  alteration  by  the  velocity  :  except  when  the  body 
is  covered  with  cloth,  woollen,  Sec.  and  in  this  cafe  the  friftion 
increafes  a  little  with  the  velocity. 

2dly,  FricSlion  increafes  in  a  lefs  ratio  than  the  quantity  of 
matter  or  weight  of  the  body.  This  increafe,  however,  is  dif¬ 
ferent  for  the  different  bodies,  more  or  lefs;  nor  is  it  yet  fuffi- 
ciently  known,  for  any  one  body,  what  proportion  the  increafe 
of  fri£tion  bears  to  the  increafe  of  weight. 

3dly,  The  fmalleft  furface  has  the  leaft  friffion ;  the  weight 
being  the  fame.  But  the  ratio  of  the  frihfion  to  the  furface  is 
not  yet  accurately  known. 

Mr.  Vince’s  experiments  confifted  in  determining  how  far  the 
fading  bodies  would  be  drawn,  in  given  times,  by  a  weight 
hanging  freely  over  a  pulley.  This  method  would  both  fhew 
him  if  the  frieftion  were  a  conftant  retarding  force,  and  the 
other  conclufions  above  ftated.  For  as  the  fpaces  deferibed  by 
any  conftant  force,  in  given  times,  are  as  the  fquares  of  the 
times,  and  as  the  weight  drawing  the  body  is  a  conftant  force, 
if  the  friction,  which  adits  in  oppofition  to  the  weight,  fhould 
alfo  be  a  conftant  force,  then  their  difference,  or  the  force  by 
which  the  body  is  urged,  will  alfo  be  conftant,  in  which  cafe 
the  fpaces  deferibed  ought  to  be  as  the  fquares  of  the  times;  which 
happened  accordingly  in  the  experiments. 

Mr.  Vince  adds  fome  remarks  on  the  nature  of  the  experi¬ 
ments  which  have  been  made  by  others.  Thefe,  he  obferves, 
the  authors  “  have  initituted  to  find  what  moving  force  would 
juft  put  a  body  at  reft  in  motion  :  and  they  concluded  from 
thence-  that  the  accelerative  force  was  then  equal  to  the  fric¬ 
tion  ;  but  it  is  manifeft,  that  any  force  which  will  put  a  body 
in  motion  mull  be  greater  than  the  force  which  oppoles  its  mo¬ 
tion,  otherwife  it  could  not  overcome  it ;  and  hence,  if  there 
were  no  other  objections  than  this,  it  is  evident,  that  the  fric¬ 
tion  could  not  be  very  accurately  obtained  ;  but  there  is  another 
objection,  which  totally  deftroys  the  experiment,  fo  far  as  it 
tends  to  fhew  the  quantity  of  friction,  which  is  the  ftrong  co- 
hefion  of  the  body  to  the  plane  when  it  lies  at  reft.”  This  he 
confirms  by  feveral  experiments,  and  then  adds  :  “  From  thefe 
experiments,  therefore,  it  appears,  how  very  confiderable  the  co- 
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hefion  was  in  proportion  to  the  friction  when  the  body  was  in 
motion  :  it  being  in  one  cafe  almoft  4,  and  in  another  it  was 
found  to  be  very  nearly  equal  to  the  whole  friction.  All  the 
conclufions,  therefore,  deduced  from  the  experiments,  which  have 
been  inftituted  to  determine  the  friction,  from  the  force  necef- 
fary  to  put  a  body  in  motion  (and  I  have  never  feen  any  de¬ 
feribed  but  upon  fueh  a  principle),  have  manifeftly  been  totally 
falfe  ;  as  fueh  experiments  only  fhew  the  refiftance  which  arifes 
from  the  cohefion  and  friction  conjointly.”  Philof.  Tranf.  vol. 
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Mr.  Emerfon,  in  his  Principles  of  Mechanics,  deduces  from 
experiments  the  following  remarks  relating  to  the  quantity  of 
friction  :  When  a  cubic  piece  of  foft  wood  of  8  pounds  weight 
moves  upon  a  fmooth  plane  of  foft  wood  at  the  rate  of  3  feet 
per  fecond,  its  friction  is  about  4  of  the  weight;  but,  if  it  be 
rough,  the  friction  is  little  lefs  than  half  the  weight :  on  the 
fame  fuppofition,  when  both  the  pieces  of  wood  are  very  fmooth, 
the  friction  is  about  i  of  the  weight :  the  friction  of  foft  wood 
on  hard,  or  of  hard  wood  upon  foft,  is  4  or  4  of  the  weight  j 
of  hard  wood  upon  hard  wood,  4  or  i  5  of  polilhed  fteel,  mov¬ 
ing  on  fteel  or  pewter,  4 ;  moving  on  copper  or  lead,  4  of  the 
weight.  He  obferves,  in  general,  that  metals  ©f  the  fame  fort 
have  more  friction  than  thofe  of  different  forts ;  that  lead  makes 
much  refiftance  ;  that  iron  or  fteel  running  on  brafs  makes  the 
leaft  friction  of  any  ;  and  that  metals  oiled  make  the  fri&ion 
lefs  than  when  polifhed,  and  twice  as  little  as  when  unpolifhed. 
Defaguliers  obferves  that,  in  M.  Camus’s  experiments  on  fmall 
models  of  fledges  in  actual  motion,  there  are  more  cafes  in 
which  the  friction  is  lefs  than  where  it  is  more  than  4  of  the 
weight.  See  a  table,  exhibiting  the  friction  between  various 
fubftances,  formed  from  his  experiments  in  Defag.  Exp.  Philof. 
vol.  1,  p.  193,  &c.  alfo  p.  133  to  138,  and  p.  182  to  254,  and 
p.  458  to  460.  On  the  lubject  of  friction,  feveral  vols.  of 
the  Philof.  Tranf.  as  vol.  1,  p.  20 6;  vol.  34,  p.  77  ;  vol.  37,  p. 
394;  vol.  53,  p.  139,  See.  may  be  confuted. 

Friction,  in  medicine  and  furgery,  denotes  the  act  of  rub¬ 
bing  a  difeafed  part  with  oils,  unguents,  or  other  matters,  in 
order  to  eal'e,  relieve,  and  cure  it.  Frictions  with  quickfilver 
ointment  are  much  ufed  in  venereal  cafes.  Surgeons  prefer  the 
applying  of  mercury  externally  by  way  of  friction,  to  that  of  giv¬ 
ing  it  internally,  to  raile  a  falivatlon.  There  are  alfo  frictions 
with  the  fiefli-brufli,  a  linen  cloth,  or  the  hand  only,  which  are 
of  confiderable  fervice  in  all  complaints  where  the  circulation  of 
the  blood  is  impeded,  or  the  power  of  the  nerves  deficient. 

FRIDAY,  the  fixth  day  of  the  week;-  fo  named  of  Freya,  a 
Saxon  deity.  By  the  Romans  it  was  called  dies  Veneris.  See 
Frea. 

GwU-Friday.  See  Good -Friday. 

FRIDBERG,  a  town  of  Germany,  in  Weteravia,  and  in  the 
landgravate  of  Hefl'e.  It  was  much  more  confiderable  former¬ 
ly  than  at  prefent,  though  an  imperial  town.  It  is  feated  on  a 
mountain,  15  miles  N.  E.  of  Francfort.  Lon.  8.  46.  E.  Lat. 
50.  10.  N. 

Fridberg,  the  name  of  two  fmall  towns  in  Silefia,  the  one  in 
the  duchy  of  Javer,  and  the  other  in  the  duchy  of  Schweidnitz. 
The  latt  is  remarkable  for  a  battle  gained  there  by  the  king  of 
Pruftiaover  the  Auftrians  in  June  1745. 

Fridberg,  a  town  of  Germany,  in  Bavaria,  with  a  caftle, 
taken  and  plundered  by  the  Swedes  in  1632.  It  is  30  miles  N. 
W.  of  Munich.  Lon.  11.  10.  E.  Lat.  40.  23.  N. 

FRIDBURG,  a  town  of  Germany,  in  the  circle  of  Upper 
Saxony,  and  province  of  Thuringia,  feated  on  the  river  Un- 
ftrue,  30  miles  W.  of  Leipfick.  Lon.  11.  41.  E.  Lat.  31. 
19.  N. 

FRIDSTOL,  mentioned  in  our  ancient  writers,  among  the 
immunities  granted  to  churches,  fignities  a  feat,  chair,  or  place 
of  peace  and  fecurity,  where  criminals  might  find  fafety  and 
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protection  :  of  thefe  there  were  many  in  England ;  but  the 
molt  famous  were  that  at  Beverly,  and  that  in  St.  Peter’s  church 
at  York,  granted  by  charter  of  king  Henry  I. 

FRIENDLY  islands,  a  clutter  of  iflands  in  the  S.  Pacific 
Ocean,  fo  named  by  Captain  Cook  in  1773,  on  account  of  the 
friendthip  that  appeared  to  fubfift  among  the  inhabitants,  and 
their  courteous  behaviour  to  ftrangers.  Tafman,  the  celebrated 
Dutch  navigator,  firft  touched  here  in  1643,  and  gave  the  names 
of  New  Amtterdam,  Rotterdam,  and  Middleburg,  to  three  of 
the  principal  itlands.  Captain  Cook  explored  the  whole  clutter, 
which  he  found  to  confdl  of  more  than  60.  New  Amtterdam 
is  the  largett,  extending  21  miles  from  E.  to  W.  and  13  from 
N.  to  S.  It  is  interfered  by  ftraight  and  pleafant  roads,  with 
fruits-trees  on  each  fide,  which  provide  thade  from  the  fcorching 
heat  of  the  fun.  Middleburg  is  called  Eooa  by  the  natives,  who 
have  given  the  names  of  Annamooka,  Tangataboo,  Hapaee, 
and  Lefooga,  to  the  other  principal  itlands,  which  fee  reflec¬ 
tively.  The  general  appearance  of  thefe  iflands  conveys  an  idea 
of  the  moft  exuberant  fertility  :  the  furface,  at  a  dittance,  feems 
entirely  clothed  with  trees  of  various  fizes,  tome  of  which  are 
very  large,  particularly  the  tall  cocoa-palm,  and  a  fpecies  of  fig 
with  narrow-pointed  leaves.  On  clofer  examination,  it  is  al- 
moft  wholly  laid  out  in  plantations,  in  which  are  fome  of  the 
richeft  productions  of  nature ;  fuch  as  bread-fruit,  cocoa-nut 
trees,  plantains,  yams,  fugar-canes,  and  a  fruit  like  a  ne£tarine. 
In  thort,  here  are  moft  of  the  articles  which  the  Society  Itlands 
produce,  and  fome  which  they  have  not.  Their  flock  of  qua¬ 
drupeds  is  as  fcanty  as  that  of  the  Society  Iflands ;  but  they  re¬ 
ceived  from  Captain  Cook  the  fame  valuable  additions,  both  to 
the  animal  and  vegetable  kingdom.  Their  domeftic  fowls  are 
as  large  as  thofe  of  Europe.  Among  the  birds  are  parrots  and 
parroquets  of  various  forts,  which  furnifh  the  red  feathers  fo 
much  efteemed  in  the  Society  Ifies.  The  numerous  reefs  and 
fhoals  afford  fhelter  for  an  endlefs  variety  of  fhellfifh.  Agri¬ 
culture,  architeTure,  boat-building,  and  fifhing,  are  the  employ¬ 
ments  of  the  men;  to  the  women  is  confined  the  manufacture 
of  the  cloth.  Thefe  itlands  lie  between  170°  and  1800  W.  Ion. 
and  200  and  230  S.  lat. 

FRIESLAND,  one  of  the  united  provinces  of  the  Low 
Countries.  It  is  bounded  on  the  eaft  by  the  river  Lauvers, 
which  parts  it  from  the  lordfhip  of  Groningen,  on  the  fouth  by 
Overyflel,  on  the  weft  by  the  Zuider-Zee,  and  on  the  north  by 
the  German  ocean.  It  is  30  miles  from  north  to  fouth,  and 
28  from  eaft  to  weft.  The  land  is  very  fertile  in  corn  and  pas¬ 
ture;  the  horfes  are  large,  and  the  cows  and  fheep  prolific.  It 
is  divided  into  three  parts  5  Weftergo  to  the  weft,  Oftergo  to 
the  eaft,  and  Sevenwalden  to  the  fouth.  The  iflands  of  Sliding, 
Ameland,  and  other  fmall  ones,  are  dependent  on  this  province. 
The  principal  towns  are  Leuwarden  the  capital,  Franeker, 
Dockum,  Harlingen,  and  Stavcren. 

Fhiesland  (Eaft),  a  province  of  Germany,  in  the  circle  of 
Weftphalia,  lying  near  the  German  ocean.  It  is  bounded  on 
the  fouth  by  the  bithopric  of  Munfter,  on  the  eat!  by  the  county 
of  Oldenburg,  on  the  weft  by  the  province  of  Groningen,  and 
on  the  north  by  the  fea,  being  about  50  miles  in  length,  and  30 
in  breadth.  It  belongs  to  Pruffia,  and  was  formerly  called  the 
county  of  Embden.  It  is  a  very  fertile  country,  and  feeds  a 
great  number  of  cattle  ;  but  it  was  greatly  damaged  by  an  in¬ 
undation  in  1717*  and  the  repair  of  the  dykes  colt  an  immenfe 
fum.  The  principal  towns  are  Norden,  Leer,  Ellens,  Whit- 
munde,  and  Auricle.  Embden  was  an  imperial  city,  and  the 
principal  place  in  the  country ;  but  now  belongs  alio  to  the 
king  of  Pruifia,  who  bought  it  of  the  Dutch.  ' 

Friesland  (Weft),  another  name  for  that  part  of  Holland 
called  N.  Holland.  The  ftates  of  Holland  hence  take  the  title 
of  the  ftates  of  Holland  and  W.  Friefland. 

FRIGATE,  in  lea  affairs,  a  ft  rip  of  war,  ufually  of  two 


decks,  light  built,  defigned  for  fwift  failing.  When  it  has  but 
one  deck,  and  confequcntly  is  of  a  fmaller  fize,  they  call  her  a 
light  frigate.  Frigates  mount  from  20  to  44  guns,  and  are 
efteemed  excellent  cruifers.  The  name  was  formerly  known 
only  in  the  Mediterranean,  and  applied  to  a  long  kind  of  veflel 
navigated  in  that  fea  with  fails  and  oars.  The  Englifh  were  the 
firft  who  appeared  on  the  ocean  with  thefe  fhips,  and  equipped 
them  for  war  as  well  as  for  commerce. 

Frigate-S?^,  denotes  the  difpofition  of  the  decks  of  fuch 
merchant  fhips  as  have  a  defeent  of  four  or  five  fteps  from  the 
quarter-deck  and  fore-caftle  into  the  waifl,  in  contradiftinTion 
to  thofe  whofe  decks  are  on  a  continued  line  for  the  whole  length 
of  the  fhip,  which  are  called  galley-built. 

FRIGATOON,  a  Venetian  veffel,  commonly  ufed  in  the 
Adriatic,  built  with  a  fquare  ftern,  and  without  any  fore-maft, 
having  only  a  main-mall:,  mizen-maft,  and  bow-fprit. 

FRIGHT,  or  Terror,  a  fudden  and  violent  degree  of  fear. 
See  Fear.  Sudden  fear  is  frequently  productive  of  very  re¬ 
markable  effeCts  upon  the  human  fyftem.  Of  this  many  in- 
ftances  occur  in  medical  writings.  In  general,  the  effects  of 
terror  are  a  contraction  of  the  fmall  veffels  and  a  repulfion  of 
the  blood  into  the  large  and  Internal  ones ;  hence  proceed  gene¬ 
ral  oppreftion,  trembling,  and  irregularity  in  the  motions  of  the 
heart,  whilft  the  lungs  are  alfo  overcharged  with  blood. 

Frights  often  occafion  incurable  difeafes,  as  epilepfy,  ftupor, 
madnefs,  &rc.  In  this  way  they  have  evidently  killed  many,  by 
the  agitation  into  which  they  have  thrown  the  fpirits,  already 
too  much  difordered.  We  have  alfo  accounts  of  perfons  ab- 
folutely  killed  by  terrors  when  in  perfed  health  at  the  time  of 
receiving  the  thock.  Out  of  many  inftances,  the  following  is 
feleCted  as  one  of  the  moft  fingular  :  “  George  Grochantzy,  a 
Polander,  who  had  infilled  as  a  loldier  in  the  fervice  of  the  king 
of  Pruffia,  deferted  during  the  laft  war.  A  fmall  party  was 
fent  in  purfuit  of  him  ;  and,  when  he  leaft  expeCted  it,  they  fur- 
priled  him  tinging  and  dancing  among  a  company  of  peafants, 
who  were  got  together  in  an  inn  and  were  making  merry.  This 
event,  fo  fudden  and  unforeleen,  and  at  the  fame  time  fo  dread¬ 
ful  in  its  confequences,  (truck  him  in  fuch  a  manner,  that,  giv¬ 
ing  a  great  cry,  he  became  at  once  altogether  ftupid  and  infen- 
fible,  and  was  feized  without  the  leaft  refiftance.  They  carried 
him  away  to  Glocau,  where  he  was  brought  before  the  council 
of  war,  and  received  lentence  as  a  deferter.  He  fuffered  him- 
felf  to  be  led  and  difpgfed  of  at  the  will  of  thofe  about  him, 
without  uttering  a  word,  or  giving  the  leaft  fign  that  he  knew 
what  had  happened  or  would  happen  to  him.  He  remained 
immoveable  as  a  ftatue  wherever  he  was  placed,  and  was  wholly 
patfive  with  refpeCt  to  all  that  was  done  to  him  or  about  him. 
During  all  the  time  that  he  was  in  cutlody,  he  neither  ate,  nor 
drank,  nor  tlept,  nor  had  any  evacuation.  After  fome  time  they 
knocked  off  his  fetters,  and  left  him  at  liberty  to  go  whither  he 
would.  He  received  his  liberty  with  the  fame  infcnfibility  that 
he  had  fhowed  upon  other  occafions :  he  remained  fixed  and 
immoveable ;  his  eyes  turned  wildly  here  and  there  without 
taking  cognizance  of  any  objedl,  and  the  mufcles  of  his  face 
were  fallen  and  fixed  like  thole  of  a  dead  body.  Being  left  to 
himfelf,  he  palled  20  days  in  this  condition,  without  eating, 
drinking,  or  any  evacuation,  and  died  on  the  20th  day. 

When  a  perfon  is  a  fie  Ted  with  terror,  the  principal  endea¬ 
vour  thould  be  to  retlore  the  circulation  to  its  due  order,  to  pro¬ 
mote  gentle  perforation,  and  to  allay  the  agitation  of  the  pa¬ 
tient.  For  thefe  purpoles,  he  may  drink  warm  diluting  liquors; 
the  feet  and  legs  may  be  put  into  warm  water,  the  legs  rubbed, 
and,  when  the  Ikin  is  warm,  tleep  may  be  promoted  by  opiates. 

Yet  frights  have  been  known  not  only  to  caufe,  but  alfo  to 
cure,  difeafes.  Mr.  Boyle  lpeaks  of  agues,  gout,  and  feiatica, 
cured  by  this  means.  To  turn  from  the  ferious  to  the  ludicrous 
efi'efts  of  fear,  the  following  intlance  of  the  latter  tort,  quoted 
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trom  a  French  author  by  Mr.  Andrews,  in  his  volume  of  Anec¬ 
dotes,  {hows  upon  what  (light  occafions  this  pailion  may  be 
1'ometimes  excited  in  a  very  high  degree,  even  in  perfons  the 
moft  unlikely  to  entertain  l'uch  a  gueft.  “  Charles  Gudavus 
(the  fucceffor  of  Chriftina  of  Sweden)  was  befieging  Prague, 
when  a  boor  of  molt  extraordinary  vifage  detired  admittance  to 
his  tent ;  and,  being  allowed  entrance,  offered,  by  way  of  amuf- 
ing  the  king,,  to  devour  a  whole  hog  of  one  hundred  weight  in 
his  prei'ence.  The  old  general  Kenigfmarc,  who  ftood  by  the 
king’s  dde,  and  who,  ioldier  as  he  was,  had  not  got  rid  of  the 
prejudices  of  his  childhood,  hinted  to  his  royal  m after  that  the 
peafant  ought  fo  be  burnt  as  a  forcerer.  “  Sir,”  laid  the  fellow, 
irritated  at  the  remark,  “  if  your  majefty  will  but  make  that  old 
gentleman  take  off  his  fword  and  his  {purs,  I  will  eat  him  im- 
mediately  before  I  begin  the  hog.”  General  Konigfmarc  (who 
had,  at  the  head  of  a  body  of  Swedes,  performed  wonders  againft 
the  Andrians,  and  who  was  looked  upon  as  one  of  the  braved 
men  of  the  age)  could  not  dand  this  propofal,  efpecially  as  it 
was  accompanied  by  a  mod  hideous  and  preternatural  expandon 
of  the  frightful  pealant’s  jaws.  Without  uttering  a  word,  the 
•veteran  fuddenly  turned  round,  ran  out  of  the  court,  and  thought 
not  himlelf  fafe  until  he  had  arrived  at  his  quarters';  where  he 
remained  above  24  hours  locked  up  fecurely,  before  he  had  got 
rid  of  the  panic  which  had  fo  feverely  adetted  him.” 

Fear,  oblerves  Dr.  Beattie  in  his  Elements  of  Moral  Science, 
diould  not  rife  higher  than  to  make  us  attentive  and  cautious  : 
when  it  gains  an  afcendency  in  the  mind,  it  becomes  an  infup- 
portable  tyranny,  and  renders  life  a  burden.  The  objedt  of  fear 
is  evil ;  and  to  be  exempt  from  fear,  or  at  lead  not  enliaved  by 
it,  gives  dignity  to  our  nature,  and  invigorates  all  our  faculties. 
Yet  there  are  evils  which  we  ought  to  fear.  Thofe  that  arife 
from  ourfelves,  or  which  it  is  in  our  power  to  prevent,  it  would 
be  madnefs  to  defpife,  and  audacity  not  to  guard  againd.  Ex¬ 
ternal  evils,  which  we  cannot  prevent,  or  could  not  avoid  with¬ 
out  a  breach  of  duty,  it  is  manly  and  honourable  to  bear  with 
fortitude.  Infendbility  to  danger  is  not  fortitude,  no  more  than 
the  incapacity  of  feeling  pain  can  be  called  patience ;  and  to 
expofe  ourfelves  unnecelTarily  to  evil  is  worfe  than  folly,  and 
very  blameable  prelumption.  It  is  commonly  called  fool-har- 
dinefs  ;  that  is,  luch  a  degree  of  ha.-dinefs  or  boldnefs  as  none 
but  fools  are  capable  of.  See  the  article  Fortitude. 

FRIGID,  frigid  us,  in  a  general  fenfe,  denotes  the  quality  of 
being  cold.  It  is  frequently  applied  to  a  jejune  flyle,  that  is 
unanimated  by  any  ornaments,  and  confequently  without  any 
force  or  vigour.  , 

Frigid-Zcw,?.'  See  Zone. 

FRIGIDITY,  in  medicine,  the  fame  with  Imtotence. 

FRIGORIFIC,  in  phyfiology,  Irnall  particles  of  matter, 
which,  according  to  Galiendus  and  others,  being  actually  and 
efientially  cold,  and  penetrating  other  bodies,  produce  in  them 
that  quality  which  we  call  cold.  See  Cold. 

FRILAZIN,  the  name  of  a  clafs  or  rank  of  people  among 
the  Anglo-Saxons,  confiding  of  thole  who  had  been  Haves,  but 
had  either  purchafcd,  or  bv  dome  other  means  obtained,  their 
liberty.  Though  thefe  were  in  reality  free  men,  they  were  not 
conbdered  as  of  the  fame  rank  and  dignity  with  thofe  who  had 
been  born  free,  but  were  dill  in  a  more  ignoble  condition,  and 
dependent  either  on  their  former  matters  or  on  fome  new  patrons. 
This  cuftom  the  Anglo-Saxons  leeni  to  have  derived  from  their 
anceltors  in  Germany,  among  whom  thofe  who  had  been  made 
free  did  not  differ  much  in  point  o;  dignity  or  importance  in  the 
date  from  thole  who  continued  in  lervitude.  This  didinttion 
■between  thole  who  have  been  made  free,  and  thofe  who  enjoy 
•freedom  by  defeent  from  a  long  race  of  free  men,  dill  prevails 
Til  many  parts  of  Germany;  and  particularly  in  the  original 
•feats  of  the  Anglo-Saxons.  Many  of  the  inhabitants  of  towns 
and  cities  in  England,  in  this  period,  feein  to  have  been  of  this 
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clafs  of  men,  who  were  in  a  kind  of  middle  date  between  (laves 
and  freemen, 

FRILL,  in  falconry.  When  a  hawk  trembles  or  drivers, 
they  fay  die  frills. 

FRJNGILLA,  in  ornithology,  a  genus  belonging  to  the  or¬ 
der  of  paderes.  See  plate  34.  The  bill  is  conical,  draight, 
and  diarp-pointed.  There  are  no  lefs  than  10S  ipecies  compre¬ 
hended  under  this  genus,  diftinguidied  principally  by  varieties 
in  their  colour.  The  following  are  the  mod  noted. 

1.  The  carcluclis,  or-  goldfinch,  with  the  quill-feathers  red 
forwards,  and  the  outermod  without  any  fpots  ;  the  two  outer- 
mod  are  white  in  the  middle,  as  the  red  are  at  the  point.  The 
j-oung  bird,  before  it  moults,  is  grey  on  the  head  ;  and  hence  it 
is  termed  by  the  bird-catchers  a  grty-pate.  There  is  a  variety 
of  golddnches  called  by  the  London  bird-catchers  a  chevcfel, 
from  the  manner  in  which  it  concludes  its  jerk.  It  is  diltin- 
guidied  from  the  common  fort  by  a  white  ltreak,  or  by  two, 
fometimes  three,  white  fpots  under  the  throat.  Their  note  is 
very  lweet ;  and  they  are  much  edeemed  on  that  account,  as 
well  as  for  their  great  docility.  Towards  winter,  they  allemble 
in  flocks;  and  feed  on  feeds  of  different  kinds,  particularly 
thofe  of  the  thi die.  It  is  fond  of  orchards,  and  frequently 
builds  in  an  apple  or  pear-tree  :  its  ned  is  very  elegantly  formed 
of  tine  mofs,  liverworts,  and  bents,  on  the  outdde ;  lined  drlt 
with  wool  and  hair,  and  then  with  the  godln  or  cotton  of  the 
fallow.  It  lays  five  white  eggs,  marked  with  deep  purple 
fpots  on  the  upper  end  ;  and  has  two  broods  in  the  year.  When 
kept  in  cages,  they  are  commonly  fed  much  on  hemp-feed, 
which  they  eat  freely,  but  which  is  faid  to  make  them  grow 
black,  and  lofe  both  their  red  and  yellow.  The  golddnch  is  a 
long-lived  bird,  often  attaining  the  age  of  20  years.  This  fpe- 
cies  is  plenty  throughout  Europe;  it  is  alfo  met  with  both  in 
Ada  and  Africa,  but  lefs  common  in  thofe  countries. 

2.  The  ceelebs,  or  chaffinch,  has  black  limbs,  and  the  wings 
white  on  both  ddes;  the  three  firl't  feathers  of  the  tail  are  with¬ 
out  fpots,  but  two  of  the  chief  are  obliquely  (potted.  It  has 
its  name  from  its  delighting  in  chaff.  This  fpecies  entertains 
us  agreeably  with  its  fong  very  early  in  the  year,  but  towards 
the  latter  end  of  dimmer  affumes  a  chirping  note  :  both  fexes 
continue  with  us  the  whole  year.  What  is  very  lingular -in 
Sweden,  the  females  quit  that  country  in  September,  migrating 
in  docks  into  Holland,  leaving  their  mates  behind :  in  the 
fpring  they  return.  In  Hamplhire  Mr.  White  has  obferved 
fometjhing  of  this  kind ;  vad  docks  of  females  with  fcarcely  any 
males  among  them.  Their  ned  is  almoft  as  elegantly  condrutt- 
ed  as  that  of  the  golddnch,  and  of  much  the  fame  materials, 
only  the  infide  has  the  addition  of  fome  large  feathers.  They 
lay  four  or  dve  eggs  of  a  dull  white  colour,  tinged  and  fpotted 
with  deep  purple.  They  are  caught  in  plenty  in  dight-time; 
but  their  neils  are  rarely  found,  though  they  build  in  hedges 
and  trees  of  all  forts.  They  make  their  neds  of  mofs  and  wool, 
or  any  thing  they  can  gather  up;  and  have  young  ones  thrice 
a-year.  They  are  feldom  bred  from  the  neli,  as  being  a  bird 
not  apt  to  learn  another’s  fong,  nor  to  whiftle  ;  fo  that  it  is  bed 
to  leave  the  old  ones  to  bring  them  up.  The  Effex  dnehes  are 
generally  allowed  to  be  the  bed  fort,  both  for  length  of  fong 
and  variety,  ending  with  feveral  notes  that  are  very  pretty.  It 
is  an  hardv  bird,  and  will  live  almoft  upon  any  feeds,  none 
coming  amifs  to  him.  He  is  feldom  fubjeft  to  difeafe,  but 
will  be  very  louly  if  not  fprinldcd  with  wine  two  or  three  times 
a- month. 

3.  The  nontifrivgilhi,  or  erambling,  has  a  yellow  bill  tipt 
with  black  ;  the  head,  hind  part  of  the  neck,  and  back,  are 
black  ;  the  throat,  fore  part  of  the  neck,  and  bread,  pale  rufous 
orange;  lower  part  of  the  bread  and  belly,  white  ;  the  quill  fea¬ 
thers,  brown,  with  yellowidi  edges  ;  the  tail  a  little  forked  :  the 
legs  grey.  This  Ipecies  migrates  into  England  at  certain  fsa- 
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Cns,  but  does  not  build  here.  It  is  frequently  found  among 
chaffinches,  and  fometimes  comes  in  vaft  flocks.  They  are  alfo 
feen  at  certain  times  in  vaft  clouds  in  France,  infomuch  that 
the  ground  has  been  quite  covered  with  their  dung,  and  more 
than  600  dozen  were  killed  each  night.  They  are  faid  to  be 
particularly  fond  of  beech  maft,  but  will  alfo  eat  feeds  of  various 
other  kind’s.  Their  flefh  is  eaten  by  many,  but  is  apt  to  prove 
bitter.  They  are  faid  to  breed  about  Luxemburg,  making  their 
nefts  on  the  tall  fir-trees,  compofed  of  long  mofs  without,  and 
lined  with  wool  and  feathers  within  :  the  eggs  are  four  or  five 
in  number,  yellowifh,  and  fpotted  ;  and  the  young  are  fledged 
at  the  end  of  May.  This  fpecies  is  found  more  or  lefs  through¬ 
out  Europe  ;  and  is  common  in  the  pine  forefts  of  Ruflia  and 
Siberia,  but  thofe  of  the  laft  are  darker  in  colour  and  lefs  in 
fize. 

4.  The  domvjlica,  or  sparrow,  has  the  prime  feathers  of 
the  wings  and  tail  brown,  the  body  variegated  with  grey  and 
black,  and  a  Angle  white  ftreak  on  the  wings.  Thefe  well- 
known  birds  are  proverbially  falacious,  and  have  three  broods 
in  a  year.  They  are  every  where  common  about  our  houfes, 
where  they  build  in  every  place  they  can  find  admittance  to ; 
under  the  roof,  corner  of  the  brick -work,  or  in  holes  of  the  wall. 
They  make  a  llovenly  neft ;  generally  a  little  hay  ill  put  toge¬ 
ther,  but  lined  well  with  feathers  ;  where  they  lay  five  or  fix 
eggs  of  a  reddifh  white  colour  fpotted  with  brown.  They  will 
fometimes  build  in  the  neighbouring  trees,  in  which  cafe  they 
take  more  pains  with  the  neft  :  and  not  unfrequently  they  ex¬ 
pel  the  martins  from  theirs,  to  fave  the  trouble  of  conftru£ting 
one  of  their  own.  The  fparrow,  from  frequenting  only  habi¬ 
tations  and  parts  adjacent,  may  be  faid  to  be  chiefly  fed  from 
human  induftry  j  for,  infpite  of  every  precaution,  it  will  partake 
with  the  pigeons,  poultry,  &c.  in  the  food  thrown  out  to  them, 
grain  of  all  kinds  being  moft  agreeable  to  its  tafte;  though  it 
will  eat  refufe  from  the  kitchen  of  moft  kinds.  It  is  a  familiar 
but  crafty  bird,  and  will  not  fo  eafily  come  into  a  fnare  as  many 
others.  In  autumn  they  often  colle£t  into  flocks,  and  rooft  in 
numbers  on  the  neighbouring  trees,  when  they  may  be  fhot  hy 
dozens,,  or  .at  night  caught  in  great  numbers  by  a  bat  fowling- 
net.  The  fiefh  is  accounted  tolerable  by  many.  The  fparrow 
bas  no  fong,  only  a  chirp  or  two  frequently  repeated,  and  far 
from  agreeable.  This  fpecies  is  fpread  every  where  throughout 
Europe,  and  is  alfo  met  with  in  Egypt,  Senegal,  Syria,  and 
ether  parts  of  Africa  and  Afia. 

5.  The  fpinus,  or  siskin,  hath  the  prime  feathers  of  the 
wings  yellow  in  the  middle,  and  the  four  firft  chief  tail-fea¬ 
thers  without  fpots ;  but  they  are  yellow  at  the  bafe,  and  black 
at  the  points.  Mr.  Willughby  tells  us,  that  this  is  a  fong- 
bird  :  that  in  Suflex  it  is  called  the  barley-bird,  becaufe  it  comes 
to  them  in  barley-feed  time.  We  are  informed  that  it  vilits 
thefe  iilands  at  very  uncertain  times,  like  the  grofs  beak,  &c. 
It  is  to  be  met  with  in  the bird-lhops  in  London;  and,  being 
rather  a  fcarce  bird,  fells  at  a  higher  price  than  the  merit  of  its 
fong  deferves  :  it  is  known  there  by  the  name  of  the  aberdevine. 
It  is  a  very  tame  and  docile  fpecies ;  and  is  often  kept  and 
paired  with  the  Canary-bird,  with  which  it  breeds  freely.  The 
bird-catchers  have  a  notion  of  its  coming  out  of  Ruflia,  Dr. 
Kramer  informs  us,  that  this  bird  conceals  its  neft  with  great 
art ;  and  though  there  are  infinite  numbers  of  young  birds  in 
the  woodson  the  banks  of  the  Danube,  which  feemjuft  to  have 
taken  flight,  yet  no  one  could  difeover  it. 

6.  The  linota,  or  linnet,  has  the  bottom  of  the  breaft  of 
a  fine  blood-red,  which  heightens  as  the  fpring  advances. 
Thefe  birds  are  much  efteemed  for  their  fong.  They  feed  on 
feeds  of  different  kinds,  which  they  peel  before  they  eat ;  the 
feed  of  the  linum  or  flax  is  their  favourite  food  ;  from  whence 
the  name  of  the  linnet  tribe.  They  breed  among  furze  and 
white  thorn  :  the  outfide  of  their  neft  is  made  with  mofs  and 
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bents,  and  lined  with  wool  and  hair.  They  lay  five  whitilh 
eggs,  fpotted  like  thofe  of  the  goldfinch.  . 

7.  The  cannabina ,  or  greater  red-pole,  is  rather  lefs  than 
the  common  linnet,  and  has  a  blood-coloured  fpot  on  the  fore¬ 
head,  and  the  breaft  of  the  male  is  tinged  with  a  fine  rofe-colour. 
It  is  a  common  fraud  in  the  bird-fhops  in  London,  when  a  male- 
bird  is  diftinguifhed  from  the  female  by  a  red-breaft,  as  in  the 
cafe  of  this  bird,  to  ftain  or  paint  the  feathers,  fo  that  the  deceit 
is  not  eafily  difeovered,  without  at  leaft  clofe  infpe&ion.  Thefe 
birds  are  frequent  on  our  fea-coafts,  and  are  often  taken  in  flight¬ 
time  near  London  :  it  is  a  familiar  bird,  and  is  cheerful  in  five 
minutes  after  it  is  caught. 

8.  The  linaria,  or  lesser  red-pole,  is  about  half  the  fize 
of  the  laft,  with  a  rich  fpot  of  purplilh  red  on  the  forehead  ; 
the  breaft  is  of  the  fame  colour,  but  lefs  bright.  The  female  is 
lefs  lively  in  colour,  has  no  red  on  the  breaft,  and  the  fpot  on 
the  forehead  is  of  a  faffron  hue.  This  fpecies  is  common  enough 
in  England ;  and  lays  four  or  five  eggs  of  a  pale  blnieifh  green, 
thickly  fprinkled  near  the  blunt  end  with  fmall  reddifh  fpots. 
Mr.  Pennant  mentions  an  inftance  of  this  bird  being  fo  tena¬ 
cious  of  her  neft,  as  to  fuft'er  herfelf  to  be  taken  off  by  the 
hand,  and  that  when  releafed  (lie  would  not  forfake  it.  This 
fpecies  is  known  about  London  by  the  name  of  Jlone  red-pole. 
Linnaeus,  Kramer,  and  others,  mention  its  being  very  fond 
of  the  feeds  of  alder.  Whole  flocks  of  them,  mixed  with  the 
flfkin,  frequent  places  where  alders  grow,  for  the  fake  of  pick¬ 
ing  the  catkins  :  they  generally  hang  like  the  titmoufe,  with 
the  back  downwards  ;  and  in  this  ftate  are  fo  intent  on  their 
work,  that  they  may  be  entangled  one  after  another  by  dozens, 
by  means  of  a  twig,  fmeared  with  bird-lime,  fattened  to  the 
end  of  a  filhing-rod  or  other  long  pole.  This  fpecies  feems  to 
be  in  plenty  throughout  Europe,  from  the  extreme  parts  of 
Ruflia  on  the  one  hand  to  Italy  on  the  other ;  is  very- 
common  in  Greenland,  and  was  alfo  met  with  by  our  late  voy¬ 
agers  at  Aoonalafhka.  In  America  it  is  likewife  well  known.  . 
Hence  it  feems  to  be  a  bird  common  to  the  whole  of  the  northern 
part  of  the  globe  without  exception. 

9.  The  montium,  or  twite,  is  about  the  fize  of  a  linnet. 
It  has  the  feathers  of  the  upper  part  of  the  body  dufley,  thofe 
on  the  head  edged  with  afli-colour,  the  others  with  brownifh 
red  :  the  rump  is  pale  crimfon  ;  the  wings  and  tail  are  dufky, 
the  tips  of  the  greater  coverts  and  fecondaries  whitilh  ;  the  legs 
pale  brown.  The  female  wants  the  red  mark  on  the  rump. 
Twites  are  taken  in  the  flight-feafon  near  London  along  with 
other  linnets.  It  is  probable  that  the  name  has  been  taken 


from  their  twittering  note, 


having  no  mufic  in  it 


and  indeed 


the  bird-catchers  will  tell,  at  feme  diftamce,  whether  there  be  any 
twites  mixed  among  linnets  merely  from  this  circumllance. 
The  twite  is  fuppofed  to  breed  in  the  more  northern  parts  of 
our  ifland. 

10.  The  amandava,  or  amaduvadf.  bird,  Is  about  the  fize 
of  a  wren.  The  colour  of  the  bill  is  of  a  dull  red  ;  all  the  up¬ 
per  parts  are  brown,  with  a  mixture  of  red ;  the  under  the 
fame,  but  paler,  the  middle  of  the  belly  darkeft ;  all  the  fea¬ 
thers  of  the  upper  wing-coverts,  breaft,  and  tides,  have  a  fpot  of 
white  at  the  tip  ;  the  quills  are  of  a  grey  brown  ;  the  tail  is 
black  ;  and  the  legs  are  of  a  pale  yellowith  white.  It  inhabits 
Bengal,  Java,  Malacca,  and  other  parts  of  Afia. 

11.  The  Scnagala,  or  Senegal  finch,  is  a  fpecies  very  lit¬ 
tle  bigger  than  a  wren.  The  bill  is  reddifh,  edged  all  round 
with  brown,  and  beneath  the  under  mandible  a  line  of  brown 
quite  to  the  tip  ;  the  fame  alfo  is  feen  on  the  ridge  of  the  upper 
mandible  :  the  upper  parts  of  the  body  are  of  a  vinaceous  red 
colour  ;  the  lower  parts,  with  the  thighs  and  under  tail-coverts, 
of  a  greenifh  brown  ;  the  hind  part  of  the  head  and  neck,  the 
back,  fcapulars,  and  wing-coverts,  are  brown  ;  the  tail  i9  black  ; 
and  the  legs  are  pale  grey.  It  inhabits  Bengal ;  and,  with  th« 
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former  fpecies,  feeds  on  millet.  This  affords  the  natives  an 
eafy  method  of  catching  them  :  they  have  no  more  to  do  than 
to  fupport  a  large  hollowed  gourd,  the  bottom  uppermcft,  on  a 
trick,  with  a  firing  leading  to  fome  covered  place,  and  firewing 
under  it  fome  millet;  the  little  birds,  haflening  in  numbers  to 
pick  it  up,  are  caught  beneath  the  trap,  by  the  flick  being 
pulled  away  by  the  obferver  at  adiftance.  The  females  arefaid 
to  ling  nearly  as  well  as  the  males.  They  are  familiar  birds ; 
and,  when  once  ufed  to  the  climate,  will  frequently  live  five  or 
fix  years  in  a  cage.  They  have  been  bred  in  Holland  by  the 
fanciers  of  birds. 

12.  The  Canaria,  or  Canary-bird,  has  a  whitifh  body 
and  bill,  with  the  prime  feathers  of  the  wings  and  tail  greenifh. 
It  was  originally  peculiar  to  thofe  Hies  to  which  it  owes  its 
name  ;  the  fame  that  were  known  to  the  ancients  by  the  addi¬ 
tion  of  the  Fortunate.  Though  the  ancients  celebrate  the  ifle 
of  Canaria  for  the  multitude  of  birds,  they  have  not  mentioned 
any  in  particular.  It  is  probable,  then,  that  our  fpecies  was 
not  introduced  into  Europe  till  after  the  fecond  difeovery  of 
thefe  illes,.  which  was  between  the  ,13th  and  14th  centuries.  We 
are  uncertain  when  it  firft  made  its  appearance  in  this  quarter 
of  the  globe.  Belon,  who  wrote  in  155.5,  *s  ‘n  refpedt  to 
thefe  birds  :  Gefner  is  the  firfl  who  mentions  them  ;  and  Al- 
drovand  fpeaks  of  them  as  rarities,  obfervirvg  that  they  were 
very  dear,  on  account  of  the  difficulty  attending  the  bringing 
them  from  fo  dillant  a  country,  and  that  they  were  purchafed 
by  people  of  rank  alone.  They  are  fill  found  on  the  fame 
fpot  to  which  we  were  firft  indebted  for  the  production  of  fueh 
charming  fongfters;  but  they  are  now  become  fo  numerous  in 
par  own  country,  that  we  are  under  no  neceffity  of  crofting  the 
ocean  for  them.  The  Canary-bird  will  prove  fertile  with  the 
fifkin  and  goldfinch  ;  but  in.  this  cafe  the  produce,  for  the  moll 
part,  proves  llerile  :  the  pairs  fucceed  bell  when  the  hen-bird  is 
the  Canary,  and  the  cock  of  the  oppofite  fpecies.  It  will  alfo 
prove  prolific  with  the  linnet,  yellow-hammer,  chaffinch,  and 
even  the  houfe  fparrow  ;  but  the  male  Canary-bird  will  not  afi- 
fimilate  with  the  female  of  thefe  birds  ;  the  hen  mufl  be  ever  of 
the  Canary  fpecies,  and  the  young  of  thefe  moftly  prove  male 
birds.  This  bird  is  faid  by  fome  to  live  10  or  15  years  5  by 
others,  as  far  as  18, 

FRIPPERY,  a  French  term  fometimes  ufed  in  our  language 
to  fignify  the  trade  or  traffic  of  old  fecond-hand  clothes  and 
goods.  The  word  is  alfo  ufed  for  the  place  where  fuch  fort  of 
commerce  is  carried  on,  and  even  for  the  commodities  them¬ 
selves.  The  company  of  fripplers,  or  fripperers,  at  Paris, 
were  originally  a  regular  corporation,  of  an  ancient  Handing, 
and  made  a  considerable  figure  in  that  city. 

FRIT,  or  Fritt,  in  the  glafs  manufacture,  is  the  matter  or 
ingredients  whereof  glafs  is  to  be  made,  when  they  have  been 
calcined  or  baked  in  a  furnace.  A  fait  drawn  from  the  affies  of 
the  plant  kali  or  from  fern,  or  other  plants, mixed  with  fand  or 
flint,  and  baked  together,  makes  an  opaque  mafs  called  by 
glafs-men  frit ;  probably,  from  the  Italian  frit.tare,  to  fry;  or 
becaufe  the  frit  when  melted  runs  into  lumps,  like  fritters, 
called  by  the  Italians  fritelli.  Frit,  by  the  ancients,  was  called 
ammonitrum ,  of  fand. ,  and  nrpovj,  nitre ;  under  which 

name  it  is  deferibed  by  Pliny  thus  :  Fine  fand  from  the  Voltur- 
nian  fea,  mixed  with  three  times  the  quantity  of  nitre,  and 
melted,  makes  a  mafs  called  ammonltrum ;  which  being  rebaked 
makes  pure  glafs.  Frit,  Neri  obferves,  is  only  the  calx  of  the 
materials  which  make  glals ;  which  though  they  might  be 
melted,  and  glafs- be  made  without  thus  calcining  them,  yet 
it  would  take  up  much  more  time.  This  calcining,  or  making 
of  frit,  ferves  to  mix  and  incorporate  the  materials  together,  and 
to  evaporate  all  the  fuperfluous  humidity.  The  frit,  once  made, 
is  readily  fufed  and  turned  into  glafs. 

There  are  three  kinds  of  frit,  The  firfl,  cryflal  frit,  or  that 


for  cryflal  metal,  is  made  with  fait  of  pulverine  and  fand’.  That 
fecond  and  ordinary  frit  is  made  of  the  bare  allies  of  pulver¬ 
ine  or  barilla,  without  extracting  the  fait  from  them.  This 
makes  the  ordinary  white  or  cryflal  metal.  The  third  is  frit 
for  green  glaffes,  made  of  common  afhes,  without  any  prepara¬ 
tion.  This  lafl  frit  will  require  ten  or  twelve  hours  baking, 
The  materials  in  each  are  to  be  finely  powdered,  waffied,  and 
fearced  ;  then  equally  mixed,  and  frequently  ftirred  together  in 
the  melting  pot.  For  the  reft,  fee  Glass  and  Crystal. 

FRITH,  in  its  moil  ufual  acceptation,  fignifies  the  mouth 
or  opening  of  a  river  into  the  fea ;  fuch  are  the  Frith  of  Forth  or 
of  Edinburgh,  the  Frith  of  Clyde,  Moray  Frith,  &c. 

FRITILLARIA,  fritillary;  a  genus  of  the  monogyniai 
order,  belonging  to  the  bexandria  clafs  of  plants ;  and  in  the 
natural  method  ranking  under  the  10th  order,  Coronaries.  The 
corolla  is  hexapetalous  and  campanulated,  with  a  nectariferous 
cavity  above  the  heel  in  each  petal ;  the  ftamina  are  as  long  as 
the  corolla.  There  are  five  fpecies,  all  of  them  bulbous-rooted 
flowery  perennials,  producing  annual  .ftalks  from  about  one  foot 
to  a  yard  or  more  high,  terminated  by  large,  bell-fhaped,  lili¬ 
aceous  flowers,  of  a  great  variety  of  colours.  They  are  all  pro¬ 
pagated  by  offsets,  which:  they  furnifh  abundantly  from  the 
tides  of  their  roots,  and  which  may  be  feparated  every  fecond  or. 
third  year  ;  they  are  hardy  plants,  and  will  thrive  in  any  of  the 
common  borders;. 

FRIULI,  a  province  of  Italy,  bounded  on  the  N.  by  Carin- 
tliia,  on  the  S.  by  the  gulf  of  Venice,  on  the  E.  by  the  .county  of 
Goritz  and  the  gulf  ofTriefte,  and  on  the  W.  by  Trevifano  and^ 
the  Bellunefe.  It  is  fertile  In  wine  and  fruits,  and  belongs 
partly  to  the  Venetians,  and  partly  to  the  houfe  of  Auftria. 
Udina  is  the  capital. 

FRIZE,  or  Frieze,  in  architecture,  a  part  of  the  entablature 
of  columns,  more  ufually  written  and  pronouncedjfm'csr.  See 
Freeze. 

Frize,  or  Freeze,  in  commerce,  a  kind  of  woollen  cloth  or 
fluff  for  winter  wear,  being  frized  or  knapt  on  one  fide ;  whence, 
in  all  probability,  it  derives  its  name.  Of  frizes,  fome  are 
crofted,  others  not  crofted  :  the  former  are  chiefly  of  Englifh 
manufacture,  the  latter  of  Irifh. 

FRIXING  of  Cloth,  a  term  in  the  woollen  manufactory, 
applied  to  the  forming  of  the  nap  of  cloth  or  fluff  into  a  num¬ 
ber  of  little  hard  burrs  or  prominences,  covering  almoft  the 
whole  ground  thereof.  Some  cloths  are  only  frized  on  the  back 
fide,  as  black  cloths ;  others  on  the  right  fide,  as  coloured  and 
mixed  cloths,  rateens,  bays,  friezes,  &c.  Frizing  may  be  per¬ 
formed  two  ways.  One  with  the  hand,  that  is,  by  means  of 
two  workmen,  who  conduct  a  kind  of  plank  that  ferves  for  a 
frizing  inflrument.  The  oiher  way  is  by  a  mill,  worked  either 
by  water  or  a  horfe,  or  fometimes  by  men.  This  latter  is 
efteemad  the  better  way  of  frizing,  by  reafon  the  motion  being 
uniform  and  regular,  the  little  knobs  of  the  frizing  are  formed 
more  equably  and  regularly.  The  ftructure  of  this  ufeful  ma¬ 
chine  is  as  follows  :  The  three  principal  parts  are  the  frizer  or 
crifper,  the  frizing  table,  and  the  drawer  or  team.  The  two 
firft  are  two  equal  planks  or  boards,  each  about  10  feet  long 
and  15  inches  broad ;  differing  only  in  this,  that  the  frizing- 
table  is  lined  or  covered  with  a  kind  of  coarfe  woollen  fluff,  of  a 
rough  fturdy  nap ;  and  the  frizer  is  incrufted  with  a  kind  of 
cement  compofed  of  glue,  gum  arabic,  and  a  yellow  fand,  with  a 
little  water,  or  urine.  The  beam,  or  drawer,  thus  called 
becaufe  it  draws  the  fluff  from  between  the  frizer  and  the  friz- 
ing-table,  is  a  wooden  roller,  befet  all  over  with  little,  fine, 
ftiort  points  or  ends  of  wire,  like  thofe  of  cards ufed  in  carding 
of  wool. 

The  difpofition  and  ufe  of  the  machine  is  thus  :  The  table 
{lands  immoveable,  and  bears  or  furtains  the  cloth  to  be  frized, 
which  is  laid  with  that  fide  uppermoft  on  which  the  nap  is  to. 
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Be  railed  :  over  the  table  is  placed  the  frizer,  at  fuch  a  diftance 
from  it  as  ter  give  room  for  the  fluff  to  be  paffed  between  them  : 
fo  that  the  frizer,  having  a  very  flow  femicircular  motion,  meet¬ 
ing  the  long  hairs  or  naps  of  the  doth,  twifls  and  rolls  them 
into  little  knobs  or  burrs  ;  while,  at  the  fame  time,  the  drawer, 
which  is  continually  turning,  draws  away  the  fluff  from  under 
the  frizer,  and  winds  it  over  its  own  points.  AH  that  the 
workman  has  to  do  while  the  machine  is  going,  is,  to  ftretch  the 
fluff  on  the  table  as  faft  as  the  drawer  takes  it  off,  and  from 
time  to  time  to  take  off  the  fluff  from  the  points  of  the 
drawer. 

The  defign  of  having  the  frizing-table  lined  with  fluff  of  a 
lhort,  ftiff,  ftubby  nap,  is,  that  it  may  detain  the  cloth  between 
the  table  and  the  frizer  long  enough  for  the  grain  to  be  formed, 
that  the  drawer  may  not  take  it  away  too  readily,  which  muft 
otherwife  be  the  cafe,  as  it  is  not  held  by  any  thing  at  the 
other  end.  It  were  unneceffary  to  fay  any  thing  particular  of 
the  manner  of  frizing  fluffs  with  the  hand,  it  being  the  aim  of 
the  workmen  to  imitate,  as  near  as  they  can  with  their  wooden 
inftrument,  the  flow,  equable,  and  circular  motion  of  the  ma¬ 
chine  :  it  needs  only  be  added,  that  their  frizer  is  about  two  feet 
long  and  one  broad  ;  and  that  to  form  the  nap  more  eafily, 
they  moiften  the  furface  of,  the  fluff  lightly  with  water  in 
which  is  mingled  fome  whites  of  eggs  or  honey. 

FROBENIUS  (John),  a  famous  and  learned  printer  in  the 
16th  century,  was  born  at  Hamelburgh  in  Franconia,  and  fettled 
at  Bafil.  He  had  before  ftudied  in  that  univerfity,  where  he  ac¬ 
quired  the  reputation  of  being  uncommonly  learned;  and,  now 
letting  up  a  printing-houfe  in  that  city,  was  the  firft  of  the  Ger¬ 
man  printers  who  brought  that  admirable  art  to  any  degree  of 
perfeflion.  Being  a  man  of  great  probity  and  piety  as  well  as 
fkill,  he  was  particularly  choice  in  the  works  he  printed ;  and 
'  would  never,  for  the  fake  of  profit,  fuffer  libels,  or  any  thing 
that  might  hurt  the  reputation  of  another,  to  go  through  his 
prefs.  The  great  charadfer  of  this  printer  was  the  principal 
motive  which  induced  Erafmus  to  refine  at  Bafil,  in  order  to 
have  his  own  works  printed  by  him.  A  great  number  of  va¬ 
luable  authors  were  printed  by  Frobenius  with  great  care  and 
accuracy ;  among  which  were  the  works  of  St.  Jerome,  Au- 
guftine,  and  Erafmus.  He  defigned  to  have  printed  the  Greek 
Fathers;  but  died  in  1527,  before  he  could  execute  his  defign. 
Erafmus  wrote  his  epitaph  in  Greek  and  Latin.  John  Frobe¬ 
nius  left  a  fon,  named  Jerome  Frobenius,  and  a  daughter  mar¬ 
ried  to  Nicholas  Epifcopius  ;  who,  joining  in  partnerlhip,  con¬ 
tinued  Frobenius’s  printing-houfe  with  reputation,  and  printed 
corredl  editions  of  the  Greek  Fathers. 

FROBISHER,  or  Forbisiif.r  (Sir  Martin),  an  excellent 
navigator  and  tea-officer  in  the  16th  century,  was  born  near 
Doncafter  in  Yorklhire,  and  was  from  his  youth  brought  up  to 
navigation.  He  was  the  firft  Englithman  who  attempted  to 
find  a  north-weft  paffage  to  China,  and  in  1576  he  failed  with 
two  barks  and  a  pinnace  in  order  to  attempt  that  paffage.  In 
this  voyage  he  difcovered  a  cape,  to  which  he  gave  the  name  of 
Queen  Elizabeth's  Foreland,  and  the  next  day  difcovered  a  ftrait 
to  which  he  gave  his  own  name.  This  voyage  proving  unfuc- 
cefsful,  he  attempted  the  fame  paffage  in  15.77  ;  but  difeover- 
ing  fome  ore  in  an  ifland,  and  his  commitfion  difedting  him  in 
this  voyage  only  to  fearch  for  ore,  and  to  leave  the  farther  dif- 
covery  of  the  north-weft  to  another  time,  he  returned  to  En¬ 
gland.  He  failed  again,  with  15  fhips  and  a  great  number  of 
adventurers,  to  form  a  fettlement :  but  being  obftrudted  by  the 
ice,  and  driven  out  to  fea  by  a  violent  ftorrn,  they,, after  encoun¬ 
tering  many  difficulties,  returned  home  without  making  any 
fettlement,  but  brought  a  large  quantity  of  ore.  He  afterwards 
commanded  the  Aid  in  Sir  Francis  Drake’s  expedition  to  the 
Weft  Indies,  in  which  St.  Domingo  in  Hifpaniola,  Carthage- 
na  and  Santa  Juftina  in  Florida,  were  taken  and  fucked.  In 


1588  he  bravely  exerted  himfelf  in  defence  of  his  country 
againft  theSpanifh  armada,  when  he  commanded  the  Triumph, 
one  of  the  largeft  Ihips  in  that  fervice ;  and,  as  a  reward  for  his 
diltinguifhed  bravery,  received  the  honour  of  knighthood  from 
the  lord  high-admiral  at  fea.  He  afterwards  commanded  a. 
fquadron  which  was  ordered  to  cruife  on  the  Spanifti  coaft  ;  and 
in  1592  took  two  valuable  Ihips  and  a  rich  carrack.  In  1594 
he  was  lent  to  the  affiftance  of  Henry  IV.  king  of  France 
againft  a  body  of  the  Leaguers  and  Spaniards,  who  had  ftrongly 
entrenched  themfelves  at  Croyzon  near  Breft;  but  in  an  affault 
upon  that  fort,  on  the  7th  of  November,  Sir  Martin  was  un¬ 
fortunately  wounded  with  a  ball,  of  which  he  died  foon  after  he 
had  brought  back  the  fleet  to  Plymouth,  and  was  buried  in  that 
town. 

Frobisher’s  Straits,  lie  a  little  to  the  northward  of  Cape 
Farewell  in  Weft  Greenland,  and  were  difcovered  by  Sir  Mar¬ 
tin  Frobifher.  W.  Ion.  48.  16.  N.  lat.  63.  12. 

FROD3HAM,  a  town  of  Cheftiire  in  England,  162  miles 
from  London,  is  noted  for  its  ancient  caftle.  It  has  a  ftone- 
bridge  over  the  river  Weaver  near  its  conflux  with  the  Merfey, 
and  a  harbour  for  Ihips  of  good  burden.  By  the  late  inland  na¬ 
vigation,  it  has  communication  with  the  rivers  Dee,  Ribble, 
Oufe,  Trent,  Darwent,  Severn,  Humber,  Thames,  Avon,  &c. 
which  navigation,  including  its  windings,  extends  above  500 
miles,  in  the  counties  of  Lincoln,  Nottingham,  York,  Lan- 
cafter,  Weftmoreland,  Stafford,  Warwick,  Leicefter,  Oxford, 
Worcefter,  &c. 

FROG,  in  zoology.  See  Rana. 

A;///-Frog.  See  Rana. 

Frog -Fifh  of  Surinam,  a  very  lingular  animal,  of  which  a: 
figure  is  given  by  Mr.  Edwards,  in  his  FUJI,  of  Birds,  vol.  1. 
There  is  no  lpecimen  in  the  Britilh  mufeum,  nor  in  any  pri¬ 
vate  colleftion,  except  that  of  Dr.  Fothergill.  It  was  brought 
from  Surinam  in  South  America.  Frogs,  both  in  Alia  and  Africa, 
according  to  Merian,  change  gradually  from  filhe§  to  frogs,  as 
thofe  in  Europe;  but  after  many  years  revert  again  into  fifties,, 
though  the  manner  of  their  change  has  never  been,  inveftigated. 
In  Surinam  thefe  fifties  are  called  jakj.s.  They  are  cartilagi¬ 
nous,  of  a  fubftance  like  our  muftela,  and  exquifite  food  :  they 
are  formed  with  regular  vertebrae,  and  fmall  bones  all  over  the 
body  divided  into  equal  parts;  are  firft  darkilh,  and  then  grey: 
their  feales  make  a  beautiful  appearance.  Whether  this  ani¬ 
mal  is,  in  its  perfect  ftate,  a  fpeciesof  frog  with  a  tail,  or  a  kind 
of  water-lizard,  Mr.  Edwards  does  not  pretend  to  determine  ; 
but  obferves,  that  when  its  fize  is  confidered,  if  it  fihould  be 
deemed  a  tadpole  at  firft  produced  from  fpawn  and  in  its  pro- 
grefs  towards  a  frog,  fuch  an  animal,  when  full  grown,  if  it 
bears  the  fame  proportion  to  its  tadpole  as  thofe  in  Europe  do, 
muft  be  of  enormous  fize  ;  for  our  full  grown  frogs  exceed  the 
tadpoles  at  lead  50  times.  See  a  reduced  figure  in  plate  34, 

FROME,  or  Froom,  a  river  of  Dorfetthire,  which  comes 
from  the  S.  W.part  of  the  county  to  Dorchefter ;  whence,  pro¬ 
ceeding  to  Wareham,  it  empties  itfelf  into  the  bay  that  forms 
the  harbour  of  Poole. 

Frome,  a  river  of  Somerfetfliire,  which  flows  by  the  town  of 
Frome,  and  unites  with  the  Avon  at  Briftol. 

Frome,  a  town  of  Somerfctlhirc,  with  a  market  on  "VVednef- 
day.  It  is  feated  on  the  river  Frome,  and  is  well  inhabited  by 
clothiers.  The  article  manufadturedhere  is  chiefly  fecond  cloth, 
the  principal  material  of  which  is  fine  Enghfhwool.  It  is  12 
miles  S.  of  Bath,  and  104  W.  by  S.  of  London.  W.lon.  2.  16, 
N.  lat.  51.  10. 

FRONDESCENTIA,  from  front,  “  a  leaf;”  the  precile 
time  of  the  year  and  month  in  which  each  fpecies  of  plant  un¬ 
folds  its  firft  leaves.  All  plants  produce  new  leaves  every  year  ; 
but  all  do  not  renew  them  at  the  fame  time.  Among  woody 
plants,  the  elder,  and  moft  of  the  honey-fuckies  ;  among  peren- 
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rfial  herbs,  crocus  and  tulip,  are  the  firfi  that  puffi  or  expand 
their  leaves.  The  time  of  fowing  the  feeds  decides  with  refpeht 
to  annuals.  The  oak  and  afh  are  conftantly  the  lateft  in  puth- 
ing  their  leaves:  the  greater  number  unfold  them  in  fpring; 
the  modes  and  firs  in  winter.  Thefe  finking  differences,  with 
refpeft  to  i'o  material  a  circumftance  in  plants  as  that  of  unfold¬ 
ing  their  leaves,  feem  to  indicate  that  each  fpecies  of  plants  has  a 
temperature  proper  or  peculiar  to  itfelf,  and  requires  a  certain 
degree  of  heat  to  extricate  the  leaves  from  their  buds,  and  pro¬ 
duce  the  appearance  in  queftion.  This  temperature,  however, 
is  not  fo  fixed  or  conftant  as  it  may  appear  to  a  fuperficial  ob- 
ferver.  Among  plants  of  the  fame  fpecies,  there  are  fome 
more  early  than  others ;  whether  that  circumftance  depends,  as 
it  moft  commonly  does,  on  the  nature  of  the  plants,  or  is  owing 
to  differences  in  heat,  expofure,  and  foil.  In  general,  it  may  be 
affirmed,  that  ftnall  and  young  trees  are  always  earlier  than 
larger  or  old  ones.  The  pufhingof  the  leaves  is  likewife  acce¬ 
lerated  or  retarded  according  to  the  temperature  of  the  feafon  ; 
that  is,  according  as  the  fun  is  fooner  or  later  in  difpenfing  that 
certain  degree  of  heat  which  is  iuitable  to  each  fpecies. 

FRONT,  the  forehead,  or  that  part  of  the  face  above  the  - 
eyebrows.  The  word  is  formed  of  the  Latin  from  and  that 
from  the  Greek  <p$omv  “  to  think,  perceive;”  of  ip^vj  mens,  “  the 
mind,  or  thought.’’  Martinius,  to  make  out  this  etymology,  ob- 
ferves,  that  from  the  forehead  of  a  perfon  we  perceive  what  he 
is,  what  he  is  capable  of,  and  what  he  thinks  of. 

Front  is  alfo  ufed  where  feveral  perfons  or  things  are  ranged 
fide  by  fide,  and  ffiow  their  front  or  foreparts. 

Front,  in  architefture,  denotes  the  principal  face  or  fide  of 
a  building,  or  that  prelented  to  the  chief  afpefit  or  view. 

FRONTAL,  in  architecture,  a  little  fronton  or  pediment, 
iometimes  placed  over  a  fmall  door  or  window. 

Frontal,  Frontlet ,  or  Brow-band,  is  alfo  ufed  in  fpeaking  of 
the  Jewiffi  ceremonies.  This  frontal  confifts  of  four  feveral 
pieces  of  vellum,  on  each  whereof  is  written  fome  text  of  fcrip- 
ture.  They  are  all  laid  on  a  piece  of  black  calf’s  leather  with 
thongs  to  tie  it  by.  The  Jews  apply  the  leather  with  the  vel¬ 
lum  on  their  foreheads  in  the  iynagogue,  and  tie  it  round  the 
head  with  the  thongs. 

FRONTIER,  the  border,  confine,  or  extreme  of  a  kingdom 
or  province,  which  the  enemies  find  in  front  when  they  would 
enter  the  fame.  Thus  we  fay,  a  frontier  town,  frontier  pro¬ 
vince,  &c.  Frontiers  were  anciently  called  marches.  The 
word  is  derived  from  the  French  frontiers,  and  that  from  the 
Latin  frontaria  ;  as  being  a  kind  of  front  oppefed  to  the  enemy. 
Skinner  derives  frontier  from  front ;  inafmuch  as  the  frontier  is 
the  exterior  and  moft  advanced  part  of  a  ftate,  as  the  front  is  that 
of the  face  of  a  man. 

FRONTIGNIAC  wine,  is  fo  called  from  a  town  in  the  ci- 
devant  province  of  Languedoc  in  France,  fituated  1 6  miles 
fouth-weft  of  Montpelier,  remarkable  for  producing  it. 

FRONT1NUS  (Sextus  Julius),  an  ancient  Roman  writer, 
was  of  confular  dignity,  and  flouriffied  under  the  emperors  Vef- 
pafian,  Titus,  Domitian,  Nerva,  and  Trajan.  He  commanded 
the  Roman  armies  in  Britain,  was  made  city-praetor  when  Vef- 
pafian  and  Titus  were  confuls,  and  Nerva  made  him  curator 
of- the  aquedufts,  which  occafioned  his  writing  Dc  aqueeduBibns 
Hr  bis  Romes.  He  wrote  four  books  upon  the  Greek  and  Roman 
art  of  war ;  a  piece  De  re  agraria,  and  another  Dc  limitibus. 
Thefe  have  been  often  feparately  re-printed  ;  but  were  all  col- 
lefted  together  in  a  neat  edition  at  Amfterdam  in  1661,  with 
notes  by  Robertus  Keuchenius.  He  died  under  Trajan. 

FRONTISPIECE,  in  architefiture,  the  principal  face  of  a 
fine  building.  The  word  is  formed  of  the  Latin  frontfpicium, 
q.  d.  front: s  hominis  infpeB'io.  Hence  alfo,  by  a  figure,  we  fay, 
the  frentifpiece  of  a  book ;  meaning  an  ornament  with  an  en¬ 
graved  title  on  the  firfi  page. 


FRONTLET.  See  Frontal. 

FRONTO  (Marcus  Cornelius),  was  chofen  for  his  eloquence 
to  inftrudt  the  emperors  Marcus  Aurelius  and  Lucius  Verus  in 
rhetoric ;  in  recompenfe  of  which  he  was  promoted  to  the 
confulate,  and  a  fiatue  was  erected  to  his  honour.  He  taught 
Marcus  Aurelius  not  only  eloquence,  but  the  duty  of  kings, 
and  excellent  morals.  Some  fay  he  wrote  agalnft  the  Chrif- 
tians.  A  fe£t  was  formed  of  thofe  who  looked  upon  him  as  a 
model  of  perfect  eloquence,  and  the.fe  were  called  Front oniavi. 
The  Civilians,  whofe  names  were  Fronto,  mentioned  in  the 
pandefts,  were  probably  defeended  from  him. 

FROST,  fuch  a  ftate  of  the  atmofphere  as  caufes  the  conge¬ 
lation  or  freezing  of  water  or  other  fluids  into  a  lblid  fubftance. 

The  nature  and  effefits  of  froft  in  different  countries  are  men¬ 
tioned  at  fome  length  under  the  article  Freezing.  In  the 
more  northern  parts  of  the  world,  even  folid  bodies  are  af¬ 
fected  by  froft,  though  this  is  folely  or  chiefly  in  confequence  of 
the  moilture  they  contain ;  which  being  frozen  into  ice,  and  f® 
expanding  as  water  is  known  to  do  when  frozen,  it  burfts  and 
rends  any  thing  in  which  it  is  contained,  as  plants,  trees, 
fiones,  and  large  rocks.  Some  fluids  expand  by  froft,  as  wa¬ 
ter,  which  expands  about  -ji-th  part,  for  which  reafon  ice  floats 
in  water  ;  but  others  again  contract,  as  quickiilver,  and  hence 
frozen  quickfilver  finks  in  the  fluid  metal. 

Froft,  being  derived  from  the  atmofphere,  naturally  proceeds 
from  the  upper  parts  of  bodies  downwards,  as  the  water  and 
the  earth :  fo,  the  longer  a  froft  is  continued,  the  thicker  the  ica 
becomes  upon  the  water  in  ponds,  and  the  deeper  into  the 
earth  the  ground  is  frozen.  In  about  16  or  17  days  froft,  Mr. 
Boyle  found  it  had  penetrated  14  inches  into  the  ground.  At 
Mofcow,  in  a  hard  feafon,  the  froft  will  penetrate  2  feet  deep  in 
the  ground  ;  and  Capt.  James  found  it  penetrated  10  feet  deep 
in  Charlton  ifland,  and  the  water  in  the  fame  ifland  was  frozen 
to  the  depth  of  6  feet.  Scheffer  affures  us,  that  in  Sweden  the 
froft  pierces  2  cubits  or  Swedifh  ells  into  the  earth,  and  turns 
what  moifture  it  finds  there  into  a  whitiffi  fubftance,  like  ice  j 
and  Handing  waters  to  3  ells,  or  more.  The  fame  author  alfo 
mentions  fudden  cracks  or  rifts  in  the  ice  of  the  lakes  of  Swe¬ 
den,  9  or  10  feet  deep,  and  many  leagues  long ;  the  rupture 
being  made  with  a  noife  not  lefs  loud  than  if  many  guns  were 
dilcharged  together.  By  fuch  means,  however,  the  fifties  are  fur- 
niflied  with  air ;  fo  that  they  are  rarely  found  dead. 

The  natural  hiftories  of  frofts  furnifh  very  extraordinary  ef- 
fefts  of  them.  The  trees  are  often  fcorched  and  burnt  up,  as 
with  the  moft  exceffive  heat,  and  fplit  or  ftiattered.  In  the 
great  froft  in  1683,  the  trunks  of  oak,  afh,  walnut,  &c.  wera 
miferably  fplit  and  cleft,  fo  that  they  might  be  feen  through, 
and  the  cracks  often  took  place  with  dreadful  noifes  like  the 
explofion  of  firearms.  See  the  Philof.  Tranf.  No.  165. 

The  clofe  of  the  year  1708,  and  the  beginning  of  1709,  were 
remarkable,  throughout  the  greateftpart  of  Europe,  for  afevere 
froft.  Dr.  Derham  fays.  It  was  the  greateft  in  degree,  if  not 
the  moft  univerfal,  in  the  memory  of  man  ;  extending  through 
moft  parts  of  Europe,  though  fcarcely  felt  in  Scotland  or  Ireland. 

In  very  cold  countries,  meat  may  be  preferved  by  the  froft  6 
or  7  months,  and  prove  tolerably  good  eating.  See  Capt.  Mid¬ 
dleton’s  obfervations  made  in  Hudfon’s  bay,  in  the  Philof.  Tranf. 
No.  4 65,  feft.  2.  In  that  climate  the  froft  feems  never  out  of 
the  ground,  it  having  been  found  hard  frozen  in  the  two  lum- 
mer  months.  Brandy  and  fpirit  of  wine,  fet  out  in  the  open 
air,  freeze  to  folid  ice  in  3  or  4  hours.  Lakes  and  ftanding  wa¬ 
ters,  not  above  10  or  12  feet  deep,  are  frozen  to  the  ground  in 
winter,  and  all  their  fifh  periffi.  But  in  rivers,  where  the  cur¬ 
rent  of  the  tide  is  ftrong,  the  ice  does  not  reach  fo  deep,  and  the 
fifh  are  preferved. 

Some  remarkable  inftances  of  froft  in  Europe,  and  chiefly  in 
England,  wre  have  here  recorded. 
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Tn  220,  a  froft  in  Britain  lafted  months.  250,  The  Thames 
frozen  9  weeks.  291,  Moil  rivers  in  Britain  frozen  6  weeks. 
,359,  Severe  froft  in  Scotland  for  14  weeks.  508,  The  rivers  in 
Britain  frozen  for  2  months.  558,  The  Danube  quite  frozen 
over.  695,  Thames  frozen  6  weeks,  and  booths  built  on  it, 
759,  Froft  from  Off.  1  till  Feb.  26,  760.  827,  Froft  in  Eng¬ 

land  for  9  weeks.  859,  Carriages  ufed  on  the  Adriatic  fea, 
908,  Moft  rivers  in  England  frozen  2  months.  923,  The 
Thames  frozen  13  weeks.  987,  Froft  lafted  120  days  :  began 
Dec.  22.  998,  The  Thames  frozen  5  weeks.  1035,  Severe 

froft  on  June  24:  the  corn  and  fruits  deftroyed.  1063,  The 
Thames  frozen  14  weeks.  1076,  Froft  in  England  from  Nov. 
till  April.  1 1 14,  Several  wooden  bridges  carried  away  by  ice. 
1205,  Froft  from  Jan.  15  till  March  22.  1407,  Froft  that 

lafted  15  weeks.  1434,  From  Nov.  24  till  Feb.  10.  Thames 
frozen  down  to  Gravefend.  1683,  Froft  for  13  weeks.  170*, 
Severe  froft  for  many  weeks.  1715,  The  fame  for  many  weeks. 
1739,  One  for  9  weeks  ;  began  Dec.  24.  174 2,  Severe  froft 

for  many  weeks.  1747,  Severe  froft  in  Ruftia.  1754,  Severe 
one  in  England.  1760,  The  fame  in  Germany.  1776,  The 
fame  in  England.  1788,  The  Thames  frozen  below  bridge ;  and 
booths  erefted  on  it. 

Hoar  Frost,  is  the  dew  frozen  or  congealed,  early  in  cold 
mornings  ;  chiefly  in  autumn.  Though  many  Cartefians  will 
have  it  formed  of  a  cloud;  and  either  congealed  in  the  cloud, 
and  l'o  let  fall,  or  ready  to  be  congealed  as  loon  as  it  arrives  at 
the  earth. 

Hoar  Froft,  M.  Regis  obferves,  confifts  of  an  aflemblage  of 
little  parcels  of  ice  cryftals,  which  are  of  various  figures,  ac¬ 
cording  to  the  different  difpofttion  of  the  vapours,  when  met  and 
condenfed  by  the  cold. 

Melioration  of  Aromatic  Spirits  ly  Frost.  Mr.  Baume  ob¬ 
ferves,  that  aromatic  fpirituous  waters  have  lei's  feent  when 
newly  diftilled  than  after  they  have  been  kept  about  fix  months  : 
and  he  found  that  the  good  eftefts  of  age  were  produced  in  a 
ftiort  time  by  means  of  cold;  and  that,  by  plunging  quart- 
bottles  of  the  liquor  into  a  mixture  of  pounded  ice  and  fea-falt, 
the  fpirit,  after  having  fuffered  for  fix  or  eight  hours  the  cold 
hence  reful ting,  proves  as  grateful  as  that  which  hath  been  kept 
many  years.  Simple  waters  alfo,  after  having  been  frozen, 
prove  far  more  agreeable  than  they  were  before.  Geoffroy  takes 
notice  of  this  melioration  by  froft  ;  Hijl.  Acad.  17 13. 

FROTH,  a  white  light  fubftance,  formed  on  the  furface  of 
fluids  by  vehement  agitation,  confifting  of  a  multitude  of  little 
fpherules  or  globules. 

Froth-i Spit,  or  Cuckovj-fpit,  a  name  given  to  a  white  froth, 
or  fpume,  very  common  in  the  fpring  and  firft  months  of  fum- 
mer,  on  the  leaves  of  certain  plants,  particularly  on  thofe  of 
the  common  white  field-lychnis  or  catch-fly;  thence  called  by 
fome /palling  poppy.  All  writers  on  vegetables  have  taken  no¬ 
tice  of  this  froth,  though  few  have  underftood  the  caufe  or  origin 
of  it  till  of  late.  It  is  formed  by  a  little  leaping  animal,  called 
by  fome  the  fca  grafs-hopper,  by  applying  its  anus  clofe  to  the 
leaf,  and  difeharging  thereon  a  fmall  drop  of  a  white  vifeous 
fluid,  which,  containing  fome  air  in  it,  is  foon  elevated  into 
a  fmall  bubble  :  before  this  is  well  formed,  it  depofits  fueh  ano¬ 
ther  drop  ;  and  fo  on,  till  it  is  every  way  overwhelmed  with  a 
quantity  of  thefe  bubbles,  which  form  the  white  froth  which 
we  fee.  Within  this  fpume  it  is  feen  to  acquire  four  tubercles 
on  its  back,  wherein  the  wings  are  inclofed  :  thefe  burfting, 
from  a  reptile  it  becomes  a  winged  animal :  and  thus,  rendered 
perfedt,  it  flies  to  meet  its  mate,  and  propagate  its  kind.  It 
has  an  oblong,  obtufe  body,  and  a  large  head  with  fmall  eyes. 
The  external  wings,  for  it  has  four,  are  of  a  dufky  brown  co¬ 
lour,  marked  with  two  white  fpots  :  the  head  is  black.  It  is  a 
fpecies  of  Cicada. 

FROWDE  (Philip),  anEnglifli  poet,  was  the  fon  of  a  gen- 
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tleman  who  had  been  poft-mafter  in  the  reign  of  queen  Anne. 
He  was  fent  to'  the  univerfity  of  Oxford,  where  he  had  the  ho¬ 
nour  of  being  diftinguiftied  by  Addifon,  who  took  him  under 
his  protection.  While  he  remained  there,  he  became  the  author 
of  feveral  pieces  of  poetry,  fome  of  which  in  Latin  were  pure 
and  elegant  enough  to  entitle  them  to  a  place  in  the  Mufee  An- 
glicance.  He  likewife  wrote  two  tragedies  :  The  Fall  of  Sa- 
guntum,  dedicated  to  Sir  Robert  Walpole;  and  Philotas,  ad- 
dreifed  to  the  earl  of  Chefterfield.  He  died  at  his  lodgings  in 
Cecil-ftreet  in  the  Strand  in  173$,  and  in  the  London  Daily- 
Poft  had  the  following  character  given  him  :  “  Though  the  ele¬ 
gance  of  Mr.  Frowde’s  writings  has  recommended  him  to  the 
general  public  efteem,  the  politenels  of  his  genius  is  the  lealt 
amiable  part  of  his  character;  for  he  efteemed  the  talents  of  wit 
and  learning  only  as  they  were  conducive  to  the  excitement  and 
practice  of  honour  and  humanity.  Therefore,  with  a  foul 
cheerful,  benevolent,  and  virtuous,  he  was  in  converfation  gen¬ 
teelly  delightful,  in  friendlhip  punctually  fincere,  in  death 
chriftianly  refigned.  No  man  could  live  more  beloved,  no 
private  man  could  die  more  lamented.”  A  fine  eloge  !  and  we 
have  no  real'on  to  doubt  the  truth  of  it. 

FRUCTESCENTIA,  (from  frudus,  “  fruit,”)  compre¬ 
hends  the  precife  time  in  which,  after  the  fall  of  the  flowers, 
the  fruits  arrive  at  maturity,  and  difperfe  their  feeds.  In  gene¬ 
ral,  plants  which  flower  in  fpring  ripen  their  fruits  in  fummer, 
as  rye  ;  thofe  which  flower  in  fummer  have  their  fruits  ripe  in 
autumn,  as  the  vine  ;  the  fruit  of  autumnal  flowers  ripens  in 
winteV,  or  the  following  fpring,  if  kept  in  a  ftove,  or  otherwife 
defended  from  exceffive  frofts.  Thefe  frofts,  fays  M.  Adanfon, 
are  frequently  fo  pernicious  and  violent  as  to  deftroy  the  greateft 
part  of  the  perennial  plants  of  Virginia  and  Mifliffippi  that  are 
cultivated  in  France,  even  before  they  have  exhibited  their 
fruit.  The  plants  which  flower  during  our  winter,  fuch  as 
thofe  of  the  Cape  of  Good  Hope,  ripen  their  fruit  in  fpring  in 
our  ftoves. 

FRUCTIFICATION  of  plants,  is  defined  by  Linnaeus 
to  be  the  temporary  part  of  a  vegetable  appropriated  to  genera¬ 
tion,  terminating  the  old  vegetable,  and  beginning  the  new.  It 
confifts  of  the  following  feven  parts;  viz.  the  calyx,  corolla, 
ftamen,  pi  ft  ilium,  pericarpium,  femen  or  feed,  and  receptacu- 
lum.  See  Botany,  p.  32. 

FRUIT,  in  its  general  fenfe,  includes  whatever  vegetable 
fubftances  the  earth  produces  for  the  nourifliment  and  fupport 
of  animals ;  as  herbs,  gram,  pulfe,  hay,  corn,  flax,  and  every 
thing  exprefl'edby  the  Latins  under  the  name  fruges. 

Fruit,  in  natural  hiftory,  denotes  the  laft  production  of  a  tree 
or  plant,  for  the  propagation  or  multiplication  of  its  kind;  in 
which  fenfe  fruit  includes  all  kinds  of  feeds,  with  their  furni¬ 
ture,  &c. 

Fruit,  in  botany,  is  properly  that  part  of  a  plant  wherein 
the  feed  is.contained ;  called  by  the  Latins  frudus  ;  and  by  the 
Greeks  v.a.p rp-.  The  fruit  in  the  Linnaean  lyftenj  is  one  of  the 
parts  of  fructification,  and  is  diftinguiftied  into  three  parts,  viz. 
the  pericarpium,  feed,  and  receptacle  or  receptaculum  feminum. 
See  Botany. 

Bread- Fruit.  See  Aktocartus  and  Biirad. 

Fruits,  with  regard  to  commerce,  are  diftinguiftied  into  re¬ 
cent  or  frejh,  and  dry.  Recent  fruits,  are  thofe  told  juil  asthey 
are  gathered  from  the  tree,  without  any  farther  preparation  ;  as 
are  moft  of  the  productions  of  our  gardens  and  orchards,  fold  by 
the  fruiterers.  Dry  fruits,  are  thofe  dried  in  the  fun,  or  by  the 
fire,  with  other  ingredients  fometimes  added  to  them  to  make 
them  keep  ;  imported  chiefly  from  beyond  fea,  and  fold  by  th 
grocers.  Such  are  raifins,  currants,  figs,  capers,  olives,  cloves, 
nutmegs,  pepper,  and  other  I'pices  ;  which  fee  under  their  re- 
fpeCtive  articles.  Under  the  denomination  of  dry  fruits  are  alfs 
frequently  included  apples,  pears,  almonds,  filberds,  brew 
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Fruit -Files,  a  name  given  by  gardener?  and  others  to  a 
fort  of'  ftnall  black  Mies  found  in  vaft  numbers  among  fruit- 
trees,  in  the  fpring  feafon,  and  fuppofed  to  do  great  injury  to 
them.  Mr.  Lewenhoek  preferved  lome  of  thefe  flies  for  his  mi- 
crolcopical  obfervations.  He  found  that  they  did  not  live  longer 
than  a  day  or  two,  but  that  the  females  during  this  time  laid  a 
great  number  of  longifh  eggs.  The  gardeners  who  fuppole  that 
thefe  flies  wound  the  leaves  of  the  trees  are  miftaken  :  it  is  true 
that  they  feed  on  their  juices  ;  but  they  have  no  inllruments 
wherewith  they  can  extraT  thefe  for  themfelves  :  they  feed  on 
fuch  as  are  naturally  extravafated ;  and  when  there  is  not  a  fuf- 
ficient  quantity  of  thefe  for  their  purpofe,  they  haunt  the  places 
to  which  the  pucerons  refort,  and  feed  on  the  juices  which  thefe 
little  creatures  extravafate  by  means  of  the  holes  they  bore  in 
the  leaves  with  their  trunk. 

Fsxnr-Stoncs.  The  mifehiefs  that  arife  from  the  cuftom 
which  many  people  have  of  fwallowing  the  ftones  of  plums  and 
other  fruit  are  very  great.  The  Pbilofophical  JTranfadtions 
give  an  account  of  a  woman  who  fuffered  violent  pains  in  her 
bowels  for  30  years,  returning  once  in  a-uhonth  or  lefs.  At 
length,  a  ftrong  purge  being  given  her„fhe  occafion  of  all  thefe 
complaints  was  driven  down  from  the  bowels  to  the  anus ; 
where  it  gave  a  fenfation  of  diftenfion  and  fioppage,  producing  a 
continual  defire  of  going  to  ltool,  but  without  voiding  any  thing. 
On  the  affiftance  of  a  careful  hand  in  this  cafe,  there  was  taken 
out  with  a  forceps  a  ball  of  an  oval  figure,  of  about  ten  drachms 
in  weight,  and  meafuring  five  inches  in  circumference.  This 
had  caufed  all  the  violent  fits  of  pain  which  fhe  had  fuffered  for 
fo  many  years  ;  and,  after  voiding  it,  fhe  became  perfectly 
well.  The  ball  extracted  looked  like  a  Hone,  and  felt  very 
hard,  but  it  fwam  in  water.  On  cutting  it  through  with  a 
knife,  there  was  found  in  the  centre  of  it  a  plum-ftone  ;  round 
which,  fevernl  coats  of  this  hard  and  tough  matter  had  gathered. 
Another  inftance  given  in  the  fame  papers  is  of  a  man,  who, 
dying  of  an  incurable  colic  which  had  tormented  him  many 
years,  and  baffled  the  effe£!s  of  medicine,  was  opened  after 
death  ;  and  in  his  bowels  was  found  a  ball  fimilar  to  that  above 
mentioned,  but  l'omewhat  larger,  being  fix  inches  in  circum¬ 
ference,  and  weighing  an  ounce  and  an  half.  In  the  centre  of 
this,  as  of  the  other,  there  was  found  the  ffone  of  a  common 
plum  ;  and  the  coats  were  of  the  fame  nature  with  thole  of  the 
former.  Thefe  and  feveral  other  inllances  mentioned  in  the 
fame  place,  fufficiently  fhow  the  folly  of  that  common  opi¬ 
nion,  that  the  ftones  of  fruits  are  nvhohfome.  Cherry-ftones, 
fwallowed  in  great  quantities,  have  alfo  in  many  inftances  ocea- 
fioned  death. 

Fruit- Trees.  With  regard  to  thefe  it  may  be  obferved,  1. 
That  cutting  and  pruning  them  when  young  diminifh  their 
bearing,  though  they  contribute  to  the  richnefs  and  flavour  of  the 
fruit,  as  well  as  to  the  beauty  of  the  tree.  2.  That  kerrel-fruit 
trees  come  later  to  bear  than  ftoneTruit  trees  ;  the  time  required 
by  the  firft,  before  they  come  to  any  fit  age  for  bearing,  being 
one  with  another  five  years  ;  but  when  they  do  begin,  they  bear 
in  greater  plenty  than  ftone-fruit.  3 .  That  ftone-fruit,  figs,  and 
grapes,  commonly  bear  confiderably  in  three  or  four  years,  and 
bear  full  crops  the  fifth  and  fixth  years ;  and  hold  it  for  many 
years,  if  well  ordered.  4.  That  fruit-trees  in  the  fame  neigh¬ 
bourhood  will  ripen  a  fortnight  fooner  in  fome  grounds  than  in. 
others  of  a  different  temperature.  5.  That,  in  the  fame  country, 
hot  or  cold  fummers  fet  confiderably  forwards,  or  put  backwards, 
the  lame  fruit.  6.  That  the  fruit  on  wall-trees  generally  ripen 
before  thofe  on  ftandards,  and  thofe  on  ffandards  before  thofe  on 
dwarfs.  7.  That  the  fruit  of  all  wall  trees  planted  in  the  fouth 
and  eaft  quarters  commonly  ripen  about  the  fame  time,  only 
thofe  in  the  fouth  rather  earlier  than  thofe  in  the  eaft  ;  thofe  in 
the  weft  are  later  by  eight  or  ten  days  ;  and  thofe  in  the  north, 
by  15  or  20.  For  the  planting,  pruning,  grafting,  &c,  of  fruit- 


trees,  fee  the  articles  Planting,  Transplanting,  ARuning, 
Grafting,  Orchard,  Nursery,  &c. 

FRUITERY,  a  place  for  the  keeping  of  fruit,  a  fruit-houfe, 
or  fruit-loft.  A  fruitery  fhor.ld  be  inacceflib'e  to  any  thing 
of  moifture ;  and  ffiould  be  as  much  fo  as  poilibk,  even  to 
froll. 

FRUMENTACEOUS,  a  term  applied  by  botanifts  to  all 
fuch  plants  as  have  a  conformity  with  wheat,  in  roipect  of  their 
fruits,  leaves,  ears,  or  the  like. 

FRUMENTAPJ1,  a  kind  of  foldiers  or  archers  under  the 
weftern  empire.  The  firft  time  we  read  of  thefe  officers  is  in 
the  reign  of  the  emperor  Adrian,  who  made  ufe  of  them  to  in¬ 
form  himfelf  of  whatever  palled.  They  did  not  make  any  par¬ 
ticular  corps  diftinft  from  the  reft  of  the  farces,  but  there  was  a 
certain  number  of  them  in  each  legion..  It  is  fuppofed,  that 
they  were  at  firft  a  number  of  young  perfons,  difpofed  by  Au- 
guftus  throughout  the  provinces,  particularly  on  all  the  grand 
roads,  to  acquaint  the  emperor,  with  all  expedition,  of  every 
thing  that  happened.  vMterwards  they  were  incorporated 
into  the  troops  themfelves,  where  they  ftill  retained  their  an¬ 
cient  name.  As  their  principal  office  was  the  giving  intelli¬ 
gence,  they  were  often  jpined  with  the  curiofi,  with  whom  they 
agreed  in  this  part  of  their  office.  Their  name  of  frumentarii  is 
derived  from  their  being  alfo  a  fort  of  purveyors  to  the  armies, 
cities,  &c.  colletling  all  the  corn  from  the  feveral  provinces  to 
furnifh  the  commonwealth. 

FRUMENTATION,  in  Roman  antiquity,  a  largefs  of  corn, 
beftowed  on  the  people.  This  praftice  of  giving  corn  to  the 
people  was  very  ancient  among  the  Romans,  and  frequently 
ufed  to  foothe  the  turbulent  humour  of  the  populace.  At  firft 
the  number  of  thofe  to  whom  the  largefs  was  given  was  inde- 
terminate,  till  Auguftus  fixed  it  at  200,000. 

FRUSH,  or  Runnirtg-THRUsn.  See  Farriery,  p.  447. 

FRUSTUM,  in  mathematics,  a  part  of  fome  folid  body  fe- 
parated  from  the  reft.  The  fruftum  of  a  cone  is  the  part  that 
remains,  when  the  top  is  cut  off  by  a  plane  parallel  to  the  bafe 
and  is  otherwife  called  a  truncated  cove.  See  Conic  Scftions.. 
The  fruftum  of  a  pyramid  is  alfo  what  remains  after  the  top  is 
cut  off  by  a  plane  parallel  to  its  bafe.  The  fruftum  of  a  globe 
or  fphere  is  any  part  thereof  cut  by  a  plane,  the  folid  contents, 
of  which  may  be  found  by  this  rule  :  To  three  times  the  fquare. 
of  the  femidiameter  of  the  bafe  add  the  fquare  of  its  height; 
then  multiply  that  fum  by  the  height,  and  this  produft,  multi¬ 
plied  by  .5236,  gives  the  folidity  of  the  fruftum. 

FRUTEX,  a  shrub.  Shrubs,  according  to  Linnseus,  maka 
a  branch  of  the  feventh  family  in  the  vegetable  kingdom ;  and 
are  diftinguiffied  from  trees,  in  that  they  come  up  without  buds.. 
But  this  diftin£lion  is  not  univerfal,  though  it  be  generally  juft, 
with  regard  to  thofe  of  Europe.  Nature  hath  made  no  abfo- 
lute  diftineftion  between  trees  and  ftirubs.  Frutex,  in  its  gene¬ 
ral  acceptation,  is  a  plant  whofe  trunk  is  perennial,  gemmipa- 
pous,  woody,  dividing  and  fubdividing  into  a  great  number  of 
branches.  In  ftiort,  it  is  the  epitome  of  a  tree,  exemplified  in, 
the  rofe-bufti. 

FRY,  in  ichthyology,  fignifies  the  fpawn,  or  rather  young,  of 

fifli. 

FRYTH  (John),  a  martyr  to  the  Proteftant  religion  in  the. 
reign  of  Henry  VIII.  He  was  the  fon  of  an  innrkeeper  at  Se¬ 
ven-oaks  in  Kent,  and  educated  in  the  King’s-college,  Cam¬ 
bridge,  where  he  took  the  degree  of  bachelor  of  arts.  Thence, 
he  removed  to  Oxford,  and  was  made  a  junior  canon  of  Wol- 
fey’s  college.  He  had  not  beeu  long  in  this  uriiverfity  before  he 
became  acquainted  with  William  Tyndale,  a  zealous  Lutheran,, 
with  whom  he  converfed  frequently  on  the  abufes  in  religion. 
Fryth  became  a  convert  to  Lutheranifm,  and,  with  more  zeal 
than  prudence,  attempting  to  make  profelytes,  was  foon  ap¬ 
prehended  by  order  of  the  chancellor  Sir  Thomas  More,  and 


F  U  C 


F  U  C 


[  £23  3 


fent  nrifoner  to  the  Tower.  Refuting  to  recant  his  opinions, 
he  was  burnt  >n  Sniithfield,  on  the  ^th  of  July  iC?  j.  He 
left  feveral  works  behind  him,  which  were  printed  in  folio  in 
L573- 

FUAGE,  in  old  Englifh  writers,  a  tax  of  I2d.  for  every  tire, 
levied  in  the  time  of  Edward  III. 

FUCUS,  a  name  given  by  the  ancients  to  certain  dyes  and 
paints.  By  this  name  they  called  a  purple  fea-plant  ufed  by 
them  to  die  woollen  and  linen  cloths  of  that  colour.  The  dye 
was  very  beautiful,  but  not  lading';  for  it  foon  began  to  change, 
and  in  time  went  wholly  ofl.  This  is  the  account  Theophraf- 
tus  gives  of  it. 

The  women  of  thofe  times  alfo  ufed  fomething  called  fucus, 
to  ttain  their  checks  red ;  and  many  have  fuppofed,  from  the 
fame  word  exprefling  both,  that  the  fame  fubftance  was  uied  on 
both  oecafions.  But  this,  on  a  ft  rift  inquiry,  proves  not  to  be 
the  cafe.  The  Greeks  called  every  thing  fucus,  that  would  fhiin 
or  paint  the  fleih.  But  this  peculiar  fubftance, ufed  by  the  wo¬ 
men  to  paint  their  cheeks,  was  diftinguifhed  from  the  others  by 
the  name  of  rizion  among  the  more  correct  writers,  and  was  in¬ 
deed  a  root  brought  from  Syria  into  Greece.  The  Latins,  in 
imitation  of  the  Greek  name,  called  this  root  radicula-,  and  Pliny 
very  erroneoufly  confounds  the  plant  with  the  radix  lunaria ,  or 
Jlrutbion  of  the  Greeks. 

The  word  fucus  was  in  thofe  times  become  fuch  an  univerfal 
name  for  paint,  that  the  Greeks  and  Romans  had  a  fucus  metal- 
licus,  which  was  the  cerus  ufed  for  painting  the  necks  and  arms 
white  ;  after  which  they  ufed  the purpurijfum ,  or  red  fucus  of  the 
rizium,  to  give  the  colour  to  the  cheeks.  In  after-times  they 
alio  ufed  a  peculiar  fucus  or  paint  for  the  purpol'e,  prepared  of 
the  Creta  c.rgeiitaria,  or  filver-chalk,  and  fome  of  the  rich  pur¬ 
ple  dyes  that  were  in  ufe  at  that  time :  and  this  feems  to  have 
been  very  little  different  from  our  rofe-pink  ;  a  colour  com¬ 
monly  fold  at  the  colour-fhops. 

Fucus,  in  the  Linnaean  fyftem  of  botany,  is  a  genus  of  the 
order  of -algae,  belonging  to  the  cryptogamia  clafs  of  plants.  The 
moft  remarkable  fpecies  are, 

1.  The  ferratus,  ferrated  fucus,  or  fea-wrack.  This  is  fre¬ 
quent  at  all  feafons  of  the  year  upon  the  rocks  at  low-water¬ 
mark,  but  produces  its  feeds  in  July  and  Auguft.  It  confifts  of 
a  flat,  radical,  and  dichotomous  leaf,  about  two  feet  long ;  the 
branches  half  an  inch  wide,  ferrated  on  the  edges  with  dents  of 
unequal  fize,  and  at  unequal  diftances,  having  a  flat  ftalk  or  rib 
divided  like  the  leaf,  and  running  in  the  middle  of  it  through 
all  its  various  ramifications.  A  fmall  fpecies  of  coralline,  called 
by  Linnaeus  Sertularia  pumila,  frequently  creeps  along  the  leaf. 
All  the  fpecies  of  fucus  afford  a  quantity  of  impure  alkaline 
fait ;  but  this  much  lefs  than  fome  others,  eight  ounces  of  the 
afhes  yielding  only  three  of  fixed  fait.  The  Dutch  cover  their 
crabs  and  lobfters  with  this  fucus,  to  keep  them  alive  and  moift, 
and  prefer  it  to  any  other,  as  being  deftitute  of  thofe  mucous  ve- 
ficles  with  which  fome  of  the  reft  abound,  and  which  would 
fooner  ferment  and  become  putrid. 

2.  The  veficulofus ,  bladder  fucus,  common  fea-wrack,  or  fea- 
ware.  It  grows  in  great  abundance  on  the  fea-rocks  about  low- 
water-mark  ;  producing  its  fruftifications  in  July  and  Auguft. 

It  has  the  fame  habit,  colour,  and  fubftance  as  the  foregoing ; 
but  differs  from  it  in  the  following  refpefts  :  the  edges  of  the 
leaf  have  no  ferratures,  but  are  quite  entire.  In  the  dife  or 
furface  are  immerfed  hollow,  fpherical,  or  oval  air-bladders, 
hairy  within,  growing  generally  in  pairs,  but  often  Angle  in 
the  angles  of  the  branches,  which  are  moll  probably  air-blad¬ 
ders  deltined  to  buoy  up  the  plant  in  the  water.  Lalily,  on  the 
fummits  or  extreme  legmcnts  of  the  leaves,  appear  tumid  vefi- 
cles  about  three  quarters  of  an  inch  long,  fometimes  oval  and 
in  pairs,  fometimes  Angle  and  bind,  with  a  clear  vifeid  mucus 
interfperfed  with  downy  hairs.  This  fpecle3  is  an  excellent  uyi- 


nure  for  land ;  for  which  purpofe  it  is  often  applied  in  the  mi- 
ritime  parts  of  Scotland  and  other  countries.  In  the  iflands  of 
Jura  and  Skye.it  frequently  ferves  as  a  winter- food  for  cattle, 
which  regularly  come  down  to  the  fhores  at  the  recefs  of  the 
tides  to  feek  for  it.  And  fometimes  even  the  flags  have  been 
obferved,  after  a  ftorm,  to  defeend  from  the  mountains  to  the 
fca-Adcs  to  feed  upon  this  plant. 

Linnaeus  informs  us,  that  the  inhabitants  of  Gothland  in  Swe¬ 
den  boil  this  fucus  in  water,  and,  mixing  therewith  a  little  coarfe 
meal  or  flour,  feed  their  hogs  with  it ;  for  which  reafon  they 
call  the  plant  fivinetang.  And  in  Scania,  he  fays,  the  poor 
people  cover  their  cottages  with  it,  and  fometimes  ufe  it  for  fuel. 
In  Jura,  and  fome  other  of  the  Hebrides,  the  inhabitants  dry 
their  cheefes  without  fait,  by  covering  them  with  the  allies  of 
this  plant ;  which  abounds  with  fuch  a  quantity  of  falts,  that  from 
five  ounces  of  the  afhes  may  be  procured  two  ounces  end  a  half 
of  Axed  alkaline  falts,  that  is,  half  of  their  whole  weight.  But 
the  moft  beneficial  ufe  to  which  the  fucus  veAculofus  is  applied, 
in  the  way  of  economy,  is  in  making  pot-afh  or  kelp,  a  work 
much  praftifed  in  the  Weftern  Ifles.  There  is  great  difference 
in  the  goodnefs  and  price  of  this  commodity,  and  much  care 
and  fkill  required  in  properly  making  it.  That  is  efteemed  the 
belt  which  is  hardeft,  Aneft  grained,  and  free  from  fand  or  earth. 
The  price  of  kelp  in  Jura  is  3I.  10s.  per  ton,  and  about  40  or 
50  tons  are  exported  annually  from  that  illand.  So  great  a  va¬ 
lue  is  fet  upon  this  fucus  by  the  inhabitants  of  that  place,  that 
they  have  fometimes  thought  it  worth  their  while  to  roll  frag¬ 
ments  of  rocks  and  huge  ftones  into  the  lea,  in  order  to  invite 
the  growth  of  it. 

Its  virtues  in  the  medical  way  have  been  much  celebrated  by 
Dr.  Ruflel,  in  his  Differtation  concerning  the  ufe  of  Sea-water 
in  the  Difeafes  of  the  Glands.  He  found  the  faponaceous  li¬ 
quor  or  mucus  in  the  veAcles  of  this  plant  to  be  an  excellent  re- 
folvent,  extremely  ferviceable  in  difperAng  all  fcorbutic  and 
fcrophulous  fwellings  of  the  glands.  He  recommends  the  pa¬ 
tient  to  rub  the  tumour  with  thefe  veAcles  bruifed  in  his  hand, 
till  the  mucus  has  thoroughly  penetrated  the  part,  and  afteiv 
wards  to  walli  with  fea-water.  Or  otherwife,  to  gather  two 
pounds  of  the  tumid  veAcles,  in  the  month  of  July,  when  they 
are  full  of  mucus,  and  infufe  them  in  a  quart  of  fea-water,  in  a 
glafs-veflel,  for  the  fpace  of  15  days,  when  the  liquor  will  have 
acquired  nearly  the  conAftence  of  honey  Then  ftrain  it  off 
through  a  linen  cloth,  and  rub  this  liquor  with  the  hand,  as  be¬ 
fore,  three  or  four  times  a-day,  upon  any  hard  or  fcrophulous 
fwellings,  waffling  the  parts  afterwards  with  fea-water ;  and  no¬ 
thing  can  be  more  efficacious  todifperfe  them.  Even  fcirrhoA- 
ties,  he  fays,  in  women’s  breafts,  have  been  dilpelled  by  this 
treatment.  The  fame  author,  by  calcining  the  plant  in  the 
open  air,  made  a  very  black  fait  powder,  which  he  called  vege¬ 
table  cetbiops  ;  a  medicine  much  in  ufe  as  a  relolvent  and  deob- 
ftruent,  and  recommended  alfo  as  an  excellent  dentifrice,  to 
correft  the  fcorbutic  laxity  of  the  gums,  and  to  take  offthefoul- 
nefs  of  the  teeth. 

3.  The  p licatus,  matted  or  Indian-grafs  fucus,  grows  on  the 
fea-fhores  in  many  places  both  of  Scotland  and  England.  It  is 
generally  about  three  or  four,  but  fometimes  Ax,  inches  long.  Its 
colour,  after  being  expofed  to  the  fun  and  air,  is  ycllowifh,  or 
auburn;  its  fubftance  pellucid,  tough,  and  horny,  fo  as  to  bear  a 
ffrong  refemblance  to  what  anglers  cal!  Indian-grafs,  that  is, 
the  tendrils  ifliiing  from  the  ovary  ot  the  dog-Afli. 

4.  The  palmatus,  palmated  or  fweet  fucus,  commonly  catted 
ditlfc  or  dife.  This  grows  plentifully  on  the  lt-a  coafts  of 
Scotland,  and  the  adjoining  iffands.  Its  fubftance  is  membra¬ 
naceous,  thin,  and  pellucid;  the  colour  red,  fometimes  greet* 
with  a  little  mixture  of  red  ;  its  length  generally  about  five  or 
fix  inches,  but  varies  from  three  inches  to  a  foot;  its  manner  of 
growth  fan-flinped,  or  gradually  dilated  from  the  bale  upwards. 
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Its  divifions  are  extremely  various.  The  inhabitants  both  of 
Scotland  and  England  take  pleafure  in  eating  this  plant,  with¬ 
out  expecting  any  medical  virtues  from  it.  The  inhabitants  of 
the  Archipelago  alfo  are  fond  of  it,  as  we  learn  from  Steller. 
They  1'ometimes  eat  it  raw,  but  efteem  it  mod  when  added  to 
ragouts,  oglios,  & c.  to  which  it  gives  a  red  colour  ;  and,  dif- 
folving,  renders  them  thick  and  gelatinous.  In  the  1  fie  of  Skye 
it  is  Sometimes  ufed  in  fevers  to  promote  a  Sweat,  being  boiled  in 
water  with  the  addition  of  a  little  butter.  In  this  manner  it  alfo 
frequently  purges.  The  dried  leaves,  infufed  in  water,  exhale 
the  Scent  of  violets. 

5.  The  efculentus,  eatable  fucus,  or  bladder-locks,  com¬ 
monly  called  tangle  in  Scotland,  is  likewife  a  native  of  the  Bri- 
tifh  fhores.  It  is  commonly  about  four  feet  long,  and  feven  or 
eight  inches  wide  ;  but  is  Sometimes  found  three  yards  or  more 
in  length,  and  a  foot  in  width.  Small  Specimens  are  not  above 
a  cubit  long,  and  two  inches  bread.  The  fubftanee  is  thin, 
membranaceous,  and  pellucid  ;  the  colour  green  or  olive.  The 
root  confifts  of  tough  cartilaginous  fibres.  The  ftalk  is  about 
iix  inches  long  and  half  an  inch  wide,  nearly  Square,  and  pin¬ 
nated  in  the  middle  between  the  root  and  origin  of  the  leaf, 
with  ten  or  a  dozen  pair  of  thick,  cartilaginous,  oval-obtufe, 
foliaceous  ligaments,  each  about  two  inches  long,  and  crowded 
together.  The  leaf  is  of  an  oval-lanceolate,  or  long  elliptic 
form,  fimple  and  undivided,  waved  on  the  edges,  and  widely 
ribbed  in  the  middle  from  bottom  to  top,  the  ftalk  running- 
through  its  whole  length,  and  (landing  out  on  both  fides  of  the 
leaf.  This  fucus  is  eaten  in  the  north  both  by  men  and  cattle. 
Its  proper  feafon  is  in  the  month  of  September,  when  it  is  in 
greateft  perfection.  The  membranous  part  is  rejected,  and 
the  Italic  only  is  eaten.  It  is  recommended  in  the  diforder 
called  pea,  to  ftrengthen  the  ltomach  and  reftore  the  appe¬ 
tite. 

6.  The  facch annus,  fweet  fucus,  or  fea-belt,  is  very  com¬ 
mon  on  the  fea-coalt.  The  fubftanee  of  this  is  cartilaginous 
and  leathern,  and  the  leaf  is  quite  riblefs.  By  thefe  charac¬ 
ters  it  is  diftinguithed  from  the  preceding,  to  which  it  is  nearly 
allied.  It  confifts  only  of  one  fimple,  linear,  elliptic  leaf,  of  a 
tawny-green  colour,  about  five  feet  long,  and  three  inches 
wide  in  its  full-grown  (late;  but  varies  fo  exceedingly  as  to  be 
found  from  a  foot  to  four  yards  in  length.  The  ordinary 
length  of  the  ftalk  is  two  inches;  but  it  varies  even  to  a  foot. 
The  root  is  compofed  of  branched  fibres,  which  adhere  to  the 
ftoneslike  claws.  This  plant  is  often  infeftedwith  the  fertula- 
ria  ciliata.  The  inhabitants  of  Iceland  make  a  kind  of  pottacre 
of  this  fucus  ;  boiling  it  in  milk,  and  eating  it  with  a  tpoon. 
They  alfo  (oak  it  in  frefti  water,  dry  it  in  the  fun,  and  then  lay 
It  up  in  wooden  velfels,  where  in  a  fhort  time  it  is  covered  with 
a  white  efflorefcence  of  fea-falt,  which  has  a  fweet  tafte  like  fu- 
■gar.  This  they  eat  with  butter  ;  but,  if  taken  in  too  great  a 
quantity,  the  fait  is  apt  to  irritate  the  bowels  and  bring  on  a 
purging.  Their  cattle  feed  and  get  fat  upon  this  plant,  both 
In  its  recent  and  dry  ftate ;  but  their  flefti  acquires  a  bad  fla¬ 
vour.  It  is  fometimes  eaten  by  the  common  people  on  the  coaft 
of  England,  being  boiled  as  a  pot-herb. 

7.  The  ciliatus,  ciliated  or  ligulated  fucus,  is  found  on  the 
fhores  of  Iona  and  other  places,  but  is  not  common.  The  co¬ 
lour  of  this  is  red,  the  fubftanee  membranous  and  pellucid, 
without  rib  or  nerve ;  the  ordinary  height  of  the  whole  plant 
about  four  or  five  inches.  It  is  variable  in  its  appearance,  ac¬ 
cording  to  the  different  ftages  of  its  growth.  This  fucus  is 
eaten  by  the  Scots  and  Irifh  promifeuoufly  with  the  fucus  pal- 
matus  or  dilfe. 

8.  The  prolifer ,  or  proliferous  fucus,  is  found  on  the  fhores  of 
the  weftern  coaft,  adhering  to  (hells  and  ftones.  The  colour  is 
red  ;  the  fubftanee  membranaceous,  but  tough,  and  fomewhat 
-■s^rtilaginous,  without  rib  or  nerve,  though  thicker  in  the  mid- 

4 


die  than  at  the  edges.  The  whole  length  of  the  plant  is  about 
four  or  five  inches ;  the  breadth  of  each  leaf  about  a  quarter  of 
an  inch.  The  growth  of  this  fucus,  when  examined  with  at¬ 
tention,  appears  to  be  extremely  lingular  and  wonderful.  It 
takes  its  origin  either  from  a  fimple,  entire,  narrow,  elliptic 
leaf,  about  an  inch  and  a  half  long ;  or  from  a  dilated  forked 
one  of  the  fame  length.  Near  the  extremity  of  the  elliptic 
leaf,  or  the  points  of  the  forked  one  (but  out  of  the  furface,  and 
not  the  edge),  arifes  one  or  more  elliptic  or  forked  leaves, 
which  produce  other  fimilar  ones,  in  the  fame  manner,  near 
the  fummits  ;  and  fo  on  continually  one  or  more  leaves  from 
near  the  ends  of  each  other,  in  a  proliferous  and  dichotomous 
order,  to  the  top  of  the  plant ;  which  in  the  manner  of  its 
growth  refembles  in  a  good  meafure  the  caCtus  opuntia,  or  flat¬ 
leaved  Indian  fig.  Sometimes  two  or  three  leaves,  or  more, 
grow  out  of  the  middle  of  the  dife  of  another  leaf ;  but  this  is 
not  the  common  order  of  their  growth.  The  fructifications  are 
red,  fpberical,  rough  warts,  lefs  than  the  fmalleft  pin’s  head, 
fcattered  without  order  on  the  furface  of  the  leaves.  Thefe 
warts,  when  highly  magnified,  appear  to  be  the  curled  rudi¬ 
ments  of  young  leaves,  which  in  due  time  either  drop  off  and 
form  new  plants,  or  continue  on  and  germinate  upon  the  pa¬ 
rent.  This  plant  is  very  much  infelled  with  the  fluftra  pilofa, 
the  mandrepora  verrucaria,  and  other  corallines,  which  make 
it  appear  as  if  covered  with  white  fcabs. 

9.  The  pinnatifidus,  jagged  fucus,  or  pepper-dilfe,  is  fre¬ 
quent  on  lea-rocks  which  are  covered  by  the  tides,  both  on  the 
ealtern  and  weftern  coafts.  It  is  of  a  yellow  olive-colour,  often 
tinged  with  red.  The  fubftanee  is  cartilaginous,  but  yet  tender 
and  tranfparent ;  the  height  about  two  or  three  inches.  This 
fucus  has  a  hot  tafte  in  the  month,  and  is  therefore  called 
pepper-dilfe  by  the  people  in  Scotland,  who  frequently  eat 
it  as  a  falad,  in  the  fame  manner  they  do  the  fucus  palmatus. 

10  Th e  plocamium,  or  pectinated  fucus,  is  frequent  on  the 
fea  rocks,  and  in  bafins  of  water  left  by  the  recefs  of  the  tides. 
Its  natural  colour  is  a  moll  beautiful  bright  red  or  purple,  but  is 
often  variegated  with  white  or  yellow.  Its  fubftanee  is  cartila¬ 
ginous,  but  extremely  thin,  delicate,  and  tranfparent ;  its  height 
commonly  about  three  or  four  inches.  The  ftalk  is  compreffed, 
about  half  a  line  in  diameter,  ercCt,  but  waved  in  its  growth, 
and  divided  almoft  from  the  bafe  into  many  widely-expanded 
branches.  Thefe  primary  branches  are  very  long,  alternate, 
exactly  like  the  ftalk,  and  fubdivided  into  alternate  fecondary 
branches,  which  are  again  frequently  compounded  in  like  man¬ 
ner,  and  thefe  divifions  decorated  with  fubulated  teeth  growing 
in  alternate,  rows,  curioufly  pectinated  or  finely  toothed  on  the 
upper  fide  like  a  comb,  the  ('mailed  of  thefe  teeth  fcarcely  vifi- 
ble  to  the  naked  eye.  The  fructifications  are  minute  fpherical 
capfules,  or  fmooth  dark-red  globules,  fcattered  without  order 
on  the  fides  of  the  branches  ;  generally  feifiie,  but  fome  few  of 
them  (Imported  on  (hort  peduncles.  This  fucus,  on  account  of 
its  elegant  colours  and  fine  divifions,  is  the  fpecies  molt  admired 
by  the  ladies  who  are  fond  of  pictures  and  mimic  landlcapes 
compofed  of  marine  vegetables. 

11.  The  Jilum,  thread-fucus,  or  fea-laces,  is  found  on  the 
fea-rocks,  and  waving  under  the  water  like  long  firings,  fre¬ 
quent  on  many  parts  of  the  coaft.  The  fubftanee  of  this  is 
opaque  and  cartilaginous,  but  not  difficult  to  be  broken.  The 
colour,  when  recent,  a  dull  olive-green ;  when  dry,  fufeous, 
or  nearly  black  ;  and,  when  expofed  for  fome  time  on  the 
fhores  to  the  fun  and  air,  it  becomes  yellow,  draw-coloured,  or 
white.  It  confifts  only  of  a  fimple,  unbranched,  naked,  cylin¬ 
drical  ftalk,  three  or  four  yards  long,  more  or  lefs,  from  the  fize 
of  a  large  fiddle-tiring  to  that  of  a  thick  whip-cord  ;  fmalleft  at 
the  bafe  and  fummit ;  fmooth  on  the  outfide,  full  of  mucus 
within ;  often  twilled,  and  always  intercepted  by  numerous 
tranfverfe  diaphragms,  vifible  when  the  plant  is  held  between 
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the  eye  and  the  light.  The  fm'dtifications  have  not  yet  been 
difeovered  ;  but,  from  the  tranfverfe  fepta  in  its  ftrudfcure,  it  is 
reafonable  to  fuppofe  this  plant  to  belong  rather  to  the  genus  of 
conferva  than  that  of  fucus.  The  italics,  fkinned  when  half 
dry,  and  twitted,  acquire  fo  coniiderable  a  degree  of  ftrength 
and  toughnefs,  that  we  are  informed  the  Highlanders  fometimes 
ul'e  them  for  the  lame  purpofes  as  Indian-grafs. 

12.  The gigMtiteus,  or  gigantic  fucus,  is  a  native  of  the  Straits 
Le  Maire,  and  grows  on  rocky  ground,  which  in  thofe  coun¬ 
tries  is  dittinguiihed  from  fand  or  ooze  by  the  enormous  length 
of  the  fea-weeds  that  grow  upon  it.  The  leaves  are  four  feet 
long,  and  fome  of  the  italics,  though  not  thicker  than  a  man’s 
thumb,  are  120.  Sir  Jofeph  Banks  and  Dr.  Solander  founded 
over  fome  of  them  which  were  84  feet  long  :  and,  as  they  made 
a  very  acute  angle  with  the  bottom,  they  were  thought  to  be  at 
leait  one  half  longer. 

FUEGO,  orFoGO,  one  of  the  Cape  de  Verd  Iilands,  in  the 
Atlantic  Ocean.  It  is  much  higher  than  any  of  the  reit,  and 
leems  to  be  one  tingle  mountain  at  fea,  though  on  the  fides  there 
are  deep  valleys.  There  is  a  volcano  at  the  top  of  it,  which 
burns  continually,  and  may  be  feen  a  great  way  off'  at  fea.  It 
vomits  a  great  deal  of  fire  and  fmoke,  and  throws  out  huge 
pieces  of  rock  to  a  vail  height;  and  fometimes  torrents  of  brim- 
ltone  run  down  the  fides.  The  Portuguefe,  who  firft  inhabited 
it,  brought  negroes  with  them,  and  a  ilock  of  cows,  horles,  and 
hogs  ;  but  the  chief  inhabitants  now  are  blacks,  of  the  Romiih 
religion.  It  is  300  miles  W.  of  Cape  de  Verd,  and  100  W.  of 
St.  Jago.  Lon.  24.  30.  W.  Lat.  T4.  34.  N. 

FUEL,  whatever  is  proper  to  burn  or  make  a  fire  ;  as  wood, 
turf,  peat,  bituminous  earths,  coal,  &c.  Count  llumford  has 
oflate  publifhed  an  account  of  the  means  of  faving  fuel,  by  al¬ 
tering  the  form  of  the  fire-places  now  in  general  ufe.  See  the 
articles  Fire  place  and  Heat. 

FUEN-hoa,  a  city  of  China,  in  the  province  of  PE-tcheli, 
celebrated  for  its  extent  and  the  number  of  its  inhabitants,  as 
well  as  for  the  beauty  of  its  llreets  and  triumphal  arches.  It  is 
fituated  near  the  great  wall,  amidll  mountains  ;  and  has  under 
its  juiifdidtion,  befides  two  cities  of  the  fecond  and  eight  of  the 
third  clafs,  a  great  number  of  fortrelTes,  which  bar  the  entrance 
of  China  againfl  the  Tartars. 

FUGALIA,  in  Roman  antiquity,  a  feaft  fuppofed  by  fome  to 
be  the  fame  with  the  refugium,  held  on  the  24th  of  February,  in 
memory  of  the  expulfion  of  the  kings  and  the  abolifhing  of  mo¬ 
narchical  government.  Others  again  diftinguifli  the  fugalia 
from  the  regifuge.  And  others  think,  that  the  fugalia  was  the 
fame  with  the  pephfugia,  or  the  feaft  of  Fugia,  the  goddels  of 
joy,  occafioned  by  the  rout  of  an  enemy,  which  was  the  reafon 
the  people  abandoned  themfelveS  to  riot  and  debauchery. 

FUGITIVE,  a  perfon  obliged  to  fly  his  country,  or  remove 
from  a  place  where  he  had  fome  abode  or  ellablilhment,  on  ac¬ 
count  of  his  crimes,  debts,  or  other  occafions. 

Fugitive  Pieces,  among  the  learned,  denote  thofe  little 
compofitions  which  are  printed  on  loofe  fheets  or  half  lheets  ; 
thus  called,  becaufe  eafily  loft  and  foon  forgot. 

FUGUE,  in  mufic,  (from  the  Latin  fuga,  “  a  chafe  :”)  a 
piece  of  mufic,  fometimes  longer  and  fometimes  (liorter,  in  which, 
agreeable  to  the  rules  of  harmony  and  modulation,  the  com- 
pofer  treats  a  fubjedt  ;  or,  in  other  words,  what  expreifes  the 
capital  thought  or  fentiment  of  the  piece,  in  cauling  it  to  pal's 
fuccelfively  and  alternately  from  one  part  to  another. 

Thele  are  the  principal  rules  of  the  fugue  ;  of  which  fome  are 
peculiar  to  itfelf,  and  others  common  to  it  with  what  the  French 
call  Imitation.  1.  The  l'ubjedt  proceeds  from  the  tonic  to  the 
dominant,  or  from  the  dominant  to  the  tonic,  in  rifing  or  de- 
feending.  2.  Every  fugue  finds  its  refponfe  in  the  part  imme¬ 
diately  following  that  which  commenced.  3.  That  refponfe 
ought  to  refume  the  fubjedt  in  the  interval  of  a  fourth  or  fifth 
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above  or  below  the  key,  and  to  purfue  if  as  exactly  as  the  law3 
ot  harmony  will  admit ;  proceeding  from,  the  dominant  to  the 
tonic  when  the  fubjedt  is  introduced  from  the  tonic  to  the  domi¬ 
nant,  and  moving  in  a  contrary  direction  when  the  fubjedt  is 
introduced  from  the  dominant  to  the  tonic.  One  part  may 
likewife  refume  the  fame  fubjedt  in  the  odtave  or  unifon  of  the 
preceding  ;  but,  in  that  cafe,  it  is  a  repetition  rather  than  a  real 
relponfe.  4.  As  the  odtave  is  divided  into  two  unequal  parts, 
of  which  the  one  contains  four  gradations  afeending  from  the 
tonic  to  the  dominant,  and  the  other  only  three  in  continuing 
the  alcent  from  the  dominant  to  the  tonic  ;  this  renders  it  ne- 
ceffary  to  have  fome  regard  to  this  change  in  the  exprellion  of 
the  fubjedt,  and  to  make  fome  alterations  in  the  refponfe,  that 
we  may  not  quit  the  chords  that  are  effential  to  the  mode.  It  is 
a  different  cafe  when  the  compofer  intends  to  alter  the  modula¬ 
tion  ;  for  there  the  exactnels  of  the  refponfe  itfelf,  when  taken 
in  a  different  tone,  produces  the  alteration  proper  for  this 
change.  5.  It  is  necelfary  that  the  fugue  fhouid  be  planned  in 
fuch  a  manner,  that  the  refponfe  may  commence  before  the  clofe 
of  the  firft  air,  fo  that  both  the  one  and  the  other  may  be  in 
part  heard  at  the  fame  time  ;  that,  by  this  anticipation,  the 
fubjedt  may  be,  as  it  were,  connedttd  with  itfelf,  and  that  the 
art  of  the  compofer  may  difeover  itfelf  in  this  concourfe.  It  is 
abfolute  mockery,  inilead  of  a  fugue,  to  impofe  upon  the  hear¬ 
ers  the  fame  air,  merely  tranfpofed  from  one  key  to  another, 
without  any  other  reftraint  than  an  accompaniment  afterwards 
formed  at  pleafure.  This  deferves  at  belt  no  better  name  than 
what  the  French  call  imitation.  See  Imitation. 

Befides  thele  rules,  which  are  fundamental,  there  are  others 
which,  though  preferibed  by  talle  alone,  are  not  lei's  effentiaL 
Fugues,  in  general,  render  mufic  more  noify  than  agreeable  : 
it  is  for  this  reafon  that  they  are  more  agreeable  in  the  chorus 
than  any  where  ell'e.  Now,  as  their  chief  merit  confifts  in  fix¬ 
ing  the  ear  on  the  principal  air  or  fubjedt,  which  for  this  reafon 
is  made  to  pafs  inceffantly  from  part  to  part,  and  from  mode  to 
mode,  the  compofer  ought  to  exert  his  care  in  preferving  that 
air  always  diftindt ;  or  to  prevent  it  from  being  abforbed  in,  or 
confounded  with,  the  other  parts.  To  produce  this  effect,  there 
are  two  different  ways  :  one  in  the  movement;  which  mult  be 
inceffantly  contrafted  with  itlelf;  fo  that,  if  the  procedure  of 
the  fugue  be  accelerated,  the  other  parts  move  gravely  and  with 
protradted  notes  ;  or,  on  the  contrary,  if  the  motion  of  the 
fugue  be  flow  and  folemn,  the  accompaniments  mult  have  more 
and  quicker  hufinefs.  The  other  method  is  to  extend  the  har¬ 
mony,  by  removing  the  parts  at  a  greater  diftanee  one  from  the 
other  ;  left  the  others,-  too  nearly  approximated  to  that  which 
contains  the  lubjedt,  fhouid  be  confounded  with  it,  and  prevent 
it  from  being  dittinguiihed  with  fulficient  clearnefs  ;  1b  that 
what  would  be  an  iinperfedtion  any  where  ells  becomes  here  a 
beauty. 

The  unity  of  melody  fhouid  be  preferved  :  this  is  the  great  and 
general  rule,  which  mult  frequently  be  prudtiled  by  different 
means.  The  chords  mult  be  chofen,  and  the  intervals,  fo  that 
one  particular  lound  may  produce  the  chiet  ettedt :  this  can  only 
refult  from  the  unity  of  the  melody.  It  will  fometimes  he  ne- 
cellary  to  employ  voices  and  initruments  of  different  kinds,  that 
the  part  which  ought  to  prevail  may  be  molt  eafily  diftinguifhed  : 
this  again  (hows  the  neceflity  of  preferving  the  unity  ol  the  me¬ 
lody.  Another  objedt  of  attention  no  lefs  necelfary  is,  in  the 
different  connedtions  of  modulation  which  are  introduced  by  the 
procedure  and  progrets  of  the  fugue,  to  caufe  all  thele  modula¬ 
tions  to  correfpond  at  the  fame  time  in  all  the  parts,  to  connect 
the  whole  in  its  progrefs  by  an  exadt  conformity  of  inodes ;  left, 
if  one  part  be  in  one  mode,  and  another  in  another,  the  general 
harmony  Ihould  be  in  none  at  all,  and  for  that  reafon  fhouid  no 
longer  be  able  to  produce  fimple  ett'edts  upon  the  ear,  nor  fimple 
ideas  in  the  mind  ;  which  is  another  reafon  for  preferving  unity 
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of  melody.  In  a  word,  In  every  fugue  the  confufion  of  melodies 
and  modulations  is  at  once  what  a  compofer  has  raoft  to  fear, 
and  will  find  the  greateft  difficulty  in  avoiding  ;  and  as  this  kind 
of  mufic  never  produces  a  pleafure  above  mediocrity,  one  may 
fay  that  a  fine  fugue  is,  though  the  maflerpiece  of  an  excellent 
harmonift,  ungrateful  to  his  toil. 

There  are  Hill  feveral  other  kinds  of  fugues  ;  fuchas  the  per¬ 
petual  fugue  (fee  Canon),  the  double  fugue,  the  inverted 
fugue.  The  inverted  fugue  is  a  manner  of  compofition,  in  which 
the  flying  part  proceeds  in  a  contrary  direbtion  to  the  other 
fL1crue,  which  had  been  formerly  fixed  in  the  fame  piece  of  mufic. 
Thus,  when  the  firfi  fugitive  part  is  heard  in  afcending  from 
the  tonic  to  the  dominant,  or  from  the  dominant  to  the  tonic, 
the  counter  fugue  ought  to  be  heard  in  defeending  from  the 
dominant  to  the  tonic,  or  from  the  tonic  to  the  dominant,  and 
•nice  verfa.  Its  other  rules  are  exactly  like  thole  of  the  common 
fugue. 

FULCRUM,  in  mechanics,  the  prop  or  fupport  by  which 
a  lever  is  fultained. 

FULDE,  a  confiderable  town  of  Germany,  in  the  circle  of 
the  upper  Rhine,  and  in  the  Buchow,  with  a  celebrated  abbey  ; 
whole  abbot  is  primate  of  the  abbeys  of  the  empire,  perpetual 
chancellor  of  the  emperor,  and  fovereign  of  a  l'mall  territory 
lying  between  Hefle,  Franconia,  and  Thuringia.  It  is  feated 
on  the  river  Fulde,  5  5  miles  louth  of  Cafiel,  and  58  north-eaft 
ofFrancfort.  E.  Ion.  9.  53.  N.  lat.  50.  40. 

FULGORA,  in  zoology,  a  genus  of  inlebts  belonging  to  the 
order  of  hemiptera  ;  the  characters  of  which  are  thefe  :  The 
front,  or  fore-part  of  the  head,  is  drawn  extended  and  empty  ; 
the  antennae  are  feated  below  the  eyes,  having  two  articulations, 
whereof  the  exterior  is  larger,  and  of  a  globular  form  ;  the 
roltrum  is  infleCted,  or  bent  inwards  under  the  body;  and  the 
feet  are  made  for  walking.  There  are  nine  fpecies,  the  molt 
remarkable  of  which  is  the  Candelaria,  or  lantern-fly.  The 
head  and  thorax  are  generally  of  a  ruddy  brown;  and  the  ground 
colour  of  the  elytra  is  frelh  green,  but  quaintly  figured  with 
fpots  of  a  yellowilh  clay  colour,  fometimes  pale,  at  other  fea- 
fons  of  a  deeper  hue.  The  wings  are  of  a  deep  and  beautiful 
yellow,  with  a  broad  band  of  gloify  black  bordering  the  extre¬ 
mities.  The  tarfi  of  the  feet  are  compofed  of  three  articulations, 
and  are  of  a  paler  colour  than  the  legs  and  thighs,  which  are 
brown.  When  the  inl'eft  is  on  the  wing,  the  waving  of  the 
elytra  (whofe  thinnefs  renders  the  fpots  thereon  tranfparent), 
afiifted  by  the  luminous  quality  peculiar  to  the  tribe,  and  the 
golden  yellow  of  the  under- wings,  bordered  with  black,  oc- 
cafion,  in  Mr.  Barbut’s  opinion,  the  Halves  they  dart  around  in 
the  night,  and  create  images  beyond  probability  in  the  minds  of 
perfons  too  ready  to  credit  hyperboles.  It  is  an  inhabitant  of 
China. 

FULHAM,  a  village  of  Middlefex,  four  miles  W.  of  Lon¬ 
don,  feated  on  the  river  Thames,  over  which  is  a  wooden  bridge 
to  Putney.  It  has  been  the  demefne  of  the  bifhops  of  London 
ever  fince  the  Conqueft  :  here  they  have  a  palace  ;  and  in  the 
church-yard  are  the  tombs  of  lome  of  the  prelates  of  that  fee. 

FULLCA,  the  galiikule  and  coot,  in  ornithology  ;  a 
genus  of  birds  of  the  order  of  grails.  It  has  a  convex  bill,  with 
the  upper  mandible  fornicated  over  the  lower  at  the  edge  ;  the 
lower  mandible  is  gibbous,  behind  the  tip.  The  forehead  is  bald; 
and  the  feet  have  four  toes,  fubpinnated.  There  are  25.  fpe¬ 
cies  y  18  of  which  belong  to  the  galli-nule  divifion,  diftin- 
guifhed  by  having  the  toes  fumithed  with  broad  lcalloped 
membranes  ;  and  7  comprehend  the  coots  which  have  the  toes 
divided  to  their  origin.  The  following  Ipecies  are  among  the 
molt  noted. 

1.  The  cbloropus,  or  common  gallinule,  is  in  length  about 
14  inches,  and  has  a  bald  forehead  and  broad  flat  toes.  It  gets 
its  food  on  grafty  banks,  and  borders  near  frelh  waters,  and  in 


the  very  waters  if  they  be  weedy.  It  builds  upon  low  trees  and 
fhrubsby  the  water- fide  ;  breeding  twice  or  thrice  in  a  fummer ; 
and,  when  the  young  are  grown  up,  drives  them  away  to  fliift 
for  themfelves.  They  lay  feven  eggs,  of  a  dirty  white  thinly 
fpotted  with  ruft-colour.  This  bird  ftrikes  with  its  bill  like  a 
hen,  and  in  the  fpring  has  a  thrill  call.  In  flying,  it  hangs  down 
its  legs  ;  in  running,  it  often  flirts  up  its  tail,  and  Ihows  the 
white  feathers.  We  may  obferve,  that  the  bottoms  of  its  toes 
are  lb  very  flat  and  broad  (to  enable  it  to  fwim),  that  it  feems 
to  be  the  bird  which  connebts  the  cloven-footed  aquatics  with 
the  next  tribe,  viz.  the  fin-toed.  It  is  pretty  common  on  the 
continent,  though  in  fome  parts  more  fcarce  than  in  others. 
It  is  alfo  an  inhabitant  of  America,  from  New  York  to  Caro¬ 
lina  ;  and  is  recorded  as  a  native  of  Jamaica  and  other  itlands 
in  the  Weft  Indies.  It  is  faid  to  feed  on  plants  and  fmall  filh ; 
and  the  flelh  is  for  the  moft  part  pretty  good. 

2.  The  porpbyrio,  or  purple  gallinule,  is  about  the  fize  of 
a  fowl,  or  17  inches  in  length.  The  bill  is  an  inch  and  a  half 
long,  and  of  a  deep  red  colour.  The  forehead  is  bare  and  red  ; 
the  head  and  hind  part  of  the  neck  are  glofly  violet  ;  the  legs 
are  veryr  ftout,  and  of  the  colour  of  the  bill.  This  bird  is  more 
or  lefs  common  in  all  the  warmer  parts  of  the  globe.  On  the 
coafts  of  Barbary  they  abound,  as  well  as  in  fome  of  the  iflands 
of  the  Mediterranean.  In  Sicily  they  are  bred  in  plenty,  and 
kept  for  their  beauty  ;  but  whether  indigenous  there,  is  un¬ 
certain.  It  is  frequently  met  with  in  various  parts  of  the  fouth 
of  Ruflia  and  weftern  parts  of  Siberia,  among  reedy  places  ;  in 
the  neighbourhood  of  the  Cafpian  Sea  it  is  not  uncommon  ;  but 
in  the  cultivated  rice  grounds  of  Ghilar  in  Perfia  it  is  in  great 
plenty  and  high  plumage.  The  female  makes  her  neft  among 
the  reeds  in  the  middle  of  March  ;  lays  three  or  four  eggs,  and 
fits  from  three  to  four  weeks.  That  it  is  common  in  China, 
the  paper-hangings  from  thence  will  every  where  tefiify.  It  is 
alfo  met  with  in  the  Eaft  Indies,  the  iflands  of  Java,  Mada- 
gafear,  and  many  others.  Our  late  navigators  faw  them  at 
Tongataboo  in  vaft  numbers,  as  well  as  in  the  ifland  of  Tanna 
and  other  parts.  It  is  alfo  common  in  the  fouthern  parts  of 
America.  In  refpeft  to  its  manners,  it  is  a  very  docile  bird, 
being  eafily  tamed,  and  feeding  with  the  poultry,  lcratching  the 
ground  with  the  foot  like  the  cock  and  hen.  It  will  feed  on  many 
things,  fuch  as  fruit,  roots  of  plants,  and  grain  ;  but  will  eat 
fifh  with  avidity,  dipping  them  into  the  water  before'  it  fwallows 
them.  It  will  frequently  ftand  on  one  leg,  and  lift  the  food  to 
its  mouth  with  the  other  like  a  parrot.  A  pair  of  thefe  kept  in 
an  aviary  in  France  made  a  neft  of  fmall  fticks  mixed  with  a 
quantity  of  liraw,  and  laid  fix  white  eggs,  perfectly  round ;  but 
the  hen  vyas  carel'efs-  of  them,  and  they  came  to  nothing.  The 
flelh  is  faid  to  be  exquifite  in  flavour. 

3.  The  atra,  or  common  coot,  has  a  bald  forehead,  a 
black  body,  and  lobated  toes  ;  and  is  about  15  inches  in  length. 
They  frequent  lakes  and  ftill  rivers ;  making  their  nefts  among 
the  rulhes,  with  grafs,  reeds,  &:c.  floating  on  the  water,  fo  as 
to  rife  and  fall  with  it.  They  lay  five  or  fix  large  eggs,  of  a 
dirty  whitifh  hue,  fprinkled  over  with  minute  deep  rult-coloured 
fpots;  and  it  is  faid  that  fometimes  they  will  lay  14  or  more 
eggs.  The  young  when  juft  .hatched  are  very  deformed,  and 
the  head  mixed  with  a  red  coarfe  down.  In  winter  they  often 
repair  to  the  lea  ;  and  the  channel  near  Southampton  is  fome¬ 
times  obferved  almoft  covered  with  them.  They  are  often 
brought  to  that  market,  where  they  are  expofed  tofale  without 
their  feathers,  and  fealded  like  pigs.  This  fpe'cies  is  not  fo  nu¬ 
merous  as  might  be  expected  ;  for  we  find  that  vaft  numbers 
fall  a  prey  while  young  to  the  buzzards,  which  frequent  the 
marfties.  Their  food  is  fmall  fith  and- water.-infe6ls  ;  but  they 
will  fometimes  eat  the  roots  of  the  bulruth,  and  with  it  feed  the 
young  ;  they  are  faid  likewife  to  eat  grain.  Tins  fpecies  is  lup- 
pofed  to  extend  throughout  the  old  continent,  and  perhaps  the 
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new  alfo.  Authors  record  it  as  inhabiting  Greenland,  Sweden, 
Norway,  Ruflia,  Siberia,  Perfia,  and  China,  and  many  of  the 
intermediate  parts.  It  is  alfo  met  with  in  Jamaica,  Carolina, 
and  other  parts  of  North  America.  The  Indians  about  Niagara 
drefs  the  (kins  of  thefe  birds,  and  ufe  them  for  pouches.  They 
are  called  in  Carolina  flujlerers. 

4.  The  aterrima,  or  greater  coot,  is  of  a  larger  fize  than 
the  lath,  and  its  plumage  is  blacker.  This  fpecies  is  faid  to  be 
found  in  Lancalhire  and  Scotland  ;  but  is  more  plentiful  on  the 
continent,  being  found  in  Ruflia  and  the  weftern  parts  of  Si¬ 
beria  very  common.  They  are  alfo  in  plenty  at  Sologne  and  the 
neighbouring  parts,  where  they  call  it  judelle.  The  people  eat 
this  bird  on  maigre  days,  and  its  flefli  is  much  efteemed. 

FULIGINOUS,  whatever  proceeds  from  a  thick  footy  fmoke, 
fuch  as  lamp-black,  &c. 

FULIGO,  in  natural  hiftory,  a  fpecies  of  pumice- Hone.  See 
Pumice. 

FULK  (William),  a  learned  and  eminent  divine  of  the 
church  of  England,  in  the  16th  century.  He  was  patronifed 
by  the  earl  of  Leicefler,  who  in  1571  prefented  him  to  the  living 
of  Warley  in  Effex,  and  loon  after  to  that  of  Diddington  in 
Suffolk.  He  attended  his  patron  when  he  went  ambaffador  to 
France  ;  and  on  his  return  was  made  matter  of  Pembroke-hall, 
and  Margaret  profeffor  of  divinity  at  Cambridge.  His  works 
are  very  numerous,  levelled  chiefly  at  the  Papilts.  The  molt 
confiderable  of  them  is  his  Comment  on  the  Rhemifh  Teltament. 
He  died  in  1589. 

FULLAN,  a  country  in  the  interior  parts  of  Africa,  on  the 
W.  of  the  kingdom  of  Calhna.  Tts  boundaries  have  not  yet 
been  afcertained,  nor  has  the  face  of  the  country  been  defcribed. 
All  the  information  obtained  of  it  by  the  African  alfoeiation 
is,  that  the  drefs  of  the  natives  refembles  the  cloth  ot  which  the 
plaids  of  the  Scotch  Highlanders  are  made. 

FULLER  (Nicholas),  prebendary  of  Sal ilbury,  and  a  learned 
Englilh  critic  ;  who  published  in  1617  MJcellanea  Tbeologica , 
in  four  books,  and  afterward  two  more  of  Mijcellanea  Sacra. 
He  died  in  162  3  ;  and  there  are  fome  MSS.  of  his,  remaining  in 
the  Bodleian  library,  that  Ihow  his  great  (kill  in  Hebrew  and 
philology. 

Fuller  (Dr.  Thomas),  a  learned  Englilh  divine,  was  born 
at  Alvinckle,  near  Oundle,  in  Northamptonfhire,  about  the 
year  160S,  and  ftudied  at  Cambridge.  He  was  chofen  minifter 
of  St.  Bennet’s  there  ;  and,  at  about  2  3  years  of  age,  his  merit 
procured  him  a  fellowlhip  in  Sidney-college,  and  a  prebend  in 
Salilbury  cathedral.  It  is  laid,  his  memory  was  fo  amazingly 
tenacious  and  comprehenfive,  that  he  could  make  ufe  of  a  fer- 
mon  verbatim  if  he  once  heard  it.  He  once  undertook,  in  pall¬ 
ing  to  and  from  Temple-bar  to  the  Poultry,  to  tell  at  his  return 
every  fign  as  it  flood  in  order  on  both  lides  of  the  way,  repeating 
them  either  backwards  or  forwards  5  and  this  talk  "he  abtually 
performed.  He  wrote,  1.  A  Hiflory  of  the  Holy  War.  2.  The 
Church-hiftory  of  Britain,  in  folio.  0.  Andronicus,  or  the  Un¬ 
fortunate  Politician,  in  8vo.  4.  A  Pifgah-light  of  Paleftine. 
5.  A  Hiflory  of  Englilh  Worthies  ;  and  other  works.  He  died 
in  Auguft  1661,  and  was  interred  in  the  chancel  of  Cranford- 
church  in  Middlefex,  whither  his  body  was  attended  by  at  leaft 
200  of  his  brethren  of  the  mlniftry. 

FULLER,  a  workman  employed  in  the  woollen  manu- 
fa61ories  to  mill  or  fcour  cloths,  ferges,  and  other  fluffs,  in 
order  to  render  them  more  thick,  compaft,  and  durable.  See 
Fulling. 

Fuller's  Earth ,  in  natural  hiftory,  a  fpecies  of  clay,  of  a 
greyilh  alh-coloured  brown,  in  all  degrees  from  very  pale  to  al- 
mofl  black,  and  it  has  generally  fomething  of  a  greenilh  caft- 
It  is  very  hard  and  firm,  of  a  compaift  texture,  of  a  rough  and 
fomewhat  dufty  furface  that  adheres  flightly  to  the  tongue. 
It  is  very  loft  to  the  touch,  not  ftaining  the  hands,  nor  break¬ 
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ing  eafily  between  the  fingers.  It  has  a  little  harlhnefs  between 
the  teeth,  and  melts  freely  in  the  mouth.  Thrown  into  water, 
it  makes  no  ebullition  or  hilling ;  but  fwells  gradually  in  bulk, 
and  falls  into  a  fine  foft  powder.  It  makes  no  effervefcence  with 
nitrous  acid. 

The  greateft  quantity  and  the  fineft  earth  of  this  kind  in  the 
world  is  dug  in  the  pits  at  Wavedon,  near  Woburn  in  Bed- 
fordftiire.  The  ftrata  in  thefe  pits  lie  thus  :  From  the  furface 
to  the  depth  of  fix  feet,  there  are  feveral  layers  or  beds  of  fand,. 
all  reddifh,  but  fome  lighter  coloured  than  others.  Under  thefe 
there  is  a  thin  ftratum  of  a  fand-ftone,  which  they  break  through, 
and  then  there  is  the  fuller’s  earth.  The  upper  ftratum  of  this 
is  about  a  foot  thick  :  the  workmen  call  it  eledge,  and  throw  it 
afide  as  ufelefs  ;  being  commonly  fouled  with  the  fand  which 
originally  covered  it,  and  which  infinuates  itfelf  a  good  way  into 
it.  After  this,  they  come  to  the  fine  fuller’s  earth  for  fale, 
which  lies  to  the  depth  of  eight  feet  more.  The  matter  of  this 
is  divided  into  feveral  layers,  there  being  commonly  about  a 
foot  and  an  half  between  one  horizontal  fiflure  and  another. 
Of  thefe  feveral  layers,  the  upper  half,  where  the  earth  breaks 
itfelf,  is  tinged  red ;  which  feems  to  be  owing  to  the  running 
of  the  water  upon  it  from  among  the  fands  above ;  fome  of 
which  are  probably  of  a  ferruginous  nature,  or  have  ferruginous 
matter  among  them.  This  reddifh  fuller's  earth  the  workmen 
call  crop  ;  and  between  the  cledge  and  this  there  is  a  thin  ftra¬ 
tum  of  matter,  of  lefs  than  an  inch,  which  in  tafte,  colour,  and 
external  appearance,  refembles  the  terra  Japonica  of  the  fhops. 
The  lower  half  of  the  ftrata  of  fuller’s  earth  they  call  wall-earth. 
This  is  untinged  with  the  red  colour  of  the  other,  and  feems 
the  moft  proper  for  fulling.  Under  the  fuller’s  earth  there  is  a 
ftratum  of  white  and  coarle  ftone  about  two  feet  thick.  They 
feldom  dig  through  this  ;  but  if  they  do,  they  find  more  ftrata 
of  fand.  This  earth  is  of  great  ufe  in  fanning  cloths,  fluffs,  &c. 
imbibing  all  the  greafe  and  oil  uled  in  preparing,  drefting,  &c. 
of  the  wool ;  for  which  reafon  it  is  made  a  contraband  commo¬ 
dity,  and  is  not  to  be  exported  under  the  penalty  of  is.  for  every 
pound  weight.  See  Fulling. 

Fuller’s  IVcccl,  or  Teazle.  See  Dipsacus. 

FULLERY,  a  place  where  cloths,  &c.  are  fulled.  See  the 
next  article. 

FULLING,  the  art  oraftofcleanfing,  fcouring,  and  prefling 
cloths,  fluffs,  and  ftockings,  to  render  them  ftronger,  clofer,  and 
firmer  :  called  alfo  milling.  Pliny  (lib.  vii.  cap.  $6.)  atferts, 
that  one  Nicias,  the  fon  of  Hermias,  was  the  firft  inventor  of 
the  art  of  fulling  :  and  it  appears  by  an  infeription,  quoted  by 
Sir  G.  Wilder  in  his  Travels  through  Greece,  that  this  fame 
Nicias  was  a  governor  in  Greece  in  the  time  of  the  Romans. 
The  fulling  of  cloths  and  other  fluffs  is  performed  by  a  kind  of 
water-mill,  thence  called  a  fulling  or  fcouring -mill.  Thefe  mills, 
except  in  what  relates  to  the  miil-ftones  and  hopper,  are  much 
the  fame  with  corn-mills  :  and  there  are  even  fome  which  ferve 
indifferently  for  either  ufe ;  corn  being  ground,,  and-clotiis  fulled, 
by  the  motion  of  the  fame  wheel.  Whence  in  fome  places, 
particularly  in  France,  the  fullers  are  called  millers ;  as  grinding 
corn,  and  milling  fluffs  at  the  fame  time. 

The  principal  parts  of  the  fulling-mill  are:  The  wheel,  with 
its  trundle  ;  which  gives  motion  to  the  tree  or  fpindle,  whole 
teeth  communicate  it  to  the  peftles  or  Hampers,  which  are 
hereby  railed  and  made  to  fall  alternately,  according  as  its  teeth 
catch  on  or  quit  a  kind,  of  latch  in  the  middle  of  each  peltle. 
The  peftles  and  troughs  are  of  wood  ;  each  trough  having  at 
leaft  two,  fometimes  three  peftles,  at  the  diferetion  of  the  maf- 
ter,  or  according  to  the  force  of  the  ftream  of  water.  Ih  thefe 
troughs  are  laid  the  cloths,  fluffs,  See.  intended  to  be  fulled  : 
then,  letting  the  current  of  water  fall  on  the  wheel,  tile  peftles 
are  fucceflively  let  fall  thereon,  and  by  their  weight  and  velocity 
ftamp  and  prefs  the  fluffs  very  flrongly,  which  by  this  means 
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•become  thickened  and  condenfed.  In  the  courfe  of  the  opera¬ 
tion,  they  i'ometimes  make  ufe  of  urine,  fometimes  of  fuller’s 
earth,  and  fometimes  of  foap.  To  prepare  the  fluffs  to  receive 
the  tirft  impreflions  of  the  peftle,  they  are  ufually  laid  in  urine  ; 
then  in  fuller’s  earth  and  water  ;  and,  laflly,  in  foap  diffolved 
in  hot  water.  Soap  alone  would  do  very  -/ell  ;  but  this  is  ex- 
penfive  :  though  fuller’s  earth,  in  the  way  of  our  dreffmg,  is 
l'car ce  inferior  thereto  3  bat  then  it  mult  be  well  cleared  of  all 
ftones  and  grittinefles,  which  are  apt  to  make  holes  in  the  fluff. 
As  to  urine,  it  is  certainly  prejudicial,  and  ought  to  be  entirely 
dilcarded  5  not'fo  much  on  account  of  its  ill  fmell,  as  of  its 
fharpnels  and  laltnefs,  which  qualities  are  apt  to  render  the 
fluffs  dry  and  harfh.  The  true  method  of  fulling  with  foap  is 
delivered  by  Monf.  Colinet,  in  an  authentic  memoir  on  that 
fubjeft,  fupported  by  experiments  made  by  order  of  the 
marquis  de  Louvois,  then  fuperintendant  of  the  arts  and  ma¬ 
nufactories  of  France  5  the  fubftanee  of  which  we  lhall  here 
iubjoin. 

The  Method  of  Full  i  kg  Cloths  and  Woollen  Stuff's  with  Soap 
is  this  : — A  coloured  cloth,  of  about  45  ells,  is  to  be  laid  in  the 
ulual  manner  in  the  trough  of  a  fulling-mill 3  without  tirlt  foak- 
ing  it  in  water,  as  is  commonly  pratlifed  in  many  places.  To 
full  thrs  trough  of  cloth,  15  pounds  of  foap  are  required  ;  one- 
half  of  which  is  to  be  melted  in  two  pails  of  river  or  fpring  wa¬ 
ter,  made  as  hot  as  the  hand  can  well  bear  it.  This  folution  is 
to  be  poured  by  little  and  little  upon  the  cloth,  in  proportion  as 
it  is  laid  in  the  trough  :  and  thus  it  is  to  be  fulled  for  at  leaft 
two  hours  3  after  which,  it  is  to  be  taken  out  and  ftretched. 
This  done,  the  cloth  is  immediately  returned  into  the  fame 
trough,  without  any  new  foap,  and  there  fulled  two  hours 
more.  Then  taking  it  out,  they  wring  it  well,  to  exprefs  ail 
the  greafe  and  filth.  After  the  lecond  fulling,  the  remainder 
of  the  foap  is  diffolved  as  in  the  former,  and  call  four  different 
times  on  the  cloth  ;  remembering  to  take  out  the  cloth  every 
two  hours,  to  ffretch  it,  and  undo  the  plaits  and  wrinkles  it  has 
acquired  in  the  trough.  When  they  perceive  it  lufficiently  fulled, 
and  brought  to  the  quality  and  thicknefs  required,  they  fcour 
it  for  good  in  hot  water,  keeping  it  in  the  trough  till  it  be  quite 
clean.  As  to  white  cloths,  in  regard  thefe  full  more  eafily  and 
in  lets  time  than  coloured  ones,  a  third  part  of  the  foap  may  be 
ipared. 

The  'Fulling  of  Stocihigs,  Caps,  Sec.  fhould  be  performed 
foir.ewhat  differently  3  viz.  either  with  the  feet  or  the  hands  3 
0.  a  kind  of  rack,  or  wooden  machine,  either  armed  with  teeth 
of  the  fame  matter,  or  elfe  horfes  or  bullocks  teeth.  The  in¬ 
gredients  made  ufe  of  herein  are,  urine,  green  foap,  white 
foap,  and  fuller’s  earth.  But  the  urine  alfo  is  reckoned  preju¬ 
dicial  here.  Woven  {lockings,  &c.  fhould  be  fulled  with  the  foap 
alone  :  for  thofe  that  are  knit,  earth  may  be  ufed  with  the  foap. 
Indeed  it  is  common  to  full  thefe  kinds  of  works  with  the  mill, 
after  the  ufual  manner  of  doth.  See.  But  that  is  too  coarfe  and 
violent  a  manner,  and  apt  to  damage  the  work  unlefs  it  be  very 
flroner. 

FULMAR,  in  ornithology.  See  Procellaria. 

Fulmar,  or  Foumart.  SeeMusTELA. 

FULMINATING,  fomething  that  thunders  or  refembles 
thunder. 

Fulminating  Gold,  Silver,  Copper,  Quickflver,  &c.  See 
Chemistry,  p.446  and  447. 

FULMINATION,  in  chemiftry,  the  fame  with  detonation. 
See  Detonation  and  Nitre. 

Fulmination,  in  the  Romifh  canon  law,  a  fentence  of  a 
bifhop,  official,  or  other  ecclefiaffic  appointed  by  the  pope,  by 
which  it  is  decreed  that  fome  bull  lent  from  the  pope  lhall  be 
executed. 

FUMARIA,  fumitory  ;  a  genus  of  the  pentandria  order, 
olonging  to  the  diadelphia  clals  of  plants  3  and  in  the  natural 


method  ranking  under  the  24th  order,  Cory  dales.  The  calyx 
is  diphyllous  ;  tiie  corolla  ringent ;  ar.d  there  are  two  membra¬ 
naceous  filaments,  each  of  which  has  three  antherae.  Tr.ere 
are  a  number  of  different  lpecies  ;  all  of  them  low,  fhrubby, 
and  deciduous  and  evergreen  plants,  growing  from  two  to  fix 
or  feven  feet  high,  adorned  with  fmall  Ample  leaves,  and  papi¬ 
lionaceous  flowers  of  different  colours.  The  moft  remarkable  is 
the  officinalis,  or  common  fumitcr}- ;  which  grows  naturally  in 
lhady  cultivated  grounds,  and  produces  l’pikes  of  purplifh  flow¬ 
ers  in  May  and  June.  It  is  very  juicy,  of  a  bitter  tafte,  without 
any  remarkable  fmell.  The  medical  effeCts  of  this  herb  are,  to 
ftrengthen  the  tone  of  the  bowels,  gently  lcolen  the  belly,  and 
promote  the  urinary  and  other  natural  fecretions.  The  old  phy- 
ficians  recommended  it  in  melancholic,  fcorbutic,  and  cutaneous 
diforders,  for  opening  obltruCtions  of  the  vifeera,  attenuating  and 
promoting  the  evacuation  of  vifeid  juices.  Frederic  Hoffman 
had  a  very  great  opinion  of  it  as  a  purifier  of  the  blood  3  and  af- 
fures  us,  that  in  this  intention  fcarce  any  plant  exceeds  it.  Cows 
and  (keep  eat  this  plant  3  goats  are  not  fond  of  it  3  horfes  and 
fwine  refufe  it. 

FUMIGATION,  in  chemiffry,  a  kind  of  calcination,  when 
metals  or  other  hard  bodies  are  divided  or  foftened  by  receiving 
certain  fumes  applied  for  that  purpofe. 

Fumigation,  in  medicine.  By  the  lubtile  fumes  produced 
by  burning  certain  fubftances,  much  benefit  or  prejudice  may  be 
produced,  according  to  the  nature  of  the  cafe,  and  the  confti- 
tution  on  which  the  effeCts  are  to  be  exerted  ;  as  is  evident  from 
the  palfies  produced  among  water  gilders,  workers  in  lead-mines. 
See.  and  alfo  from  the  benefits  received  in  many  cafes  when  the 
air  is  impregnated  with  falutary  materials.  Catarrhs  and  colds, 
for  inflance,  are  relieved  by  fumes  received  with  the  breath  • 
and,  by  the  fame  means,  expedtoraiion  is  affilted  in  the  afthma  3 
and  even  ulcers  in  the  lungs  are  faid  to  have  been  relieved  by 
this  method.  But  this  is  ftill  more  ffrongly  exemplified  by  the 
common  pradlice  of  curing  venereal  ulcers,  and  exciting  the 
general  action  of  quickfilver  in  the  fyftem,  by  inclofing  the 
naked  body  of  the  patient  in  a  box  fitted  to  receive  the  fumes 
of  quickfilver,  railed  by  lprinkling  cinnabar  upon  a  red  hot  iron, 
or,  what  is  Hill  better,  the  Hydrargyrus  prescipitatus  cinereus 
of  the  Pharmacopoeia  Chirurgica,  which,  not  emitting  any 
fulphureous  vapours  like  the  other,  proves  lefs  inconvenient  to 
the  patient. 

FUMITORY,  in  botany.  See  Fumaria. 

FUNAMBULUS,  among  the  Romans,  was  what  we  call  a 
rope-dancer,  and  the  Greeks febaenobates.  See  Rope- Dancer. 
There  was  a  funambulus,  it  teems,  who  performed  at  the  time 
when  the  Hecyra  of  Terence  was  a£ted  3  and  the  poet  com¬ 
plains,  that  the  fpecfacle  prevented  the  people  from  attending 
to  his  comedy.  Ita  populus  Jludio  Jiupidus  in  funambulo,  ani- 
mum  occuparat.  At  Rome,  the  funambuli  tirft  appeared  under 
the  confulate  of  Sulpicius  Paeticus  and  Licinius  Stolo,  who  were 
the  tirft  introducers  of  the  fcenic  reprefentations.  It  is  added, 
that  they  were  firlt  exhibited  in  the  ifland  of  the  Tyber,  and  that 
the  cenlors  Meffala  and  Caffius  afterwards  promoted  them  to 
the  theatre.  In  the  Floralia,  or  ludi  Florales,  held  under  Galba, 
there  were  funambulatory  elephants,  as  we  are  informed  by 
Suetonius.  Nero  alfo  fhowed  the  like,  in  honour  of  his  mother 
Agrippina.  Vopifcus  relates  the  fame  of  the  time  of  Carinus 
and  Numerianus. 

FUNCHAL,  the  capital  of  Madeira,  fituated  round  a  bay, 
on  the  gentle  afeent  of  the  tirft  hills,  in  form  of  an  amphitheatre. 
Its  public  and  private  buildings  are,  in  general,  entirely  white. 
On  the  fea-fide  are  feveral  batteries.  An  old  cattle,  which  com¬ 
mands  the  road,  (lands  on  the  top  of  a  lleep  black  rock,  fur- 
rounded  by  the  lea  at  high  water,  and  called  by  the  Englith  Loo 
Rock.  On  a  neighbouring  eminence  above  the  town,  is  another, 
called  St.  John’s  Caftle.  The  hills  beyond  the  town  are  covered 
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with  vineyards,  inclofures,  plantations,  and  groves,  interfperfed 
with  country-houfes  and  churches.  The  iireets  are  narrow, 
ill-paved,  and  dirty.  The  houfes  are  built  of  free  done,  or  of 
brick;  but  they  are  dark,  and  only  a  few  of  the  bed,  belonging 
to  the  Englifh  merchants,  or  the  principal  inhabitants,  are  pro¬ 
vided  \vith,glafs  windows  :  all  the  others  have  a  kind  of  lattice- 
work  in  their  dead,  which  hangs  on  hinges,  and  may  be  lifted 
up  occafionally.  Lon.  17.  6.  W.  Lat.  32.  38.  N. 

FUNCTION,  the  aft  of  fulfilling  the  duties  of  any  em¬ 
ployment.  This  term,  being  alfo  applied  to  the  aftions  of  the 
body,  is  by  phyficians  divided  into  vital,  animal,  and  natural. 
The  vital  funftions  are"  thofe  necefiary  to  life,  and  without 
which  the  individual  cannot  fubfift  ;  as  the  motion  of  the  heart, 
lungs,  &c.  The  natural  funftions  are  fuch  as  it  cannot  fubfift 
anyyconfiderable  time  without ;  as  the  digeftion  of  the  aliment, 
and  its  converfion  into  blood.  Under  animal  funftions  are  in¬ 
cluded  the  lenfes  of  touching,  tafting,  &c.  memory,  judgment, 
and  voluntary  motion  ;  without  any  or  all  of  which  an  animal 
may  live,  but  not  very  comfortably.  The  animal  funftions 
perform  the  motion  of  the  body  by  the  aftion  of  the  mufeles  ; 
and  this  aftion  cbnfifts  chiefly  in  the  fhortening  the  flethy 
fibres,  which  is  called  contradlion,  the  principal  agents -of  which 
are  the  arteries  and  nerves  diftributed  in  the  fielhy  fibres.  All 
parts  of  the  body  have  funftions  or  aftions  peculiar  to  them- 
l’elves.  Life  confifls  in  the  exercife  of  thefe  funftions,  and  health 
in  the  free  and  ready  exercife  of  them. 

FUND,  in  general,  fignifics  any  fum  of  money  appropriated 
for  a  particular  purpofe.  Thus,  that  part  of  the  national  re¬ 
venue  which  is  fet  abide  for  the  payment  of  the  national  debt 
is  called  the  faking  fund.  But,  when  we  fpeak  of  the. funds, 
we  generally  mean  the  large  fnms  which  have  been  lent  to  go¬ 
vernment,  and  conftitute  the  national  debt  ;  and  for  which  the 
lenders,  or  their atfignees,  receive  intereft  from  revenues  allotted 
for  that  purpofe.  The  term  Jlock  is  ufed  in  the  fame  fenfe,  and 
is  alfo  applied  to  the  funis  which  form  the  capital  of  the  bank 
of  England,  the  Eaft  India  and  South-Sea  companies  ;  the  pro¬ 
prietors  of  which  are  entitled  to  a  fhare  of  the  profits  of  the  re- 
Ipeftive  companies. 

The  praftice  of  funding  was  introduced  by  the  Venetians 
and  Genoefe  in  the  16th  century,  and  has  been  adopted  fince  by 
moft  of  the  nations  in  Europe.  Princes  had  often  borrowed 
money,  in  former  times,  to  fupply  their  exigencies,  and  fome- 
times  mortgaged  their  territories  in  fecurity  :  but  thefe  loans 
.were  generally  extorted,  and  their  payment  was  always  preca¬ 
rious  ;  for  it  depended  on  the  good  faith  and  fuccefs  of  the  bor¬ 
rower,  and  neverbecame  a  regular  burden  on  pollerity.  The  origin 
of  funds  is  derived  from  the  peculiar  manners  and  circum fiances 
of  modern  Europe.  Since  the  invention  of  gunpowder  and  the 
progrefs  of  commerce,  the  military  occupation  has  become  a 
difiinft  employment -in  the  hands  of  mercenaries;  the  apparatus 
of  war  is  attended  with  more  expence;  and  thedecificn  of  na¬ 
tional  quarrels  has  often  been  determined  by  command  of  money 
rather  than  by  national  bravery.  Ambitious  princes  have  there¬ 
fore  borrowed  money,  in  order  to  carry  on  their  projifts  with 
more  vigour.  Weaker  ftates  have  been  compelled,  in  felf-de- 
fence,  to  apply  to  the  fame  refource  ;  the  wealth  introduced  by 
commerce  has  afforded  the  means;  the  regularity  ofadmini- 
ftration,  eltablifhed  in  confcqucnce  oT  the  progrefs  of  fociety,  has 
increafed  the  confidence  of  individuals  in  the  public  fecurity  ; 
the  complicated  fyftem  of  modern  policy  has  extended  the 
l'cenes  of  war,  and  prolonged  their  duration  ;  and  the  colonies 
eftablifhed  by  the  mercantile  nations  have  rendered  them  vul¬ 
nerable  in  more  points,  and  increafed  the  expence  of  defending 
them . 

When  a  greater  fum  has  been  required  for  the  annual  expence 
than-could  «afily  be  fupplied  by  annual  taxes,  the  government 
have  propofed  terms,  to  their  own  lubjefts  or  to  foreigners,  fur 
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obtaining  an  advance  of  money,  by  mortgaging  the  revenue  of 
future  years  for  their  indemnification.  This  mortgage  may 
either  be  for  a  limited  period,  or  perpetual.  If  the  fum  allot¬ 
ted  annually  for  the  benefit  of  tbofe  who  advance  the  money 
be  confiderably  greater  than  the  interefFof  the  Turns  advanced, 
they  may  agree  to  accept  of  fuch  allowance  for  a  limited  time, 
as  a  full  equivalent.  Thus,  they  may  either  agree  for  the  ca- 
fual  produce  of  the  revenue  afligned ;  or  a  fixed  annuity  for  a 
greater  or  lefs  number  of  years ;  or  a  life-annuity  to  themfclves 
or  nominees;  or  an  annuity  for  two  or  more  lives,  or  an  an¬ 
nuity,  with  the  benefit  of  furvivorfhip,  called  a  tontine,  in  which 
fcheme,  the  whole  fum  to  which  the  original  annuitants  were 
entitled  continues  to  be  diftributed  among  the  furvivors. 

The  cftablilhment  of  the  funds  was  introduced  in  Britain  at 
tile  Revolution,  and  has  fince  been  gradually  enlarged,  and  car¬ 
ried  to  an  amazing  extent.  The  various  methods  above  men¬ 
tioned  have  been  ufed  in  their  turns,  but  perpetual  annuities 
have  been  granted  for  the  greateft  part;  and,  even  when  the 
money  was  originally  advanced  on  other  conditions,  the  lenders 
have  been  fometimes  induced,  by  fubfequent  offers,  to  accept 
of  perpetual  annuities,  infiead  of’ the  former  terms.  The  debt 
for  which  perpetual  annuities  are  granted  is  called  the  redeem¬ 
able  dolt,  and  the  other  is  called  the  irredeemable  debt.  Al¬ 
though  the  debts  thus  contrafted  by  government  are  feldom  paid 
for  a  long  term  of  years,  yet  any  creditor  of  the  public  may 
obtain  money  for  what  is  due  to  him  when  he  pleafes,  by  trans¬ 
ferring  his  property  in  the  funds  to  another;  and  regular  me¬ 
thods  are  appointed  for  tranfafting  thefe  transfers  in  an  eafy 
manner.  By  means  of  this,  the  flocks  become  a  kind  of  cir¬ 
culating  capital  :  and  have  the  fame  effeft,  in  fome  refpefts,  as 
the  circulating  money  in  the  nation.  When  a  ftockholder 
transfers  his  fhare,  he  may  fometimes  be  able  to  obtain  a  greater 
price  than  the  original  value,  and  at  other  times  be  obliged  to 
accept  of  a  lefs  one.  The  value  of  the  funds  depends  on  the 
proportion  between  the  intereft  they  bear,  and  the  benefit  which 
may  be  obtained  by  applying  the  money  to  other  purpofes.  It 
is  influenced  by  the  plenty  or  Scarcity  of  money,  and  by  the 
quantity  of  the  public  debt ;  and  it  is  impaired  by  any  event 
which  threatens  the  fafety,  or  weakens  the  credit,  of  the  gO’ 
vernment. 

The  bufinefs  of  Jloci-jobb'ijig  is  founded  on  the  variation  of 
the  prices  of  frock.  Perfons  poffeffcd  of  real  property  may 
buy  or  fell  flock,  according  to  their  notion  that  the  value  is 
likely  to  rife  or  fall,  in  expectation  of  making  profit  by  the 
difference  of  price  :  and  a  praftice  has  taken  place  among 
perfons  who  often  poffefs  no  property  in  the  funds,  to  contraft 
for  the  fale  of  flock  againit  a  future  day,  at  a  price  now  agreed 
on.  For  iuflance :  A  agrees  to  fell  B  ioool.  of  bank-flock,  to 
be  transferred,  in  20  days,  for  1200I.  A  has,  in  faft,  no  fuch 
flock;  but  if  the  price  of  bqnk-ftock,  on  the  day  appointed 
for  the  transfer,  fhould  be  only  118  per  cent.,  A  may  purchafe 
as  much  as  will  enable  him  to  fulfil  his  bargain  for  iiSol.  and 
thus  gains  20I.  by  the  tranfaftion  :  on  the  contrary,  if  the  price 
of  bank-flock  be  123  per  cent,  be  will  lofe  $ol.  The  bufinefs  is 
generally  fettled  without  any  aftual  purchafe.  or  transfer  of 
flock,  by  A  paying  to  B,  or  receiving  from  him,  the  difference 
between  the  current  price  of  the  flock  on  the  day  appointed  and 
the  price  bargained  for. 

This  praftice,  which  is  really  nothing  elfe  than  a  wager  con¬ 
cerning  the  price  of  flock,  is  contrary  to  law ;  yet  it  is  carried 
on  to  a  great  extent.  In  the  language  of  Exchange  alley,  where 
matters  of  this  kind  arc  tranfafted,  the  buyer  is  called  a  bvll, 
and  the  feller  a  bear.  As  neither  party  can  be  compelled  by 
law  to  make  good  thefe  bargains,  their  fenfe  of  honour,  and  the 
difgrace  and  lofs  of  future  credit  which  attend  a  breach  or  cen- 
traft,  are  the  principles  by  which  the  bufinefs  is  fupported. 
When  a  perlon  declines  to  pay  his  lofs,  ho  is  called  a  lame 
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and  dare  never  afterwards  appear  in  the  Alley.  This  oppro¬ 
brious  appellation,  however,  is  not  beftowed  on  thofe.  whole  fai¬ 
lure  is  owing  to  want  of  ability,  providing  they  make  the  lame 
furrender  of  their  property  voluntarily,  which  the  law  would 
have  exacted  if  the  debt  had  been  entitled  to  its  landtion. 

The  interell  or  dividend  on  the  flock  is  paid  half-yearly ;  and 
the  purchafer  has  the  benefit  of  the  interell  due  on  the  flock  he 
buys,  from  the  latl  term  to  the  time  of  purchafe.  Therefore 
the  prices  of  the  flocks  rife  gradually,  cceteris  paribus,  from  term 
to  term,  and  fall  at  the  term  when  the  interefl  is  paid.  In  com¬ 
paring  the  prices  of  the  different  flocks,  it  is  neceifary  to  advert 
to  the  term  when  thelafl  interell  was  paid;  and,  allowance  be¬ 
ing  made  for  this  circumllance,  the  prices  of  all  the  govern¬ 
ment  flocks,  which  bear  interefl  at  the  fame  rate,  mull  be  near¬ 
ly  the  fame,  as  they  all  depend  on  the  fame  fecurity. 

When  a  loan  is  propofed,  fuc’n  terms  mull  be  offered  to  the 
lenders  as  may  render  the  tranfaftion  beneficial  ;  and  this  is 
now  regulated  by  the  prices  of  the  old  flocks.  If  the  flocks, 
which  bear  interefl  at  4  per  cent,  fell  at  par,  or  rather  above, 
the  government  may  expetl  to  borrow  money  at  that  rate ;  but, 
if  thefe  flocks  are  under  par,  the  government  muft  either  grant 
a  higher  interell,  or  fome  other  advantage  to  the  lenders,  in 
compenfation  for  the  difference.  For  this  purpol'e,  befides  the 
perpetual  annuity,  another  annuity  has  fometimes  been  granted 
for  life,  or  for  a  term  of  years.  Lotteries  have  frequently  been 
employed  to  facilitate  the  loan,  by  entitling  the  fublcribers  to  a 
certain  number  of  tickets,  for  which  no  higher  price  is  charged 
than  the  exadl  value  dillributed  in  prizes,  though  their  market- 
price  is  generally  2I.  or  3I.  higher.  Sometimes  an  abatement 
of  a  certain  proportion  of  the  capital  has  been  granted,  and  a 
lender  intitled  to  hold  iool.  flock,  though  in  reality  he  advanced 
no  more  perhaps  than  95I. 

It  belongs  to  the  Chancellor  of  the  Exchequer  to  propofe  the 
terms  of  the  loan  in  parliament;  and  he  generally  makes  a 
previous  agreement  with  fome  wealthy  bankers  or  merchants, 
who  are  willing  to  advance  the  money  on  the  terms  propoled. 
The  fubferibers  to  the  loan  depofit  a  certain  part  of  the  fum 
fubferibed,  and  are  bound  to  pay  the  reft  by  inftalments  or 
Hated  proportions,  on  appointed  days,  under  pain  of  forfeiting 
what  they  have  depofited.  For  this  they  are  entitled,  perhaps, 
not  only  to  hold  their  fliare  in  the  capital,  but  to  an  annuity 
for  10  years,  and  to  the  right  of  receiving  a  certain  number  of 
lottery-tickets  on  advantageous  terms.  They  may  fell  their 
capital  to .  one  perfon,  their  annuity  to  a  fecond,  and  their 
right  to  the  tickets  to  a  third.  The  value  of  all  thefe  in- 
terefts  together  is  called  omnium ;  and,  in  order  to  obtain  a 
ready  fubfeription,  it  ought  to  amount  to  102I.  or  upwards, 
on  iool.  of  capital.  This  difference  is  called  the  bonus  to  the 
fubferibers. 

The  capital  advanced  to  the  public,  in  the  form  of  transfer¬ 
able  flocks,  and  bearing  interefl  from  taxes  appropriated  for 
that  purpofe,  is  called  the  funded  debt.  Befides,  there  is  gene¬ 
rally  a  confiderable  fum  due  by  government,  which  is  not  dif- 
pofed  of  in  that  manner,  and  therefore  is  diftinguifhed  by  the 
appellation  of  the  unfunded  debt.  This  may  arile  from  any 
fort  of  national  expence,  for  which  no  provifion  has  been  made, 
or  for  which  the  provifion  has  proved  infuilicient.  The  chief 
branches  are, 

lft,  Exchequer  Bills. m  Thefe  are  iffued  from  the  exchequer, 
generally  by  appointment  of  parliament,  and  fometimes  with¬ 
out  fuch  appointment,  when  exigencies  require.  They  bear  in- 
tereft  from  the  time  when  ififued,  and  are  taken  in  by  the  bank 
of  England,  which  promotes  their  circulation. 

2d,  Navy-Bills.  The  fums  annually  granted  for  the  navy 
have  always  fallen  fhort  of  what  that  fervice  required.  To  fup- 
ply  that  deficiency,  the  admiralty  iflues  bills  in  payment  of 
victuals,  llores,  and  the  like,  which  bear  interell  fix  months 


after  the  time  iffued.  The  debt  of  the  navy  thus  contradled  is 
difeharged,  from  time  to  time,  by  parliament. 

In  time  of  war,  the  public  expences,  fince  the  revolution, 
have  always  been  much  greater  than  the  annual  revenue;  and 
large  films  have  confequently  b£en  borrowed.  In  time  of  peace, 
the  revenue  exceeds  the  expence,  and  part  of  the  public  debts 
have  rrequently  been  paid  off.  But,  though  there  hav^  been 
more  years  of  peace  than  of  war  fince  the  funds  were  ellabiilh- 
ed,  the  debts  contracted  during  each  war  have  much  exceeded 
the  payments  during  the  fubfequent  peace.  This  will  appear  by 
the  following  abllraCt  of  the  progrefs  of  the  national  debt. 

Debt  at  the  peace  of  Byfwick,  1697  L. 


Debt  at  the  beginning  of the  war  1701 
Difeharged  during  peace  1697  to  1701 
Debt  at  the  peace  of  Utrecht  17 14,  including  value 
of  annuities  afterwards  fubferibed  to  South-Sea 
ftock 

Contra£led  in  war  T70;  to  1714 
Debt  at  beginning  of  war  1740,  including 
L  1, oco,ooo  charged  on  civil  lift 
Difeharged  during  peace  1714  to  1739 


including 


16,394,701 
5,  J  2  i  ,07  i 


33,282,978 

38,888,277 

47,934,623 

7-328,333 

7  9>I93>3 13 
31,238,690 
73,289,673 
3,903,640 


Debt  at  peace  of  Aix-la-Chapelle,  1748 
Contracted  during  war  1740  to  1748 
Debt  at  beginning  of  war  1736 
Paid  off  during  peace  1748  to  1736 
Debt  funded  at  the  peace  1763, 

L. 9,839,397  then  owing,  which  was  funded 
in  the  fubfequent  years  -  ,  133,937,270 

Befides  this,  there  was  about  L.  6,000,000  of 
debt  paid  off,  without  ever  being  funded. 

Funded  debt,  1773  -  123,000,000 

Paid  off  during  peace  1763  to  1773,  befides  un¬ 
funded  debt  above-mentioned.  -  8,939,270- 

Funded  debt  at  the  peace  1  783  -  211,363,234 

The  unfortunate  and  deltruftive  war  which  we  at  prefent 
wage  againft  the  French  Republic  has  added  moll  enormoufly 
to  the  public  debt.  Seme  even  fuppofe  it  increafed  by  a  fum 
little  Ihort  of  one  hundred  millions. 

FUNDAMENT,  in  anatomy,  the  loweft  part  of  the  intefti- 
num  rectum,  called  by  anatomifts  the  anus.  See  Anatomy, 
page  189. 

FUNDAMENTAL,  in  general,  fomething  that  ferves  as  a 
bale  or  foundation  for  another. 

Fundamental,  in  mufic.  A  fundamental  found  is  that 
which  forms  the  loweft  note  of  the  Chord,  and  from  whence 
are  deduced  the  harmonical  relations  of  the  reft ;  or,  which 
ferves  for  a  key  to  the  tone.  The  fundamental  bafs  is  that 
which  ferves  for  a  foundation  to  the  harmony.  A  fundamerital 
chord  is  that  whofe  bafs  is  fundamental,  and  in  which  tire 
founds  are  ranged  in  the  fame  order  as  when  they  are  generated, 
according  to  the  experiment  fo  often  repeated  by  M.  d’Alembert, 
in  his  Preliminary  Difcourfe  and  Elements  of  Mufic.  But  as 
this  order  removes  the  parts  to  an  extreme  diftance  one  from 
the  other,  they  muft  be  approximated  by  combinations  or  inver- 
fions  ;  but  if  the  bafs  remains  the  fame,  the  chord  does  not  for 
this  reafon  ceafe  to  bear  the  name  of  fundamental.  Such  an 
example  is  this  chord,  ut  mi  fol,  included  in  the  interval  of  a 
fifth  :  whereas  in  the  order  of  its  generation,  ut  fol  mi,  it  in¬ 
cludes  a  tenth,  and  even  a  feventeenth;  fince  the  fundamental 
ut  is  not  the  fifth  of  fol,  but  the  o<5lave  of  that  fifth. 

Fundamental  Bafs.  This  part  in  mufic  is,  according  to 
Roulfeau,  and  indeed  according  to  all  authors  who  have  pro¬ 
ceeded  upon  M.  Rameaus  experiment,  in  its  primary  idea,  that 
bafs  which  is  formed  by  the  fundamental  notes  of  every  perfect 
chord  that  contlitutes  the  harmony  of  the  piece ;  fo  that  under 
each  chord  it  caufes  to  be  heard,  or  underllood,  the  fundamental 
found  of  that  particular  chord ;  that  is  tq  fay,  the  found  from 
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w!  ence  it  is  derived  by  the  rules  of  harmony.  From  thence 
we  may  fee,  that  the  fundamental  bats  can  have  no  other  con¬ 
texture  than  that  of  a  regular  and  fundamental  lucceffion,  with¬ 
out  which  the  procedure  of  the  upper  parts  would  be  illegiti¬ 
mate. 

To  nnderftand  this  well,  it  is  neceffary  to  be  known,  that, 
according  to  the  fyftem  of  Rameau,  which  RoulTeau  has  fol¬ 
lowed  in  his  Dictionary,  every  chord,  though  compofed  of  feve- 
ral  founds,  can  only  have  one  which  is  its  fundamental,  viz. 
that  which  produces  this  chord,  and  which  is  its  bafs  according 
to  the  direct  and  natural  order.  Now  the  bafs  which  prevails 
under  all  the  other  parts  does  not  always  exprefs  the  funda¬ 
mental  founds  of  the  chords  :  for,  amonglt  all  the  founds  which 
form  a  chord,  the  compofer  is  at  liberty  to  transfer  to  the  bafs 
that  which  he  thinks  preferable ;  regard  being  had  to  the  pro¬ 
cedure  of  that  bafs,  to  the  beauty  of  the  melody,  and  above  all 
to  the  expretlion,  as  may  afterwards  be  explained.  In  this  cafe 
the  real  fundamental  found,  inftead  of  retaining  its  natural 
Ration,  which  is  in  the  bafs,  will  either  be  transferred  tofome  of 
the  other  parts,  or  perhaps  even  entirely  fupprelled,  and  fuch  a 
chord  is  called  an  inverted  chord. 

In  reality,  fays  Rameau,  a  chord  inverted  does  not  differ  from 
the  chord  in  its  diredt  and  natural  order  from  which  it  was  pro¬ 
duced  :  but,  as  thefe  founds  form  different  combinations,  thefe 
combinations  have  long  been  taken  for  fundamental  chords  : 
different  names  have  been  given  the-m,  which  may  be  feen  at 
the  word  Accord,  in  Routfeau’s  Dictionary.  Thefe  names, 
by  the  perfons  Who  bellowed  them,  were  thought  to  create  and 
l'andtify  their  diftindtions ;  aS  if  a  difference  in  names  could 
really  produce  a  difference  in  the  fpecies. 

M.  Rameau  in  his  Treatife  of  Harmony  has  fhown,  and  M. 
d’Alembert  in  his  Elements  of  Mufic  has  ftill  more  clearly 
evinced,  that  many  of  thefe  pretendedly  different  chords  were  no 
more  than  inverfions  of  one  fingle  chord.  Thus  the  chord  of 
the  fixth  is  no  more  than  the  perfedl  chord  of  the  third  tranf- 
ferred  to  the  bafs;  by  adding  a  fifth,  we  fhall  have  the  chord  of 
the  fixth  and  fourth.  Here  there  are  three  combinations  of  a 
chord,  which  only  confiffs  of  three  founds;  thofe  which  con¬ 
tain  tour  founds  are  fufceptible  of  four  combinations,  fince  each 
of  the  e  founds  may  be  transferred  to  the  bafs.  But,  in  adding 
beneath  this  another  bafs  which,  under  all  the  combinations  of 
one  and  the  fame  chord,  always  prefents  the  fundamental  found, 
it  is  evident,  that  confonant  chords  are  reduced  to  the  number 
three,  and  the  number  of  dilfonant  chords  to  four.  Add  to  this 
all  the  chords  by  fuppofition,  which  may  likewife  be  reduced  to 
the  fame  fundamentals,  and  you  will  findoharmony  brought  to 
a  degree  of  fimplicity  in  which  no  perl'on  could  ever  hope  to  fee 
it,  whilft  its  rules  remained  in  that  Rate  of  confufion  where  M. 
Rameau  found  them.  It  is  certainly,  as  that  author  obferves, 
an  aftonifhing  occurrence,  that  the  practice  of  this  art  could  be 
carried  fo  far  as  it  really  was,  without  knowing  its  foundation, 
and  that  all  the  rules  were  fo  exactly  found,  without  having  dis¬ 
covered  the  principle  on  which  they  depended. 

After  hav.'ng  fhown  what  is  the  fundamental  bafs  beneath 
the  chords,  let  us  now  fpeak  of  its  procedure,  and  of  the  man¬ 
ner  in  which  it  connects  thefe  chords  among  themlelves.  Upon 
this  point  the  precepts  of  the  art  may  be  reduced  to  the  fix  fol¬ 
lowing  rules.  i.  The  fundamental  bafs  ought  never  to  found 
any  other  notes  than  thofe  of  the  ferics  or  tone  in  which  the 
compofer  finds  himlelf,  or  at  leaft  thofe  of  the  feries  or  tone  to 
which  he  choofes  to  make  a  tranfition.  This  of  all  the  rules 
for  the  fundamental  bafs  is  the  firlt  and  molt  indifpenfable.  2. 
By  the  fecond,  its  procedure  ought  to  be  fo  implicitly  fubjedted 
to  the  laws  of  modulation,  as  never  to  fuffer  the  idea  of  a  for¬ 
mer  mode  to  be  loft  till  that  of  a  fubfeeprent  one  can  be  legiti¬ 
mately  affumed ;  that  is  to  fay,  that  the  fundamental  bafs  ought 
never  to  be  devious,  or  fuffer  us  to  be  one  moment  at  a  lofs  in 


what  mode  we  are,  3.  By  the  third,  it  is  fubjedted  to  the  con¬ 
nedtion  of  chords  and  the  preparation  of  dillonances :  a  man¬ 
oeuvre  which,  as  we  Dial  I  afterwards  fee,  is  nothing  elfe  but  a 
method  of  producing  this  connedtion,  and  which  of  eonfequence 
is  only  neceffary  when  the  connedtion  cannot  fubfift  without  it. 
See  Connection,  Preparation.  4.  By  the  fourth,  it  is  ne- 
cellitated,  after  every  diffonance,  to  purfue  that  career  which 
the  reiolution  of  the  diffonance  indifpenfably  preferibes.  See 
Resolution.  5.  By  the  fifth,  which  is  nothing  elfe  but  a  con- 
fequence  of  the  former,  the  fundamental  bafs  ought  only  to 
move  by  confonant  intervals  ;  except  alone  in  the  operation  of 
a  broken  cadence,  or  after  a  chord  of  the  feventh  dlminifhed, 
where  it  rifes  diatonically.  Every  other  motion  of  the  funda¬ 
mental  bafs  is  illegitimate.  6.  By  the  fixth,  in  (liort,  the  funda¬ 
mental  bafs  or  harmony  ought  not  to  be  fyncopated;  but  to 
diliinguifh  the  bars  and  the  times  which  they  contain,  by  changes 
of  chords  properly  marked  with  cadences;  in  fuch  a  manner, 
for  inftance,  that  the  diffonances  which  ought  to  be  prepared 
may  find  their  preparation  in  the  imperfedt  time,  but  chiefly 
that  all  thurepofes  may  happen  in  the  perfedl  time.  This  fixth 
rule  admits  of  an  infinite  number  of  exceptions  ;  but  the  com¬ 
pofer  ought,  however,  to  be  attentive  to  it,  if  he  would  form  a 
mufic  in  which  the  movements  are  properly  marked,  and  in 
which  the  bars  may  end  gracefully.  Wherever  thefe  rules  are 
obferved,  the  harmony  lhall  be  regular  and  without  fault :  this, 
however,  will  not  hinder  the  mufic  from  being  deteftable.  Sts 
Composition. 

A  word  of  illuftration  on  the  fifth  rule  may  not  be  ufelefs. 
Whatever  turn  may  be  given  to  a  fundamental  bafs,  if  it  is 
properly  formed,  one  of  thefe  alternatives  mull  always  be  found  : 
either  perfedl  chords  moving  by  confonant  intervals,  without 
which  thefe  chords  would  have  no  connedtion ;  or,  dilfonant 
chords  in  operations  of  cadence  :  in  every  other  cafe,  the  dilfo- 
nance  can  neither  be  properly  placed  nor  properly  refolved. 
From  thence  it  follows,  that  the  fundamental  bafs  cannpt  move 
regularly  but  in  one  of  thefe  three  manners,  ill,  To  rife  or 
defeend  by  a  third  or  by  a  fixth.  2dly,  By  a  fourth  or  a  fifth. 
3dly,  To  rife  diatonically  by  means  of  the  diffonance  which 
forms  the  connedlion,  or  by  a  licence  upon  a  perfedl  chord. 
With  refpedl  to  a  diatonic  defeent,  it  is  a  motion  abfolutely 
prohibited  to  the  fundamental  bafs  ;  or,  at  molt,  merely  toler¬ 
ated  in  cafes  where  two  perfedl  chords  are  in  fucceftion,  divided 
by  a  clofe  exprelled  or  underftood.  This  rule  has  no  other  ex¬ 
ception  r  and  it  is  from  not  difeerning  the  foundation  of  cer¬ 
tain  tranfitions,  that  M.  Rameau  has  caufed  the  fundamental 
bafs  to  defeend  diatonically  under  chords  of  the  feventh;  an 
operation  which  is  impradiicable  in  legitimate  harmony.  See 
Cadence,  and  Dissonance. 

The  fundamental  bafs,  which  they  add  for  no  other  reafon 
than  to  ferve-as  a  proof  of  the  harmony,  mull  be  retrenched  in 
execution,  and  often  in  pradlice  it  would  have  a  very  bad  effedl  ; 
for  it  is,  as  M.  Rameau  very  properly  obferves,  intended  for 
the  judgment,  and  not  for  the  car.  It  would  at  leaft  produce 
a  monotony  extremely  naufeous,  by  frequent  returns  of  the  fame 
chord,  which  they  difguife  and  vary  more  agreeably  by  com¬ 
bining  it  in  different  manners  upon  the  continued  bafs,  without 
reckoning  upon  the  different  inverfions  of  harmony,  which  fur- 
nilh  a  thoufand  means  of  adding  new  Beauties  to  the  mufic,  and 
new  energy  to  the  expretlion.  Sec  Chord,  and  Inversion. 

But  it  will  be  objedted,  If  the  fundamental  bafs*  is  not  ufe- 
ful  in  compofing  good  mufic,  if  it  muft  even  he  retrenched  in 
pradlice,  what  good  purpofe,  then,  can  it  ferve }  We  anfwer, 
that,  in  the  firlt  place,  it  ferves  for  a  rule  to  fcholars,  upon 
which  they  may  learn  to  form  a  regular  harmony,  and  to  give  to 
all  the  parts  fuch  a  diatonic  and  elementary  procedure  as  is  pre- 
feribed  them  by  that  fundamental  bafs.  It  does  more,  as  wc 
have  already  laid  ;  it  proves  whether  a  harmony  already  formed 
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be  juft  and  regular;  for  all  harmony  which  cannot  be  fubjefted 
to  the  teft  of  a  fundamental  bafts*  mail,  according  to  all  rales, 
be  bad.  Finally,  it  ferves  for  the  inveftigation  of  a  continued 
bafs  under  a  given  air :  though,  in  reality,  he  who  cannot  di¬ 
rectly  form  a  continued  bafs  will  fcarcely  be  able  to  form  a 
fundamental  bafs,  which  is  better  5  and  much  lefs  ftill  will  he 
be  able  to  transform  that  fundamental  bafs  into  a  legitimate 
continued  bafs.  Thefe  which  follow  are,  however,  the  princi¬ 
pal  rules  which  M.  Rameau  prefcribes  for  finding  the  funda¬ 
mental  bafs  of  a  given  air  :  1.  To  alcertain  with  precifion  the 

mode  in  which  the  compofer  begins,  and  thofe  through  which 
he  pafi'es.  There  are  alfo  rules  for  inveftigating  the  modes  ; 
but  fo  long,  fo  vague,  fo  incomplete,  that,  with  refpetl  to  this, 
the  ear  may  be  formed  long  before  the  rules  are  acquired ;  and 
the  dunce  who  ftiould  try  to  ufe  them  would  gain  no  improve¬ 
ment  but  the  habit  of  proceeding  always  note  by  note,  Without 
even  knowing  where  he  is.  2.  To  try  in  fucceftion  under  each 
note  the  principal  chords  of  the  mode,  beginning  by  thofe  which 
are  moft  analogous,  and  palling  even  to  the  inoft:  remote,  when 
the  compofer  fees  himlelf  under  a  neceflity  of  doing  fo.  3. 
To  confider  whether  the  chord  chofen  can  fui  t  the  upper  part  in 
what  precedes  and  in  what  follows,  by  a  juft  fundamental  fuc- 
ceflion  ;  and,  when  this  is  impracticable,  to  return  the  way  he 
came.  4.  Not  to  change  the  note  of  the  fundamental  bafs  till 
after  having  exhaufted  all  the  notes  which  are  allowed  in  fuc- 
cefiion  in  the  upper  part,  and  which  can  enter  into  its  chord ; 
or  till  fome  lyncopated  note  in  the  air  may  be  fufceptible  of 
two  or  a  greater  number  of  notes  in  the  bafs,  to  prepare  the  dif- 
fonance  which  may  be  afterwards  refolved  according  to  rule.  3. 
To  ftudy  the  intertexture  of  the  phrafes  ;  the  poifible  fucceftion 
of  cadences,  whether  full  or  avoided  ;  and,  above  all,  the  paufes 
which  for  ordinary  return  at  the  end  of  every  four,  or  of  every 
two  bars,  fo  that  they  may  always  fall  upon  perfedt  and  regular 
cadences.  6.  In  ftiort,  to  obferve  all  the  rules  formerly  given 
for  the  compofition  of  the  fundamental  bafs. — Thefe  are  the 
principal  obfervations  to  be  made  for  rinding  one  under  any 
given  air;  for  there  are  fometimes  feveral  different  ones  which 
may  be  inveftigated.  But,  whatever  may  be  faid  to  the  con¬ 
trary,  if  the  air  has  accent  and  character,  there  is  only  one  juft 
fundamental  bafs  which  can  be  adapted  to  it. 

After  having  given  a  fummary  explication  of  the  manner  in 
which  a  fundamental  bafs  ftiould  be  compofed,  it  ftiould  remain 
to  fuggeft  the  means  of  transforming  it  into  a  continued  bafs  ; 
and  this  would  be  ea Cy,  if  it  were  only  neceffary  to  regard-  the 
diatonic  procedure  and  the  agreeable  air  of  this  bafs.  But  let 
us  not  imagine  that  the  bafs,  which  is  the  guide  and  fupport  of 
the  harmony,  the  foul,  and,  as  it  were,  the  interpreter,  of  the 
air,  ftiould  be  limited  to  rules  fo  fimple  :  there  are  others  which 
depend  upon  principles  more  certain  and  more  radical ;  fruit¬ 
ful  but  latent  principles,  which  have  been  felt  by  every  artitt 
of  genius,  without  having  been  detedled  by  any  one.-  Boufleau 
hopes,  that  in  his  letter  upon  French  mufic  he  infinuated  this 
principle.  For  thofe  who  undsrftand  him,  he  imagines  he  has 
faid  enough  concerning  it,  and  can  never  fay  enough  of  it  for 
thofe  who  do  not.  See  Rcujfcau's  Miscellanies,  vol.  ii.  p.  1. 
He  does  not  here  mention  the  ingenious  fyftem  by  M.  Serre  of 
Geneva,  nor  his  double  fundamental  bafs;  becaufe  the  princi¬ 
ples  which,  with  a  fagacity  meritorious  of  praife,  he  had  half 
detected,  have  afterwards  been  unfolded  by  M.  Tartini,  in  a 
work  of  which  Ilqulfeau  has  given  an  account  in  his  article 
System. 

FUNDY,  a  bay  of  N.  America,  between  New  England  and 
Nova  Scotia,  remarkable  for  its  tides,  which  rife  to  the  height 
of  50  or  90  feet,  and  ilow  fo  rapidly  as  to  overtake  animals 
which  feed  upon  the  fhore. 

FUNEN,  an  iftand  in  Denmark,  feparated  from  Jutland  by 
a.  ftrait  tailed  the  Little  Belt,  and  from  the  iftand  of  Zealand 
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by  another  called  the  Great  Belt.  It  is  about  340  miles  in  cir¬ 
cumference,  is  remarkably  fertile  in  pafture  and  grain,  and  ex¬ 
ports  annually  to  Norway,  barley,  oats,-  rye,  and  peafe.  The 
paftage  acrofs  the  Little  Belt  is  nine  miles.  Odenfee  is  the 
capital  town, 

FUNERAL  rites,  ceremonies  accompanying  the  interment 
or  burial  <5f  any  perfon.  The  word  Is  formed  of  the  Latin. 
■f units,  and  that  of  funalla,  on  account  of  the  torches  (which 
were  fums  ccra  circumdati)  uled  in  the  funerals  of  the  Romans  ; 
though  others  derive  funis  from  the  Greek  < foioc ,  dcaib  or 
Slaughter,  Thefe  rites  differed  among  the  ancients  according  to 
the  different  genius  and  religion  of  each  country.  The  firft 
people  who  feem  to  have  paid  any  particular  refpeft  to  their 
dead  were  the  Egyptians,  the  polterity  of  Ham.  The  firft  cul¬ 
tivators  of  idolatrous  worfhip  and  fuperftidon  after  the  flood ; 
they  were  alfo  the  firft  who  alferted  the  immortality  of  the  foul, 
its  migration  into  all  kinds  of  animals  in  earth,  air,  and  fea,  ✓ 
and  its  return  to  the  human  body ;  which  they  fuppofed  to  be 
within  the  term  of  3000  years.  Hence  proceeded  their  very- 
great  care  in  embalming  of  their  dead  bodies,  and  their  being 
at  fuch  vaft  expence,  as  they  were,  in  building  proper  repo.fi- 
tories  for  them;  for  they  were  more  felicitous  about  their  graves 
than  their  houles.  This  gave  birth  to  thofe  wonders  of  the 
world,  the  pyramids,  which  were  built  for  the  burial  of  their 
kings,  with  fueh  vaft  charges,  and  almoft  incredible  magnifi¬ 
cence.  See  Pyramid. 

Whenever  a  perfon  died  among  the  Egyptians,  his  parent; 
and  friends  put  on  mournful  habits,  and  abitained  from  all 
banquets  and  entertainments.  This  mourning  lafted  from  40 
to  70  days,  during  which  time  they  embalmed  the  body.  See 
Embalming.  When  this  ceremony  was  finiftied,  the  embalmed, 
body  was  reftored  to  the  friends,  who  placed  it  in  a  kind 
of  open  chelt,  which  was  preferved  either  in  thejr  houfes,  or  in 
the  l'epulchres  of  their  anceftors.  But  before  the  dead  were  al¬ 
lowed  to  be  depofited  in  the  tomb,  they  underwent  a  foleirm 
judgment,  which  extended  even  to  their  kings.  Of  this  re¬ 
markable  cuftom  we  have  a  particular  account  in  the  firft  book 
of  Diodorus  Siculus.  “  Thofe  who  prepare  to  bury  a  relation 
give  notice  of  the  day  intended  for  the  ceremony  to  the  judges, 
and  to  all  the  friends  of  thedeceafed;  informing  them,  that 
the  body  will  pafs  over  the  lake  of  that  uiftridt  to  which  the 
dead  belonged:  when,  on  the  judges  aflembling,  to  the  number 
of  more  than  40,  and  ranging  themfelves  in  a  l'emi-circle  on 
the  farther  fide  of  the  lake,  the  velfel  is  let  afloat,  which  thole 
who  fuperintend  the  funeral  have  prepared  for  this  purpol'e. 
This  veffel  is  managed  by  a  pilot,  called  in  the  Egyptian  lan¬ 
guage  Charon  y  and  hence  they  fay,  that  Orpheus,  travelling 
in  old  times  into  Egypt,  and  feeing  this  ceremony,  formed  Iris 
fable  of  the  infernal  regions,  partly  from  what  he  iaw,  an  I 
partly  fromnnvention.  The  veil'd  being  launched  on  the  lake 
before  the  coffin  which  contains  the  body  is  put  on  board,  the 
law  permits  all,  -who  are  lb  inclined,  to  produce  an  acculation 
againlt  it.  If  any  one  fteps  forth,  and  proves  that  the  deceafed 
has  led  an  evil  life,  the  judges  pronounce  fentence,  and  the  bedy 
is  precluded  from  burial ;  but,  if  the  accul'er  is  convicted  of  in- 
juftice  in  his  charge,  he  falls  himlelf  under  a  confiderable  pe¬ 
nalty.  When  no  accufer  appears,  or  when  the  accufer  is  proved 
to  be  an  unfair  cne,  the  relations,  who  are  affembled,  change 
their  expretiions'of  forrow  into  encomiums  on  the  dead;  yet  do 
not,  like  the  Greeks,  l’peak  in  honour  of  his  family,  becaufe 
they  confider  all  Egyptians  as  equally  well-born;  but  they  fet 
forth  the  education  and  manners  of  his  youth,  his  piety  and 
juftice  in  maturer  life,  his  moderation,  and  every  virtue  by 
.which  he  was  diftinguifhed ;  and  they  fupplicate  the  infernal 
deities  to  receive  him  as  an  aflociate  among  the  bleffed.  The 
multitude  join  their  acclamations  of  applaufe  in  this  celebration 
cf  the  dead,  whom  they  confider  as  going  to  pafs  an  eternity 
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among  the  juft  below.”  Such  is  the  dcfcription  which  Diodo¬ 
rus  gives  of  this  funeral  judicature,  to  which  even  the  kmgs  of 
Egypt  were  fubjcdft.  The  fame  author  atferts,  that  many  fove- 
reigns  had  been  thus  judicially  deprived  of  the  honours  of  bu¬ 
rial  by  the  indignation  of  their  people :  and  that  the  terrors  of 
fuch  a  fate  had  the  moll  falutary  influence  on  the  virtue  of  their 
kings. 

The  funeral  rites  among  the  Hebrews  were  folemn  and  mag¬ 
nificent.  When  any  perfon  was  dead,  his  relations  and  friends 
rent  their  clothes ;  which  cuftom  is  but  faintly  imitated  by  the 
modern  Jews,  who  only  cut  off  a  bit  of  their  garment,  in  token 
of  affli6tion.  It  was  ufual  to  bend  the  dead  perfon's  thumb  into 
the  hand,  and  fatten  it  in  that  pofture  with  a  firing;  becaufe 
the  thumb  then  having  the  figure  of  the  name  of  God,  they 
thought  the  devil  would  not  dare  to  approach  it.  When  they 
came  to  the  burying-place,  they  made  a  fpeech  to  the  dead  in 
the  following  terms  :  “  Blefled  be  God,  who  has  formed  thee, 
fed  thee,  maintained  thee,  and  taken  away  thy  life  ! — O  dead  ! 
he  knows  your  numbers,  and  fliall  one  day  reftore  your  life, 
&e.”  Then  they  fpoke  the  elogium,  or  funeral  oration,  of  the 
deceafed ;  after  which  they  faid  a  prayer,  called  the  rigbtcoufnefs 
of  judgment ;  then  turning  the  face  of  the  deceafed  towards 
heaven,  they  called  out,  “  Go  in  peace.” 

Among  the  ancient  Greeks  it  was  ufual  fometimes  before  the 
Interment,  to  put  a  piece  of  money  into  the  mouth  of  the  de¬ 
ceafed,  which  was  thought  to  be  Charon’s  fare  for  wafting  the 
departed  foul  over  the  infernal  river.  This  ceremony  was  not 
ufed  in  thofe  countries  which  werefuppofed  to  be  fituated  in  the 
neighbourhood  of  the  infernal  regions,  and  to  lead  thither  by  a 
ready  and  direct  road.  The  corpfe  was  likewife  furnifhed  with 
a  cake,  compofed  of  flour,  honey,  &c.  which  wasdefigned  toap- 
peafe  the  fury  of  Cerberus,  the  door-keeper  of  hell,  and  to  pro¬ 
cure  the  ghoft  a  fafe  and  quiet  entrance.  During  the  time  the 
corpfe  continued  in  the  houfe,  there  flood  before  the  door  a  vef- 
lel  of  water,  the  deftgn  of  which  was,  that  thofe  concerned 
about  the  body  might  purify  thenrfelves  by  walking;  it  being 
the  opinion  of  the  Greeks,  as  well  as  of  the  Jews,  that  pollu¬ 
tion  was  contradted  by  touching  a  dead  body. 

The  ceremonies  by  which  they  exprefied  their  forrow  for  the 
death  of  their  friends  were  various ;  but  it  feems  to  have  been 
a  conftant  rule  to  recede  as  much  as  potiible  in  habit  and  beha¬ 
viour  from  their  ordinary  cuiloms.  For  this  reafon  they  ab- 
ftained  from  banquets  and  entertainments  ;  theydivetied  thein- 
felves  of  all  ornaments  ;  they  tore,  cut  off,  or  fiiaved  their  hair, 
which  they  cat!  into  the  funeral  pile,  to  be  confirmed  with  the 
body  of  their  deceafed  friend.  Sometimes  they  threw  tbem- 
felves  on  the  ground,  and  rolled  in  the  dull,  or  covered  their 
head  with  ail-res ;.  t hey  beat  their  breads,  and  even  tore  their 
fiefti  with  their  nails,  upon  the  lofs  of  a  perfon  they  much  la¬ 
mented.  When  perfons  of  rank,  fuch  as  public  magiftrates  or 
great  generals,  died,  the  whole  city  put  on  a  free  of  mourning; 
all  public  meetings  were  intermitted  ;  the  fchools,  baths,  fhops, 
temples,  and  all  places  of  concoirrfe,  were  (hut  up. 

After  interment  followed  the  epuhe  or  feafts,  at  which  the 
company  tiled  to  appear  crowned,  when  they  fpoke  in  praife  of 
the  dead,  fo  far  as  t hey'  could  go  with  truth,  it  being  efteenred  a 
notorious  wickedncfs  to  lie  upon  fitch  an  occafion.  And  not 
only  at  thofe  featls,  but  even  before  the  company  departed  from 
the  fepulchrc,  they  were  fometimes  entertained  with  a  panegyric 
upon  the  dead  perfon. 

The  Grecian  fbldiers  who  died-  in  war  had  not  only  their 
tombs  adorned  with  inferiplions  fitowing  their  names,  parentage, 
and  exploits,  but  were  alfo  honoured  with  an  oration  in  their 
praife.  Particularly  the  cuftom  among  the  Athenians  in  the 
interment  of  tbeir  foldiers  was  as  follows,  namely,  “  They  ufed 
to  place  the  bodies  of  their  dead  in  tents  three  days  before  the 
funeral,  that  all  perfons  might  have  opportunity  to  find  out 
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their  relations,  and  pay  their  laft  refpefts  to  them.  Upon  the 
fourth  day,  a  coffin  of  cyprefs  was  fent  from  every  tribe,  to  con¬ 
vey  the  bones  of  their  own  relations  ;  after  which  went  a  co¬ 
vered  hearfe,  in  memory  of  thofe  whofe  bodies  could  not  be 
found.  All  thefe,  accompanied  with  the  whole  body  of  the 
people,  were  carried  to  the  public  burying-place  called  Cer ami¬ 
cus,  and  there  interred.  One  oration  was  fpoken  in  commen¬ 
dation  of  them  all,  and  their  monuments  adorned  with  pillars, 
inferiptions,  and  all  other  ornaments  ufual  about  the  tombs  of 
the  moft  honourable  perfons.  The  oration  was  pronounced  by 
the  fathers  of  the  deceafed  perfons  who  had  behaved  themfelves 
moft  valiantly.  Thus,  after  the  famous  battle  at  Marathon,  the 
fathers  of  Callimachus  and  Cynsegyrus  were  appointed  to  make 
the  funeral  oration.  And,  upon  the  return  of  the  day  upon 
which  the  folemnity  was  firft  held,  the  fame  oration  was  con- 
ftantly  repeated  every  year.”" 

Interring  or  laying  the  dead  in  the  ground  feems  to  have 
been  the  moft  ancient  pradlice  among  the  Greeks,  though  burn¬ 
ing  came  afterwards  to  be  generally  ufed  among  them.  It  was 
cuftomary  to  throw  into  the  funeral  pile  thofe  garments  the  de¬ 
ceafed  ufually  wore.  The  pile  was  lighted  by  one  of  the  de- 
ceafed’s  neareft  relations  or  friends,  who  made  prayers  and  vows 
to  the  winds  to  aflift  the  flames,  that  the  body  might  quickly 
be  reduced  to  afhes  ;  and,  during  the  time  the  pile  was  burning, 
the  dead  perfon’s  friends  Hood  by  it,  pouring  libations  of  wine, 
and  calling  upon  the  deceafed. 

The  funeral  rites  among  the  ancient  Romans  were  very  nu¬ 
merous.  The  deceafed  was  kept  feven  days,  and  every  day 
wafhed  with  hot  water,  and  fometimes  with  oil,  that,  in  cafe  he 
were  only  in  a  flumber,  he  might  be  thus  waked;  and  every 
now  and  then  his  friends  meeting  made  a  horrible  outcry  or 
fhout,  with  the  fame  view;  which  laft  attion  they  called  concla- 
rnatio.  The  third  conclamation  was  on  the  feventh  day ;  when, 
if  no  figns  of  life  appeared,  the  defundl  was  drefled  and  em¬ 
balmed  by  the  pollin6tores ;  placed  in  a  bed  near  the  door,  with 
his  face  and  heels  towards  the  ftreet ;  and  the  outfide  of  the 
gate,  if  the  deceafed  were  of  condition,  was  garnilhed  with  cy¬ 
prefs  boughs.  In  the  courfe  of  thefe  feven  days,  an  altar  was 
raifed  near  his  bed-tide,  called  acerra,  on  which  his  friends 
every  day  olTered  incenfe;  and  the  libitinarii  provided  things 
for  the  funeral. 

On  the  feventh  day  a  crier  was  fent  about  the  city,  to  invite 
the  people  to  the  folemnization  of  the  funeral  in  t{tefe  words  : 
Excqitias  L.  Tit.  L.filii,  quibus  ejl  commodum  ire,  jam  tempi's 
cjl.  Ollus  (i.  e.  illej  ex  addus  ejjcrtur.  The  people  being  af- 
fembled,  the  laft;  conclamation  ended,  and  the  bed  was  covered 
with  purple  :  a  trumpeter  marched  forth,  followed  by  old  wo¬ 
men  called  preefica,  finging  fongs  in  praife  of  the  deceafed: 
laftly,  the  bed  followed,  borne  by  the  next  relations  ;  and,  if 
the  perlbn  were  of  quality  and  oifice,  the  waxen  images  of  all 
his  predeceflors  were  carried  before  him  on  poles.  The  bed  was 
followed  by  his  children,  kindred,  Ac.  atrati,  or  in  mourning: 
from  which  a£t  of  following  the  corpfe  thefe  funeral  rites  were 
called  exequies.  The  body  thus  brought  to  the  roftra,  the  next 
of  kin  laudabat  defunSum  pro  rojlris,  made  a  funeral  oration 
in  his  praife  and  that  of  his  anceftors.  This  done,  the  body 
was  carried  to  the  pyra  or  funeral  pile,  and  there  burnt  :  his 
friends  firft  cutting  off  a  finger,  to  be  buried  with  a  fecond 
folemnity.  The  body  confirmed,  the  afties  were  gathered  ;  and 
the  prieft  fprinkling  the  company  thrice  with  clean  water,  the 
cldeft  of  the  prafcec  crying  aloud,  ilicet,  difmilfed  the  people, 
who  took  their  leave  of  the  deceafed  in  this  form  :  Vale,  vale, 
•vale :  nos  te  of  dine  quo  natura  permiferit, fequemur. — The  afhes, 
inclofed  in  an  urn,  were  laid  in  th;  lepulchre  or  tomb. 

The  ancient  Cbrijlians  tefiilied  their  abhorrence  of  the  Pagan 
cullom  of  burning  the  dead,  and  always  depofited  the  body 
entire  in  the  ground :  and  it  was  ufual  to  bellow  the  honour  of 
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embalming  upon  the  martyrs  at  leaft,  if  not  upon  others.  They 
prepared  the  body  for  burial,  by  walking  it  with  water,  and 
drefling  it  in  a  funeral  attire.  The  exportation  or  carrying 
forth  of  the  body  was  performed  by  near  relations,  or  perfons 
of  fuch  dignity  as  the  circumftances  of  the  deceafed  required. 
Pfalmody,  or  fmging  of  pfalms,  was  the  great  ceremony  ufed 
in  all  funeral  proceffions  among  the  ancient  Chriftians. 

In  the  Romijh  church,  when  a  perfon  is  dead,  they  waft)  the 
body,  and  put  a  crucifix  in  its  hand.  At  its  feet  Hands  a  vef- 
fel  full  of  holy  water,  and  a  fprinkler,  that  they  who  come  in 
may  fprinkle  both  themfelves  and  the  deceafed.  In  the  mean 
time  fome  prieft  Hands  by  the  corpfe,  and  prays  for  the  deceafed 
till  it  is  laid  in  the  earth.  In  the  funeral  proceftion,  the  exorciH 
walks  firfl,  carrying  the  holy  water ;  next  the  crofs-bearer,  af¬ 
terwards  the  reft  of  the  clergy,  and  laid  of  all  the  officiating 
prieH.  They  all  fing  the  miferere,  and  fome  other  pfalms  ;  and 
at  the  end  of  each  pfalm  a  requiem.  We  learn  from  Alet’s 
ritual,  that  the  faces  of  deceafed  laymen  muft  be  turned  towards 
the  altar,  when  they  are  placed  in  the  church ;  and  thole  of 
the  clergy  towards  the  pebple.  The  corpfe  is  placed  in  the 
church  luirounded  with  lighted  tapers  :  after  the  office  for  the 
dead,  mafs  is  faid;  then  the  officiating  prieH  fprinkles  the  corpfe 
thrice  with  holy  water,  and  as  often  throws  incenfe  on  it.  The 
body  being  laid  m  the  grave,  the  friends  and  relations  of  the 
deceafed  fprinkle  the  grave  with  holy  water. 

The  funeral  ceremonies  of  the  Greek  church  are  much  the 
fame  with  thofe  of  the  Latin.  It  needs  only  be  obferved,  that, 
after  the  funeral  fervice,  they  kifs  the  crucifix,  and  falute  the 
mouth  and  forehead  of  the  deceafed;  after  which  each  of  the 
company  eats  a  bit  of  bread  and  drinks  a  glafs  of  wine  in  the 
church,  wifhing  the  foul  a  good  repofe,  and  the  affticSfed  family 
all  confolation. 

FuNERAL-Ga7»«,  a  part  of  the  ceremony  of  the  ancient  fu¬ 
nerals.  It  was  cuHomary  for  perfons  of  quality  among  the  an¬ 
cient  Greeks  and  Romans-,  to  inflitute  games,  with  all  forts  of 
exercifes,  to  render  the  death  of  their  friends  more  remarkable. 
This  pradfice  was  generally  received,  and  is  frequently  men¬ 
tioned  by  ancient  writers.  Patroclus’s  funeral  games  take  up 
the  greater  part  of  one  of  Homer’s  Iliads;  and  Agamemnon’s 
ghofl  is  introduced  by  the  fame  poet,  telling  the  ghoH  of  Achilles, 
that  he  had  been  a  fpefitator  at  a  great  number  of  fuch  folem- 
nities.  The  celebration  of  thefe  games  among  the  Greeks 
mottly  confifled  of  horfe-races;  the  prizes  were  of  different 
forts  and  value,  according  to  the  quality  and  magnificence  of 
the  perfon  that  celebrated  them.  The  garlands  given  to  vic¬ 
tors  on  this  occafion  were  ufually  of  parfley,  which  was  thought 
to  have  fome  particular  relation  to  the  dead.  Thofe  games, 
among  the  Romans,  confifled  chiefly  of  proceffions  ;  and  fame- 
times  of  mortal  combats  of  gladiators  around  the  funeral  pile. 
They,  as  well  as  the  Greeks,  had  alfo  a  cuflom,  though  very 
ancient,  of  cutting  the  throats  of  a  number  of  captives  before 
the  pile,  as  victims  to  appeafe  the  manes  of  the  deceafed.  Cse- 
far  relates,  that  the  Gauls  had  this  cuflom.  The  funeral  games- 
Y/ere  abolifhed  by  the  emperor  Claudius. 

Funeral  Oration,  a  difeourfe  pronounced  inpraife  of  a  per¬ 
fon  deceafed,  at  the  ceremony  of  his  funeral.  This  cuflom  is 
very  ancient.  In  the  latter  part  of  the  account  above  given  of 
the  Egyptian  ceremonies  of  interment  may  be  perceived  the 
firfl  rudiments  of  funeral  orations,  and  what  was  the  fubjefit  of 
them,  which  were  afterwards  moulded  into  a  more  polite  and 
regular  form  by  other  nations  who  adopted  this  cuflom.  Nor 
can  we  omit  remarking,  that  thofe  funeral  folemnities  were  at¬ 
tended  not  only  with  orations  in  praife  of  the  deceafed,  but 
with  prayers  for  him  ;  which  prayers,  it  feem3,  were  made  by 
one  who  perfonated  the  deceafed  :  an  entire  form  of  one  of 
them  is  preferved  by  Porphyry,  and  perhaps  it  may  in  fome 
raeafure  gratify  the  reader’s  curiofity  to  recite  it  from  him. 


"  When  (fays  he)  they  (the  Egyptians)  embalm  their  deceafed 
nobles,  they  privately  take  out  the  entrails,  and  lay  them  up 
in  an  ark  or  cheft  :  moreover,  among  other  things  which  they 
do  in  favour  of  the  deceafed,  lifting  up  the  ark  or  cheft  to  the 
fun,  they  invoke  him  ;  one  of  the  Libitinarii  making  a  prayer 
for  the  deceafed,  which  Euphantus  has  tranflated  out  of  the 
Egyptian  language,  and  is  as  follows : — O  lord,  the  fun,  and 
all  the  gods  who  give  life  to  men,  receive  me,  and  admit  me  in¬ 
to  the  fociety  of  the  immortal  ones ;  for  as  long  as  I  lived  in 
this  world,  I  religioully  worftiipped  the  gods  whom  my  parents 
ftiowed  me,  and  have  always  honoured  thofe  who  begat  my  bo¬ 
dy  :  nor  have  I  killed  any  man,  nor  have  I  defrauded  any  of 
what  has  been  committed  to  my  truft,  nor  have  I  done  any 
thing  which  is  inexpiable.  Indeed,  whilft  I  was  alive,  if  I  have 
finned  either  by  eating  or  drinking  any  thing  which  was  not 
lawful  ;  not  through  mylelf  have  I  finned,  but  through  thefe 
((hewing  the  ark  and  cheft  where  the  entrails  were).  And  hav¬ 
ing  thus  fpoke,  he  calls  it  into  the  river ;  but  the  reft  of  the  body 
he  embalms  as  pure.” 

The  Grecians  received  the  feeds  of  fuperftition  and  idolatrous 
worfhip  from  the  Egyptians,  through  the  coming  of  Cecrops,. 
Cadmus,  Danaus,  and  Erechtheus,  into  Greece  ;  and  among 
other  cuftorns  tranfplanted  from  Egypt  were  the  folemnities- 
ufed  at  the  burial  of  the  dead.  Of  thefe,  an  encomium  on  the 
deceafed  always  formed  a  part,  as  particularly,  noticed  under  the- 
preceding  article. 

From  the  Egyptians  and  Grecians,  efpecially  from  the  latter, 
the  Romans  received  many  of  their  laws  and  cuftorns,  as  well 
as  much  of  their  polytheifm  and  idolatrous  worfhip.  It. 
is  well  known,  that  the  cuflom  of  making  funeral  orations  in 
praife  of  the  dead  obtained  among  them  ;  and  the  manner  in- 
which  their  funeral  fervices  were  performed  has  been  already 
deferibed.  The  corpfe  being  brought  into  their  great  orator}',, 
called  the  Rojira,  the  next  of  the  kin  laudahat  defunflum  pro 
rojiris,  that  is,  made  a  funeral  oration,  in  the  commendation 
principally  of  the  party  deceafed,  but  touching  the  worthy 
a£ts  alfo  of  thofe  of  his  predeceflors  whofe  images  were  there  pre- 
fent.  The  account  given  by  Dr.  Kennett  is  in  thefe  words  : 
“  In  all  the  funerals  of  note,  efpecially  in  the  public  or  indic- 
tive,  the  corpfe  was  firfl  brought  with  a  vaft  train  of  followers- 
into  the  Forum  :  here  one  of  the  neareft  relations  afeended  the 
roftra,  and  obliged  the  audience  with  an  oration  in  praife  of  the 
deceafed.  If  none  of  the  kindred  undertook  the  office,  it  was 
dilcharged  by  fome  of  the  molt  eminent  perfons  in  the  city  for 
learning  and  eloquence,  as  Appian  reports  of  the  funeral  of 
Sylla  :  and  Pliny  the  younger  reckons  it  as  the  laft  addition  to 
the  happinefs  of  a  very  great  man,  that  he  had  the  honour  to- 
be  prailed  at  his  funeral  by  the  nioft  eloquent  Tacitus,  then 
conful  ;  which  is  agreeable  to  Quintilian's  account  of  this 
matter,  Nam  et  furtebr.es,  &c.  For  the  funeral  orations  (lays, 
he)  depend  very  often  on  fome  public  office,,  and.  by  order  of 
fenate  are  many  times  given  in  charge  to  the  magiftrates  to  be 
performed  by  themfelves  in  perfon.  The  invention  of  this  cuf- 
tom  is  generally  attributed  to  Valerius  Poplicola,  loon  after  the 
expulfion  of  the  regal  family,  Piutarch  tells  us,  that,  honouring; 
his  colleague’s  oblequies  with  a  funeral  oration,  it  fo  pleafed  the. 
Romans,  that  it  became  cuftomary  for  the  beft  men  to  cele¬ 
brate  the  funerals  of  great  perfons  with  fpeeches  in  their  com¬ 
mendations.”  Thus  Julius  Crel'ar,  according  to  cuflom,  made, 
an  oration  in  the  roftra,  in  praife  of  his  wife  Cornelia  and  his 
aunt  Julia,  when  deed  ;  wherein  he  ftiowed,  that  his  aunt’s 
delcent  by  her  mother’s  fide  was  from  kings,  and  by  her  fa¬ 
ther’s  from  the  gods.  Plutarch  fays,  that  “  he  approved  of  the 
law  of  the  Romans,  which  ordered  luitable  praifes  to  be  given, 
to  women  as  well  as  to  men  after  death  although  by 
what  he  fays  in  another  place,  it  feems  that  the  old  Roman 
law  was,  that  funeral  orations  ftiould  be  made  only  for  the 
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elder  women  j  and  therefore  he  fays,  that  Caffar  was  the  firft 
that  made  one  upon  his  own  wife,  it  not  being  then  ulual  to 
take  notice  of  younger  women  in  that  way :  but  by  that  action 
he  gained  much  favour  from  the  populace,  who  afterwards 
looked  upon  him  and  loved  him  as  a  very  mild  and  good  man. 
The  reafon  why  fuch  a  law  was  made  in  favour  of  the  women, 
Livy  tells  us,  was  this:  That  when  there  was  fuch  a  fcarcity  of 
money  in  the  public  treafury,  that  the  funi  agreed  upon  to 
give  the  Gauls  to  break  up  the  fiege  of  the  city  and  capitol 
could  not  be  raifed,  the  women  collected  among  themfelves  and 
made  it  up  ;  who  hereupon  had  not  only  thanks  given  them, 
but  this  additional  honour,  that  aftey  death  they  thould  be  fo- 
lemnly  praifed  as  well  as  the  men  :  which  looks  as  if,  before 
this  time,  only  the  men  had  thofe  funeral  orations  made  for 
them. 

This  cuftom  of  the  Romans  very  early  obtained  among  the 
Chrituans.  Some  of  their  funeral  fermons  or  orations  are  now 
extant,  as  that  of  Eufebius  on  Conftantine  j  and  thofe  of  Na- 
zianzen  on  Batil  and  Oaefarius  ;  and  of  Ambroie  on  Valenti- 
tiian,  Theodouus,  and  others.  Gregory,  the  brother  of  Ball], 
made  ,TKr,hm  yo'yoi,  a  funeral  oration,  for  Melitius  bithop  of 
Antioch  :  in  which  orations,  they  not  only  praifed  the  dead, 
but  addrelTed  themfelves  to  them,  which  feems  to  have  intro¬ 
duced  the  cutlom  of  praying  to  departed  faints.  Now  thefe 
orations  were  ufuaily  made  before  the  bodies  of  the  deceafed 
were  committed  to  the  ground ;  which  cutlom  has  been  more 
or  lels  continued  ever  face,  to  this  day.  Thus  it  appears,  that 
thofe  rites  and  ceiemonies  among  the  heathens,  which  have 
been  delivered  from  one  people  to  another,  are  what  have 
given  birth  to 

Funeral  Sermons  and.  Orations  among  Chriftians.  In  all 
eompofitions  of  this  tort  from  the  pulpit,  there  is  one  thing 
which  we  fhould  take  care  to  follow  the  ancients  in  ;  and  that  is, 
not  to  make  fermons  or  orations  indiscriminately,  but  for 
thofe  only  whofe  characters  are  diflinguiflied,  and  who  have 
been  eminently  ufeful  in  the  world.  The  old  heathens  honoured 
thofe  alone  with  this  part  of  the  funeral  folemnity  who  were 
men  of  probity  and  jultice,  renowned  for  their  wifdom  and 
knowledge,  or  famous  for  warlike  exploits  :  this,  as  Ci¬ 
cero  informs  us,  being  part  of  the  law  for  burials,  which  directs 
that  the  praifes  only  of  he  nourabie  perfons  fhall  be  mentioned 
in  the  oration.  It  would  be  much  more  agreeable,  therefore,  if 
our  funeral  difeourfes  were  not  fo  common,  and  if  the  characters 
given  of  the  deceafed  were  ftridtlv  juft,  and  devoid  of  that  ful- 
lome  flaUery  with  which  they  are  too  often  interlarded. 

FUNGI,  from  syo  fl  ,  fungus ,  the  name  of  the  4th  order 
of  the  24th  clafs  of  vegetables,  in  the  Linnaean  fyftem  ;  com¬ 
prehending  all  thofe  which  are  of  the  mufhroom  kind,  and 
which,  in  Tournefort,  conftitute  the  2d,  3d,  4th,  15th,  6tb,  yth, 
and  8th  genera  of  the  firft  feCtion  in  the  clafs  xvii.  This  order  in 
Linnaeus  contains  10  genera.  See  Agaricus,  Boletus,  Cla- 
varia,  Lycopekdon*  Ac. 

Fungi,  an  order  of  plants  in  the  Fragmcnta  Methods  Natu- 
ralis  of  Linnaeus’.  See  Botany,  page  54.  The  ancients  called 
fungi  children  of  the  earth,  meaning,  no  doubt,  to  indicate  the 
obfeurity  of  their  origin.  The  moderns  have  likewife  been  at 
a  lofs  in  what  rank  to  place  them  ;  fome  referring  them  to  the 
animal,  fome  to  the  vegetable,  and  others  to  the  mineral  king¬ 
dom.  Meffrs.  Wilck  and  Miinchaufen  have  not  fcrupled  to 
rank  thefe  bodies  in  the  number  of  animal  productions  j  be- 
eaufe,  when  fragments  of  them  or  their  feeds  were  macerated  in 
water,  thefe  gentlemen  perceived  a  quantity  of  animalcules  dll- 
charged,  which  they  fuppofed  capable  of  being  changed  into  the 
fame  fubftance.  It  was  the  ancient  opinion,  that  beef  could 
produce  bees  ;  but  it  was  referved  for  MefTrs.  Wilck  and 
Miinchaufen  to  fuppole,  that  bees  could  produce  beef.  Wilck 
^fferts,  that  fungi  confift  of  innumerable  cavities,  each  inha- 

6 


bited  by  a  polype  ;  and  he  does  not  hefitate  to  aferibe  the  for¬ 
mation  of  them  to  their  inhabitants,  in  the  fame  way  as  it  has^ 
been  faid  that  the  coral,  the  lichen,  and  the  mucor  were  formed. 
Hedwig  has  lately  fhown  how  ill  founded  this  opinion  is  with 
refpeCt  to  the  lichen  ;  and  M.  Duraride  has  demonftrated  its 
falfity  with  regard  to  the  corallines.  “  Indeed  (fays  M.  Bonnet, 
talking  of  the  animality  of  fungi)  nothing  but  the  rage  for  para¬ 
dox  could  induce  any  one  to  publifh  fuch  a  fable ;  and  I  regret 
that  pofterity  will  be  able  to  reproach  our  times  with  it.  Ob- 
fervation  and  experiment  fhould  enable  us  to  overcome  the  pre¬ 
judices  of  modern  philofopby  now  that  thofe  of  the  ancient 
have  difappeared  and  are  forgotten.” 

It  cannot  be  denied  that  the  mufhroom  is  one  of  the  moft 
perifhable  of  all  plants,  and  it  is  therefore  the  molt  favourable 
for  the  generation  of  infeCts.  Confidering  the  quicknefs  of  its 
growth,  it  mult  be  furnithed  with  the  power  of  copious  abforp- 
tion  ;  the  extremities  of  its  veilels  mult  be  mom  dilated  than  itv 
other  plants.  Its  root  feems,  in  many  cafes,  to  be  merely  in¬ 
tended  for  its  fupport ;  for  fome  fbecies  grow  upon  ttones  or 
moveable  fand,  from  which  it'  is  impoffible  that  they  can  draw 
much  nourifhment.  We  mutt  therefore  fuppofe,  that  it  is 
chiefly  by  the  llalk  that  they  abforb.  Thefe  ftalks  grow  in  a 
moilt  and  tainted  air,  in  which  float  multitudes  of  eggs,  fo 
fmall,  that  the  very  infeCts  they  produce  are  with  difficulty 
feen  by  the  microlcope.  Thefe  eggs  may  be  compared  to  the 
particles  of  the  Byffus,  100,000  of  which,  as  M.  Gleditfch  fays* 
are  not  equal  to  the  fourth  of  a  grain.  May  we  not  fuppole, 
that  a  quantity  of  fuch  eggs  are  abforbed  by  the  veffels  of 
the  fungus,  that  they  remain  there,  without  any  change,  till  the 
plant  begins  to  decay  ?  Betides,  the  eggs  may  be  only  depotited 
on  the  furnace  of  the  plant,  or  they  may  exift  in  the  water  into 
which  they  are  thrown  for  examination.  Do  not  wa  fee  that 
luch  eggs,  difperfed  through  the  air,  are  hatched  in  vinegar,  in 
pafte,  &c.‘  and  wherever  they  find  a  convenient  nidus  for  their 
development  ?  Can  it  be  furpriling  then,  that  the  corruption 
of  the  mufhroom  fhould  make  the  water  capable  of-  difclofing. 
certain  beings  that  are  really  foreign  to  both  > 

It  is  not  more  eafy  to  acquiefee  in  the  opinions  of  thofe  natu- 
ralifts  who  place  the  fungi  in  the  mineral  kingdom,  becaute 
they  are  found  growing  on  porous  ftones,  thence  called  Lapidcs 
Futigarii ;  which,  however,  mull  be  covered  with  a  little  earth, 
and  be  watered  with  tepid  water,  in  order  to  favour  the  growth. 
Such  muthrooms  are  no  more  the  produce  of  the  (tone,  than  the 
lichen  is  of  the  rock  to  which  it  adheres,,  or  the  mofs-of  the  tree 
on  which  it  is  found.  We  have  only  to  obferve  the  growth  of 
mufhroorns  to  be  convinced,  that  this  happens  by  development, 
and  not  by  addition  or  combination  of  parts  as  in  minerals-.  The 
opinion  of  Boccone,  who  attributed  them  to  an  unCtuous  mat¬ 
ter  performing  the  funCtion  of  feed,  and  acquiring  ex-tendon 
by  apportion  of  limilar.  parts,  and  that  of  Morifon,  who  con¬ 
ceived  that  they  grew  fpontaneouliy  out  of  the  earth  by  a  cer¬ 
tain  mixture  of  fait  and  fulphur,  joined  with  oils  from  the  dung, 
of  quadrupeds,  have  now  no  longer  any.  adherents.  Fungi  are 
produced,  they  live,  they  grow,  by  development  p  they  are  ex- 
poled  to  thofe  viciffitudes  natural  to  the  different  periods  of  life 
which  characterize  living  ihbffances  ;  they  perifh  and  die.  They 
extraft,  by  the  extremity  of  their  veilels,  the  iuiees  with  which 
they  are  nourillied  ;  they  elaborate  and  afiimiiate  them  tcutheir 
own  fubffance.  They  are,  therefore,  organized  and  living- 
beings,  and  confequently  belong  to  the  vegetable  kingdom. 
But  whether  they  are  real  plants,  or  only  the  production  of 
plants,  is  (till  a  matter  in  difpute  with  the  ableft  naturalifts. 

Some  ancient  authors  have  pretended  to  difeover  the  feed  of 
mulhrooms  ;  .  but  the  opinion  was  never  generally  received.  Pe- 
tronius,  when  he  is  laughing  at  the  ridiculous  magnificence  of 
his  hero  Trimalcio,  relates,  that  he  had  written,  to  the  Indies  ton 
the  feed  of  the  morclle. 
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Thefe  productions  were  generally  attributed  to  the  fupcr- 
fluous  humidity  of  rotten  wood,  or  other  putrid  fubltances.  The 
•opinion  took  its  rife  from  obferving  that  they  grew  moll  copi- 
oully  in  rainy  weather.  Such  was  the  opinion  of  Tragus,  of 
Bauhin,  and  even  of  Columna,  who,  talking  of  the  peziza,  fays, 
that  its  fubftance  was  more  folid  and  harder,  becaufe  it  did  not 
originate  from  rotten  Wood,  but  from  th tpitmta  of  the  earth.  It 
is  not  furpriting  that,  in  times  when  the  want  of  experiment 
and  obfervation  made  people  believe  that  infedts  could  be  gene¬ 
rated  by  putrefaction,  we  fhould  find  the  opinion  general,  that 
fungi  owed  their  origin  to  the  putrelcence  of  bodies,  or  to  a  vif- 
cous  humour  analogous  to  putridity. 

Malpighi  could  not  fatisfy  himfelf  as  to  the  exiftence  of  feeds 
which  other  botanifts  had  pretended  to  difcover.  He  only  fays, 
that  thefe  plants  muft  have  them,  or  that  they  perpetuate  them- 
felves  and  {hoot  by  fragments.  Micheli,  among  the  moderns, 
appears  to  have  employed  himfelf  moft  fuccefsfully  on  this  fub- 
jeH.  He  imagined,  that  he  not  only  faw  the  feeds,  but  even 
the  ftamina,  as  well  as  the  little  tranfpareilt  bodies  deftined  to 
favour  the  difiemination  and  the  fecundation  of  thefe  feeds.  Be¬ 
fore  this  author.  Lifter  thought  be  perceived  feeds  in  the  Fungus 
ferofus  crajfus  magiius  of  John  Bauhin  :  the  little  round  bodies 
that  are  found  in  the  pezizae  and  helvellre,  at  that  time,  paffed 
for  feeds  ;  which  did  not  appear  at  all  probable  to  Marfigli,  con- 
fidering  that  the  eye,  when  atfifted  with  the  very  beft  microl'copes, 
could  perceive  nothing  fimilar  in  much  larger  fungi.  Indeed 
thefe  bodies  may  be  the  capfules  or  covers  of  the  feeds,  if  they 
are  not  the  feeds  themfelves.  However  this  may  be,  Marfigli, 
obferving  that  fungi  were  often  without  roots  or  branches,  and 
that  they  wanted  flowers  and  feeds,  the  means  which  nature 
•employs  for  the  production  of  perfeCt  plants,  thought  himfelf 
warranted  in  doubting  whether  thefe  beings  could  be  ranked  in 
the  number  of  vegetables. 

The  doubts  of  Marfigli  prompted  him  to  obferve  the  forma¬ 
tion  of  fungi.  Their  matrix  he  called  Situs  :  he  imagined  they 
grew  in  places  where  they  met  with  an  unCtuous  matter,  com- 
poled  of  an  oil  mixed  with  nitrous  fait,  which,  by  fermentation, 
produced  heat  and  moifture,  and  infinuated  itfelf  between  the 
fibres  of  wood  ;  that  is,  he  imagined  them  the  production  of  a 
vifcous  and  putrefcent  humour.  Lancifi,  in  like  manner,  con- 
fidered  fungi  as  owing  their  exiftence  to  the  putrefaCtion  of  ve¬ 
getables,  and  fuppofed  them  a  difeafe  in  the  plant ;  but  he  ima¬ 
gined,  “  that  the  fibres  of  the  tree  were  neceffary  to  their  pro¬ 
duction,”  as  is  the  cafe  in  the  formation  of  galls  ;  he. compared 
them  to  the  warts  and  other  excrefcences  of  the  human  body. 
He  added,  that  fuch  fungous  vegetable  tumours  muft  neceflarily 
aflume  various  forms  and  figures,  from  the  fluids  which  diftend 
the  tubes  and  vefiels  relaxed  by  putrelcence,  from  the  duCti- 
lity  of  the  fibres  and  their  direction,  and  from  the  aCtion  of  the 
air. 

This  opinion  has  been  refuted  by  the  celebrated  naturalift  M. 
•de  Juilieu,  in  the  Memoirs  of  the  Academy  of  Sciences  for  the 
year  1728.  He  maintains,  that  the  fungi  have  a  great  analogy 
with  the  lichen,  which  is  allowed  to  be  a  vegetable  ;  that,  like 
the  lichen,  they  aredivefted  of  ltalk,  branches,  and  leaves  :  that, 
like  it,  they  grow  and  are  nourilhed  upon  the  trunks  of  trees, 
on  pieces  of  rotten  wood,  and  on  all  forts  of  putrid  vegetables; 
that  they  referable  the  lichen  too  in  the  rapidity  of  their  growth, 
and  the  facility  with  which  many  of  them  may  be  dried  and  re- 
ftored  to  their  former  figure,  upon  being  immerfed  in  water  ; 
and,  laftly,  that  there  is  a  great  fimilarity  in  the  manner  in 
which  their  feeds  are  produced.  He  affirms,  that  or.ly  the 
warts  and  excrefcences  which  grow  on  animal  bodies,  and  the 
knots  and  other  tumours  that  are  to  be  found  on  trees,  can  be 
compared  with  one  another  ;  for  they  are  compofed  equally  of 
the  folid  and  liquid  fubftance  of  the  plant  or  animal  on  which 
they  grow  5  whereas  the  matter  of  the  fungi  is  not  only  quite 


diftinCt  from  that  of  the  plants  on  which  they  are  found,  but  of¬ 
ten  entirely  fimilar  to  the  fubftance  of  thofe  that  fpring  imme¬ 
diately  from  the  earth. 

The  organization,  fays  M.  de  Juffieu,  which  diftinguifhes 
plants  and  other  productions  of  nature,  is  vifible  in  the  fungi  ; 
and  the  particular  organization  of  each  fpecies  is  conftant  at  ali 
times  and  in  all  places  ;  a  circumftance  which  could  not  happen 
if  there  were  not  an  animal  re-produCtion  of  fpecies,  and  confe- 
quently  a  multiplication  and  propagation  by  feed.  This  is  not, 
he  fays,  an  imaginary  fuppofition  ;  tor  the  feeds  may  be  felt  like 
meal  upon  mufhrooms  with  gills,  efpecially  when  they  begin 
to  decay;  they  may  be  feen  with  a  magnifying  glafs,  in  thofe 
that  have  gills  with  black  margins  :  and,  laftly,  fays  he,  bo¬ 
tanifts  can  have  no  doubt  that  fungi  are  a  diftinCt  clafs  of  plants, 
becaufe,  by  comparing  the  obfervations  made  in  different  coun¬ 
tries  with  the  figures  and  deferiptions  of  fuch  as  have  been  en¬ 
graven,  the  fame  genera  and  the  fame  fpecies  are  every  where 
found. 

Notwithftanding  this  refutation  by  M.  de  Juilieu,  another 
naturalift,  M.  de  Necker,  has  lately  maintained,  in  his  work 
entitled  Mycitologia,  That  the  fungi  ought  to  be  excluded  from 
the  three  kingdoms  of  nature,  and  be  confidered  as  intermediate 
beings.  He  has  obferved,  like  Marfigli,  the  matrix  of  the  fun¬ 
gi  :  and  has  fubftituted  the  word  carchte  (initium  faciens)  in- 
ftead  of  Jitus  ;  imagining  that  the  rudiment  of  the  fungus  can¬ 
not  exift  beyond  that  point  in  which  the  development  of  the  fila¬ 
ments  or  fibrous  roots  is  perceived.  He  allows  that  fungi  are 
nourilhed  and  grow  like  vegetables  ;  but  he  thinks  that  they 
differ  very  much  from  them  in  refpeCt  of  their  origin,  ftrufture, 
nutrition,  and  rapidity  of  growth.  He  fays,  that  the  various 
veffels  which  compofe  the  organization  of  vegetables  are  not  to 
be  found  in  the  fungi,  and  that  they  feem  entirely  compofed  of 
cellular  fubftance  and  bark  :  l'o  that  this  fimple  organization  is 
nothing  more  than  an  aggregation  of  velfels  endowed  with  a  com¬ 
mon  nature,  that  fuck  up  the  moifture  in  the  manner  of  a 
fponge ;  with  this  diff  erence,  that  the  moifture  is  affimilated 
into  a  part  of  the  fungus.  Laftly,  that  the  fructification,  the 
only  elfential  part  of  a  vegetable,  and  which  diftinguifhes  it 
from  all  other  organized  bodies,  being  wanting,  fungi  cannot 
be  confidered  as  plants.  This  he  thinks  confirmed  by  the  con¬ 
ftant  obfervation  of  thofe  people  who  gather  the  morelle  and 
the  muffiroom,  and  who  never  find  them  in  the  fame  fpots 
where  they  had  formerly  grown.  As  the  generation  of  fungi, 
fays  M.  Necker,  is  always  performed  when  the  parenchyma¬ 
tous  or  cellular  fubftance  has  changed  its  nature,  form,  and 
function,  we  muft  conclude  that  it  is  the  degeneration  of  that 
-part  which  produces  thefe  bodies. 

But,  if  fungi  were  owing  merely  to  the  degeneration  of  plants, 
they  would  be  ftil!  better  entitled  to  conftitute  a  new  kingdom. 
They  would  then  be  a  decompofition,  not  a  new  formation  or 
new  bodies.  Befides,  we  cannot  deny  that,  in  thofe  bodies 
which  form  the  limit  between  the  animal  and  vegetable  kins'- 
doms,  the  organization  becomes  fimple,  as  the  organs  deftined 
for  nutrition  are  multiplied  ;  but,  as  the  lalt  in  the  clafs  of  in- 
ferits  belongs  to  the  animal  kingdom,  fungi  ought,  notwithftand¬ 
ing  the  fimplicity  of  their  organization,  trill  to  belong  to  the  ve¬ 
getable  kingdom.  The  parenchymatous  or  cellular  fubftance, 
which,  as  Mr.  Bonnet  fays,  is  univerfally  extended,  embraces 
the  whole  fibrous  fyftem,  and  becomes  the  principal  inftrument 
of  growth,  muft  naturally  be  more  abundant  in  thefe  produc¬ 
tions  ;  and  this  accounts  for  the  rapidity  of  their  enlargement. 
Befides,  growth,  whether  flow  or  rapid,  never  was  employed  to 
determine  the  prefence  or  abfence  of  the  vegetable  or  animal 
character.  The  draba  verna,  which  in  a  few  weeks  (hoots,  puts 
forth  its  leaves,  its  flowers,  and  fruit,  is  not  lefs  a  plant  than  the. 
palm.  The  infeft  that  exifts  but  for  a  day  is  as  much  an  ani¬ 
mal  as  the  elephant  that  lives  for  centuries.  As  to  the  feeds  of 
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the  fungi,  it  is  probable  that  nature  meant  to  withdraw  from 
our  eyes  the  dilTemination  of  thefe  plants,  by  making  the  feeds 
almoft  imperceptible ;  audit  is  likewife  probable,  that  natli- 
ralifts  have  feen  nothing  but  their  capfules.  Since,  however,  from 
the  imperfection  of  our  fenfes,  we  are  unable  to  perceive  thel'e 
feeds,  ought  we  to  infer  that  they  do  not  exift  ?  Are  we  autho¬ 
rized  to  conclude  this,  becaufe  we  do  not  find  mufhrooms  where 
we  have  found  them  a  year  before  ?  Undoubtedly  not  ;  for  the 
greater  part  of  plants  require  a  particular  foil,  and  the  fame 
mould  that  this  year* will  fofter  a  rare  plant  will  next  year  al¬ 
low  it  to  perifh.  Neither  are  we  at  liberty  to  deny  the  exift- 
ence  of  thefe  feeds,  becaufe  thofe  bodies  which  have  been  called 
their  feeds,  and  the  fragments  or  cuttings  of  the  plants  them- 
felves,  have  not  produced  others  of  the  fame  fpecies.  Nature 
feems  to  have  referved  for  herfelf  the  care  of  diffeminating  cer¬ 
tain  plants :  it  is  in  vain,  for  inftance,  that  the.  botanilt  fows 
the  dull  found  in  the  capfules  of  the  orchis,  which  every  one  al¬ 
lows  to  be  the  feed.  But,  after  all,  what  are  thofe  parts  in  the 
fungi  cafually  obferved  by  natura'iifts,  and  which  they  have 
taken  for  the  parts  of  fructification  ?  Thefe  are  quite  diftindl 
from  the  other  parts  ;  and  whatever  may  be  their  ufe,  they 
cannot  have  been  formed  by  a  prolongation  of  the  cellular  fub- 
flance,  or  of  the  fibres  of  the  tree  on  which  the  fungus  grows  : 
they  are  therefore  owing,  like  flower  and  fruit,  to  the  proper 
organization  of  the  plant.  Thefe  plants,  therefore,  have  a  par¬ 
ticular  exiftence,  independent  of  their  putrefying  nidus.  The 
gills  of  certain  fungi,  which  differ  effentially  from  the  reft  of 
the  plant  in  their  conformation,  would  be  futficient  to  authorize 
this  latter  opinion.  But  can  putrefaction  create  an  organic 
iubftance  ? 

Nature  undoubtedly  diffeminates  through  the  air,  and  over 
the  furface  of  the  earth,  innumerable  feeds  of  fungi,  as  well  as 
«ggs  of  inl'eCts.  The  plant  and  the  animal  are  excluded,  when 
the  nidus  or  the  temperature  is  favourable  for  their  develop¬ 
ment.  No  fortuitous'  concourfe,  either  of  atoms  or  fluids,  could 
produce  bodies  fo  cxquifitely  and  fo  regularly  organized.  It  is 
fufncient  to  throw  one's  eyes  on  the  beautiful  plates  which 
Schseffer  has  publifhed  of  them,  and  compare  them,  by  the 
glafs,  with  the  warts  and  other  excrefcences  of  animals,  to  be 
convinced  that  they  have  not  the  fame  origin.  The  funCtion 
of  the  cellular  fubftance  in  vegetables  muft  be  greatly  fu- 
perior  to  that  in  animals,  if  it  could  produce  any  thing  but  de¬ 
formities. 

The  greater  part  of  fungi  exhibit  a  configuration  much  too 
regular,  conftant,  and  uniform,  to  be  the  effeCt  of  chance  or  pu¬ 
trefaction.  As  this  form  is  preferved  the  fame  inall  places  where 
fungi  have  been  found,  it  follows,  that  they  contain  in  them- 
felves  the  principles  of  their  re-produCtion.  Theyr  refemble  the 
mitletoe  and  other  parafitic  plants,  which  are  perfectly  diltinCt 
from  the  trees  on  which  they  grow.  The  fungi,  therefore,  are 
organized  and  living  fubftances,  or  true  plants.  If  the  man¬ 
ner  of  their  production  is  unknown,  that  of  fome  infeCts  is  fo  too. 

FUNGIT/E,  in  natural  hiltory,  a  kind  of  foffile  coral,  of 
a  conic  figure,  though  lom etimes  Hat  and  llriated  longitudinally. 

FUNGUS,  in  furgery,  denotes  any  fpongy  excreicence.  See 
Surgery. 

FUNNEL  of  a  Chimney,  the  lliaft  or  fmalleft  part  of  the 
wafte,  where  it  is  gathered  into  its  leal!  dimenfions.  Palladio 
direCts,  that  the  funnels  of  chimneys  be  carried  through  the 
roof  four  or  five  feet  at  lead,  that  they  may  carry  the  fmoke 
clear  from  the  houfe  into  the  air.  He  alfo  advifes,  that  cham¬ 
ber  chimneys  be  not  made  narrower  than  10  or  1 1  inches,  nor 
broader  than  15  ;  for  if  too  narrow,  the  fmoke  will  not  be  able 
to  make  its  way-  3  and,  if  too  wide,  the  wind  will  drive  it  back 
into  the  room.  See  the  articles  Chimney  and  Fireplace. 

FUR,  or  Furr,  in  commerce.  See  Furr. 

FURBISHER,  a  perlon  who  furbifhes,  polilhcs,  or  cleans 
Yol.  III. 


arms,  as  guns,  fwords,  piftols,  &c. ;  which  Is  chiefly  performed 
with  emery.  See  the  article  Emery. 

FURCA,  in  antiquity,  a  piece  of  timber  refcmbling  a  fork, 
ufed  by  the  Romans  as  an  inftrument  of  punifliment.  The 
punifhment  of  the  furca  was  of  three  kinds  :  the  firft  only  igno¬ 
minious,  when  a  niafter,  for  finall  offences,  forced  a  fervant  to 
cany  a  furca  on  his  flioulders  about  the  city.  The  fecond  was 
penal,  when  the  party  was  led  about  the  circus,  or  other  place, 
with  the  furca  about  his  neck,  and  whipped  all  the  way.  The 
third  was  capital,  when  the  malefaftor  having  his  head  faftened 
on  the  furca,  was  whipped  to  death. 

FURCHE',  in  heraldry,  a  crofs  forked  at  the  ends. 

FURETIERE  (Antony),  an  ingenious  and  learned  French¬ 
man,  was  born  at  Paris  in  1620,  and  after  a  liberal  education 
became  eminent  in  the  civil  and  canon  law.  He  was  firft  an 
advocate  m  the  parliament ;  and,  afterwards  taking  orders,  was 
prefented  with  the  abbey"  of  Chalivoy  and  the  priory  of  Chuines. 
Many  works  of  literature  recommended  him  to  the  public  :  but 
what  he  is  chiefly  known  by  and  valued  for,  is  his  Univerfal 
Dictionary  of  the  French  Tongue,  in  which  he  explains  the 
terms  of  art  in  all  fciences.  He  had  not,  however,  the  pleafure 
of  feeing  this  ufeful  work  publifhed  before  his  death,  which 
happened  in  1688.  He  was  of  the  French  academy;  and  the 
dilputes  and  quarrels  which  he  had  with  certain  members  of  it 
made  a  great  noife  in  the  world. 

FURIA,  in  zoology,  a  genus  of  infeCts  belonging  to  the  or¬ 
der  of  vermes  zoophyta.  There  is  but  one  fpecies,  viz.  the  in- 
fernalis.  This  has  a  linear  fmooth  body  ciliated  on  each  fide, 
with  reflexed  feelers  preffed  to  its  body.  In  Finland,  Bothnia, 
and  the  northern  provinces  of  Sweden,  it  was  not  unfrequently 
that  people  were  leized  with  a  pungent  pain,  confined  to  a 
point,  in  the  hand  or  other  expofed  part  of  the  body,  which 
prefently  increafed  to  a  mod  excruciating  degree,  and  even 
fometimes  proved  fuddenly  fatal.  This  diforder  was  more  parti¬ 
cularly  obferved  in  Finland,  efpecially  about  boggy  and  marfhy 
places,  and  always  in  autumn.  At  length  it  was  difeovered 
that  this  pain  inftantly  fucceeded  fomething  that  dropped  out  of 
the  air,  and  in  a  moment  penetrated  and  buried  itfelf  in  the 
flefh.  The  Finlanders  had  tried  variety  of  applications  to  no 
purpofe,  until  at  length  a  poultice  of  curds  or  cheefe  was  found 
the  molt  effectual  in  eafing  the  pain  :  and  the  event  difeovered 
that  the  inleft  was  allured  by  this  application  to  leave  the  ilefli ; 
as,  on  its  removal,  this  worm,  no  longer  than  the  fixth  of  an 
inch,  was  found  in  it,  and  thus  the  caufe  of  this  painful  difea'fe 
appeared.  But  by  what  means  this  creature  is  railed  into  the 
air  is  as  yet  unknown. 

FLTRIES,  in  Pagan  antiquity,  certain  goddeffes  whofe  of¬ 
fice  it  was  to  punifh  the  guilty  after  death.  They  were  ihree 
in  number:  AleCto,  Megoera,  and  Tifiphone;  who  were  de- 
feribed  with  fnakes  inftead  of  hair,  and  eyes  like  lightning, 
carrying  iron  chains  and  whips  in  one  hand,  and  in  the  otherflam- 
ing  torches  ;  the  latter  to  difeover,  and  the  former  to  punifh,  the 
guilty  :  and  they  were  luppofed  to  be  conftantly  hovering  over 
f'uch  perfons  as  hrfd  been  guilty  of  any  enormous  crime.  My- 
thologilts  fuppofe,  that  Tifiphone  punifhed  the  crimes  which 
lprang  from  hatred  or  anger ;  Megaera,  thofe  from  envy  :  and 
AleCto,  thofe  from  an  infatiable  purluit  after  riches  and  plea- 
lure.  They  were  worfhipped  at  Cafina  in  Arcadia,  and  at  Car- 
mia  in  Peloponnefus.  They  had  a  temple  at  Athens  near  the 
Areopagus,  and  their  priefts  were  chofen  from  amongfl  the 
judges  of  that  court.  At  Telphufia,  a  city  in  Arcadia,  a  black 
ewe  was  facrifiecd  to  them. 

FURIUS  (Bibaculus),  a  Latin  poet  who  flourifhed  about  joq 
B.  C.  He  wrote  annals  in  verfe,  of  which  Macrobius  recites 
fome  fragments.  Suetonius  alfo  relates  fome  verles  of  his  on 
Valerius  Cato,-  in  his  IHuftrious  Grammarians. 

FURLING,  in  the  fea  language,  fignifies  the  wrapping  up 
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and  binding  any  fail  clofe  to  the  yard  ;  which  is  done  by  hawl- 
ing  upon  the  clew-lines,  bunt-lines,  &c.  which  wraps  the  fail 
clofe  together,  and  being  bound  faft  to  the  yard  the  fail  is  furled. 

FURLONG,  a  long  mealure,  equal  to  one-eighth  of  a  mile, 
or  40  poles.  It  is  alfo  ufed  in  fome  law-books  for  the  eighth 
part  of  an  acre. 

FURLOUGH,  in  the  military  language,  a  licence  granted 
by  an  officer  to  a  foldier,  to  be  abfent  for  fome  time  from 
bis  duty. 

FURNACE,  an  utenfil  or  veffel  proper  to  contain  fire,  or  to 
raife  and  maintain  a  vehement  fire  in,  whether  of  coal  or  wood. 
Of  thefe  there  are  a  great  variety,  according  to  the  different  nfes 
to  which  they  are  applied.  In  all  furnaces  the  principal 
things  to  be  attended  to  are,  1.  To  confine  the  heat  as  much  as 
poffible  to  the  matter  to  be  operated  upon  5  2.  To  prevent  its 
being  diffipated  ;  3.  To  produce  as  much  heat  with  as  little 
fuel  as  pothble  ;  and,  4.  To  have  it  in  our  power  to  regulate 
the  degree  of  heat  according  to  our  plealure. 

To  anfwer  the  firfi  intention,  the  fire  is  ufually  confined  in 
a  chamber  or  cavity  built  on  purpofe  for  it,  and  furnifhed  with 
a  door  for  putting  in  the  fuel  ;  a  grate  for  fupporting  it,  and 
allowing  air  to  pafs  through,  as  well  as  the  afhes  to  drop  down 
into  a  cavity  provided  on  purpofe,  and  called  the  ajh-fnt. 
Thus  the  heat  produced  by  the  inflamed  fuel  is  confined  by  the 
fides  of  the  furnace,  and  obliged  to  fpend  great  part  of  its  force 
upon  the  fubjeft  inclofed. 

The  fecond  intention,  viz.  to  prevent  the  diflipation  of  the 
beat,  is  obtained  by  fhutting  the  door  of  the  furnace;  taking 
care  that  the  chimney  be  not  too  wide,  and  that  the  matter  to 
be  afted  upon  be  placed  in  fuch  a  manner  that  the  fire  may 
have  its  full  effedl  upon  it  as  it  goes  up  the  chimney. 

The  third  intention,  which  is  the  moft  important,  is  at  the 
fame  time  the  molt  difficult  to  anfwer,  an!  depends  entirely 
upon  the  proportion  between  the  fpaces  betwixt  the  furnace 
bars  and  the  widenefs  and  height  of  the  chimney.  This  will 
appear  from  a  confideration  of  the  principles  on  which  the  de¬ 
grees  of  inflammation  are  produced.  Thefe  depend  entirely  on 
the  current  of  air  which  paffes  through  the  inflamed  fuel.  As 
foon  as  the'  fuel  is  fet  on  fire,  a  cernain  degree  of  heat  is  pro¬ 
duced  ;  'but  unlefs  a  conftant  influx  of  air  is  admitted  through 
the  burning  fuel,  the  fire  is  inllantly  extinguifhed  ;  nor  is  it  pof¬ 
fible  by  any  means  to  renew  the  inflammation  until  we  admit  a 
ilream  of  frefh  air  among  the  fuel.  When  this  is  done,  a  rare¬ 
faction  commences  in  the  air  of  the  fire-place  of  the  furnace  ; 
fo  that  it  is  no  longer  a  counterpoife  to  the  external  air,  and  is 
therefore  driven  up  the  chimney  by  that  which  enters  at  the 
afh-pit.  This  again  palling  through  the  fuel  is  rarefied  in  its 
turn  ;  and  giving  place  to  frefh  quantities,  there  is  a  conftant 
flow  of  air  up  the  chimney.  In  proportion  to  the  rarefaction  of 
the  air  in  the  fire-place,  the  greater  is  the  heat.  But  by  a  cer¬ 
tain  conftruftion  of  the  furnace,  the  under  part  of  the  chimney 
will  become  almoft  as  llrongly  heated  as  the  fire-place;  by 
which  means,  though  a  very  ftrong  current  of  air  is  forced 
through  the  fuel,  yet  as  great  part  of  the  heat  is  fpent  on  the 
chimney,  where  it  can  be  of  no  ufe,  the  fuel  is  wafted  in  a  very 
confiderable  degree.  To  avoid  this,  we  have  no  other  method 
than  to  contradl  the  throat  of  the  chimney  occafionally  by  a 
Hiding  plate ;  which  when  put  quite  in  fhuts  up  the  whole 
vent,  and,  by  being  drawn  out  more  or  lefs,  leaves  a  larger  or 
fmaller  vent  at  plealure.  This  plate  ought  to  be  quite  drawn 
out  till  the  fuel  is  thoroughly  kindled,  and  the  furnace  well  heat¬ 
ed,  fb  that  a  current  of  air  may  flow  ftrongly  through  the  fuel. 
After  this  the  plate  is  to  be  put  in  a  certain  length,  fo  as  juft  to 
prevent  the  fmoke  from  coming  out  at  the  door  of  the  furnace. 
The  rarefaCtion  of  the  air  in  the  fire-place-will  folicit  a  very 
confiderable  draught  of  air,  which  will  keep  the  fuel  inflamed  to 
a  great  degree;  at  the  fame  time  that  the  heat,  being  reflected 
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from  every  part  of  the  furnace  excepting  that  narrSrfr  paflags 
where  the  fmoke  goes  up,  becomes  very  intenfe.  A  large  quan¬ 
tity  of  fuel  may  be  put  in  at  once,  which  will  confume  flowly, 
and  thus  require  but  little  attention  in  comparifon  with  thofit 
furnaces  where  no  fuch  precaution  is  ufed.  The  hiding-plate 
may  be  made  of  caft-iron  in  thole  furnaces  where  no  great  heat 
is  excited  ;  but  in  others  fire-clay  will  be  more  convenient.  The 
contrivance,  however.  Is  fcarce  applicable  to  thofe  furnaces 
where  great  quantities  of  metal  are  to  be  melted  ;  and  ac¬ 
cordingly  the  wafte  of  fuel  there  is  immenfe.  It  is  computed, 
that  the  ironworks  of  Carrou  in  Stiriingfhire  confume  annually 
as  many  coals  as  would  be  fufficient  for  a  city  containing 
700,000  inhabitants. 

The  fourth  intention,  viz.  that  of  regulating  the  heat,  is  ac- 
complifhed  by  allowing  only  a  certain  quantity  of  air  to  pafs 
through  the  fuel.  For  this  purpofe,  according  to  Dr.  Black,  it 
is  necelfary  to  have  the  command  of  the  furnace  below ;  the 
parts  above  being  frequently  filled  with  fmall  quantities  of  foot. 
The  belt  method  of  managing  this  is  to  fhut  up  the  door  of  the 
afh-hole  perfectly  clofe,  and  to  have  a  fet  of  round  holes  bearing 
a  certain  proportion  to  one  another;  and  their  areas  being  as 
I,  2,  4,  8,  16,  &c.  Seven  or  eight  of  thefe  ought  to  be  made 
in  the  door  of  the  afh-pit,  which  will  give  a  fufficient  command- 
over  the  fire.  When  the  fire  is  to  be  increafed  to  the  utmoft,  all. 
the  paifages  both  above  and  below  are  to  be  thrown  open,  and  the 
height  of  the  vent  augmented  ;  which,  by  increafing  the  height 
of  the  column  of  rarefied  air,  increafes  alfo  the  motion  of  that 
through  the  fuel,  and  of  confequenee  alfo  the  heat  of  the  furnace.. 
Macquer  recommends  another  tube  applied  to  the  afh-pit, 
wideft  at  the  end  fartheft  from  the  furnace,  and  tapering  gra¬ 
dually  towards  it.  The  intention  of  this  is  to  augment  the  cur¬ 
rent  and  velocity  of  the  air  by  its  being  made  to  pafs  from  a 
wider  into  a  narrower  vent ;  but  though  this  is  no  doubt  true, 
the  air  will  not  ultimately  move  with  greater  velocity  than  if 
the  tube  were  not  there.  It  can  only  be  ufeful,  therefore,  in., 
cafes  where  the  furnace  is  placed  in  a  fmall  room,  and  the  tube 
itfelfhas  a  communication  with  the  external  air. 

EJfay  or  Cupelling  Furnace  (fee  plate  35.)  This  furnace  ia 
deferibed  in  Cramer’s  Art  of  ElFaying,  in  the  following  man¬ 
ner  :  1.  Make  with  iron  plates  a  hollow  quadrangular  priffij,.. 
eleven  inches  broad  and  nine  inches  high  aa,  lb,  ending  at 
top  in  a  hollow  quadrangular  pyramid  lb,  cc,  feven  inches 
high,  terminating  in  an  aperture  at  top  feven  inches  fquare. 
This  prifm  mull  be  doled  at  bottom  with  another  iron 
plate,  which  ferves  as  a  bafis  or  bottom  to  it,  aa.  2.  Near 
the  bottom  make  a  door  e,  three  inches  high,  and  five 
inches  broad,  that  leads  to  the  afh-hole.  3.  Above  this  door, 
and  at  the  height  of  fix  inches  from  the  balls,  make  another 
door  f,  of  the  figure  of  a  fegment  of  a  circle,  four  inches  broad  at 
its  balis,  and  three  inches  and  a  half  high  in  the  middle.  4.  Then 
fallen  three  iron  plates  on  the  forepart  of  this  furnace.  Let  the 
firft  of  them  gg,  eleven  inches  long  and  half  an  inch  high,  be 
faftened  fo  that  its  lower  edge  fliall  reft  againft  the  bottom  of’ 
the  furnace,  with  three  or  four  rivets;  and  in  fuch  a  manner, 
that  there  may  be  between  the  upper  edge  of  the  laid  plate  and 
the  fide  of  the  furnace  a  groove  fo  wide,  as  that  the  Aiders  of  the 
lower  door  kk  may  be  put  into  it,  and  freely  move  backwards 
and  forwards  therein  :  thefe  mull  be  made  of  a  thicker  iron- 
plate.  The  fecond  iron-plate  hh,  eleven  inches  long,  three 
inches  high,  and  perfectly  parallel  to  the  foregoing  plate, 
mult  be  faftened  in  the  fpace  between  the  two  doors,  in 
fuch  manner  that  both  the  upper  and  the  lower  edges  of  it 
may  form  a  hollow  groove  with  the  fide  of  the  fnrnaCe.  One 
of  thefe  grooves,  which  is  turned  downwards,  ferves  to  re¬ 
ceive  the  upper  edge  of  the  Aiders  that  fhut  the  lower  door 
No.  2.  The  other,  that  turns  upwards,  is  to  receive  the 
inferior  edges  of  the  Aiders  of  the  fmall  door  above,  No.  3.. 
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The  third  plate  ii,  which  is  like  the  firft,  mull  be  riveted  clofe 
above  the  upper  door,  in  fuch  a  manner  that  it  may  form  a 
groove  turning  downwards,  and  contiguous  to  the  upper  edge 
of  the  upper  door  No.  3.  5.  In  order  to  (hut  both  doors 

No.  2,  3,  you  muff  adapt  to  each  of  them  two  tliders  made  of 
iron-plates,  that  may  move  within  the  above-mentioned  grooves 
Ik,  11.  But  the  two  tliders  belonging  to  the  upper  door  No.  3 
mull  have  each  a  hole  near  the  top;  that  is,  one  a  fmall  hole 
one-fifth  part  of  an  inch  broad,  and  one  inch  and  a  half  long 
m  ■,  and  the  other  a  -femicircular  aperture,  one  inch  high  and 
two  inches  broad  n.  Let,  befides,  each  ilider  have  a  handle, 
that  they  may  be  laid  hold  of  when  they  are  to  be  moved. 
6.  Moreover,  let  five  round  holes,  one  inch  broad,  be  bored  in 
the  furnace ;  two  of  which  mull  be  made  in  the  fore-part  of 
the  furnace  00,  two  others  in  the  back  part ;  all  at  the  height  of 
five  inches  from  the  bottom,  but  three  inches  and  a  half  ditlant 
from  each  fide  of  the  furnace ;  and,  finally,  a  fifth  hole  p,  at 
the  height  of  one  inch  above  the  upper  edge  of  the  door  f.  7.  In 
fhort,  let  the  infide  of  the  furnace  be  armed  with  iron-hooks, 
jutting  out  half  an  inch,  and  about  three  inches  diftant  from 
each  other,  to  fallen  the  lute  with  which  the  furnace  is  to  be  co¬ 
vered  over  within.  8.  Let  then  an  iron,  moveable,  hollow, 
quadrangular  pyramid three  inches  high,  be  adapted  to  the 
upper  Iquare  aperture  d  of  the  furnace,  at  the  bafis  feven 
inches  broad,  ending  upwards  in  a  hollow  tube  r,  three  inches 
in  diameter,  two  inches  high,  almolt  cylindrical,  though  tome- 
what  convergent  at  top.  This  prominent  tube  ferves  to  fupport 
a  funnel  or  iiue,  which  is  almolt  cylindrical,  hollow,  made  of 
iron-plates,  and  two  feet  high  ;  and  which,  when  a  very  tlrong 
fire  is  required,  is  put  perpendicularly  upon  the  fhorter  tube,  in 
fuch  a  manner,  that  it  enters  clofe  into  it,  one  inch  and  a  halt 
or  two  inches  deep,  and  may  again  be  taken  off  at  pleafure, 
when  there  is  no  need  of  fo  ftrong  a  fire.  But  this  pyramidal 
cover  q  mutt  befides  have  two  handles  ss  adapted  to  it,  that  it 
may  be  laid  hold  of,  and  thus  be  taken  away  or  put  on  again : 
and  that  this,  being  put  on  the  aperture  d  of  the  furnace,  may 
’  not  be  eafily  thrown  down,  let  an  iron  plate  be  riveted  to  the 
right  and  left  upper  edge  of  the  furnace  cc,  and  be  turned 
down  towards  the  infide,  fo  as  to  make  a  furrow  open  before  and 
behind,  into  which  the  lateral  edges  of  the  cover  may  enter  and 
be  fattened,  and  at  pleafure  be  moved  backwards  and  forwards, 
whenever  it  mull  be  put  on  or  moved.  9.  Let  afquare  ledge, 
made  of  a  thick  iron-plate,  be  faliened  at  top  of  the  upper 
edge  of  the  lower  door  e:  this  is  defigned  to  fupport  the 
grate  and  the  lute ;  but  it  mull  be  made  of  two  pieces, 
that  it  may  be  eafily  introduced  into  the  cavity  of  the  fur¬ 
nace.  Thus  you  will  have  an  alfiay  oven,  which  mull  after¬ 
wards  be  covered  over  on  the  infide  with  lute.  This  you  are 
to  do  as  follows : 

That  the  fire  may  be  better  confined,  and  that  the  iron  may 
not  be  deftroyed  by  growing  red-hot,  the  whole  infide  of  the 
furnace  mult  be  covered  over  with  lute,  one  finger  or  one  finger 
and  a  half  thick.  The  lute  fit  for  this  is  deferibed  under  Chemis¬ 
try,  p.  397.  But  before  you  employ  this  lute,  you  mull  firft  put 
within  the  furnace  fmall  iron  bars,  equal  in  length  to  the  dia¬ 
meter  of  the  oven,  quadrangular,  prifmatical,  half  an  inch 
thick,  having  their  extremities  fupportedby  a  fquare  iron  ledge, 
and  three-fourths  of  an  inch  diftant  from  each  other ;  and  you 
mull  fallen  them  fo,  that  their  flat  fides  may  be  oblique  with 
regard  to  the  tranfverfe  fedtion  of  the  furnace,  and  that  the  two 
©ppofite  angles  may  look  one  upwards  and  the  other  down¬ 
wards  :  the  bars  mull  not  be  laid  flat,  but  edgewife  ;  by  which 
fituation  you  hinder  the  allies  of  the  fuel  of  the  five  from  being 
detained  too  long  between  the  intcrllices  of  the  faid  iron-bars, 
and  from  making  an  obftruclion  that  would  oppofe  the  free 
draught  of  the  air.  The  furnace  being  then  covered  over  with 
lute,  and  dried  up  by  a  gentle  heat,  is  at  laft  fit  for  docimaftical 
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operation,  and  efpecially  for  fuch  as  mull  be  performed  in  the 
a  flay -oven. 

If  then  an  operation  is  to  be  made  in  the  furnace  hitherto  de¬ 
feribed,  you  mull  let  through  the  four  lower  holes  above  de¬ 
feribed  of  the  furnace  00  placed  before  and  behind,  and  diredlly 
oppofite  to  each  other,  two  iron-bars  one  inch  thick,  and  long 
enough  that  their  extremities  on  every  fide  may  jut  out  of  the 
holes  a  fmall  matter.  Thefe  ferve  to  fupport  the  muffle  and 
its  bottom.  You  then  introduce  the  muffle  through  the  upper 
aperture  of  the  furnace  d,  and  place  it  upon  the  above  deferibed 
iron-bars,  in  fuch  a  manner,  that  the  open  fore-fide  of  it  be 
contiguous  to  the  inward  border  of  the  upper  door/.  The  fuel 
of  the  fire  is  introduced  through  the  top  of  the  furnace  d ;  the 
cover  of  which  g,  on  this  account,  mult  be  moveable,  and  not 
very  heavy.  The  beft  fuel  for  the  tire  is  charcoal  made  of  the 
hardeft  wood,  efpecially  of  beech,  broken  into  fmall  pieces  of 
the  bignefs  of  an  inch,  wherewith  the  muffle  mult  be  covered 
over  fome  inches  high.  We  then  reject  larger  bits  of  coals,  be- 
caufe  they  cannot  fall  through  the. narrow  interllices  between 
the  fides  of  the  muffle  and  thofe  of  the  furnace,  and  cannot  of 
courfe  fufficiently  furround  the  circumference  of  the  muffle. 
Whence  it  happens,  that  there  are  on  every  fide  places  void  of 
fuel,  and  the  fire  is  either  not  ftrong  enough  or  unequal.  But 
if,  on  the  contrary,  you  ufe  coals  too  fmall,  then  a  great  part 
fall  immediately  through  the  interllices  of  the  grate  into  the 
afli-hole ;  and  the  tendered:  particles  of  them  turn  too  loon  into 
allies,  and,  by  increafing  the  heap  of  allies,  obftrudl  the  free 
draught  of  the  air,  which  is  here  greatly  requifite. 

A  perfect  management  of  the  fire  is  nioft  materially  necef- 
fary  in  the  performing  of  operations  in  this  furnace  ;  therefore 
the  chemical  reader  mull  give  attention  to  what  follows.  If 
the  door  of  the  afli-hole  e  is  quite  open,  and  the  Aiders  of  the 
upper  door  f  drawn  towards  each  other,  fo  as  to  touch  one  ano¬ 
ther  in  the  middle  of  the  door  ;  and  if  befides  the  cover  q,  and 
the  funnel  adapted  to  its  tube  r,  is  upon  the  top  q  of  the  fur¬ 
nace  -y  the  fire  will  be  then  in  the  higheft  degree  poflible ; 
though,  in  the  mean  time,  it  is  hardly  ever  neceffiiry  to  put  the 
funnel  on,  except  in  a  very  cold  feafon  :  but  if,  after  having  dif- 
pofed  the  furnace  in  the  manner  juft  deferibed,  you  put  red  burn¬ 
ing  coals  into  the  open  upper  door/ of  it,  the  fire  is  Hill  more 
increafed  thereby  :  however,  this  artifice  is  never,  or  very  fel- 
dom,  necelfary.  When  you  fhut  the  upper  door  with  only  that 
Aider  that  has  a  narrow  oblong  hole  in  it  m,  then  the  heat  be¬ 
comes  a  little  lefs  ;  but  it  diminifhes  ftill  mo  e  when  you  fhut 
the  door  with  the  other  Aider  that  has  in  it  the  femicircular  hole 
n,  which  is  larger  than  that  of  the  firft  Aider  :  nay,  the  heat 
again  is  lefs  when  you  take  away  the  funnel  put  at  the  top  of 
the  cover  :  finally,  the  door  of  the  afli-hole  being  either  in  part 
or  totally  fhut,  the  heat  is  ftill  diminifhed  ;  becaule  the  draught 
of  air  fo  neceflary  to  excite  the  tire  is  thereby  hindered  :  but  if, 
befides  all  thefe, you  likewife  open  the  upper  door  quite,  then  the 
air,  rufliing  into  the  muffle,  cools  the  bodies  put  under  it,  that 
are  to  be  changed,  to  a  degree  never  required  in  any  operation, 
and  fuch  as  will  entirely  hinder  the  boiling  of  lead:  If,  during 
the  operation,  the  fire  begins  to  decay,  or  to  grow  unequal,  it  is 
a  fign  that  there  are  places  void  of  coals  between  the  fides  of  the 
furnace  and  thofe  of  the  muffle  :  therefore,  in  this  cafe,  you 
mufi  ftir  your  coals  on  every  fide  with  an  iron  rod,  which  is  to- 
be  introduced  through  the  upper  hole  p  of  the  furnace,  that 
they  may  fall  together,  and  thus  adl  in  a  proper  manner  and 
equality. 

However,  you  are  to  obferve  concerning  the  regimen  of  the 
fire  juft  deferibed,  that  though  the  apparatus  is  made  with  all 
the  exadlnefs  mentioned,  neverthelels  the  effedt  does  not  always 
anfwer  it  :  the  caufe  of  which  difference  has  moil  commonly 
its  origin  in  tlje  various  difpofitions  of  the  air ;  for  as  ever}’  fire 
is  more  exci.„d  by  coals  in  proportion  as  the  air,  more  con- 
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dsn  fed  and  more  quickly  agitated,  ftvik.es  them  more  violently 
(which  the  effeft  of  the  bellows  plainly  fhows) ;  it  thence  ap¬ 
pears,  that  in  warm  and  wet  weather,  when  the  atmofphere  is 
light,  the  tire  muftbe  lefs  efficacious  in  furnaces;  that  likewife, 
when  feveral  furnaces,  fituated  near  each  other,  are  burning  at 
the  fame  time,  the  fire  is  in  part  fuffocated,  becaufe  the  ambient 
air  is  thereby  rendered  more  rare  and  lighter.  The  fame  effeft 
is  produced  by  the  fun,  efpecially  in  fummer-time,  when  it 
fhines  upon  the  place  where  the  furnace  is  fituated.  The  at- 
-mofphere,  on  the  contrary,  being  heavier  in  cold  dry  weather, 
excites  a  very  great  fire. 

The  heat  of  the  fire  afts  the  ftronger  upon  the  bodies  to  be 
changed,  as  the  muffle  put  in  the  furnace  is  lefs;  as  the  faid 
muffle  has  more  and  larger  fegments  cut  out  of  it ;  as  the  tides  of 
this  muffle  are  thinner;  in  fiiort,  as  there  are  more  veflels  placed 
in  the  hinder  part  of  the  muffle ;  and  on  the  contrary.  In  this 
cafe,  when  many  of  the  conditions  requifite  for  the  exciting  of 
fire  are  wanting,  then  indeed  the  artificer,  with  all  his  (kill,  will 
hardly  be  able  to  excite  the  fire  to  a  fufficient  degree,  in  order  to 
perform  operations  well,  in  common  affay-ovens,  even  though 
he  ufes  bellows,  and  puts  coals  into  the  upper  door  of  the  fur¬ 
nace.  For  this  reafon,  the  grate  ought  to  be  put  almoft  three 
inches  below  the  muffle,  left  the  air,  rufhing  through  the  afti- 
hole,  thould  cool  the  bottom  of  the  muffle,  which  happens  in 
common  affay-ovens;  and  again,  that  the  fmaller  coals,  almoft 
already  confumed,  and  the  affles,  may  more  eafily  fall  through 
the  interfaces  of  the  grate,  and  the  larger  coals,  ftill  fit  to  keep 
mp  the  fire,  be  retained,  Laffly,  the  above-mentioned  funnel  is 
added,  that  the  blowing  of  the  fire  being,  by  means  of  it,  in- 
creafed  as  much  as  poffible,  this  might  at  laft  be  carried  to  the 
requifite  degree;  for  the  fire  may  always  be  diminiffied,  but  not 
always  be  increafed  at  pleafure,  without  the  atiffiance  of  a  pro- 
.per  apparatus. 

j Reverberatory  Furnace  ufed  in  the  fmelting  of  ores.  Fig. 

2.  reprefents  a  longitudinal  feftion  of  one.  1.  The  mafonry. 

2.  The  afh-hole.  3.  A  channel  for  the  evaporation  of  the 
moifture.  4.  The  grate.  5.  The  fire-place.  6.  The  inner 
part  of  the  furnace.  7.  A  bafon  formed  of  fand.  8.  The  ca¬ 
vity  where  the  melted  metal  is.  9.  A  hole  through  which  the 
fcoria  is  to  be  removed.  10.  The  paffage  of  the  flame  and 
fmoke,  or  the  lower  part  of  the  chimney  ;  which  is  to  be  car¬ 
ried  up  to  a  height  of  about  30  feet.  ji.  A  hole  in  the  roof, 
through  which  the  ore  is  thrown  into  the  furnace.  This  fur¬ 
nace  is  18  feet  long,  12  feet  broad,  and  9^  high. 

Refining  Furnace.  Fig.  3.  reprefents  a  longitudinal  feftion 
of  one.  1.  The  mafonry  of  the  pillars  and  walls  furrounding 
the  furnace.  2.  The  channels  for  carrying  off  the  moifture. 

3.  Other  fmall  channels  which  join  in  the  middle  of  the  bafon. 

4.  The  bafon  made  of  bricks.  3 .  A  bed  of  afhes.  6.  The 
hollow  or  bafon  in  which  the  metal  is  melted  and  refined. 
7.  The  great  flame-hole.  8.  The  two  openings  for  the  entry  of 
the  tuyeres  of  the  bellows.  9.  The  vault  or  dome  of  the  fur¬ 
nace.  10.  The  fire-place.  11.  The  grate.  12.  The  draught- 
hole.  13.  A  hole  in  the  vault,  which,  being  opened,  ferves 
to  cool  the  furnace. 

Other  furnaces  for  chemical  operations  are  deferibed  under 
the  article  Chemistry,  p.  395  and  478. 

Steam-Engine  Furnace.  A  furnace  of  this  fort  is  de¬ 
feribed  in  the  fpecification  of  the  patent  obtained  for  the  inven¬ 
tion  by  Mr.  Watt  of  Birmingham.  His  “  improved  methods 
of  conftrufting  furnaces  or  fire-places  confift  in  caufing  the 
fmoke  or  flame  of  the  frefh  fuel,  in  its  way  to  the  flues  or 
chimney,  to  pafs,  together  with  a  current  of  freffi  air,  through, 
over,  or  among,  fuel  which  has  already  ceafed  to  fmoke,  or 
which  is  converted  into  coaks,  charcoal,  or  cinders,  and  which 
is  intenlely  hot ;  by  which  means  the  fmoke  r  rd  grofl'er  parts 
$£  the  flame,  by  coming  into  clofe  contaft  wit'S, r  or  by  being 


brought  near  unto,  the  faid  intenfely-hot  fuel,  and  by  being 
mixed  with  the  current  of  frefh  or  unburnt  air,  are  confumed, 
or  converted  into  heat,  or  into  pure  flame  free  from  fmoke.’* 
This  is  done,  “  firft,  by  flopping  up  every  avenue  or  paffage  to 
the  chimney  or  flues,  except  luch  as  are  left  in  the  interfaces  of 
the  fuel,  by  placing  the  frefh  fuel  above,  or  nearer  to,  the  exter¬ 
nal  air  than  that  which  is  already  converted  into  coaks  or  char¬ 
coal  ;  and  by  conftrufting  the  fire-places  in  fuch  manner  that 
the  flame,  and  the  air  which  animates  the  fire,  muff  pafs  down¬ 
wards,  or  laterally,  or  horizontally,  through  the  burning  fuel,  and 
pafs  from  the  lower  part,  or  internal  end  or  fide,  of  the  fire¬ 
place,  to  the  flues  or  chimney.  In  fome  cafes,  after  the  flame 
has  paffed  through  the  burning  fuel,  it  is  made  to  pafs 
through  a  very  hot  funnel,  flue,  or  oven,  before  it  comes  to  the 
bottom  of  the  boiler,  or  to  the  part  of  the  furnace  where  it  is 
propofed  to  melt  metal,  or  perform  other  office,  by  which 
means  the  fmoke  is  ftill  more  effeftually  confumed.  In  Other 
cafes,  the  flame  is  carried  immediately  from  the  fire-place  into 
the  fpace  under  a  boiler,  or  into  the  bed  of  a  melting  or  other 
furnace.  The  drawing  fig.  1  (plate  35.)  fhews  a  feftion  of  a 
fire-engine  boiler,  and  its  furnace  or  fire-place,  which  has  been 
chofenfor  an  example  of  the  application  of  this  new  method  to 
the  heating  and  evaporating  of  water.  A  A  is  the  boiler,  which 
may  be  made  of  any  form  fuitable  to  its  ufe.  B  B  is  a  flue, 
furrounding  the  boiler  as  ufual.  C  is  the  uptake,  or  paffage 
from  the  fpace  under  the  boiler  to  the  flues.  D  D  is  a  funnel 
or  flue  for  the  flame  to  come  from  the  fire-place  to  the  boiler. 
E  E  is  a  place  to  contain  the  allies ;  and  F  is  a  door  to  take 
them  out  at,  which  muff  be  kept  continually  {hut  during  the 
time  of  working.  G  H  is  the  fire-place  :  the  frefh  fuel  is  put 
in  atG,  and  gradually  comes  down  as  the  fuel  below  confumes. 
The  part  at  H  is  very  hot,  being  filled  with  the  coaks  or  coajs 
which  have  ceafed  to  fmoke.  I  is  an  opening  or  openings,  to 
admit  frefh  air  and  regulate  the  fire.  K  is  a  door  into  the 
fpace  under  the  boiler ;  which,  being  opened,  admits  air,  and 
flops  the  draught  of  the  chimney  when  the  operation  is  wanted, 
toceafe.  Fig.  2.  is  a  feftion  of  the  fame  fire-place  in  the  other 
direftion  ;  in  which  M  M  is  the  back  of  the  fire-place ;  L  the 
brick  arch  on  which  the  fuel  lies  ;  and  E  the  afh-hole.  Fig.  3 
is  an  outfide  view  of  the  fame  fire-place,  fhewing  the  air-holes 
1 1,  and  the  afh-hole  door  F ;  and  fig.  4  is  a  plan  of  the  fame, 
with  part  of  the  boiler  feating,  taken  in  the  line  Z  Z  of  fig.  1. 
The  dotted  lines  reprefent  the  flues,  and  the  darts  point  out  the 
direftion  of  the  flame.  The  fire  is  firft  kindled  upon  the  brick 
arch  L  (fig.  1.) ;  and,  when  well  lighted,  more  fuel  is  gradually 
added  until  it  is  filled  up  to  G  ;  and  care  is  taken  to  leave  pro¬ 
per  interftices  for  the  air  to  pafs,  either  among  the  fuel,  or  be¬ 
tween  the  fuel  and  the  front  wall  N  ;  and  as  much  air  is  admit¬ 
ted  at  1 1  as  can  be  done  without  caufing  the  fmoke  to  afeend 
perpendicularly  from  G,  which  it  will  do  if  too  much  air  is  ad¬ 
mitted  at  II.  The  dimenfions  of  this  fire-place  are  fhewn  by 
the  fcale,  and  are  properly  adjufted  for  burning  about  eighty- 
four  pounds  weight  of  coals  in  an  hour  ;  where  greater  or  lefs 
quantities  are  required  to  be  burnt,  the  furnaces  muff  be  en¬ 
larged  or  diminifhed  accordingly ;  or,  if  much  greater,  more 
furnaces  than  one  muff  be  employed.  Fig.  5  reprefents  this 
new  fire-place  as  applied  to  a  furnace  for  melting  iron  and 
other  metals,  and  conffrufted  without  the  funnel  or  perpendi¬ 
cular  flue  D  in  fig.  1.  In  this  defeription,  the  fame  letters  re¬ 
fer  to  the  fame  parts  in  all  the  preceding  figures. 

Mr.  Watt  alfo  conftrufts  theie  new  fire  places  fo  that  the  part 
GH  lies  floping,  or  horizontal,  and  otherwife  varies  the  figure  of 
form,  and  proportions  ;  but  in  all  cafes  the  principle  is  the  fame  ; 
the  frefh  or  raw  fuel  being  placed  next  the  external  air,  and  fo 
that  the  fmoke  or  flame  pafl'es  over  or  through  the  coaked 
or  charred  part  of  the  fuel.  He  alfo  occafionally  covers  the 
opening  G,  and  caufes  the  air  to  enter  only,  or  principally,  at  1 1. 
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In  particular  cafts,  he  places  the  frelh  fuel  on  a  grate  as  ufual, 
as  at  A  A  fig.  6,  and  beyond  that  grate,  at  or  near  the  place 
where  the  flame  qjafles  into  the  flues  or  chimneys,  he  places 
another  fnialler  grate  B,  on  which  he  maintains  a  fire  of  char¬ 
coal,  coaks,  or  coals  which  have  been  previoufly  burnt  until 
they  have  ceafed  to  fmoke  ;  which,  by  giving  intenfe  heat  and 
admitting  fome.  frelh  air,  confumes  the  fmoke  of  the  firfl  fire. 
Laftly,  he  flutes  his  new  invention  to  confifl  only  in  the  method 
of  confuming  the  fmoke,  and  increafing  the  heat,  by  caufing 
the  fmoke  and  flame  of  the  frefli  fuel  to  pafs  through  very  hot 
funnels  or  pipes,  or  among,  through,  or  near,  fuel  which  is 
intenfely  hot,  and  which  has  ceafed  to  fmoke  3  and  by  mixing 
it  with  frefh  air  when  in  thefe  circumftances  ;  and  in  the  form 
and  nature  of  the  fire-places  above  mentioned  :  the  boilers  and 
other  parts  of  the  furnaces  being  fuch  as  are  in  common  ufe. 
Thefe  new-invented  fire-places  are  alfo  applicable  to  furnaces  for 
almoft  every  other  purpofe. 

In  vol.  iv.  of  the  Repertory  is  given  the  following  account  of 
a  furnace  of  this  fort  by  Mr.  W.  Thompfon,  who  deferihes  his 
invention  to  be  “  a  furnace  which  will  eff'eClually  confume  the 
fmoke  arifing  from  it,  without  requiring  more  coals  than  ufual, 
as  has  been  the  cafe  with  former  contrivances  for  that  purpofe. 
It  may  be  adapted  to  any  boiler  or  copper  already  let  up,  and 
at  a  very  fmall  expence.  Fig.  1,  is  a  febtion  of  an  oblong  boiler 
and  fire-place,  a  a  a  a,  The  brick  work  in  which  boilers  are 
ufually  fet.  A  A,  The  boiler.  Two  iron  flues  run  through 
this  boiler,  and  alfo  go  round  it.  B  B,  The  fire-place  ;  which 
mult  be  about  one-third  longer  than  they  are  generally  made. 
C,  An  arch,  which  runs  acrbfs  the  fire-place,  two  inches  lower 
than  the  bottom  of  the  flue  under  the  boiler,  and  about  the  mid¬ 
dle  of  the  fire-place.  D  D  D  D,  Flues  through  which  the  hot 
air  afeends,  and  fpends  its  heat  on  the  boiler.  E.  The  door  of 
the  fire-place  ;  which  mult  have  a  fmall  {flutter  in  it.  Through 
this  fhutter  the  coals  mull  be  gently  ftirred  up,  by  the  (lice  or 
poker,  taking  care  not  to  injure  the  arch,  nor  to  raile  too  great 
a  quantity  of  coals  at  once.  F  is  a  fmall  fpace  left  behind  the 
fire  for  a  current  of  air  to  come  through,  as  in  the  patent 
lamps.  G.  A  brick  placed  with  its  whole  length  acrofs  the 
fire-place,  to  hinder  the  coals  from  falling  down  the  fpace  F, 
and  choking  it.  Fig.  2,  is  a  front-view  of  the  fame  boiler  and 
fire-place,  in  which  the  fame  letters  reprefent  the  fame  parts. 
H  II  are  two  Hides,  the  one  fliifting  backwards,  the  other  for¬ 
wards,  to  make  the  fpace  F,  for  the  current  of  air,  larger  or 
fmaller,  as  by  practice  may  be  found  bed. 

The  manner  in  which  this  furnace  operates  Is  thus:r-The 
arch  C  hinders  the  fmoke  from  going  up  the  chimney,  and 
obliges  it  to  pafs  through  the  fire  behind  it  5  which  has  a  very 
ftrong  draught,  and  burns  the  fmoke  as  it  palles  through  it. 
The  air  which  comes  up  through  th«  fpace  F  gives  frefli  vigour 
to  the  flame,  which  confumes  any  fmoke  that  may  be  left.  It 
muft  be  oblerved  that  too  much  air  will  have  a  very  bad  effeCt, 
as  it  will  cool  the  flame  ;  fherefore  the  Aides  H  H  mull  be  re¬ 
gulated  in  fuch  manner  as  the  operator  may  find  moll  advan¬ 
tageous.  The  fliutter  in  the  door  E  mull  alfo  be  of  a  proper 
fize  ;  as  its  being  too  large  or  too  fmall  will  be  prejudicial. 

Machines  for  Blowing  Air  into  Furnaces.  The  earlielf  me¬ 
thod  of  animating  large  fires  in  the  furnaces  where  ores  were 
frnelted  feems  to  have  been  by  expofing  them  to  the  wind. 
Such  was  the  practice  of  the  Peruvians  before  the  arrival  of  the 
Spaniards  among  them.  Alonfo  Barba  relates,  that  their  fur¬ 
naces,  called  guairas,  were  built  on  eminences,  where  the  air 
was  freeft  ;  that  they  were  perforated  on  all  fides  with  holes, 
through  which  the  air  was  driven  in  when  the  wind  blew,  which 
was  the  only  time  when  the  work  could  be  carried  on ;  that 
under  each  hole  was  made  a  projection  of  the  ftone-work,  on 
which  were  laid  burning  coals,  to  heat  the  air  before  it  entered 
the  furnace.  Some  authors  fpeak  of  feveral  thoufands  of  thefe 
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guairas  burning  at  once  on  the  fides  and  tops  of  the  hills  of  Pn- 
tofi  ;  and  feveral  remains  of  this  praClice  arc  to  be  found  in  dif¬ 
ferent  parts  of  Great  Britain. 

This  method  of  fupplying  air  being  found  generally  inef¬ 
fectual  and  precarious,  the  inftruments  called  bellows  fucceeded. 
Thefe  were  at  firlt  worked  by  the  firength  of  men  ;  but  as  this 
was  found  to  be  very  laborious  and  expenfive,  the  force  of  run¬ 
ning  water  was  employed  to  give  motion  to  thefe  machines. 
Thus  a  much  greater  quantity  of  metal  could  be  procured  than 
formerly,  and  the  feparalioii  was  likewife  more  complete  :  in- 
fomuch,  that  in  many  places  the  flags  or  cinders  from  which  the 
iron  had  formerly  been  extracted  were  again  ufed  as  frefli  ore, 
and  yielded  plenty  of  metal. 

But  though  this  method  was  found  to  be  greatly  preferable  to 
the  others,  yet  great  improvements  wereftill  wanted.  J11  order 
to  melt  very  large  quantities  of  ore  at  a  time,  it  wasneceflary  to 
ufe  bellows  of  an  immenfe  fize  ;  and  in  proportion  to  their  fize 
they  flood  in  need  of  the  more  frequent  aua  expenfive  repairs. 
The  oil  alfo,  which  the  bellows  required  in  large  quantity* 
becoming  rancid,  was  found  to  generate  a  kind  of  inflammable 
vapour,  which  fometimes  buvft  the  bellows  with  explofioit,  and 
thus  rendered  them  totally  ufelefs.  A  new  method,  therefore, 
of  blowing  up  fires,  altogether  free  from  the  abovementioned  in- 
conveniencies,  was  fallen  upon  by  means  of  water.  It  depends 
on  the  following  principle,  viz.  That  a  ftream  of  water,  run¬ 
ning  through  a  pipe,  if  by  any  means  it  is  mixed  with  air  at  its 
entrance  into  the  pipe,  will  carry  that  air  along  with  it,  and 
part  with  it  again  asfoon  as  it  comes  out  of  the  pipe  ;  and  if  the 
air  is  then  colleCled  by  a  proper  apparatus,  it  may  with  fuccefs 
be  ufed  for  exciting  the  mod  violent  degrees  of  heat. 

In  plate  35  is  reprefented  a  machine  of  this  kind.  AB  fhows 
the  fiream  of  water  falling  into  the  funnel,  whofe  throat  is  con¬ 
tracted  at  B  ;  after  which  the  ftream  runs  through  the  perpen¬ 
dicular  pipe  EF,  in  the  upper  part  of  which  there  are  fome 
fmall  holes  reprefented  by  cdtf.  Through  thefe  holes  the  air 
has  accefs  to  mix  itlelf  with  the  defeending  water,  which  being 
dafhed  againft  the  fides  of  the  pipe  is  reduced  to  froth,  and  thus 
fills  the  whole  cavity  of  the  pipe  EF,  which  is  confiderably  larger 
than  the  throat  of  the  funnel  B.  When  this  frothy  ftream  enters 
the  veflel  C,  the  air  extricates  itfelf  from  the  water  ;  and  as  it 
cannot  return  through  the  pipe  EF,  becaufe  it  is  continually 
filled  with  a  ftream  of  liquid  matter,  it  flies  off  with  conliderable 
force  through  the  fmaller  pipe  D,  by  which  it  is  conveyed  to  the 
furnace. 

From  this  defeription,  it  is  evident  that  the  principal  thing 
to  be  kept  in  view  in  the  conftruCtion  of  thefe  machines  is,  to 
mix  the  defeending  ftream  of  water  with  as  great  a  quantity  of 
air  as  poffible.  For  this  purpofe  the  contrivance  reprefented  in 
the  left-hand  machines  anl'wers  much  better  than  the  former. 
By  this  the  water  defeending  from  the  refervoir  A  falls  into  a 
kind  of  cullender  B,  perforated  with  a  great  number  of  holes  in 
its  fides.  Thus  the  water  being  forced  out  in  a  number  of  fmall 
ftreams  is  very  effectually  dallied  againft  the  fides  of  the  wide  de¬ 
scending  pipe,  when  it  enters  the  condenfmg  veflel  C,  and  is 
fent  off  by  the  pipe  D,  as  in  the  former. 

In  fome  machines  of  this  kind  the  conftruCtors  feem  to  have 
been  of  opinion,  that  a  great  height  was  required  in  the  water¬ 
fall  ;  but  Dr.  Lewis,  who  hath  made  a  great  number  of  expe¬ 
riments  upon  the  fubjeCt,  fliows,  that  an  excels  in  height  can 
never  make  up  for  a  deficiency  in  the  quantity  ot  the  water. 
Four  or  five  feet,  he  thinks,  is  a  fufficient  height  for  the  water¬ 
fall  ;  where  there  is  a  greater  height,  however,  it  may  be  ren¬ 
dered  ufeful,  by  joining  two  or  more  machines  together  in  the 
manner  reprefented  in  the  plate;  where  the  water,  after  having 
once  emitted  its  air  in  the  condenfing  veflel  C,  flows  out  into  a 
new  refervoir  E.  From  thence  it  defeends  through  another 
cullender  F,  and  defeending  from  it  into  a  condenfing  veflel 
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G,  the  air  is  extricated,  and  carried  off  through  the  pipe  H. 
The  upper  figure  reprefents  the  cullender,  with  the  lhapes 
of  the  holes  and  their  proportional  diftances,  according  to  Dr. 
Lewis. 

Thus,  with  very  little  expence,  where  there  is  a  fufficient 
quantity  of  water,  as  ftrong  a  blaft  of  air  as  can  be  defired  may 
be  readily  obtained  ;  for  feveral  machines  may  be  conftrudted, 
and  joined  together  in  a  manner  fomewhat  fimilar  to  that  above 
mentioned,  until  all  the  quantity  of  water  is  employed.  It  is 
proper  to  obferve,  however,  that  as  by  this  method  the  air  is 
loaded  with  moilture,  it  is  proper  to  make  the  condenfing 
veffel  as  high  as  conveniently  may  be,  that  the  air  may  arrive 
at  the  furnace  in  as  dry  a  itate  as  potlible.  The  long  {lender 
pipes  in  the  left-hand  machines  reprefent  a  gage  filled  with 
mercury  or  v/ater,  by  which  the  Itrength  of  the  blaft  may  be 
determined. 

In  the  large  iron  founderies  another  method  is  ufed  for  blow¬ 
ing  up  the  fires  by  means  of  a  kind  of  air-pumps.  Thefe  con- 
fiit  of  caft-iron  cylinders  of  about  three  feet  diameter,  exactly 
fitted  with  a  pifton  moved  up  and  down  by  means  of  a  water¬ 
wheel.  In  the  bottom  of  the  cylinder  is  a  large  valve  like  that 
of  a  bellows,  which  rifes  as  the  pifton  is  lifted  up,  and  thus  ad¬ 
mits  the  air  into  the  cavity  of  the  cylinder  from  below.  Imme¬ 
diately  above  the  bottom  is  a  tube  which  goes  to  the  furnace ; 
and  as  it  proceeds  from  the  cylinder  is  furnifhed  with  a  vaive 
opening  outward.  Thus,  when  the  pifton  is  drawn  up,  the 
valve  in  the  bottom  riles  and  admits  the  air  that  way  into  the 
cylinder  ;  while  the  lateral  valve  fhuts,  and  prevents  any  air 
from  getting  into  it  through  the  pipe.  When  the  pifton  is 
thruft  down,  the  valve  in  the  bottom  fhuts,  while  the  air  being 
comprefled  in  the  cavity  of  the  cylinder  is  violently  forced  out 
through  the  lateral  tube  into  the  furnace.  In  the  great  found ery 
at  Carron,  four  of  thefe  large  cylinders  were  a  few  years  ago 
employed  at  their  principal  furnace,  and  fo  contrived  that  the 
ilrokes  of  the  piftons,  being  made  alternately,  produced  an  al¬ 
moft  uninterrupted  blaft.  Some  little  intermiffion  might  indeed 
be  perceived  by  the  air,  but  it  was  too  trifling  to  produce  any 
feniible  effect  on  the  heat  of  the  furnace.  Even  this  could  have 
been  prevented  by  means  of- a  large  refervoir  into  which  all  the 
four  cylinders  might  difeharge  their  blaft.  This  ftiould  be  fur¬ 
nifhed  with  a  heavy  pifton  ;  whole  weight,  being  fupported  by 
the  air  of  the  cylinder  alone,  would  force  it  out  through  its  la¬ 
teral  tube  in  a  manner  perfectly  equable,  without  any  of  that 
puffing  or  interruption  in  the  blaft,  perceptible  though  but  in  a 
fmall  degree  in  the  other. 

FURR,  in  commerce,  fignifies  the  fkins  of  different  wild  beafts, 
dreffed  in  alum  with  the  hair  on,  and  ufed  as  a  part  of  drefs, 
by  princes,  magi  Pirate's,  and  others.  The  kinds  raoft  in  ufe 
a:e  thofe  of  the  ermine,  fable,  caftor,  hare,  rabbit,  &c.  See 
Mustela. 

It  was  not  till  the  later  ages  that  the  furrs  of  beafts  became  an 
article  of  luxury.  The  more  refined  nations  of  ancient  times 
never  made  ufe  of  them  :  thefe  alone  whom  the  former  ftigma- 
tifed  as  barbarians  were  clothed  in  the  fkins  of  animals.  Strabo 
deferibes  the  Indians  covered  with  the  fkins  of  lions,  panthers, 
and  bears  ;  and  Seneca,  the  Scythians  clothed  with  the  fkins  of 
foxes  and  the  leffer  quadrupeds.  Virgil  exhibits  a  pi&ure  of  the, 
favage  Hyperboreans,  fimilar  to  that  which  our  late  circumna¬ 
vigators  can  witnefs  to  in  the  clothing  of  the  wild  Americans, 
utifecn  before  by  any  polifhcd  people. 

Gens  effrxna  'lir/hn  liipheo  tunditur  Euro-, 

Et  piiudum  ful'vis  ‘velantur  corpora  fetis. 

Moft  part  of  Europe  was  at  this  time  in  fimilar  circumftance3. 
Ceefiu  might  be  as  muon  amazed  with  the  fkin-dreffed  heroes  of 
Britain,  as  our  celebrated  Cook  was  at  thofe  of  his  new-difeo- 
vered  regions.  What  time  hath  done  to  us,  time,  under  hu¬ 


mane  conquerors,  may  effect  for  them.  Civilization  may 
take  place ;  and  thofe  fpoils  of  animals,  which  are  at  prefent 
effential  for  clothing,  become  the  mere  objects  of  ornament  and 
luxury. 

It  does  not  appear  that  the  Greeks  or  old  Romans  ever  made 
ufe  of  furrs.  It  originated  in  thofe  regions  where  they  moft 
abounded,  and  where  the  l'everity  of  the  climate  required  that 
fpecies  of  clothing.  At  firft  it  confifted  of  the  fkins  only,  almoft 
in  the  ftate  in  which  they  were  torn  from  the  body  of  the  beaft  ; 
but  as  foon  as  civilization  took  place,  and  manufactures  were 
introduced,  furrs  became  the  lining  of  the  drefs,  and  often  the 
elegant  facing  of  the  robes.  Tt  is  probable  that  the  northern 
conquerors  introduced  the  fafhion  into  Europe.  We  find  that,, 
about  the  year  522,  when  Totila  king  of  the  Vifigoths  reigned 
in  Italy,  the  Suethons  (a  people  of  modern  Sweden)  found, 
means,  by  help  of  the  commerce  of  ntimberlefs  intervening  peo¬ 
ple,  to  tranfmit,  for  the  ufe  of  the  Romans ,  fapbilinas  pelles>: 
the  precious  fkins  of  the  fables.  As  luxury  advanced,  furrs, 
even  of  the  moft  valuable  fpecies,  were  ufed  by  princes  as  linings, 
for  their  tents :  thus  Marco  Polo  in  1242  found  thofe  of  the; 
Cham  of  Tartary  lined  with  ermines  ancf  fables.  He  calls  the 
laft  Zibelines  and  Zamholines.  He  fays  that  thofe  and  other  pre¬ 
cious  furrs  were  brought  from  countries  far  north ;  from  the 
land  of  Dark nefs,  and  regions  almoft  inacceffible  by  reafon  o£ 
moralfes  and  ice.  The  Welch  fet  a  high  value  on  furrs  as  early, 
as  the  time  of  Howel  Dda,  who  began  his  reign  about  940.  In 
the  next  age,  furrs  became  the  fafhionable  magnificence  of  Eu¬ 
rope.  When  Godfrey  of  Boulogne  and  his  followers  appeared 
before  the  emperor  Alexis  Comnene,  on  their  way  to  the  Holy 
Land,  he  was  ftruck  with  the  richnefs  of  their  dreffes,  tarn  ex 
ofro  quam  aurfrigio  et  niveo  epere  barmeVino  et  ex  mardrino  gri~ 
fioque  et  vario.  How  different  was  the  advance  of  luxury  in.. 
France  from  the  time  of  their  great  monarch  Charlemagne,  who 
contented  himfelf  with  the  plain  furr  of  the  otter  !  Our  Henry. 
I.  wore  furrs  ;  yet  in  his  diftrefs  was  obliged  to  change  them  for. 
warm  Welch  flannel.  However,  in  the  year  1337  luxury  had 
got  to  fuch  a  head,  that  Edward  III.  enacted,  that  alt  perfons. 
who  could  not  fpend  a  hundred  a-year  fhould  abfolutely  be  pro¬ 
hibited  the  ufe  of  this  fpecies  of  finer)’.  Thefe,  from  their  great 
expence,  muft  have  been  foreign  furrs,  obtained  from  the. 
Italian  commercial  ftates,  whofe  traffic  was  at  this  period  bound- 
refs.  How  ftrange  is  the  revolution  in  the  furr-trade  !  The' 
north  of  Afia  at  that  time  fupplied  us  with  ever)’  valuable  kind;, 
at  prefent  we  fend,  by  means  of  the  polfeffion  of  Hudlon’s. 
Bay,  furrs  to  an  imnnpife  amount,  even  to  Turkey  and  the  dif- 
tant  China. 

The  late  Captain  Cook’s  laft  voyage  to  the  Pacific  Ocean, 
befides  the  various  fcientific  advantages  to  be  derived  from  it, 
opened  a  new  fource  of  wealth  to  future  navigators,  by  trading- 
for  furrs  of  the  moft  valuable  kind  on  the  north-weft  coaft  of. 
America.  The  firft  veffel  which  engaged  in  that  new  branch, 
of  trade  was  equipped  by  fome  gentlemen  in  China.  She  was. 
a  brig  of  60  tons  and  20  men,  commanded  by  James  Hanna. 
She  failed  from  theTypa  the  end  of  April  1785  ;  proceeded  to. 
the  northward  along  the  coaft  of  China ;  palled  through  Die¬ 
men’s  Straits,  the  fouth  end  of  Japan  ;  and  arrived  at  Nootka  in 
Auguft  following.  Soon  after  her  arrival,  the  natives,  whom 
Captain  Cook  had  left  unacquainted  with  the  effects  of  fire-arms,, 
tempted  probably  by  the  diminutive  fize  of  the  veffel  (fcarce. 
longer  than  lome  of  their  own  canoes)  and  the  fmall  number  of 
her  people,  attempted  to  board  her  in  open  day ;  but  were  re- 
pulfed  with  confiderable  daughter.  This  was  the  introduction 
to  a  firm  and  Lifting  friendfhip.  Captain  Hanna  cured  fuch  of 
the  Indians  as  were  wounded  ;  an  unreferved  confidence  took, 
place  ;  they  traded  fairly  and  peaceably  ;  a  valuable  cargo  of 
furrs  was  procured  ;  and  the  bad  weather  fetting  in,  he  left  the 
coaft  in  the  end  of  September,  touched  at  the  Sandwich  Illands, 
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and  arrived  at  Macao  the  end  of  December  of  the  fame  year. 
Several  voyages  were  afterwards  undertaken  with  a  view  of  pro¬ 
moting  this  trade,  which  of  late  years  has  become  an  uninter¬ 
rupted  and  advantageous  fyfiem  of  traffic. 

FURSTENBURGH,  atownand  caftle  of  Germany,  the  ca¬ 
pital  of  a  county  of  the  fame  name,  30  miles  north-weft  of  Con- 
ltance.  E.  Ion.  8.  30.  N.  lat.  47.  50. 

FURTHCOMING,  in  law,  the  name  of  an  attion  compe¬ 
tent  to  any  perl'on  who  has  ufed  arreftment  in  the  hands  of  his 
debtor’s  creditor,  for  having  the  fubjeft  arrefted  declared  his 
property. 

FURUNCULE,  or  Boil,  in  furgery,  a  fmall  fuppurating  tu¬ 
mour,  with  inflammation,  rednefs,  and  great  pain,  arifing  in  the 
adipofe  membrane,  under  the  fkin.  See  Surgery. 

FURZE,  in  botany.  SccUlex. 

FUSANUS,  in  botany  ;  a  genus  of  the  moncecia  order,  be¬ 
longing  to  the  polygamia  clafs  of  plants.  The  hermaphrodite 
calyx  is  quinquefid  ;  there  is  no  corolla  ;  there  are  four  fta- 
mina  ;  the  germen  beneath  ;  there  are  four  ftigmata  ;  the  fruit 
a  plum. 

FUS  ROTE,  in  architetture,  a  moulding  or  ornament 
placed  immediately  under  the  echinus,  in  the  Doric,  Ionic,  and 
Compofite  capitals. 

FUSE,  or  Fuze,  in  artillery.  See  Fusee. 

FUSEE,  in  clock-work,  is  that  conical  pait  drawn  by  the 
fpring,  and  about  which  the  chain  or  firing  L  wound ;  for  the 
ufe  of  which,  fee  the  articles  Clock  and  Wa'icii. 

Fusee,  or  Firelock.  See  Mussuet. 

Fusee,  Fuze,  or  Fife,  of  a  bomb  or  grenado,  is  that  which 
makes  the  whole  powder  or  compofition  in  the  fhell  take  fire, 
to  do  the  defigned  execution.  Fuzes  are  chiefly  made  of  very 
dry  beech-wood,  and  fometimes  of  hornbeam,  taken  near  the 
root.  They  are  turned  rough  and  bored  at  firft,  and  then  kept 
for  fevcral  years  in  a  dry  place  ;  the  diameter  of  the  hole  is 
about  dth  of  an  inch  ;  the  hole  does  not  come  quite  through, 
leaving  about  ^th  of  an  inch  at  the  bottom  ;  and  the  head  is 
made  hollow,  in  the  form  of  a  bowl.  The  compofition  for 
fuzes  is  faltpetre  3,  fulphur  1,  and  mealed  powder  3,  4,  and 
fometimes  5  parts.  This  compofition  is  drove  in  with  an  iron- 
driver  (whole  ends  are  capped  with  copper  to  prevent  the  com¬ 
pofition  from  taking  fire),  and  preffed  as  hard  as  poflible  ;  the 
haft  fhovel-full  being  all  mealed  powder,  and  two  Hands  of  quick- 
match  laid  acrofs  each  other  being  driven  in  with  it,  the  ends  of 
which  are  folded  up  into  the  hollow  top,  and  a  cap  of  parchment 
tied  over  it  till  ufed.  When  thefe  fuzes  are  driven  into  the 
loaded  fhell,  the  lower  end  is  cut  off  in  a  dope,  fo  that  the  com¬ 
pofition  may  inflame  the  powder  in  the  ihell  :  the  fuze  muft 
have  fuch  a  length  as  to  continue  burning  all  the  time  the  fhell 
is  in  its  range,  and  to  fet  fire  to  the  powder  as  foon  as  it  touches 
the  ground,  which  inflantly  burlts  into  many  pieces.  When 
the  diftance  of  the  battery  from  the  objett  is  known,  the  time 
of  the  fhell’s  flight  may  be  computed  toafecondor  two  ;  which 
being  known,  the  fuze  may  be  cut  accordingly,  by  burning  two 
or  three,  and  making  ufe  of  a  watch  or  a  firing  by  way  of  a 
pendulum  to  vibrate  feconds. 

FUSIBILITY,  in  natural  philofophy,  that  quality  of  bodies 
which  renders  hem  fufible.  Gold  is  more  fufible  than  iron  or 
copper;  but  lefs  fo  than  filver,  tin,  and  lead.  Borax  is  fre¬ 
quently  mixed  with  metals,  to  render  them  more  fufible. 

’’FUSIL,  in  heraldry,  a  bearing  of  a  rhomboidal  figure,  longer 
than  the  lozenge,  and  having  its  upper  and  lower  angles  more 
acute  and  fharp  than  the  o’.her  two  in  the  middle.  It  is  called 
in  Latin  fujus,  “  a  fpindtc,”  from  its  fliape. 

FUSILEERS,  Fusiliers,  or  Fuzileers,  in  the  military  art, 
are  foldiers  armed  as  the  reft  of  the.  infantry,  but  wearing  caps 
like  the  grenadiers,  though  fomewhat  fhorter.  There  are  *hree 
regiments  in  the  Britifh  lervice  :  the  royal  regiment  of  Scots  fu- 


-  zileers,  raifed  in  1678;  the  royal  regiment  ofEnglifh  fuzileers, 
raifed  in  1  <58  q  :  and  the  royal  regiment  of  Welch  fuzileers  raifed 
in  1688-9. 

FUSION,  the  ftate  of  a  body  rendered  fluid  by  fire.  See 
Fluidity  and  Chemistry. 

FUST,  or  Faustus,  a  citizen  of  Mentz,  and  one  of  the 
earlieft  printers.  He  had  the  cunning  to  conceal  his  art ;  and  to 
this  policy  we  are  indebted  for  the  tradition  of  “  The  Devil  and 
Dr.  Faufius,”  handed  down  to  the  prelent  times.  Full,  in 
partnerfhip  with  Peter  Schoeffer,  having  in  1462  printed  ofF  a 
confiderable  number  of  copies  of  the  Bible  to  imitate  thofe  which 
were  commonly  fold  in  MS.  Fufi  undertook  the  fale  of  them  at 
Paris,  where  the  art  of  printing  was  then  unknown.  At  firft 
he  fold  his  copies  for  fo  high  a  fum  as  300  or  600  crowns,  the 
prices  ulually  demanded  by  the  lcribes.  He  afterwards  lowered 
his  price  to  60  crowns,  which  created  univerfal  aftonifhment : 
but  when  he  produced  copies  as  faft  as  they  were  wanted,  and 
lowered  the  price  to  30  crowns,  all  Paris  was  agitated.  The 
uniformity  of  the  copies  increafed  the  wonder  ;  informations 
were  given  into  the  police  againft  him  as  a  magician  ;  his  lodg¬ 
ings  were  fearched  ;  and  a  great  number  of  copies  being  found, 
they  were  feized  :  the  red  ink  with  which  they  were  embellifhed 
was  laid  to  be  his  blood  ;  it  was  ierioufly  adjudged  that  he  was 
in  league  with  the  devil  ;  and  if  he  had  not  fled,  moft  pro¬ 
bably  he  would  have  fhared  the  fate  of  thofe  whom  ignorant' 
and  luperflitious  judges  condemned  in  thofe  days  for  witch^ 
craft. 

FUSTIAN,  in  commerce,  a  kind  of  cotton  fluff,  which  feems 
as  it  were  whaled  on  one  fide.  Right  fuftians  fhould  be  alto¬ 
gether  made  of  cotton-yarn,  both  woof  and  warp  ;  but  a  great' 
many  are  made,  the  warp  of  which  is  flax,  or  even  hemp.  There 
are  fu  ians  made  of  leveral  kinds,  wide,  narrow,  fine,  coarfe  ; 
with  (hag  or  nap,  and  without  it. 

Fustian,  is  alfo  ufed  in  a  ludicrous  fenfe,  forabombaft  flyle, 
or  a  high  fwelling  kind  of  writing  made  up  of  heterogeneous 
parts. 

FUSTIC,  or  Fustock,  a  yellow  wood,  that  grows  in  all 
the  Caribbee  iflands,  ufed  in  dying  yellow.  It  pays  no  duty  on 
importation.  It  is  a  fpecies  of  Morus. 

FUSTIGATIO,  in  the  Roman  cuftoms,  a  punifhment  in- 
flitted  by  beating  with  a  cudgel.  This  punifhment  was  pecu¬ 
liar  to  freemen  ;  for  the  Haves  were  fcourged  or  lathed  with . 
whips. 

FUTTOCKS,  in  a  fiiip,  the  timbers  raifed  over  the  keel,  or 
the  encompafling  timbers  that  make  her  breadth. 

FUTURE,  fomething  to  'come  hereafter.  We  fay  a  future 
ftate,  a  future  contingency  ;  there  is  none  but  God  to  whom  fu¬ 
ture  things  are  prefent. 

Future,  or  Future  Terfe,  in  grammar,  denotes  an  inflexion 
of  verbs,  whereby  they  denote,  that  a  thing  will  be  in  fome  time 
yet  to  come  Sec  Grammar. 

FUZES,  or  Fusees,  in  artillery.  See  Fusee. 

FUZILEERS.  See  Fusilf.ers. 

FYTT  (Joha),  a  celebrated  painter  of  animals  and  flowers,  . 

&c.  was  born  at  Antwerp  about  the  year  162  5,  and  proved  one 
of  the  beft  artifts  of  his  time.  He  frequently  painted  in  con- 
junttion  with  Rubens  and  Jordaens  ;  and  whatever  fubjett  he 
chofe  to  represent /n  the  ftyle  which  he  adopted  was  always  de- 
figned  and  finilhed  in  a  maf'terly  manner.  His  general  fubjetts 
were  live  and  dead  game,  wild  boars,  hares,  dogs,  fruits,  flow¬ 
ers,  and  birds,  particularly  partridges,  which  he  deferibed  with  ■> 
furprifing  truth,  nature,  and  ftrength.  He  iikewife  imitated 
fuccefsfully  the  has  relieves  cn  vafes  of  marble  or  porphyry  ;  and 
gave  uncommon  frefhnefs  to  his  fruits  and  flowers;  and  in  objetts 
of  the  animal  kind,  he  deferibed  even  the  hairs  of  the  animals 
and  the  plumage  of  his  fowls  with  wonderful  fpirit,  exattnets, 
and  freedom  of  pencil. 
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GAB 


THE  feventh  letter  and  fifth  confonant  of  our  alphabet  ; 

JT,  though,  in  the  alphabets  of  all  the  oriental  languages, 
the  Hebrew,  Phenician,  Chaldee,  Syriac,  Samaritan,  Arabic, 
and  even  Greek,  G  is  the  third  letter.  The  Hebrews  call  it 
a  him  cl  or  gimel,  q.  d.  “  camel  by  reafon  it  refembles  the  neck 
of  that  animal and  the  fame  appellation  it  bears  in  the  Sama¬ 
ritan,  Phenician,  and  Chaldee  :  in  the  S)  riac  it  is  called  gtnnel, 
in  Arabic,  gum,  and  in  Greek  gamma. 

The  gamma  (r)  of  the  Greeks  is  manifeftly  the  gimel  (7)  of 
the  Hebrews  or  Samaritans.  All  the  difference  between  the 
gamma  and  gimel  confifts  in  this,  that  the  one  is  turned  to  the 
right  and  the  other  to  the  left,  according  to  the  different  man¬ 
ners  of  writing  and  reading  which  obtained  among  thofe  dif¬ 
ferent  nations  ;  fo  that  all  the  pains  Salmafius  has  taken  on 
Solinus,  to  prove  that  the  G  was  derived  from  the  Greek  kappa, 
are  loft. 

From  the  Greeks  the  Latins  borrowed  their  form  of  this  let¬ 
ter  3  the  Latin  G  being  certainly  a  corruption  of  the  G  reck 
gamma  r,  as  might  eafily  be  fhown,  had  our  printers  all  the 
charafters  and  forms  of  this  letter  which  we  meet  with  in  the 
Greek  and  Latin  MSS.  through  which  the  letter  paffed  from  r 
to  G.  Diomed,  lib.  ii.  cap.  De  Litcra,  calls  G  a  new  letter. 
His  reafon  is,  that  the  Romans  had  not  introduced  it  before  the 
firft  Punic  war ;  as  appears  from  the  roflral  column  erefted  by 
C.  Duilius,  on  which  we  every  where  find  a  C  in  lieu  of  G.  It 
was  Sp.  Carvilius  who  firft  diftinguifhed  between  thofe  two  let¬ 
ters,  and  invented  the  figure  of  the  G  5  as  we  are  affured  by 
Terentius  Scaurus.  The  C  ferved  very  well  for  G;  it  being 
the  third  letter  of  the  Latin  alphabet,  as  the  r  or  7  was  of  the 
Greek. 

The  G  is  found  inftead  of  C  on  feveral  medals  :  Vaillant, 
Num.  Impcrat.  tom.  i.  p.  39.  M.  Beger  produces  a  medal  of 
the  Familia  Ogulma,  where  Gar  is  read  inftead  of  Car,  which 
is  on  thofe  of  M.  Patin.  But  the  C  is  more  frequently  feen  on 
medals  in  lieu  of  G  ;  as,  Aucustalis  Callaecia  Carta- 
cinensjs,  &:c.  for  August-alis,  &c.  Not  that  the  pronun¬ 
ciation  of  thofe  words  was  altered,  but  only  that  the  G  was 
unartfully  or  negligently  cut  by  the  workmen  :  as  is  the  cafe 
in  fome  infcriptions  of  the  eaftern  empire,  where  auc,  aucc, 
auccc,  are  frequently  found  for  aug,  &c. 

The  northern  people  frequently  change  the  G  into  V  or  W  5 
as  in  Callus,  JValhis  3  Gallia,  V/allia,  Vallia,  &c.  For  in  this 
inftance  it  muft  not  be  faid  that  the  French  have  changed  the 
W  into  G 5  becaufe  they  wrote  Callus  long  before  JVallus  or 
IVallia  was  known,  as  appears  from  all  the  ancient  Roman  and 
Greek  writers.  And  yet  it  is  equally  true,  that  the  French 
change  the  W  of  the  northern  nations,  and  V  confonant,  into 
G ;  as,  IVilliehnus,  “  "William,”  into  Guillaume  3  Wulpbilas  into 
Gulpbilas  3  J'afso  into  Gajcon,  & c. 

The  letter  G  is  of  the  mute  kind,  and  cannot  be  any  way 
founded  without  the  help  of  a  vowel.  It  is  formed  by  the  re¬ 
flexion  of  the  air  againft  the  palate,  made  by  the  tongue  as  the 
air  paffes  out  of  the  throat ;  which  Martianus  Capella  expreftes 
thus,  G  fpiritus  cum  palaio ;  fo  that  G  is  a  palatal  letter. 

The  modern  G  takes  its  form  from  that  of  the  Latins.  In 
Englith  it  has  two  founds,  one  from  the  Greek  r,  and  the  Latin, 
which  is  called  that  of  the  hard  G,  becaufe  it  is  formed  by  a 
'prefl'urc  fomewhat  hard  on  the  fore-part  of  the  tongue  againft 
the  upper  gum  3  which  found  it  retains  before  a,  0,  u,  l,  r  3  as 
gate,  go,  gull.  At  the  end  of  a  word  it  is  always  hard,  as  ring, 
jing,  &c.  The  other  found,  called  that  ©f  the  foft  G,  refembles 


that  of/ ;  and  is  commonly,  though  not  always,  found  before 
e  and  i,  as  in  grfiurc,  giant,  ozc .  To  this  rule,  however,  there 
are  many  exceptions  3  G  is  often  hard  before  i,  as  give,  &rc.  and 
ibmetimes  before  e,  as  get,  &c.  It  is  alfo  hard  in  derivatives 
from  words  ending  in  g,  as  fmging,  Jlrovger,  &c.  and  generally 
before  er,  at  the  end  of  words,  as  finger.  G  is  mute  before 
71,  as  gJiaJb,  fign.  Gb  has  the  found  of  the  hard  G  in  the  be¬ 
ginning  of  a  word,  as  ghofily  ;  in  the  middle,  and  fometimes 
at  the  end,  it  is  quite  filent,  as  right,  though.  At  the  end  of  a 
word  Gb  has  often  the  found  of f,  as  laugh,  rough,  tough. 

As  a  numeral,  G  was  anciently  ufed  to  denote  400  3  and  with 
a  da(h  over  it  thus  G,  40,000. 

As  an  abbreviature,  G.  ftands  for  Gains,  Gellius,  gens,  genius, 
&c.  G.  G.  for  gemina,  gcfiit,  gefiferunt,  &c.  G.  C.  for  genii ' 
civitatis  or  Cafaris.  G.  L.  for  Gams  liberties ,  or  genio  loci.  G. 

V.  S.  for  genio  urbis  facrum.  G.  B.  fur  genio  bouo.  And  G.  T, 
for  genio  tutelari. 

In  mujic,  G  is  the  character  or  mark  of  the  treble  cleff  ■ 
and  from  its  being  placed  at  the  head,  or  marking  the  firft 
found  in  Guido’s  fcale,  the  whole  fcale  took  the  name  gamut. 

GABALE,  in  mythology,  a  deity  worftiiped  at  Heliopolis 
under  the  figure  of  a  lion,  with  a  ra  vant  head  5  and  it  is  thus 
reprefented  on  many  medals  of  Caracalla. 

GABARDINE,  from  the  Italian  gavard'ma,  has  been  fome¬ 
times  ufed  to  denote  a  coarle  frock,  or  mea  .  Ts.  In  this  fenfg 
it  is  ufed  by  Shakefpeare  in  his  Temp -ft  and  Merchant  of  Ve¬ 
nice,  and  by  Butler  in  his  Hudibras,  book  i. 

GABARA,  or  Gabeara,  in  antiquity,  the  dead  bodies 
which  the  Egyptians  embalmed,  and  kept  in  their  houfes,  efpe- 
cially  thole  of  inch  of  their  friends  as  died  with  the  reputation 
of  great  piety  and  holinefs,  or  as  martyrs.  See  Embalming, 
and  Mummy. 

GABEL,  Gabella,  Gablum,  Gablagium,  in  French  Gabelle, 
i.  e.  Veftigal,  hath  the  fame  fignification  among  the  ancient 
Englifti  writers  that  gabelle  till  lately  had  in  Prance..  It  is  a 
tax  3  but  hath  been  varioufly  ufed,  as  for  a  rent,  cuftom,  fervice, 
&c.  And  where  it  was  a  payment  of  rent,  thofe  who  payed  it 
were  termed  gablatores.  When  the  word  gabel  was  formerly 
mentioned  without  any  addition  to  it,  it  fignified  the  tax  on  fait, 
though  afterwards  it  was  applied  to  all  other  taxes. 

In  the  French  cuftoms,  the  gabel  or  tax  on  fait,  heretofore 
computed  to  make  one-fourth  of  the  whole  revenue  of  the  king¬ 
dom,  it  is  faid  had  its  rife  in  12S6,  under  Philip  the  Fair. 
Philip  the  Long  took  a  double  per  livre  on  fait,  by  an  edidt  in 
1318,  which  he  promifed  to  remit  when  he  was  delivered  from 
his  enemies  :  this  \vas  renewed  by  Philip  de  Valois  in  1345  ; 
and  the  duty  was  railed  to  four  deniers  per  livre  :  king  John 
refumed  it  in  1355,  ant^  it  was  granted  to  the  dauphin  in  1358 
to  ranfom  king  John.  It  was  continued  by  Charles  V.  in  1366  : 
after  his  deceafe  it  was  fupprefled,  but  revived  again  by  Charles 

VI.  in  1381.  Louis  XI.  raifed  it  to  12  deniers  per  livre  5  and 
Francis  I.  in  1542  to  24  livres  per  muid,  and  it  has  been  con¬ 
siderably  augmented  linee  that  time  ;  fo  that  a  minot  of  fi^t 
latterly  paid  a  duty  of  32  livres,  8  fols,  and  6  deniers.  Philip 
de  Valois  firft  eftabliftied  granaries  and  officers  of  the  gabelles, 
and  prohibited  all  other  perfons  from  felling  fait:  from  which 
time  the  whole  commerce  of  fait  for  the  inland  confumption 
continued  wholly  in  the  king’s  hands,  every  grain  thereof  being 
fold  and  diftributed  by  his  farmers  and  officers  created  for  the 
purpofe.  This  very  odious  and  oppreifive  tax  was  abolilhed  by 
the  National  Affembly, 
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GABINIAN  uws,  in  Roman  antiquities,  laws  inftituted 
upon  feveral  occafions  by  perfons  of  the  name  of  Gabinius.  The 
firlt  was  the  Gabivia  lex  dc  Comitin,  by  A.  Gabinius  the  tri¬ 
bune,  in  the  year  of  Rome  614.  It  required  that,  in  the  public 
aflemblies  for  eleTing  magiftrates,  the  votes  fhould  be  given  by 
tablets,  and  not  viva  voce.  Another  dc  Comitiis,  which  made 
it  a  capital  punifhment  to  convene  any  clandeitine  ailembly, 
agreeable  to  the  old  law  of  the  12  tables.  Another  dk  Militia,  by 
A.  Gabinius  the  tribune,  in  the  year  of  Rome  685.  It  granted 
Pompey  the  power  of  carrying  on  the  war  againlt  the  pirates 
during  three  years,  and  of  obliging  all  kings,  governors,  and 
Rates,  to  fupply  him  with  all  the  neceffaries  he  wanted,  over 
all  the  Mediterranean  fea,  and  in  the  maritime  provinces  as  far 
■as  400  Jladia  from  the  lea.  Another  dc  Ufura  bv  Aul.  Gabi¬ 
nius  the  tribune,  year  of  Rome  685.  It  ordained  that  no  ac¬ 
tion  fhould  be  granted  for  the  recovery  of  any  money  borrowed 
upon  fniatl  interelt  to  be  lent  upon  larger.  This  was  a  common 
practice  at  Rome,  and  obtained  the  name  of  verfuram  facerc. 
Another  againlt  fornication. 

GABIONS,  in  fortiiication,  bafkets  made  of  ozier-twigs,  of 
a  cylindrical  form,  fix  feet  high  and  four  wide  ;  which,  being 
filled  with  earth,  ferve  as  a  Ihelter  from  the  enemy's  fire. 

GABLE,  or  Gable- End,  of  a  houfe  (from  gaval,  Welch), 
is  the  upright  triangular  end  from  the  cornice  or  eaves  to  the  top 
of  the  houle. 

GABRES,  or  Gavkes,  a  religious  feft  in  Perlia  and  India, 
called  alfo  Gebrcs,  Guebrcs,  Gevrcs,  Gaurs,  See.  See  Magi. 
The  Turks  call  the  Chriflians  Gabies,  q.  d.  infidels,  or  people 
of  a  falfe  religion  ;  or  rather,  as  Leunclavius  obferves,  heathens 
or  gentiles  :  the  word  Gabre  among  the  Turks  having  the 
fame  fignification  as  pagan  or  infidel  among  the  Chriflians,  and 
denoting  any  thing  not  Mahometan.  In  Perfia  the  word  has  a 
more  peculiar  fignification  ;  wherein  it  is  applied  to  a  fe<5l  dif- 
perfed  through  the  country,  and  faid  to  be  the  remains  of  the 
ancient  Ferfians  or  followers  of  Zoroafter,  being  worfhippers  of 
fire.  They  have  a  fuburb  at  Ifpahan,  which  is  called  Gaurabad, 
or  “  the  town  of  the  Gours,”  where  they  are  employed  in  the 
meaneft  and  vileft  drudgery  :  fome  of  them  are  diiperfed  through 
other  parts  of  Perfia  ;  but  they  principally  abound  in  Kerman, 
the  mod  barren  province  in  the  whole  country,  where  the 
Mahometans  allow  them  liberty  and  the  exercife  of  their  reli¬ 
gion.  Several  of  them  fled  many  ages  ago  into  India,  and 
fettled  about  Surat,  where  their  poflerity  remain  to  this  day. 
.There  is  alfo  a  colony  of  them  at  Bombay.  They  are  a  poor, 
ignorant,  inoffenfive  people,  extremely  fuperftitious  and  zea¬ 
lous  for  their  rites,  rigorous  in  their  morals,  and  honetl  in  their 
dealings.  They  pro  fie  (S  to  believe  a  refurredfiion  and  a  future 
judgment,  and  to  worfhip  only  one  God  :  and  though  they 
perform  their  worfhip  before  fire,  and  direT  their  devotion  to¬ 
wards  the  rifing  fun,  for  which  they  have  an  extraordinary  ve¬ 
neration,  yet  they  firenuoufly  maintain  that  they  worfhip  nei¬ 
ther  ;  but  that  thefie  are  the  mod  expretfive  fymbols  of  the 
Deity,  and  that  for  this  reafon  they  turn  towards  them  in  their 
devotional  lervices.  Some,  however,  have  fuppofed,  that  tbefe 
are  Perfians  converted  to  Chriftianity,  who,  being  afterwards 
left  to  themfelves,  mingled  their  ancient  fuperftitions  with  the 
truths  and  practices  of  Chriftianity,  and  fo  formed  for  themfelves 
a  religion  apart :  and  they  allege,  that  throughout  the  whole  of 
their  fyftem  of  dodtrine  and  practice  we  may  difeern  the  marks 
and  traces  of  Chriftianity,  though  grievoufly  defaced  ;  the  an¬ 
nunciation,  the  magi,  the  maffacre  of  the  infants,  our  Saviour’s 
miracles,  his  perlecutions,  alcenfion,  &c. 

GABRIEL,  the  name  of  one  of  the  principal  angels  in  hea¬ 
ven.  It  fignifies  the  Jlrength  of  God.  There  are  a  few  events, 
in  which  this  exalted  being  was  concerned,  recorded  in  ferip- 
ture.  He  was  fent  to  the  prophet  Daniel,  to  explain  to  him 
the  vifion  of  the  ram  and  goat,  and  the  myttery  of  the  feventy 
Vo  L.  III. 
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weeks,  which  had  been  revealed  to  him.  He  was  fent  to  Ze- 
charias,  to  declare  to  him  the  future  birth  of  John  the  Baptift. 
Six  months  after,  he  was  fent  to  Nazareth  to  the  Virgin  Mary, 
to  warn  her  of  the  birth  of  Jefus  Chrift.  The  Orientalifts  add 
feveral  particulars  to  what  the  feriptures  inform  us  concerning 
the  angel  Gabriel.  The  Mahometans  call  him  the  faithful  /pi¬ 
nt  ■,  and  the  Perfians,  by  way  of  metaphor,  the  peacock  of  hea¬ 
ven.  We  read  in  the  fecond  chapter  of  the  Koran,  that  vubo- 
foe-ver  is  an  enemy  to  Gabriel  Jhall  be  confounded.  It  was  Ga¬ 
briel,  they  believe,  who  brought  to  Mahomet,  their  falfe  prophet, 
the  revelations  which  he  publifhed  ;  and  it  was  he  who  con¬ 
duced  him  to  heaven  mounted  upon  the  animal  Borak. 

GABRIELITES,  in  eccleliaftical  hiftory,  a  feC  of  anabaptifts 
that  appeared  in  Pomerania  in  1550.  They  derive  their  name 
from  Gabriel  Sherling  ;  who,  after  having  been  for  fome  time 
tolerated  in  that  country’',  was  obliged  to  remove,  and  died  in 
Poland. 

GAD,  among  miners,  a  fmall  punch  of  iron,  with  a  long 
wooden  handle,  ufied  to  break  up  the  ore.  One  of  the  miners 
holds  this  in  his  hand,  directing  the  point  to  a  proper  place, 
while  the  other  drives  it  into  the  vein,  by  ftriking  it  with  a 
fledge-hammer. 

G\D-Bee,  or  Gad-Fly.  See  Oestrus. 

GADUS,  in  ichthyology,  a  genus  of  fifties  belonging  to  the 
order  of-jugu!ares.  The  head  is  fmooth  ;  there  arefeven  cylin¬ 
drical  rays  in  the  branchioftege  membrane  ;  the  body  is  oblong, 
with  deciduous  fcnles;  the  whole  fins  are  covered  with  the  com¬ 
mon  Run  of  the  fifh  ;  the  rays  of  the  back-fins  are  blunt,  and 
thofe  of  the  bread:  are  {harp.  There  are  17  fpecies,  principally 
diftinguiftied  by  their  cirri  and  the  number  of  back-fins.  The 
molt  remarkable  are, 

1.  The  viorhua,  or  common  cod,  is  cinereous  on  the  back 
and  ficles,  and  commonly  fpotted  With  yellow  :  the  belly  is 
white;  but  they  vary  much,  not  only  in  colour,  but  in  ihape, 
particularly  that  of  the  head.  The  fide-line  is  white  and  broad, 
and  ftraigbt  till  it  reaches  oppofite  the  vent,  when  it  bends  to¬ 
wards  the  tail.  Codlings  are  often  taken  of  a  yellow,  orange, 
and  even  red  colour,  while  they  remain  among  the  rocks  ;  but 
on  changing  their  place  a  flu  me  the  colour  of  other  cod-fifli. 
The  jaws  are  of  an  equal  length,  and  at  the  end  of  the  lower'is 
a  fmall  beard  ;  the  teeth  are  dilpoled  in  the  palate  as  well  as -In 
the  jaws.  , 

The  cod  is  found  only  in  the  northern  parts  of  the  world ;  it 
is,  as  Rondeletius  calls  it,  an  ocean  fifli,  and  never  met  with 
in  the  Mediterranean  Sea.  It  frequents  cold  climates,  and  feems 
confined  between  the  latitudes  66°  and  50°  5  what  are  caught 
north  and  fouth  of  thofe  degrees  being  either  few  in  quantity  or 
bad  in  quality.  The  Greenland  fifli  are  fmall,  and  emaciated 
through  want  of  food  ;  being  very  voracious,  and  having  in 
thofe  leas  a  fcarcity  of  provision.  This  locality  of  fituation  is 
common  to  many  other  fpecies  of  this  genus,  moft  of  them  being 
inhabitants  of  the  cold  Teas,  or  fuch  as  lie  within  regions  that 
can  juft  claim  the  title  of  temperate.  There  are  neverthelefs 
certain  fpecies  found  near  the  Canary  Iilands,  called  cherny, 
of  which  we  know  no  more  than  the  name ;  but  which,  ac¬ 
cording  to  Captain  Glafs,  are  better  tailed  than  the  Newfound¬ 
land  kind. 

The  great  rendezvous  of  the  cod -fifti  is  on  the  banks  of  New¬ 
foundland,  and  the  other  land-banks  that  lie  oft'  the  coafts  of 
Cape  Breton,  Nova  Scotia,  and  New  England.  They  prefer 
thofe  fituations,  by  reafon  of  the  quantity  of  worms  produced  in 
thofe  landy  bottoms,  which  tempt  them  to  refort  there  for  food  • 
but  another  caufe  of  the  particular  attachment  the  filh  have  to 
thefe  fpots  is  their  vicinity  to  the  polar  feas,  w’here  they  return 
to  fpawn :  there  they  depofit  their  roes  in  full  lecurity  ;  but 
want  of  food  forces  them,  -as  loon  as  the  firft  more  fouthern  feas 
are  open,  to  repair  thither  for  lubliftence.  Few  are  taken  north 
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of  Iceland,  but  on  the  fcuth  and  weft  coafts  they  abound  :  they 
are  again  found  to  fivarm  on  the  coafts  of  Norway,  in  the  Baltic, 
off  the  Orkney  and  the  Weftern  Illes  ;  after  which  their  numbers 
decreafe,  in  proportion  as  they  advance  towards  the  fouth,  when 
they  feem  quite  to  ceafe  before  we  reach  the  mouth  of  the 
Straits  of  Gibraltar. 

Before  the  difcovery-  of  Newfoundland,  the  greater  fisheries  of 
cod  were  on  the  feas  of  Iceland,  and  off  "the  Weftern  Kies, 
which  were  the  grand  refort  of  Ships  from  all  the  commercial 
nations  ;  but  it  feeins  that  the  greateft  plenty  was  met  with 
near  Iceland..  The  Englilh  reforted  thither  before  the  year 
1415  :  for  we  find  that  Henry  V.  was  difpofed  to  give  the  king 
of  Denmark  fatisfaftion  for  certain  irregularities  committed  on 
thofe  feas  by  his  fubjeiSts.  In  the  reign  of  Edward  IV.  the 
Englilh  were  excluded  from  the  fifhery  by  treaty,  and  forbidden 
to  refort  there  under  pain  of  forfeiture  of  life  and  goods.  Not- 
withftanding  this,  that  monarch  afterwards  gave  licence  to  a 
Hiip  of  Hull  to  fail  to  Iceland,  and  there  re-lade  fith  and  other 
goods,  without  regard  to  any  reftri Elions  to  the  contrary.  The 
right  of  the  Englilh  in  latter  times  was  far  from  being  con¬ 
firmed  :  for  we  find  queen  Elizabeth  condefcending  to  afk  per- 
mitfion  to  fith  in  thofe  feas  from  Chritiian  IV.  of  Denmark  ;  yet 
afterwards  the  fo  far  repented  her  requeft,  as  to  inftruct  her 
ambaffadors  at  that  court  to  infill  on  the  right  of  a  free  and  uni- 
verfal  fifhery.  In  the  reign  of  her  fuccefibr,  however,  they  had 
not  fewer  than  150  {hips  employed  in  the  Iceland  fifhery  ;  which 
indulgence  might  arife  from  the  marriage  of  James  with  a  prin- 
cefs  of  Denmark.  But  the  Spanilh,  the  French,  and  the  Bre¬ 
tons,  had  much  the  advantage  of  the  Englifh  in  all  fitheries  at 
the  beginning,  as  appears  by  the  ftate  of  that  in  the  feas  of 
Newfoundland  in  the  year  1578,  when  the  number  of  Ihips  be¬ 
longing  to  each  nation  food  thus  : 

Spaniards,  100,  befides  20  or  30  that  came  from  Bifcay 
to  take  whales  for  train,  being  about  five  or  fix  thoufand 
tons. 

Portuguefe  50,  or  three  thoufand  tons. 

French  and  Bretons  130,  or  feven  thoufand  ton3. 

Englith,  from  30  to  50. 

The  number  of  thipping  that  refort  to  thofe  fertile  banks  Is 
now  unfpeakable.  Britain  now  enjoys  the  greateft  fhare ;  which 
ought  to  be  efteemed  our  chiefetl  treafure,  as  it  brings  wealth 
to  individuals,  and  ftrength  to  the  ftate.  See  Fishery. 

All  this  immenfe  fifhery  is  carried  on  by  the  hook  and  line 
only.  We  have  been  informed  that  they  fith  from  the  depth  of 
16  to  60  fathoms,  according  to  the  inequality  of  the  bank,  which 
is  reprefented  as  a  vaft  mountain,  under  water,  above  3 00  miles 
long  and  near  300  broad  and  that  feamen  know  when  they 
approach  it,  by  the  great  fwell  of  the  feas  and  the  thick  miffs  that 
impend  over  it.  The  bait  is  herring,  a  fmall  fith  called  a  Capelin, 
a  fhell-fifh  called  clams,  and  bits  of  lea-fowl ;  and  with  thefe  are 
caught  fith  fufticient  to  find  employ  for  near  13,000  Britifh  fea¬ 
men,  and  to  afford  fubfifience  to  a  much  more  numerous  body 
of  people  at  home,  who  are  engaged  in  the  various  manufactures 
which  fo  vaft  a  fifhery  demands. 

The  food  of  the  cod  is  either  lmall  fith,  worms,  teftaceous  or 
crutlaceous  animals,  fuch  as  crabs,  large  whelks,  &c. ;  and  their 
digeftion  is  fo  powerful  as  to  dilfolve  the  greateft  part  of  the  fhells 
they  fwallow.  They  are  very  voracious,  and  catch  at  any  fmall 
body  they  perceive  moved  by  the  water,  even  ltones  and  pebbles, 
which  are  often  found  in  their  Itomachs. 

Fithermen  are  well  acquainted  with  the  ufe  of  the  air-bladder 
or  found  of  the  cod,  and  are  very  dexterous  in  perforating  this 
part  of  a  live  fith  with  a  needle,  in  order  to  difengage  the  in- 
clofed  air  ;  tor  without  this  operation  it  could  not  be  kept  under 
water  in  the  well-boats,  and  brought  freth  to  market.  The 
founds  of  the  cod  falted  is  a  delicacy  often  brought  from  New¬ 
foundland.  Ifinglafs  is  alfo  made  of  this  part  by  the  Iceland 


fithermen  :  a  procefs  which  deferves  the  attention  of  the  natives 
of  the  north  of  Scotland,  where  thefe  fith  are  plentiful.  See 
farther  the  article  Ichthyocolea. 

Providence  has  kindly  ordained,  that  this  fith,  fo  ufeful  to 
mankind,  tliould  be  fo  prolific  as  to  fupply  more  than  the  defi¬ 
ciencies  of  the  multitudes  annually  taken.  Leuwenhoetk  counted 
9,384,000  eggs  in  a  c.od-fifh  of  a  middling  fize  ;  a  number  that 
will  lurely  battle  ail  the  efforts  of  man,  or  the  voracity  of  the  in¬ 
habitants  of  the  ocean,  to  exterminate,  and  which  will  fecure  to 
all  ages  an  inexhauftible  fupply  of  grateful  provifion. 

In  our  feas  they  begin  to  fpawn  in  January,  and  depofit  their 
eggs  in  rough  ground  among  rocks.  Some  continue  in  roe  till 
the  beginning  of  April.  Thecod-fhh  in  general  recover  quicker 
after  {'pawning  than  any  other  fifn ;  therefore  it  is  common  to 
take  fome  good  ones  all  the  fummer.  When  they  are  out  of  fea- 
fon,  they  are  thin-tailed  and  loufy  ;  and  the  lice  chiefly  fix  them- 
felves  on  the  infide  of  their  mouths. 

The  fith  of  a  middling  fize  are  mod  efteemed  for  the  table  ; 
and  are  chofen  by  their  plumpnefs  and  roundnefs,  efpecially 
near  the  tail,  by  the  depth  of  the  fulcus  or  pit  behind  the  head, 
and  by  the  regular  undulated  appearance  ot  the  tides,  as  if  they 
were  ribbed.  The  glutinous  parts  about  the  head  lofe  their 
delicate  flavour  after  it  has  been  24  hours  out  of  the  water,  even 
in  winter  when  thefe  and  other  fith  of  this  genus  are  in  higheft 
feafon. 

One,  mentioned  by  Mr.  Pennant  as  the  largeft  that  he  ever 
heard  of  taken  on  our  coafts,  weighed  78  pounds:  the  length 
was  five  feet  eight  inches,  and  the  girth  round  the  thouldersfive 
feet.  It  was  taken  at  Scarborough  in  1733,  and  was  fold  for 
one  fhiiling.  But  the  general  weight  of  thefe  fith  in  the  York- 
fhire  feas,  he  fays,  is  from  14  to  40  pounds.  This  fpecies  is 
fhort  in  proportion  to  its  bulk,  the  belly  being  very  large  and 
prominent. 

2.  The  eglefiTius,  or  haddock,  has  a  long  body ;  the  upper 
part  of  a  dutky  brown  colour,  and  the  belly  and  lower  part  of 
the  fides  filvery  :  on  the  back  are  three  fins  refembling  thofe  of 
the  common  cod-fith ;  the  lateral  line  is  black  ;  and  the  tail  is 
forked  :  the  head  Hopes  down  to  the  nofe ;  on  the  chin  is  a  thort 
beard  ;  and  on  each  tide  beyond  the  gills  is  a  large  black  fpot. 
Superftition  affigns  this  mark  to  the  impreffion  St.  Peter  left 
with  his  finger  and  thumb  when  he  took  the  tribute  out  of  the 
mouth  of  a  fith  of  this  fpecies,  which  has  been  continued  to  the 
whole  race  of  haddocks  ever  fince  that  miracle.  Large  haddocks 
begin  to  be  in  roe  in  the  middle  of  November,  and  continue  fo 
till  the  end  of  January  ;  from  that  time  till  May  they  are  very 
thin-tailed,  and  much  out  of  feafon.  In  May  they  begin  to 
recover ;  and  fome  of  the  middling  fixed  fith  are  then  very  good, 
and  continue  improving  till  the  time  of  their  greateft  perfeEtion. 
The  fmall  ones  are  extremely  good  from  May  till  February,  and 
fome  even  in  February,  March,  ajrd  April,  via.  thofc  which  are 
not  old  enough  to  breed. 

<The  fifhermen  affert,  that  in  rough  weather  haddocks  fink 
down  into  the  fand  and  ooze  in  the  bottom  of  the  fea,  and  Shel¬ 
ter  themfelves  there  till  the  ftorm  is  over  ;  becaufe  in  ftormy 
weather  they  take  none,  and  thofe  that  are  taken  immediately 
after  a  ftorm  are  covered  with  mud  on  their  backs.  In  fummer 
they  live  on  young  herrings  and  other  fmall  fith  ;  in  winter  on 
the  ftone-coated  worms,  a  fpecies  of  Sekpula,  which  the  fither¬ 
men  call  haddock-mcat. 

The  grand  thoal  of  haddocks  comes  periodically  on  the  York- 
thire  coafts.  It  is  remarkable  that  they  appeared  in  1766  on 
the  10th  of  December,  and  exaEtly  on  the  fame  day  in  1767  : 
thefe  lhoals  extended  from  the  thore  near  three  miles  in  breadth, 
and  in  length  from  Flamborough  head  to  Tinmoutb-caltle,  and 
perhaps  much  farther  northwards.  An  idea  may  be  formed  of 
their  numbers  by  the  following  fact  ;  Three  fifhermen,  within 
the  diftance  of  a  mile  from  Scarborough  harbour,  frequently 
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loaded  their  coble  or  boat  with  them  twice  a-day,  tailing  each 
time  about  a  ton  of  fifli  :  when  they  put  down  their  lines  be¬ 
yond  the  diftance  of  three  miles  from  the  fhore,  they  caught 
nothing  but  dog-fifh,  which  fhows  how  exactly  thefe  fifh  keep 
their  limits.  The  belt  haddocks  were  fold  from  eight-pence  to 
a  fhilling  per  fcore ;  and  the  poor  had  the  lmaller  fort  at  a  penny 
and  fometimes  a  halfpenny  per  fcore. 

The  large  haddocks  quit  the  coalt  as  foon  as  they  go  out  of 
feafon,  and  leave  behind  great  plenty  of  fmall  ones.  It  is  laid 
that  the  large  ones  vilit  the  eoafts  of  Hamburgh  and  Jutland 
in  the  fummer.  It  is  no  lefs  remarkable  than  providential, 
'that  all  kinds  of  filh  (except  mackrel)  which  frequent  the  York- 
fhire  coali,  approach  the  fhore,  and  as  it  were  offer  themfelves 
to  us,  generally  remaining  there  as  long  as  they  are  in  high 
feafon,  and  retire  from  us  when  they  become  untit  for  ufe.  It 
is  the  commoneft  fpecies  in  the  London  markets.  They  do  not- 
grow  to  a  great  bulk,  one  of  14  pounds  being  of  an  uncommon 
lize,  but  thofe  are  extremely  coarfe  ;  the  bell  for  the  table  weigh¬ 
ing  from  two  to  three  pounds. 

3.  The  barbatus,  or  Pout,  never  grows  to  a  large  fize,  fel- 
dom  exceeding  a  foot  in  length.  It  is  diltinguilhed  from  all 
others  by  its  great  dejjth ;  one  of  the  lize  above  mentioned  being 
near  four  inches  deep- in  the  broadell  part.  The  back  is  very 
much  arched  and  carinated  ;  the  colour  of  the  tins  and  tail  is 
black  :  at  the  bottom  of  the  peftoral  fins  is  a  black  fpot.  The 
lateral  line  is  white,  broad,  and  crooked.  The  tail  is  even  at 
the  end,  and  of  a  dufky  colour.  The  colour  of  the  body  is 
white,  but  more  obfcure  on  the  back  than  the  belly,  and  tinged 
with  yellow.  It  is  called  at  Scarborough  a  kleg,  and  is  a  very 
delicate  fifn. 

4.  The  minutus ,  or  poor,  is  the  fmalleft  fpecies  yet  difco- 
vered,  being  little  more  than  fix  inches  long.  On  the  chin  is  a 
fmall  beard  :  the  eyes  are  covered  with  a  loofe  membrane  :  on 
the  gill-covers  dnd  the  jaws  there  are  on  each  fide  nine  punc¬ 
tures.  The  colour  on  the  back  is  a  light  brown  ;  on  the  belly  a 
dirty  white.  It  is  taken  near  Marfeilles,  and  fometimes  in  fuch 
quantities  as  to  become  a  nuifance  ;  for  no  other  kinds  of  filh 
are  taken  during  their  feafon.  It  is  efteemed  good,  but  inca¬ 
pable  of  being  falted  or  dried.  Belon  fays  that,  when  it  is  dried 
in  the  fun,  it  grows  as  hard  as  horn.  We  owe  thedifcovery  of 
this  kind  in  our  feas  to  the  Reverend  Mr,  Jago. 

5.  The  carbonarius,  or  c5oal-fish,  is  of  a  more  elegant  form 
than  the  cod-filh  :  they  generally  grow  to  the  length  of  two  feet 
and  an  half,  and  weigh  about  28  or  30  pounds  at  molt.  The 
head  is  fmall ;  the  under  jaw  a  little  longer  than  the  upper  : 
the  tail  is  broad  and  forked.  They  vary  in  colour  :  l'ome 
have  their  back,  nofe,  dorfal  fins,  and  tail,  of  a  deep  black  ; 
the  gill-covers,  lilver  and  black  ;  the  ventral  and  anal  fins,  and 
the  belly,  white  :  others  are  dufky,  others  brown  ;  but,  in  all, 
the  lateral  line  is  ftraight  and  white,  and  the  lower  part  of  the 
ventral  and  anal  fins  white.  This  fifli  takes  its  name  from  the 
black  colour  that  it  fometimes  afl'umes.  Belon  calls  it  the  col- 
JiJch.  imagining  that  it  was  fo  named  by  the  Englifti,  from  its 
producing  the  Ichthyoeolla  ;  but  Gefner  gives  the  true  etymo¬ 
logy.  Thefe  fifh  are  common  on  moft  of  our  rocky  and  deep 
eoafts,  but  particularly  thole  of  the  north  of  Great  Britain. 
They  fwarm  about  the  Orkneys,  where  the  fry  are  the  great 
fupport  of  the  poor.  The  young  begin  to  appear  on  the  York- 
ftiire  coalt  the  beginning  of  July  in  vail  fhoals,  and  are  at  that 
time  about  an  inch  arid  an  half  long.  In  Auguft  they  are  from 
three  to  five  inches  in  length,  and  are  taken  in  great  number^ 
with  the  angling  rod  :  they  are  then  efteemed  a  very  delicate 
filh  ;  but  grow  fo  coarfe  when  they  are  a  year  old,  that  few 
people  will  eat  them.  Fifli  of  that  age  are  from  8  to  13 
inches  long,  and  begin  to  have  a  little  blacknefs  near  the  gills  and 
on  the  back;  and  the  blacknefs  increafes  as  they  grow  older. 
The  fry  is  known  by  different  names  in  different  places  : 


they  are  called  at  Scarborough  parrs ;  and,  when  a  year  old, 
billets.  About  20  years  ago  fuch  a  glut  of  parrs  vifited  that 
part,  that  for  feveral  weeks  it  was  impoffible  to  dip  a  pail  into 
the  fea  without  taking  tome.  Though  this  fiih  is  fo  little  ef¬ 
teemed  when  frefh,  yet  it  is  falted  and  dried  for  fale. 

6.  The  pollachius,  or  pollack,  has  the  under  jaw  longer 
than  the  upper  :  the  head  and  body  rife  pretty  high,  as  far  as 
the.  firft  dorfal  fin.  The  fide  line  is  incurvated,  rifing  towards 
the  middle  of  the  back,  then  finking  and  running  ftraight  to 
the  tail  ;  it  is  broad,  and  of  a  brown  colour.  The  colour  of  the 
back  is  dulky,  fometimer  inclining  to  green  :  the  tides  beneath 
the  lateral  line  are  marked  with  lines  of  yellow  ;  and  the  belly 
is  white.  This  fifh  is  common  on  many  of  our  rocky  eoafts  - 
during  fummer  they  are  feen  in  great  fhoals  frolicking  on  the 
fiufaceof  the  water,  and  flinging  themfelves  into  a  thoufand 
forms.  They  are  at  that  time  fo  wanton  as  to  bite  at  any  thing 
that  appears  on  the  top  of  the  waves,  and  are  often  taken  with 
a  goofe-feather  fixed  to  the  hook.  They  are  very  ftrong,  being 
obferved  to  keep  their  ftatlon  at  the  feet  of  the  rocks  in  the 
mod  turbulent  and  rapid  fea.  They  are  a  good  eating  fifh. 
They  do  not  grow  to  a  very  large  lize  ;  at  leaft  the  biggeft 
feidom  exceed  fix  or  feven  pounds  :  but  fome  have  been  taken 
in  the  fea  near  Scarborough,  which  they  frequent  during  win¬ 
ter,  that  weighed  near  twenty-eight  pounds.  They  are  there 
called  leets. 

7.  The  merlangus,  or  whiting,  is  a  fifli  of  an  elegant  make  % 
the  upper  jaw  is  the  longeft  ;  the  eyes  are  large,  the  nofe  is 
fharp  ;  the  teeth  of  the  upper  jaw  are  long,  and  appear  above 
the  lower  when  clofed.  The  colour  of  the  head  and  back  is  a 
pale  brown  ;  the  lateral  line  white  and  crooked  ;  the  belly  and 
tides  are  filvery,  the  '  laft  ftreaked  lengthwife  with  yellow. 
Thefe  fith  appear  in  vaft  fhoals  in  our  feas  in  the  fpring,  keep¬ 
ing  at  the  diftance  of  about  half  a  mile  to  that  of  three  from  the 
fhore.  They  are  caught  in  vaft  numbers  by  the  line,  and  afford 
excellent  cUverfion.  They  are  the  moft  delicate,  as  well  as  the 
moft  wholefome,  of  any  of  the  genus  :  but  they  do  not  grow 
to  a  large  fize,  the  biggeft  not  exceeding  20  inches  ;  and 
even  that  is  very  uncommon,  the  ufual  length  being  10  or 
12  ;  though  it  is  fajd  that  whitings  from  4  to  8  pounds  in 
weight  have  been  taken  in  the  deep  water  at  the  edge  of  the 
Dogger-Bank. 

8.  The  merlucius,  or  hake,  is  found  in  vaft  abundance  on 
many  of  our  eoafts,  and  of  thofe  of  Ireland.  There  was  for¬ 
merly  a  vaft  ftationary  filhery  of  hake  on  the  Nymph  Bank  off 
the  coaft  of  Waterford,  immenle  quantities  appearing  there 
twice  a-year  ;  the  firft  fhoal  coming  in  June,  during  the.  mack¬ 
rel -feafon  ;  the  other  in  September,  at  the  beginning  of  the 
herring-feafon,  probably  in  purfuit  of  thofe  fifli  :  it  was  no  un- 
ulual  thing  for  fix  men  with  hooks  and  lines  to  take  a  thoufand 
bake  in  one  night,  betides  a  ronfidcrable  quantity  of  other  fifli. 
Thele  were  falted  and  lent  to  Spain,  particularly  to  Bilboa. 
We  are  at  this  time  uninformed  of  the  ltate  of  this  filhery  :  but 
find  that  Mr.  Smith,  who  wrote  the  hiltory  of  the  countv  of 
Waterford,  complains,  even  in  his  time  (1746),  of  its  decline. 
Many  of  the  gregarious  fifli  are  fubjeil  to  change  their  litua- 
tions,  and  clefert  their  haunts  for  numbers  of  years,  and  then 
return  again.  Mr.  Smith  inllances  the  lofs  of  the  haddock  on 
the  Waterford  fliores,  where  they  uf«l  to  fwarm  ;  and  we  can 
bring  the  capricioufnefs  of  the  herrings,  which  fo  frequently 
quit  their  ftations,  as  another  example.  Sometimes  the  irre¬ 
gular  migration  of  fifh  is  owing  to  their  being  followed  and  ha- 
raffed  by  an  unufual  number  of  fifli  of  prey,  fuch  as  the  fharlc 
kind  ;  fometimes  to  deficiency  of  the  lmaller  fifli,  which  lervetl 
them  as  food  ;  and  laftly,  in  many  places  to  the  cuftom  of 
trawling,  which  not  only  demolifliesa  quantity  of  their  fpawn, 
which  is  depofited  in  the  land,  but  alio  deftroys  or  drives  into 
deeper  waters  munberlels  worms  and  infects,  the  repaft  of  marry 
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f.(h.  The  hake  is  in  England  efteemed  a  very  coarfe  fi(h,  and 
is  feldom  admitted  to  table  either  fretli  or  lalted.  When  cured, 
it  is  known  by  the  name  of  Poor  Juba.  Thefe  filh  are  from  a 
foot  and  an  half  to  near  twice  that  length  :  they  are  of  a  {lender 
make,  of  a  pale  afh-colour  on  their  backs,  and  of  a  dirty  white 
on  their  bellies. 

10.  The  molva,  or  ling,  is  ufually  from  three  to  four  feet 
long,  but  has  been  heard  of  feven  feet  long.  The  body  is  very 
(lender  ;  the  head  flat  ;  the  upper  jaw  is  the  longeft  ;  the  teeth 
in  that  jaw  are  final!  and  very  numerous  ;  in  the  lower,  few, 
(lender,  and  (harp  :  on  the  chin  is  a  (mall  beajd.  They  vary 
in  colour,  fome  being  of  an  olive  hue  on  the  fdes  and  back, 
others  cinereous  ;  the  belly  white.  The  ventral  tins  are  white  : 
the  dorfal  and  anal  edged  with  white.  The  tail  is  marked  near 
the  end  with  a  tranfverte  black  bar,  and  tipt  with  white.  The 
ling  takes  its  Englifh  name  from  its  length,  being  corrupted 
from  the  word  long.  It  abounds  about  the  Scilly  illes,  on  the 
coaft  of  Scarborough,  and  thofe  of  Scotland  and  Ireland,  and 
forms  a  confiderable  article  of  commerce.  This  branch  of  trade 
was  confiderable  fo  long  ago  as  the  reign  of  Edward  III.  5  an  aft 
for  regulating  the  price  of  lob,  ling,  and  cod,  being  made  in 
his  3  itt  year.  In  the  Aorkfiiire  leas  they  are  in  perfeftion  from 
the  beginning  of  February  to  the  beginning  of  May,  and  fome 
till  the  end  of  that  month.  In  June  they  (pawn,  depofiting 
their  eggs  in  the  loft  oozy  ground  of  the  mouth  of  the  Tees  : 
at  that  time  the  males  feparate  from  the  females,  and  refort  to 
fome  rocky  ground  near  Flamborough-head,  where  the  fifhermen 
take  great  numbers,  without  ever  finding  any  of  the  female  or 
roe  d  tilli  among  them.  While  a  ling  is  in  feafon  its  liver  is  very 
white,  and  abounds  with  a  fine-flavoured  oil ;  but,  as  foon  as  the 
fifh  goes  out  of  feafon,  the  liver  becomes  red  as  that  of  a  bul¬ 
lock,  and  afrords  no  oil.  The  fame  happens  to  the  cod  and 
_otiit;r.  fiui  in  a  certain  degree,  but  not  fo  remarkably  as  in  the 
ling.  When  the  fifh  is  in  perfeftion,  a  very  large  quantity  of 
oil  may  be  melted  out  ©f  the  liver  by  a  How  fire;  bu-t  if  a  violent 
faetden  heat  be  uied  for  that  purpofe,  they  yield  very  little.  The 
oik  which  nature  hoards  up  in  the  cellular  membranes  of  the 
fillies,  returns  into  their  blood,  and  fupports  them  in  the  en¬ 
gendering  feafon,  when  they'  purfue  the  bufinefs  of  generation 
vUh  fo  much  eagernefs  as  to  negleft  their  food.  Vafl:  quantities 
o.  ling  are  lalted  for  exportation  as  well  as  for  home-confump- 
tion.  When  it  is  cut  or  lplit  for  curing,  it  mult  meafure  26 
inches  or  upwards  from  the  fhoulder  to  the  tail  1  if  lefs  than  that, 
it  is  not  reckoned  a  fizeable  filh,  and  confequently  not  intitled 
to  the  bounty'  on  exportation;  (uch  are  called  drizzles,  and  are 
in  feafon  all  fnmmer. 

11.  i  he  lota ,  or  burbot,  in  its  body  has  fome  refemblance 
to  that  cf  an  eel,  only'  fhorter  and  thicker  ;  and  its  motions  alio 
sslemble  thofe  of  that  fifh  :  they  are  betides  very  fmooth,  flip- 
pery,  and  ilimy.  The  head  is  very  ugly',  being  flat  and  fhaped 
like  that  of  a  toad:  the  teeth  are  very  (mall,  but  numerous. 
On  tne  end  of  the  liofe  are  two  fmall  beards  ;  on  the  chin  ano¬ 
ther.  1  he  colour  varies  :  fome  are  dufky  ;  others  are  of  a  dirtyr 
green,  fyotted  with  black,  and  oftentimes  with  yellow ;  and  the 
belly  in  fome  is  white;  but  the  real  colours  are  frequently  con¬ 
cealed  by  the  (lime.  This  fifh  abounds  in  the  lake  of  Geneva, 
where  it  is  called  lota  ;  and  it  is  alfo  met  with  in  the  Lago  Ma- 
giore  and  Lugano.  In  Britain  it  is  found  in  the  Trent,  but  in 
greater  plenty  in  the  river  Witham,  and  in  the  great  eaft  fen  in 
Lincolnfhire.  It  is  a  very  delicate  fifh  for  the  table,  though  of 
a  difgulting  appearance  when  alive.  Ibis  very  voracious,  and 
preys  on  the  fry  and  lefler  fifh.  It  does  not  often  take  a  bait, 
but  is  generally  caught  in  weels.  The  larged  taken  in  our  wa¬ 
ters  weigh  between  two  and  three  pounds,  but  abroad  they  are 
fometimes  found  of  double  that  weight. 

12.  lhe  myjlela,  or  five-bearded  cod,  very  much  refembles 
the  former.  The  beards  on  the  upper  jaw  are  four,  •viz.  two 


at  the  very  endof  thenofe,  and  two  a  little  above  them  :  on  the 
end  of  the  lower  jaw  is  a  tingle  one.  The  fifh  are  of  a  deep 
olive  brown,  their  belly  whitilh.  They  grow  to  the  fame  fize 
as  the  former.  The  Cornifii  fithermen  are  laid  to  whiflle,  and 
make  ufeof  the  words  bed,  bed,  -veaii,  when  they  are  defirousof 
taking  this  fifh,  as  if  by  that  they  facilitated  the  capture.  In 
the  fame  manner  the  Sicilian  fithermen  repeat  their  maviajfu  di 
pajanu,  &c.  when  they  are  in  purluit  ot  the  l'word-fifh. 

13.  The  torsk,  or,  as  it  is  called  in  the  Shetlands,  tujk  and 
brifmack,  is  a  northern  filh  ;  and  as  yret  undilcovered  lower  than 
about  the  Orkneys,  and  even  there  it  is  rather  fcarce.  In  the 
feas  about  Shetland  it  fwarms,  and  forms  (barrelled  or  dried)  a 
confiderable  article  of  commerce.  The  length  is  about  20  inches, 
the  greatefl  depth  four  and  a  half.  The  head  is  Imall  ;  the  up¬ 
per  jaw  a  little  longer  than  the  lower;  both  jaws  fu.nilhed  with, 
multitudes  of  fmall  teeth  r  on  the  chin  is  a  fmall  Angle  beard  ; 
from  the  head  to  the  dorfal  fin  is  a  deep  furrow.  The  colour  of 
the  head  is  dufky ;  the  back  and  fides  yellow ;  belly  white  t 
edges  of  the  dorfal,  anal,  and  caudal  fins  white  ;  the  other 
parts  dufky  ;  the  peftoral-fins  brown. 

GAELIC  Language.  See  Highlands. 

GAFF,  a  fort  of  boom  or  pole,  frequently  ufed  in  fmall  (hips 
to  extend  the  upper  edge  of  the  mizen  ;  and  always  employed 
for  the  fame  purpofe  on  thofe  fails  whofe  foremoft  edges  are 
joined  to  the  malt  by  hoops  or  lacings,  and  which  are  ufually 
extended  by  a  boom  below.  Such  are  the  main-fails  of  all 
(loops,  brigs,  andfehooners. 

GAFFAKEL  (James),  a  French  divine,  and  very  learned 
writer,  born  about  1601.  He  acquired  great  (kill  in  the  orien¬ 
tal  and  feveral  other  languages,  and  was  particularly  verfant 
in  the  cabbaliffic  and  occult  fciences,  which  he  learned,  ex- 
pofed,  and  refuted.  Cardinal  Richelieu  made  choice  of  him  for 
his  library- keeper,  and  fent  him  into  Italy  to  colleft  the  belt 
manuferipts  and  books.  He  publilhed  a  book,  entitled  Curia- 
fitez  Inouies,  i.  e.  Unheard-of  Curiofities.  It  is  faid  that  the 
cardinal  defigned  to  employ  him  in  his  grand  project  for  the  re¬ 
union  of  religions.  He  died  in  1681,  aged  80.  He  had  been 
labouring  for  many  years,  and  had  almoft  finifhed  a  hiflory  of 
the  lubterranean  world ;  containing  an  account  of  the  caves, 
grottos,  vaults,  catacombs,  and  mines,  he  had  met  with  in  the 
courfe  of  years  travelling. 

GAGATES,  or  Jet.  See  Jet. 

GAGE,  in  our  ancient  cuftoms,  fignifies  a  pledge  or  pawn, 
given  by  way  of  fecurity.  The  word  is  only  properly  ufed  in 
l’peaking  of  moveables ;  for  immoveables,  hypotheca  is  ufed. 
If  the  gage  perilh,  the  perfon  who  received  it  is  not  to  anfwer 
for  it,  but  ouly  for  extreme  negligence,  &c. 

Gage  is  alfo  ufed  for  a  challenge  to  combat:  See  Cartel. 
In  that  fenfe,  it  was  a  pledge  which  the  acculer  or  chal¬ 
lenger  caft  on  the  ground,  and  the  other  took  up  as  accepting 
the  challenge  :  it  was  ufually  a  glove,  gauntlet,  chaperoon,  or 
the  like.  See  Combat  and  Duel. 

Gage  is  only  now  retained  as  a  lubflantive.  As  a  verb,  the 
G  is  changed  into  JV,  and  of  gage  is  formed  wage  :  a?,  to 
wage  law,  to  wage  deliverance,  q.  d.  to  give  fecurity  that  a  thing 
(hall  be  delivered.  See  Wage.  If  a  perfon  who  has  diftrained 
be  fued  for  not  having  delivered  what  he  had  taken  by  dif- 
trefs,  he  (hould  wage,  or  gage,  or  gager  deliverance;  that  is, 
put  in  furety  that  he  will  deliver  them. 

JMort-GhGE,  is  that  which  is  left  in  the  hands  of  the  proprie¬ 
tor,  lo  that  he  reaps  the  fruits  thereof  :  in  oppofition  to  the 
1 vf-gage ,  where  the  fruits  or  revenues  are  reaped  by  the  credi¬ 
tor,  and  reckoned  on  the  foot  of  the  debt,  which  diminifhes  in 
proportion  thereto.  The  fecond  acquits  or  difcharges  itfelf $ 
the  firft  does  not. 

Gage,  in  the  fea-language.  When  one  (hip  is  to  windward 
of  another,  (he  is  faid  to  have  the  weather-gage  of  her.  They 
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likewiTe  call  the  number  of  feet  that  a  veffel  (inks  in  the  water, 
the  (hip’s  gage :  this  they  find  by  driving  a  nail  into  a  pike  near 
the  end,  and  putting  it  down  befide  the  rudder  till  the  nail 
catch  hold  under  it ;  then  as  many  feet  as  the  pike  is  under 
water  is  the  (hip’s  gage. 

Gage,  among  letter- founders,  a  piece  of  box  or  other  hard 
wood,  varioufly  notched,  the  ufe  of  which  is  to  adjutl  the  di- 
mentions,  (lopes.  See.  of  the  different  forts  of  letters.  See 
Foundeky. 

Gage,  in  joinery,  is  an  indrument  made  to  ftrike  a  line 
truly  parallel  to  the  (Iraight  fide  of  any  board  or  piece  of  (luff. 
Its  chief  ufe  is  for  gaging  of  tenons  true,  to  (it  into  mortifes  ; 
and  for  gaging  (luff  of  an  equal  thicknefs.  It  is  made  of  an 
oval  piece  of  wood,  fitted  upon  a  fquare  flick,  to  Hide  up  and 
down  (liffly  thereon,  and  with  a  tooth  at  the  end  of  a  (laff  to 
fcore,  to  (trike  a  line  upon  the  lluff  at  any  di (lance,  according 
to  the  diftanee  of  the  oval  from  it. 

Sliding- Gage,  a  tool  ufed  by  mathemat.ical-inftrument- 
makers  for  meal'uring  and  fettjng  off  didances. 

Sea- Gage,  an  inftrument  invented  by  Dr.  Hales  and  Dr. 
Defaguliers  for  finding  the  depth  of  the  fea  ;  the  defeription 
whereof  is  this.  AB,  in  plate  36,  rigure  1,  fhows  the  gage- 
bottle,  in  which  is  cemented  the  gage-lube  F/'in  the  brals  cap 
at  G.  The  upper  end  of  tube  F  is  hermetically  fenled,  and  the 
open  lower  end/- is  immerfed  in  mercury,  marked  C,  on  which 
fwims  a  fmall  thicknefs  or  furface  of  treacle.  On  the  top  of  the 
bottle  is  fereweda  tube  of  brafs  HG,  pierced  with  leveral  holes 
to  admit  the  water  into  the  bottle  AB.  The  body  K  is  a 
weight  hanging  by  its  fhank  L  in  a  focket  N,  with  a  notch  on 
one  fide  at  m,  in  which  is  fixed  the  catch  l  of  the  fpring  S,  and, 
palling  through  the  hole  L  in  the  drank  of  the  weight  K,  pre¬ 
vents  its  falling  out  when  once  hung  on.  On  the  top,  in  the 
upper  part  of  the  brafs  tube  at  H,  is  fixed  a  large  empty  ball  or 
full-blown  bladder  I,  which  mud  not  be  fo  large  but  that  the 
weight  K  may  be  able  to  fink  the  whole  under  water. 

The  inllrument  thus  condruiled  is  ufed  in  the  following 
manner.  The  weight  K  being  hung  on,  the  gage  is  let  fall  into 
deep  water,  and  finks  to  the  bottom  :  the  focket  N  is  fome- 
what  longer  than  the  dunk  L  ;  and  therefore,  after  the  weight 
K  comes  to  the  bottom,  the  gage  will  continue  to  defeend  till 
the  lower  part  of  the  focket  drikes  againd  the  weight :  this 
gives  liberty  to  the  catch  to  fly  out  of  the  hole  L,  and  let  go 
the  weight  K  :  when  this  is  done,  the  ball  or  bladder  I  inllantly 
buoys  up  the  gage  to  the  top  of  the  water.  While  the  gage  is 
under  water,  the  water,  having  free  accefs  to  the  treacle  and 
mercury  in  the  bottle,  will  by  its  preffure  force  it  up  into  the 
tube  F/,  and  the  height  to  which  it  has  been  forced  by  the 
greateft  preffure,  viz.  that  at  the  bottom,  will  be  (liown  by  the 
mark  in  the  tube  which  the  treacle  leaves  behind  it,  and  which 
is  the  only  ufe  of  the  treacle.  This  (hows'into  what  (pace  the 
whole  air  in  the  tube  V  f  is  compreffed  ;  and  confequently  the 
height  or  depth  of  the  waler  which  by  its  weight  produced  that 
compreffion,  which  is  the  thing  required. 

If  the  gage-tube  F  f  were  of  glafs,  a  fcale  might  be  drawn  on 
it  with  the  point  of  a  diamond,  (howing,  by  infpe6tion,  what 
height  the  water  Hands  above  the  bottom.  But  the  length  of 
10  inches  is  not  lufficient  for  fathoming  depths  at  fea,  feeing 
that,  when  all  the  air  in  fuch  a  length  of  tube  is  compred’ed  in¬ 
to  half  an  inch,  the  depth  of  water  is  no  more  than  634  feet, 
which  is  not  half  a  quarter  of  a  mile. 

If,  to  remedy  this,  we  make  ufe  of  a  tube  50  inches  long, 
which  for  drength  may  be  a  mulket-barrel,  and  fuppofethe  air 
compreded  into  an  hundredth  part  of  half  an  inch ;  then  by 
faying,  as  1  :  99  :  :  400  :  39600  inches,  or  3300  feet ;  even 
this  is  but  little  more  than  half  a  mile,  or  2640  feet.  Butfince 
it  is  reafonable  to  fuppofe  the  cavities  of  the  fea  bear  fome  pro¬ 
portion  to  the  mountainous  parts  of  the  land,  fome  of  which 
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are  more  than  three  miles  above  the  earth’s  furface,  therefore, 
to  explore  fuch  great  depths,  the  author  contrived  a  new  form 
for  his  fea-gage,  or  rather  for  the  gage-tube  in  it,  as  follows. 
BCDF  (fee  the  plate)  is  a  hollow  metalline  globe  communi¬ 
cating  on  the  top  with  a  long  tube  AB,  whole  capacity  is  a 
ninth  part  of  that  globe.  On  'the  lower  part  at  D  it  has  alfo  a- 
(bort  tube  DE,  to  Hand  in  the  mercury  and  treacle.  The  air 
contained  in  the  compound  gage-tube  is  compreffed  by  the  wa¬ 
ter  as  before  ;  but  the  degree  of  compreffion,  or  height  to  which 
the  treacle  has  been  forced,  cannot  there  be  feen  through  the 
tube  ;  therefore,  to  atifwer  that  end,  a  (lender  rod  of  metal  or 
wood,  vyith  a  knob  on  the  top  of  the  tube  AB,  v/ill  receive  the 
mark  of  the  treacle,  and  diow  it  when  taken  out. 

If  the  tube  AB  be  50  inches  long,  and  of  fuch  a  bore  that 
every  inch  in  length  fhould  be  a  cubit  inch  of  air,  and  the 
contents  ofthe  globe  and  tube  together  500  cubic  inches;  then, 
when  the  air  is  compreffed  within  an  hundredth  part  of  the 
whole,  it  is  evident  the  treacle  will  not  approach  nearer  than 
five  inches  of  the  top  of  the  tube,  which  will  agree  to  the  depth 
of  3300  feet  of  water  as  above.  Twice  this  depth  will  com- 
prefs  the  air  into  half  that  fpace  nearly,  viz.  2-‘-  inches,  which 
correfpond  to  6600,  which  is  a  mile  and  a  quarter.  Again, 
half  that  fpace,  or  i-‘-  inch,  will  (bow  double  the  former  depth, 
viz.  13200  feet,  or  miles;  which  is  probably  very  nearly  the 
greatell  depth  of  the  fea. 

Bucket  Sea- Gage,  an  indrument  contrived  by  Dr.  Hales 
to  find  the  different  degrees  of  coolnefs  and  faltnefs  of  the  fea 
at  different  depths.  It  confids  of  a  common  houfehold  pail  or 
bucket  made  with  two  heads.  Thefe  heads  have  each  a  round 
hole  in  the  middle,  about  four  inches  in  diameter,  covered  with 
fquare  valves  opening  upward  ;  and  that  they  may  both  open  and 
fliut  together,  there  is  a  fmall  iron  rod  fixed  to  the  upper  part  of 
the  lower  valve,  and  the  other  end  to  the  lower  fide  of  the 'upper 
valve  :  So  that,  as  the  bucket  defcetids  with  its  finking  weight 
into  the  fea,  both  the  valves  may  open  by  the  force  of  the  water, 
which  by  that  means  has  a  free  paffage  through  the  bucket. 
But  when  the  bucket  is  drawn  up,  then  both  the  valves  diut  by 
the  force  of  the  water  at  the  upper  part  of  the  bucket ;  fo  that 
the  bucket  is  drawn  up  full  of  the  lowed  fea-water  to  which  it 
has  defeended.  When  the  bucket  is  drawn  up,  the  mercurial 
thermometer  fixed  in  it  is  examined  ;  but  great  care  mud  be 
taken  to  oblerve  the  degree  at  which  the  mercury  (lands,  before 
the  lower  part  of  the  thermometer  is  taken  out  of  the  water  in 
the  bucket,  led  it  be  aftebted  by  the  different  temperature  of  the 
air.  In  order  to  keep  the  bucket  in  a  right  pofition,  there  are 
four  cords  fixed  to  it,  reaching  about  three  feet  below  it  ;  to 
which  the  (inking  weight  is  fixed.  The  refult  of  feveral  trials 
with  this  gage  was,  that,  when  it  was  let  down  to  different 
depths  from  360  feet  to  5346  feet,  in  lat.  25.  13.  N.  and 
Ion.  23.  12.  W.  it  was  difeovered  by  the  thermometer,  that  the 
cold  increafed  gradually  in  proportion  to  the  depths,  till  it  de¬ 
feended  to  3900  feet,  viz.,  near  ^ths  of  a  mile,  whence  the  mer 
cury  in  the  thermometer  came  up  at  330  ;  and  though  it  was  af¬ 
terwards  funk  to  334*5  feet,  i.  e.  a  mile  and  66  feet,  it  came  up 
no  lower:  the  warmth  of  the  water  upon  the  furface,  and  that 
of  the  air,  was  all  that  lime  84°.  When  the  water  in  the  bucket 
was  become  of  the  fame  temperature  with  that  on  the  furface  of 
the  fea,  equal  quantities  of  both  were  weighed  and  tried  by  the 
hydrometer ;  that  from  below  was  found  to  be  the  heavielt,  and 
confequently  the  faltell. 

Dr.  Hales  was  probably  led  to  the  condrubtion  of  this  (ea 
gage  from  an  indrument  invented  by  Dr.  Hook,  and  defigned 
for  the  fame  purpofe.  This  confids  of  a  fquare  bucket  C  dg.  2, 
whofe  bottoms  are  fo  contrive^,  that  as  the  weight  A  finks 
the  iron  B,  to  which  the  bucket  C  is  fattened  by  two  handles 

D,  D,  on  the  end  of  which  are  the  moveable  bottoms  or  valves 

E,  E,  and  thereby  draws  down  the  bucket,  the  refidance  of  the 
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water  keeps  up  the  bucket  in  the  pollute  C,  whereby  the  water, 
whilft  the  bucket  is  defending,  hath  a  free  paffage  through  it 
whereas,  as  foon  as  the  bucket  is  pulled  upwards  by  the  line  F, 
the  refinance  of  the  water  to  that  motion  beats  the  bucket 
downwards,  and  keeps  it  in  the  pofture  G,  whereby  the  in¬ 
cluded  water  is  kept  from  getting  out,  and  the  ambient  water 
prevented  from  getting  in.  See  Phil.  Trani.  No.  9.  p.  149-  an<^ 
No.  24.  p.  447.  or  abr.  vol.  ii.  p.  260. 

Aqueo- Mercurial  Gage,  is  the  name  of  an  apparatus  con¬ 
trived  by  Dr.  Hales,  and  applied  in  various  forms  to  the 
branches  of  trees,  in  order  to  determine  the  force  with  which 
they  imbibe  moifture.  Let  e  r,  fig,  3.  be  a  cylindric  glafs, 
e.g.  of  an  inch  diameter  within,  and  eight  inches  long.  Into 
this  glafs  is  introduced  the  branch  of  a  young  thriving  apple- 
tree  b,  about  three  feet  long,  with  lateral  branches  ;  the  diame¬ 
ter  of  the  tranfverfe  cut  i  being  f  of  an  inch.  Having  fitted 
the  joint  r  to  the  tube  at  r,  by  folding  a  piece  of  fhcep’s  ikin 
round  the  Item,  it  is  cemented  with  a  mixture  of  bees-wax  and 
turpentine  melted  together,  in  fuch  a  proportion  as  to  make  a 
very  ftiff  clammy  pafte  when  cold,  and  over  the  cement  folds  of 
wet  bladders  are  bound  firmly  with  packthread.  To  the  lower 
end  e  of  the  large  tube,  a  fmaller  tube  2;  e  is  cemented,  being 
about  |  of  an  inch  diameter,  and  18  inches  long,  and  in  fub- 
ltance  full  |  of  an  inch  thick.  Thefe  tubes  are  cemented  toge¬ 
ther  at  e  with  common  hard  brick-duft  or  powdered  chalk  ce¬ 
ment,  and  the  joint  is  farther  fecured  with  the  cement  of  bees¬ 
wax  and  turpentine,  over  which  a  wet  bladder  is  bound.  The 
apparatus  being  thus  prepared,  the  branch  is  turned  downwards, 
and  the  glafs-tube'upwards,  and  then  both  tubes  are  filled  with 
water  ;  with  the  finger  applied  to  the  open  end  of  the  fmall 
tube,  it  is  inverted  and  immerfed  in  the  glafs  ciftern  a4,  full  of 
mercury  and  water.  In  this  fituation  the  lower  end  of  the 
branch  was  immerfed  fix  inches  in  water,  viz.  from  r  to  1  ;  the 
water  was  imbibed  by  the  branch  at  its  tranfverfe  cut  i  ;  and, 
during  its  afeent  into  the  fap-velfels  of  the  branch,  the  mercury 
rofe  in  the  tube  e  z  from  the  ciftern  x,  fo  that  in  half  an  hour  it 
was  rilen  $  inches  high,  as  far  ass.  The  height  of  the  mer¬ 
cury  indicated,  in  fome  meafure,  the  force  with  which  the  fap 
was  imbibed,  though  not  the  whole  force  ;  becaufe,  while  the 
water  was  imbibed  by  the  branch,  its  tranfverfe  cut  was  covered 
with  innumerable  little  hemifpheres  of  air,  and  many  air-bub¬ 
bles  iffued  out  of  the  fap-vefiels,  which  partly  filled  the  tube  er, 
as  the  water  was  drawn  out  of  it .-  and,  therefore,  the.  height  of 
the  mercury  could  only  be  proportionable  to  the  excefs  of  the 
quantity  of  water  drawn  off  above  the  quantity  of  air  which 
blued  out  of  the  wood.  If  the  quantity  of  air  iffuing  from  the 
wood  had  been  equal  to  the  quantity  of  water  imbibed,  it  is 
plain  that  the  mercury  could  not  rife  at  all,,  becaufe  there  would 
be  no  room  for  it  in  the  tube  :  but  if  nine  parts  in  twelve  of  the 
water  be  imbibed  by  the  branch,  and  only  three  fuch  parts  of 
air  iffue  into  the  tube  in  the  fame  time,  the  mercury  mull  rife 
near  fix  inches,  and.  fo  proportionably  in  other  cafes.  Dr. 
Hales  obferved,  that  the  mercury  rofe  higheit,  in  mod  cafes, 
when  the  fun  was  clear  and- warm,  and  that  it  fubfided  three  or 
four  inches  towards  evening,  but  rofe  again  Lhe  next  day.  as  it 
grew  warm,  though  feldom  fo  high  as  at  firft.  Dr.  Hales 
adapted  xhe  fize  and  fhape  of  the  glafs  apparatus  to  a  great  va¬ 
riety  of  branches  of  feveral  fizes.  and  of  different  kinds  of  trees, 
and  repea  -d  the  experiment  above  deferibed,  ?nutatis  mutandis , 
in  a  variety  of  inftances.  See  his  Vegetable  Statics,  vol.  i, 
chap.  ii.  p.  84  &c. 

Tidi  -  Gage,  is  the  name  of  an  inftrument  ufed  for  determin¬ 
ing  the  height  of  the  tid.es  by  Mr.  Bayly,  in  the  courfe  of  a  voyage 
towards  the  fputh  pole,  &c.  in  the  liefolution  and  Adventure, 
in  1772,  1 7  7.3 ,  1774;  and  17  7^,  This  inftrument  confifts  of  a 
glafs  tube,  whofe  internal  diameter  was  feven-tenths  of  an  inch, 
lafhe.d  faft  to  a  ten-feet  fir  rod,  divided  into  feet,  inches,  and 
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quarters  r  this  rod  was  fattened  to  a  ftrong  poll  fixed  upright 
and  firm  in  the  water.  At  the  lower  end  of  the  tube  was  aa 
exceeding  fmall  aperture,  through  which  the  water  was  admit¬ 
ted.  In  confequence  of  this  conftruftion,  the  furface  of  the 
water  in  the  tube  was  fo  little  attended  by  the  agitation  of  the 
fea,  that  its  height  was  not  altered  one-tenth  of  an  inch,  when 
the  fwell  of  the  fea  was  two  feet ;  and  Mr.  Bayly  was  certain* 
that  with  this  inftrument  he  could  difeern  a  difference  of  one- 
tenth  of  an  inch  in  the  height  of  the  tide. 

Wind-G age,  an  inftrument  for  meafuring  the  force  of  the 
wind  upon  any  given  furface.  It  was  invented  by  Dr.  Lind, 
who  gives  the  following  defeription  of  it,  Phil.  Tranf.  vol.  Ixv. 
This  inftrument  confifts  of  two  glafs  tubes,  AB,  CD,  fig.  4.  of  5 
or  6  inches  in  length.  Their  bores,  which  are  fo  much  the  better 
for  being  equal,  are  about  four-tenths  of  an  inch  in  diameter. 
They  are  connected  together  like  a  fiphon,  by  a  fmall  bent 
glafs-tube  marked  ab,  the  bore  of  which  is  about  one-tenth  of 
an  inch  in  diameter.  On  the  upper  end  of  the  leg  AB  there  is 
a  tube  of  latten  brafs,  which  is  kneed  or  bent  perpendicularly 
outwards,  and  has  its  mouth  open  towards  F.  On  the  other 
leg  CD  is  a  cover  with  a  round  hole  G  in  the  upper  part  of  it, 
two-tenths  of  an  inch  in  diameter.  This  cover  and  the  kneed 
tube  are  connected  together  by  a  flip  of  brafs  cd,  which  not 
only  gives  ftrenglh  to  the  whole  inftrument,  but  alfo  ferves  to 
hold  the  fcale  HI.  The  kneed  tube  and  cover  are  fixed'  on 
with  hard  cement  or  fealing-wax.  To  the  fame  tube  is  foldered 
a  piece  of  brafs  e,  with  a  round  hole  in  it  to  receive  the  flee! 
fpindle  KL  ;  and  at  f  there  is  juft  fuch  another  piece  of  brafs 
foldered  to  the  brafs- hoop  gb,  which  furrounds  both  legs  of  the 
inftrument.  There  is  a  fmall  (boulder  on  the  fpindle  at  f,  upon 
which  the  inftrument  refts,  and  a  fmall  nut  at  i,  to  prevent  it 
from  being  blown  off  the  fpindle  by  the  wind.  The  whole  in¬ 
ftrument  is  eafily  turned  round  upon  the  fpindle  by  the  wind,  lb 
as  always  to  prefent  the  mouth  of  the  kneed  tube  towards  it. 
The  end  of  the  fpindle  has  a  ferew  on  it,  by  which  it  may  be 
ferewed  into  the  top  of  a  poll:  or  a  Hand  made  on  purpofe.  It 
has  alfo  a  hole  at  L,  to  admit  a  fmall  lever  for  ferewing  it  into 
wood  with  more  readinefs  and  facility.  A  thin  plate  of  brafs  k 
is  foldered  to  the  kneed  tube,  about  half  an  inch  above  the  round 
hole  G,  fo  as  to  prevent  rain  from  falling  into  it.  There  is 
likewife  a  crooked,  tube  AB,  fig.  5.  to  be  put  occafionally  upon 
the  mouth  of  the  kneed'  tube  F,  in.  order  to  prevent  rain  from 
being  blown  into  the  mouth  of  the  wind-gage  when  it  is  left  out 
all  night  or  expofed  in  the  time  of  rain. 

The  force  or  momentum  of  the  wind  may  be  afeertained  by 
the  affiftance  of  this  inftrument,  by  filling  the  tubes  half  full  of 
water,  and  pulhing  the  fcale  a  little  up  or  down,  till  the  o  of  the 
fcale,  when  the  inftrument  is  held  up  perpendicularly,  be  on  a. 
line  with  the  furface  of  the  water  in  both  legs  of  the  wind-gage. 
The  inftrument  being  thus  adjufted,  hold  it  up  perpendicularly,, 
and,  turning  the  mouth  of  the  kneed  tube  towards  the  wind,  ob- 
ferve  how  much  the  water, is  depreffed  by  it  in  the  one.  leg,  and 
raifed  in  the  other.  The  fum  of  the  two  is  the  height  of  a  co-. 
lumn  of  water  which  the  wind  is  capable  of  fuftaining  at  that 
time  ;  and  every  body  that  is  oppofed  to  that  wind  will  be 
prelTed  upon  by  a  force  equal  to  the  weight  of  a  column  of  wa¬ 
ter,  having  its  bafe  equal  to  the  altitude  of  the  column  of  water 
fuftained  by  the  wind  in  the  wind-gage.  Hence  the  force  of 
the  wind  upon  any  body  where  the  furface  oppofed  to  it  is. 
known  may  be  eafily  found  ;  and  a  ready  companion  may  be 
made  betwixt  the  ftrength  of  one  gale  of  wind  and  that  of  ano¬ 
ther. 

The  force  of  the  wind  may  be  likewife  meafured  with  this  in¬ 
ftrument,  by  filling  it  until  the  water  nms  out  at  the  hole  G". 
For,  if  we  then  hold  it  up  to  the  wind  as  before,  a  . quantity  of 
water  will  be  blown  out ;  and  if  both  legs  of  the  inftrument  are 
of  the  fame  hore,  the  height  of  the  column  fuftained .  will  be. 


G  A  I 


GAL 


C  S5i  ] 


equal  to  double  the  column  of  water  in  either  leg,  or  the  fum 
of  what  is  wanting  in  both  legs.  But  if  the  legs  are  of  unequal 
bores,  neither  of  thefe  will  give  the  true  height  of  the  column  of 
water  which  the  wind  Curtained.  But  the  true  height  may  be 
obtained  by  the  following  formulae. 

Suppofe  that  after  a  gale  of  wind  which  had  blown  the  wa¬ 
ter  from  A  to  B,  fig.  6.  forcing  it  at  the  fame  time  through  the 
other  tube  out  at  E,  the  ftirface  of  the  water  fhould  be  found 
Handing  at  fome  level  as  D  G,  and  it  were  required  to  know  what 
was  the  height  of  the  column  E  F  or  A  B,  which  the  wind  fuf- 
tained.  In  order  to  obtain  this,  it  is  only  necelfary  to  find  the 
height  of  the  columns  D  B  or  G  F,  which  are  conftantly  equal 
to  one  another;  for  either  of  thefe,  added  to  one  of  the  equal 
columns  AD,  EG,  will  give  the  true  height  of  the  column  of 
water  which  the  wind  l'ultained.  i.  Let  the  diameters  AC, 
E  H,  of  the  tubes  be  refpedtiwly  reprefented  by  cd  ;  and  let 
a  =  AD  or  EG,  and  x  ~  DB  or  G  F  :  then  it  is  evident, 
that  the  column  D  B  is  to  the  column  E  G,  as  crx  to  dza.  But 


d'-a ;  and  conl'e- 


thcfe  columns  are  equal.  Therefore 
dla 

quently  x  =  — .  2.  But  if,  at  any  inftant  of  time  whilit 

the  wind  was  blowing,  it  was  obferved,  that  when  the  water 
flood  at  E,  the  top  of  the  tube  out  of  which  it  is  forced,  it  was 
depreffed  in  the  other  to  fome  given  level  B  F,  the  altitude  at 
which  it  would  have  flood  in  each  had  it  immediately  fublided, 
may  be  found  in  the  following  manner.  Let  b  —  A  B  or  E  F. 
Then  it  is  evident  that  the  column  DB  is  equal  to  the  differ¬ 
ence  of  columns  EF,  GF.  But  the  difference  of  thefe  columns 

d'-b 

is  as  d1h  —  dlx ;  and  confequently  x=  — - - . 

C  (l 

For  the  cafes  when  the  wind  blows  in  at  the  narrow  leg  of 
the  inftrument  :  Let  AB  =  EF=i,  EG  or  AD  =  a, 
GF  =  DB  =  x,  and  the  diameters  EH,  GA,  refpeffively 
=  d,  c,  as  before.  Then  it  is  evident  that  the  column  AD  is 
to  the  column  G  F  as  ac  to  dlx.  But  thefe  columns  are  equal ; 

qQ. I 

therefore  ef’x  =  a<r- ;  and  confequently  x  =  —  .  It  is  alio  evi¬ 
dent,  that  the  column  A  D  is  equal  to  the  difference  of  the 
columns  AB,  DB;  but  the  difference  of  thefe  columns  is  as 
bc~  —  c  x.  Therefore  d'x  —  lcz  — •  c2x.  Whence  we  get 

bcz 

x  =  drT7-' 

The  ufe  of  the  fmall  tube  of  communication  a  b,  fig  4/  is 
to  check  the  undulation  of  the  water,  fo  that  the  height  of  it 
may  be  read  off  from  the  lcale  with  eafe  and  certainty.  But  it 
is  particularly  defigned  to  prevent  the  water  from  being  thrown 
up  to  a  much  greater  or  lefs  altitude,  than  the  true  height  of 
the  column  which  the  wind  is  able  at  that  time  tofuffain,  from 
its  receiving  a  fudden  i.npulfe  whilft  it  is  vibrating  either  in  its 
al'cent  or  defcent.  As  in  ;.nne  cafes  frefh  water  in  this  inftru¬ 
ment  might  be  liable  to  freeze,  and  thus  break  the  tubes,  Dr. 
Lind  recommends  a  faturated  folution  of  fea-falt  to  be  ufed  in- 
ftead  of  it,  which  does  not  freeze  till  Fahrenheit’s  thermometer 
fails  to  o. 

GARNI  A,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  hexandria  clafs  of  plants.  The  calyx  is  an  in- 
volucrum  with  two  or  five  flowers;  the  corolla  is  two-valved  ;■ 
the  ftarnin  1  fix,  capillary  and  very  {hort  filaments  ;  the  antherae 
linear,  (harp-pointed  at  the  apex,  and  as  long  as  the  corolla ; 
there  is  no  pericarpium  :  the  feed  is  (ingle  and  oblong. 

GAIETA,  an  ancient,  handfome,  and  ftrong  town  of  Italy, 
in  the  kingdom  of  Naples,  and  in  the  Terra  di  Lavoro,  with  a 
fort,  citadel,  harbour,  and  bifhop’s  fee;  It  was  taken  by  the 
Auftrians  in  1707,  and  by  the  Spaniards  in  1734,  It  is  feated 
at  the  foot  of  a  mountain  near  the  fea,  in  E.  long.  13.  37. 
N.  lat.  41.  30. 


GAILLAC,  a  town  of  France,  in  the  department  of  Tarn 
and  late  province  of  Languedoc,  remarkable  for  its  trade  in 
wines.  It  is  feated  on  the  river  Tarn,  10  miles  S.  W.  of  Al- 
by.  E.  Ion.  2.  5.  N.  lat.  43.  54. 

GAILLON,  a  town  of  France,  in  the  department  of  Eure- 
and  late  province  of  Normandy,  remarkable  for  the  magnifi¬ 
cent  palace,  lately  belonging  to  the  archbiftiop  of  Rouen,  and 
for  its  late  handiomc  Chartreule,  which  is  about  three  quarters 
of  a  mile  from  it.  It  is  a  mile  and  a  half  from  the  river  Seine, 
five  from  Andely,  and  22  from  Rouen. 

GAIN,  the  profit  or  lucre  a  perfon  reaps  from  his  trade,  em¬ 
ployment,  or  indultry.  Some  derive  the  word  from  the  Ger¬ 
man  gewinn  ;  whereof  the  Italians  had  made  guadagno  ;  the 
French  and  Englilh  gain.  There  are  legal  and  reputable  gains, 
as  well  as  lordid  and  infamous  ones.  What  is  gained  beyond  a. 
certain  fum  by  gaming  is  all  liable  to  be  reftored  again,  if  the 
loferwill  take  the  benefit  of  the  law. 

Gain,  in  architect  are,  is  the  workmen’s  term  for  the  bevel¬ 
ling  (houlder  of  a  joilt  or  other  timber.  It  is  ufed  alfo  for  the 
lapping  of  the  end  of  the  joilt,  Ike.  upon-  a  trimmer  or  girder ; 
and  then  the  thicknefs  of  the  (houlder  is  cut  into  the  trimmer, 
alio  bevelling  upwards,  that  it  may  juft  receive  the  gain  ;  and* 
lo  the  joift  and  trimmer  lie  even  and  level  with  the  furface.  This- 
way  of  working  is  ufed  in  floors  and  hearths. 

To  Gain  the  wind,  in  lea-language,  is  to  arrive  on  the  wea- 
ther-fide  or  to  windward  of  fome  other  veffel  in  fight,  when 
both  are  plying  to  windward,  or  failing  as  near  the  wind  a» 
poflible. 

GAINAGE,  Gainagium,  in  our  ancient  writers)  fignifies 
the  draught-oxen,  horles,  wain,  plough,  and  furniture,  for 
carrying  on  the  work  of  tillage  by  the  baler  fort  of  fokemen  and 
villains.  Gainage  is  the  fame  with  what  is  otherwife  called 
wainage.  BraCton,  lib.  i.  cap.  9.  (peaking  of  birds  and  fer- 
vants,  fays,  Ut  fi  eos  dejlruant,  quod  Jalvum  non  pqflit  eis  ejfe 
wauiagiumfuum.  And  again,  lib.  iii.  trad.  2.  cap.  1.  Villa~ 
nus  non  arnerciabitur,  n'jifalvo  wainxgio fuo.  For  anciently,  as 
it  appears  both  by  Magna  Charta  and  other  books,  the  villain, 
when  amerced,  had  bis  gainage  or  wainage  free ;  to  the  end 
his  plough  might  not  ftand  Hill  :  and  the  law,  for  the  fame  rea  - 
fon,  does  ftill  allow  a  like  privilege  to  the  hulbandman ;  that 
is,  his  draught-horfes  are  not  in  many  cafes  diiVainable. 

Gainage  is  alfo  ufed  for  the  land  itlelf,  or  the  profit  raifed 
by  cultivating  it. 

GAINSBOROUGH,  a  town  of  Lincolnfliire  in  England, 
150  miles  from  London,  feated  on  the  river  Trent  near  the  lea. 
It  is  a  large  well  built  town,  with  a  pretty  good  trade,  and  has 
the  title  of  an  earldom.  W.  Ion.  o.  40.  N.  lat.  53.  26.  dhe 
north  marfh  in  its  neighbourhood  is  noted  for  horle-races.  The 
Danes  who  invaded  the  kingdom  brought  their  lhips  up  to  this 
place.  It  was  here  that  Sweno  the  Dane  was  murdered  by  one  • 
of  the  Englilh,  who  was  never  difeovtred. 

GALACTITES,  in  the  hiftory  of  foiiils,  a  fubffance  much  re- 
fembling  the  morochthus  or  French  chalk  in  many  relpeds, 
but  different  from  it  in  colour.  The  ancients  found  it  in  the 
Nile  and  in  fome  rivers  in  Greece,  and  ufed  it  in  medicine  as  an 
aftringent,  and  for  defluxions  and  ulcers  of  the  eyes.  At  pre¬ 
fect  it  is  common  in  Germany,  Italy,  and  fome  parts  of  France,, 
and  is  wholly  overlooked,  being  efteemed  a  worle  kind  of  nto— 
rochthus.  See  Morochthus. 

GALACTOPHAGI,  and  Galactopot^t,  in  antiquity, 
perfons  who  lived  wholly  on  milk,  without  corn  or  the  ufe  of 
any  other  f  ood.  The  words  are  compounded  of  yal.  *  ©-, 

milk  ;  4«fsiv,  to  eat ;  and  roT»i,-  of  at.w,  Ldrink.  Certain  na¬ 
tions  in  Scythia  Aliatica,  as  the  Get«v  Nomades,  &c.  are  fa¬ 
mous  in  ancient  hiffory,  in  quality  of  galaflophagi  or  milk-r 
eaters.  Homer  makes  their  eloge,  Iliad,  lib.  iii.  Ptolemy, 
in  his  geography,  places  the  Galactophagi  between  the  RL 
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.phrcan  mountains  on  one  fide,  and  the  Hyrcanian  lea  on  the 
other. 

GALANGALS,  in  the  materia  medica.  See  Ejemp- 

JE1UA. 

GALANTHUS,  the  Snow-drop,  in  botany;  a  genus  of 
the  monogynia  order,  belonging  to  the  hexandria  dais  of  plants, 
and  in  the  natural  method  ranking  under  the  ninth  order,  Sba- 
..thacece.  There  are  three  concave  petals  ;  and  the  netfarium 
confifts  of  three  fmall  emarginated  petals  ;  the  ttigma  is  Ample. 
There  is  but  one  fpecies,  viz.  the  nivalis;  which  is  a  bulbous- 
rooted  flowery. perennial,  rifmg  but  a  few  inches  in  height,  and 
adorned  at  top  with  fmall  tripetalous  flowers  of  a  white  colour. 
There  are  three  varieties,  viz.  the  common  Angle-flowered  fnow- 
drop,  the  femi-double  fnow-drop,  and  the  double  fnow-drop. 
They  are  beautiful  little  plants,  and  are  much  valued  on  ac¬ 
count  of  their  early  appearance,  often  adorning  the  gardens  in 
January  or  February,  when  fcarce  any  other  flower  is  to  be 
Teen.  They  frequently  burft  forth  when  the  ground  is  co¬ 
vered  with  l'now,  and  continue  very  often  till  the  beginning  of 
March,  making  a  very  ornamental  appearance,  efpecially  when 
difpofed  in  clufters  towards  the  fronts  of  the  borders,  &c.  The 
tingle  kind  comes  firft  into  bloom,  then  the  femi-double,  and 
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after  that  the  double.  They  will  lucceed  any  where,  and  multi¬ 
ply  exceedingly  by  off-fets  from  the  roots. 

GALATA,  a  great  l'uburb  belonging  to  Conftantinople,  op- 
poAt-e  to  the  Seraglio,  on  the  other  fide  of  the  harbour.  It  is 
here  the  Greeks,  Armenians,  Franks,  Chriftians,  and  Jews  inha¬ 
bit,  and  are  allowed  the  exercife  of  their  refpedtive  worihips. 

GALATJEA  and  Galath.ea,  in  fabulous  hiflory,  a  lea- 
nymph,  daughter  of  Nereus  and  Doris.  She  was  paflionately 
loved  by  the  cyclops  Polyphemus,  whom  fhe  treated  with  cold- 
nefs  and  difdain  ;  while  Acis,  a  fhepherd  of  Sicily,  enjoyed  her 
unbounded  affe&ion.  The  happinefs  of  thefe  two  lovers  was 
diflurbed  by  the  jealoufy  of  the  cyclops,  who  crufhed  his  rival 
to  pieces  with  a  piece  of  a  broken  rock  while  he  repofed  on  the 
bofom  of  Galataea.  The  nymph  was  inconfolable  for  the  lofs 
of  Axis ;  and,  as  fhe  could  not  reflore  him  to  life.  Are  changed 
him  into  a  fountain. 

GALATIA,  the  ancient  name  of  a  province  of  AAa  Minor, 
now  called  Avidia.  It  was  bounded  on  the  eaft  by  Cappado¬ 
cia,  on  the  weft  by  Bithynia,  on  the  fouth  by  Pamphylia,  and 
on  the  north  by  the  Euxine  lea.  It  was  the  north  part  of  Phry¬ 
gia  Magna;  but,  upon  being  occupied  by  the  Gauls,  was  called 
Galatia  ;  and  becaule  Atuated  amidft  Greek  colonies,  and  itielf 
mixed  with  Greeks,  Gallogracia.  Strabo  calls  it  Galatia  and 
Gallogrescia  :  hence  a  two-fold  name  of  the  people,  Galates 
and  Gallograeci.  The  Greeks  called  it  Gallia  Parva,  to  dif- 
tinguifh  it  from  the  Tranfalpina,  both  which  they  called  Gala¬ 
tia.  It  was  reduced  under  the  fubjeftion  of  the  Romans  in  the 
time  of  Auguftus,  and  is  now  in  the  hands  of  the  Turks.  Heje 
St.  Paul  founded  a  church,  to  which  he  directed  that  epiftle 
which  is  ftill  known  by  the  name  of  the  Epiftle  to  the  Galatians, 
and  was  written  to  reclaim  them  from  the  obl'ervation  of  Jewifh 
ordinances,  into  which  they  had  been  feduced  by  fome  falfe 
teachers. 

GALAX,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  pentandria  clafs  of  plants,  and  in  the  natural 
method  ranking  with  thole  of  which  the  order  is  doubtful.  The 
-corolla  is  falver-fhaped ;  the  calyx  decaphyllous;  the  caplule 
unilocular,  bkalved,  and  elaftic. 

GALAXY,  or  Milky-Way,  or  Via  Laftea,  in  aftronomy,  that 
long,  whitifh,  luminous  track  which  feems  to  encompafs  the 
heavens,  like  a  fwath,  fcarf,  or  girdle ;  and  which  is  eafily  feen 
in  a  clear  night,  efpecially  when  the  moon  is  not  up.  It  is  of 
a  confiderable  though  unequal  breadth  ;  being  alfo  in  fome  parts 
double,  but  in  others  Angle. 

I  he  galaxy  paftes  through  many  of  the  conftellations  in  its 


circuit  round  the  heavens,  and  keeps  its  exafl  place  or  petition 
with  refpedlto  them.  There  have  been  various  ftrange  and  fa¬ 
bulous  ftories  and  opinions  concerning  the  galaxy.  The  an¬ 
cient  poets,  and  even  fome  of  the  philofophers,  lpeak  of  it  as 
the  road  or  way  by  which  the  heroes  went  to  heaven.  But  the 
Egyptians  called  it  the  Way  of  Straw,  from  the  ftory  of  its  riling 
from  burning  ftiaw,  thrown  behind  the  goddefs  Ills  in  her  flight 
from  the  giant  Typhon.  While  the  Greeks,  who  affect  to  de¬ 
rive  every  thing  in  the  heavens  from  fome  of  their  own  fables, 
have  two  origins  for  it  :  the  one,  that  Juno,  without  perceiving 
it,  accidentally  gave  fuck  to  Mercury  when  an  infant;  but  that  as 
foon  as  fhe  turned  her  eyes  upon  him,  lire  threw  him  from  her, 
and  as  the  nipple  was  drawn  from  his  mouth,  the  milk  ran  about 
for  a  moment  :  and  the  other,  that  the  infant  Hercules  being 
laid  by  the  fide  of  Juno  when  afleep,  on  waking  the  gave  him 
the  breaft ;  but  foon  perceiving  who  he  was,  ftie  threw  him  from 
her,  and  the  heavens  were  marked  by  the  wafted  milk.’ 

Some  other  philofophers,  however,  gave  it  a  different  turn 
and  different  origin.  Thefe  efteemed  it  to  be  a  tra£I  of  liquid 
fire,  fpread  in  this  manner  along  the  Ikies:  and  others  again, 
fuppofing  aceleftial  region  beyond  all  that  was  viftble,  and  ima¬ 
gining  that  fire,  at  fome  time  let  loofe  from  thence,  was  to  con- 
fume  the  world,  made  this  a  part  of  that  celeftial  fire,  and  ap¬ 
pealed  to  it  as  a  prefage  of  what  would  furely  happen.  This 
diftufed  brightnefs  they  confidered  as  a  crack  in  the  vault  or 
wall  of  heaven,  and  fancied  this  a  glimmering  of  the  celeftial  fire 
through  it,  and  that  there  required  nothing  more  than  the  un¬ 
doing  of  this  crack  by  fome  accident  in  nature,  or  by  the  will  of 
the  gods,  to  make  the  whole  frame  ftart,  and  let  out  the  'fire  of 
deft  r  u  6*^011. 

Ariftotie  makes  the  galaxy  a  kind  of  meteor,  formed  of  a 
crowd  of  vapours  drawn  into  that  part  by  certain  large  ftars  dif¬ 
pofed  in  the  region  of  the  heavens  anfwering  to  it.  Others, 
finding  that  the  galaxy  was  feen  all  over  the  globe,  that  it  al¬ 
ways  correfponded  to  the  fame  fixed  ftars,  and  that  it  was  far 
above  the  higheft  planets,  fet  Ariftotle’s  opinion  afide,  and 
placed  the  galaxy  in  the  firmament  or  region  of  the  fixed  ftars  ; 
and  concluded  that  it  was  nothing  elfe  but  an  atfemblage  of  an 
infinite  number  of  minute  ftars.  And,  fince  the  invention  of  te- 
lel'copes,  this  opinion  has  been  abundantly  confirmed  :  for,  by 
directing  a  good  telefcope  to  any  part  of  the  milky  way,  we 
perceive  an  innumerable  quantity  of  very  fmall  ftars,  where  be¬ 
fore  we  only  obferved  a  confufed  whitenefs  arifing  from  the 
affemblage  and  union  of  their  joint  light ;  like  as  any  thing 
powdered  with  fine  white  powder,  at  a  diftance  we  only  obferve 
the  confufed  whitenefs,  but  on  examining  it  very  near  we  per¬ 
ceive  all  the  fmall  particles  of  the  powder  feparately;  as  Mil- 
ton  finely  expreffes  it, 

A  broad  and  ample  road,  whofe  dull  is  gold. 

And  pavement  ftars,  as  ftars  to  thee  appear. 

Seen  in  the  galaxy,  that  milky  way. 

Which  nightly,  as  a  circling  zone  thou  feeft 
Powder'd  with  ftars. 

There  are  other  fuch  marks  in  the  heavens ;  as  the  nebulae 
or  nebulous  ftars,  and  certain  whitifh  parts  about  the  fouth 
pole  called  Magellanic  clouds,  which  are  all  of  the  fame  nature, 
appearing  to  be  vaft  clufters  of  fmall  ftars  when  viewed  through 
a  telefcope,  which  are  too  faint  to  affeft  the  eye  fingly. 

M.  le-Monnier,  however,  not  being  able  to  difeover  more  ftars 
in  this  fpace  than  in  other  parts  of  the  heavens,  difputes  the 
opinion  above  recited  as  to  the  reafon  of  the  whitenefs,  and  fup- 
pofes  that  this  and  the  nebulous  ftars  are  occafioned  by  fome 
other  kind  of  matter.  Vide  Inft.  Aft.  p.  60. 

GALBANUM,  in  pharmacy,  a  gum  ifluing  from  the  ftem  of 
an  umbelliferous  plant  growing  in  Perfia  and  many  parts  of 
Africa.  See  Bubon.  The  juice,  as  brought  to  us,  is  femipeL 
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lucid,  foft,  tenacious  ;  of  a  flrong,  and  to  fome  unpleafant, 
fmell ;  and  a  bitterifh  warm  tafie  :  the  better  fort  is  in  pale  co¬ 
loured  mafies,  which,  on  being  opened,  appear  compofed  of 
clear  white  tears.  Gcoffroy  relates,  that  a  dark  greenifh  oil  is 
to  be  obtained  from  this  Ample  by  diftillation,  which,  upon  re¬ 
peated  rectifications,  becomes  of  an  elegant  Iky- blue  colour. 
The  purer  forts  of  galbanum  are  laid  by  fome  to  ditfolve  en¬ 
tirely  in  wine,  vinegar,  or  water ;  but  thefe  liquors  are  only 
partial  menltrua  with  regard  to  this  drug;  nor  do  fpirit  of 
wine  or  oils  prove  more  effectual  in  this  refpeCl  :  the  bell  dif- 
folvent  is  a  mixture  of  two  parts  fpirit  of  wine  and  one  of  wa¬ 
ter.  Galbanum  agrees  in  virtue  with  gum  ammoniacum,  but 
is  generally  accounted  lefs  etficacious  in  aflhmas,  and  more  l'o 
in  hyflerical  complaints.  It  is  an  ingredient  in  the  Pillules 
e  gurnmi,  the  Emplaftrum  Jitbargyri  cum  gummi,  and  fome 
other  officinal  compofitions. 

GALE,  in  the  lea- language,  a  term  of  various  import.  When 
the  wind  blows  not  fo  hard  but  that  a  Grip  may  carry  her  top- 
fails  a-trip  (that  is,  hoified  up  to  the  highefl),  then  they  fay  it 
is  a  loom-gale.  When  it  blows  very  ltrong,  they  fay  it  is  a 
llitT,  llrong,  or  frelh  gale.  When  two  Blips  are  near  one  ano¬ 
ther  at  fea,  and,  there  being  but  little  wind  blowing,  one  of 
them  finds  more  of  it  than  the  other,  they  fay  that  the  one  Ihip 
gales  away  from  the  other. 

Gale  (Dr.  John),  an  eminent  and  learned  minifter  among 
the  Baptil'ts,  was  born  at  London  in  1680.  He  ltudied  at  Ley¬ 
den,  where  he  diltinguifhed  himfelf  very  early,  and  afterwards 
at  Amfterdam  under  Dr.  Limborch.  He  was  chofen  minifter 
of  the  Baptift  congregation  at  Barbican  ;  where  his  preaching, 
being  chiefly  practical,  was  greatly  reforted  to  by  people  of  all 
perfuafions.  Four  volumes  ofhisfermons  were  publifhed  after 
his  death,  which  happened  in  1721.  His  Rcflcftiom  on  Dr. 
Wall's  HiJ/ory  of  Infant-bapiifm  is  the  belt  defence  of  the  Bap- 
tifts  ever  publifhed;  and  the  reading  of  that  performance  induced 
the  learned  Mr.  William  Whifton  and  Dr.  Folter  to  become 
Baptifis. 

Gale  (Theophilus),  an  eminent  nonconformifi  minifter, 
born  in  1628.  He  was  invited  to  Winchefter  in  1657,  and 
continued  a  llated  preacher  there  until  the  re-eftablilhment  of 
the  church  by  Charles  II.  when  he  rather  chofe  to  fuffer  the  pe¬ 
nalties  of  the  atl  of  conformity,  than  to  lubmit  to  it  contrary  to 
his  confidence.  He  was  afterwards  engaged  by  Philip  lord 
Wharton  as  tutor  to  his  fons,  whom  he  attended  to  an  acade¬ 
my  at  Caen  in  Normandy ;  and,  when  this  duty  was  fulfilled, 
he  became  paftor  over  a  congregation  of  private  conventiclers 
in  Hoiborn.  He  died  in  1678;  and  is  principally  known  by  an 
elaborate  work  intitled  the  Court  of  the  Gentiles,  calculated  to 
lhow  that  the  Pagan  philofophers  derived  their  raofl  fublime 
fentiments  from  the  Scriptures. 

Gale  (Dr.  Thomas),  a  learned  divine,  born  at  Scruton  in 
Yorkfhire  in  the  year  1 636,  was  educated  at  Cambridge,  and 
at  length  became  profeilbr  of  the  Greek  language  in  that  univer- 
fity.  He  was  afterwards  chofen  head  mailer  of  St.  Paul’s 
fchool,  London  ;  and  was  employed  by  the  city  in  writing  thofe 
elegant  inferiptions  on  the  Monument  erected  in  memory  of  the 
conflagration  in  1666.  In  1676  he  was  collated  to  a  prebend 
in  the  cathedral  of  St.  Paul’s,  and  was  likewife  elected  a  fellow 
of  the  Royal  Society,  t«  which  he  prefented  a  Roman  urn  with 
its  afhes.  About  the  year  1697  he  gave  to  the  new  library  of 
Trinity  College  in  Cambridge  a  great  number  of  Arabic  ma- 
nuferipts  ;  and  in  i  ^97  was  admitted  dean  of  York.  He  died 
in  that  city  in  1702,  and  was  interred  in  the  cathedral,  where 
a  monument,  with  a  Latin  infeription,  was  erected  to  his  me- 
mory.  He  was  a  learned  divine,  a  great  hillorian,  one  of  the 
beft  Greek  fcholars  of  his  age,  and  maintained  a  correfpondence 
with  the  molt  learned  men  abroad  as  well  as  at  home.  He  pub- 
iifhed,  1.  Hijlorue  Poetic  a:  Antiqui  Scriptures,  obtavo.  2.  Opif- 
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cula  Mytbohgica,  Etlica,  &  Phyfica,  in  Greek  and  Latin,  oc¬ 
tavo.  3.  Herodoti  Hifiona,  folio.  4.  H'florlee  Auglicanee  Scrip- 
tores  quinque,  in  folio.  5.  HJlorice  Britanniccs,  Saxonies?, 
Aiiglo-Danic<z,  Scriptores  quindecim,  in  folio.  6.  Rb stores  Se¬ 
lect/,  &c. 

GALEA,  in  antiquity,  a  light  cafque,  head  piece,  or  mor- 
rion,  coming  down  to  the  fhoulders,  and  commonly  of  brafs ; 
though  Camillus,  according  to  Flutarch,  ordered  thofe  of  his 
army  to  be  of  iron,  as  being  the  flronger  metal.  The  lower  part; 
of  it  was  called  buccula,  and  on  the  top  was  a  creft.  The  Ve- 
liles  wore  a  light  galea,  made  of  the  {kin  of  fome  wild  beafi  to 
make  it  more  terrible. 

GALEASSK,  a  large  low-built  veffel,  ufing  both  fails  and 
oars,  and  the  biggefi  of  all  the  vefi'els  that  make  ufe  of  the  lat¬ 
ter.  It  may  carry  twenty  guns,  and  has  a  Bern  capable  of 
lodging  a  great  number  of  marines.  It  has  three  mafls,  which 
are  never  to  be  lowered  or  taken  down.  It  has  alfo  thirty-two 
benches  of  rowers,  and  to  each  bench  fix  or  feven  flaves,  who- 
fit  under  cover.  This  veffel  is  at  prefent  ufed  only  by  the  Ve¬ 
netians. 

GALEGA,  in  botany  ;  a  genus  of  the  decandria  order,  be¬ 
longing  to  the  diadelphia  dabs  of  plants,  and  in  the  natural 
method  ranking  under  the  3 2d  order,  Papilionaeeee.  The 
calyx  is  compofed  of  fubulated  nearly  equal  dents  or  feg- 
ments  ;  the  legumen  has  oblique  ftriae,  and  feeds  lying  between 
them. 

GALEN  (Claudius),  in  Latin  Galcnus,  prince  of  the  Greek 
phvficians  after  Hippocrates,  was  born  at  Pergamus  in  the  Lefl'er 
Afia  about  the  year  13 1.  His  father  was  poffefled  of  a  confi- 
derable  fortune;  wasAvell  verled  in  polite  literature,  philofophy, 
aftronomy,  and  geometry  ;  and  was  alfo  well  Bulled  in  archi¬ 
tecture.  He  himfelf  infiruCled  his  fon  in  the  firfi  rudiments  of 
learning,  and  afterwards  procured  him  the  greatell  mafiers  of 
the  age  in  philofophy  and  eloquence.  Galen,  having  finifiied 
his  fiudies  under  their  care,  chofe  phyfic  for  his  profeffion,  and 
chiefly  ltudied  the  works  of  Hippocrates.  Having  at  length 
exhaufled  all  the  fources  of  literature  that  were  to  be  found  at 
home,  he  refolved  to  travel,  in  order  to  converfe  with  the  mofi: 
able  phyficians  in  all  parts,  intending  at  the  fame  time  to  take 
everjr  opportunity  of  infpeCting  on  the  fpot  the  plants  and 
drugs  of  the  countries  through  which  he  paffed.  With  this 
view  he  went  to  Alexandria,  and  Baid  fome  years  in  that  me¬ 
tropolis  of  Egypt  :  from  thence  he  travelled  through  Cilicia ; 
palled  through  Palefiine  ;  vifited  the  Hies  of  Crete  and  Cyprus  ; 
and  made  two  voyages  to  Lemnos,  in  order  to  examine  the 
Lemnian  earth,  which  was  then  efieemed  an  admirable  me¬ 
dicine.  With  the  fame  view  he  went  into  the  Lower  Tyria,  in 
order  to  obtain  a  thorough  infight  into  the  nature  of  the  opobal- 
famum,  or  balm  of  Gilead;  and,  having  completed  his  defign, 
returned  home  by  the  way  of  Alexandria. 

Galen  had  been  four  years  at  Pergamus,  where  his  praCtice 
was  attended  with  extraordinary  applaufe,  when  fome  feditious 
commotions  induced  him  to  go  to  Rome,  where  he  refolved  to 
fettle  :  but  the  proofs  he  gave  of  his  fuperior  {kill,  added  to  the 
refpeCl  fhown  him  by  feveral  perfons  of  very  high  rank,  created 
him  fo  many  enemies  among  his  brethren  of  the  faculty,  that 
he  was  obliged  to  quit  the  city,  after  having  refided  there  four 
or  five  years.  But  he  had  not  long  returned  to  Pcrgamos,  when 
he  was  recalled  by  the  emperors  Aurelius  and  Verus.  After 
their  death,  he  retired  to  his  native  country,  where  he  died 
about  the  year  200.  He  wrote  in  Greek,  and  is  faid  to  have 
compofed  two  hundred  volumes,  which  were  unhappily  burnt 
in  the  temple  of  Peace.  The  bell  editions  of  thofe  that  remain 
are,  that  printed  at  Bafil  in  1338  in  five  volumes,  and  that  of 
Venice  in  16 25  in  feven  volumes.  Galen  was  of  a  weak  and 
delicate  conftitution,  as  he  himfelf  alferts  :  but  he  neverthelefs, 
by  his  temperance  and  {kill  in  phyfic,  arrived  to  a  great  age  \ 
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for  It  was  his  maxim,  always  to  rife  from  table  with  fome  degree 
of  appetite.  He  is  jntlly  eonfidered  as  the  greateft  phyfician  of 
antiquity,  next  to  Hippocrates  ;  and  he  performed  fuch  fur- 

prifing  cures,  that  he  was  accufed  of  magic. 

GALENA,  a  name  given  by  mineral  ills  to  a  fpecies  of  poor 
lead-ore.  It  was  alfo  the  original  name  given  by  Andromachus 
to  his  tberiaca,  from  its  ePfedl  in  bringing  on  a  pleating  calm 
over  the  fpirits  on  taking  it. 

GALENIA,  in  botany  3  a  genus  of  the  digynia  order,  be¬ 
longing  to  the  odfandria  clafs  of  plants,  and  in  the  natural 
method  ranking  under  the  13th  order,  Succulent# .  The  calyx 
is  trifid  3  there  is  no  corolia-,;  the  capfule  is  roundith  and  di- 
fpermous. 

GALENIC,  in  medicine,  is  that  manner  of  confidering  and 
treating  difeafes  founded  on  the  principles  of,  or  introduced  by, 
Galen.  This  author,  collecting  and  digetting  what  the  phy- 
ficiansri—fore  him  had  done,  and  explaining  every  thing  according 
to  the  itriCteft  doftrine  of  the  Peripatetics,  put  phyfic  on  a  new 
footing  :  he  introduced  the  doftrine  of  the  four  elements  5  the 
cardinal  qualities  and  their  degrees  3  and  the  four  humours  or 
temperaments. 

Galenic  is  more  frequently  ufed  as  contradifl'mguifhed  from 
chemical.  The  dittinClicn  of  galenical  and  chemical  was  occa¬ 
sioned  by  a  divifion  of  the  practitioners  of  medicine  into  two 
lefts,  which  happened  on  the  introduction  of  chemiftry  into 
medicine.  Then  the  cbemitts,  arrogating  to  themfelves  every 
kind  of  merit  and  ability,  ltirred  up  an  oppofition  to  their  ad- 
verfaries,  founded  on  the  invariable  adherence  of  the  other  party 
to  the  ancient  practice.  And  though  this  division  into  the  two 
feCts  of  galenifts  and  chemifts  has  long  ceafed,  yet  the  dittinftion 
of  medicines  which  refused  from  it  is  Still  retained.  Galenical 
medicines  are  thofe  which  are  formed  by  the  eafier  preparations 
of  herbs,  roots,  & c.  by  infufion,  decoftion,  See.  and  by  com¬ 
bining  and  multiplying  ingredients  3  while  thofe  of  chemiftry 
draw  their  more  intimate  and  remote  virtues  by  means  of  fire 
and  elaborate  preparations,  as  calcination,  digefuon,  fermenta¬ 
tion,  &c. 

GALENISTS,  a  denomination  given  to  fuch  phyficians  as 
praCtile,  preferibe,  or  write,  on  the  galenical  principles,  and 
Stand  oppofed  to  the  chemifts.  See  Galenical.  At  prefent 
the  galenifts  and  chemifts  are  pretty  well  accommodated  ;  and 
moft  of  our  phyficians  ufe  the  preparations  and  remedies  of 
both. 

Galenists,  or  Galeniles,  in  church-hiftory,  a  branch  of 
Mennonites  or  Anabaptifts,  who  take  in  feveral  of  the  opinions 
of  the  Socinians,.  or  rather  Arians,  touching  the  divinity  of  our 
Saviour.  In  1664  the  Waterlandians  were  divided  into  two 
parties,  of  which  the  one  were  called  Galcnijls,  and  the  other 
Apoftolians.  They  are  thus  called  from  their  leader  Abr.  Ga- 
lenus,  a  learned  and  eloquent  phyfician  of  Amfterdam,  who 
eonfidered  the  Chriftian  religion  as  a  fyftern  that  laid  much  lefs 
ftrefs  on  faith  than  praftice,  and  who  was  for  taking  into  the 
communion  of  the  Mennonites  all  thofe  who  acknowledged  the 
divine  origin  of  the  books  of  the  Old  and  New  Teftament,  and 
led  holy  and  virtuous  lives. 

GALEON.  See  Galleon. 

GALEOPSIS,  in  botany  ;  a  genus  of  the  angiofpermia  or¬ 
der,  belonging  to  the  didynamia  clafs  of  plants,  and  in  the  na¬ 
tural  method  ranking  under  the  qad  order,  Verticillatce.  The 
upper  lip  of  the  corolla  is  a  little  crenated  or  arched  5  the  under 
lip  more  than  bident’ate. 

GALERICULUM,  was  a  cap  worn  both  by  men  and  wo¬ 
men  amongft  the  ancient  Romans.  Itconfifted  of  fkin,  which 
was  So  neatly  dreffed  with  human  hair,  that  the  artificial  co¬ 
vering  could  fcarcely  be  diftinguifhed  from  the  natural.  It  was 
ufed  by  thofe  whole  hair  was  thin  3  and  by  wreftlers,  to  keep 
their  own  hair  from  receiving  any  injury  from  the  nafty  oils  with 
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which  they  were  nibbed  all  over  before  they  exercifed.  It  feem.fi 
to  have  refembled  our  wigs. 

GALIC,  or  Gaelic,  Language.  See  Highlands. 

GALICIA,  a  large  country  in  the  S.  of  Poland,  which  was 
forcibly  feized  by  the  Auftrians  in  1772.  It  confifts  of  that 
part  of  Little  Poland  which  is  on  the  S.  tide  of  the  river  Viftula, 
almoft  the  whole  of  Red  Ruflia,  anc  1  flip  of  Podolia  j  and  it  is 
incorporated  into  the  Auftrian  dorni  ions,  under  the  appellation 
of  the  kingdoms  of  Galicia  and  Lodorneria  3  which  kingdoms,  as. 
the  court  of  Vienna  alleged,  fome  ancient  diplomas  reprefent  as 
fituated  in  Poland,  and  fubjeft  to  the  kings  of  Hungary ;  but 
their  moft  powerful  and  convincing  argument  was  the  “  ultima- 
ratio  regum  ft  derived  from  an  army  of  200,000  men.  The 
population  of  Galicia  and  Lodorneria,  according  to  the  numera¬ 
tion  made  in  177 6,  amounted  to  2,580,796.  The  mountainous 
parts  produce  fine  pafture  3  the  plains  are  moftly  faddy,  but 
abound  in  forefts,  and  are  fertile  in  corn.  The  principal  ar¬ 
ticles  of  traffic  are  cattle,  hides,  wax,  and  honey ;  and  there 
countries  contain  mines  of  copper,  lead,  iron,  and  fait,  of  which 
the  latter  are  the  moft  valuable.  Lemburg,  or  Leopold,  is  the 
capital  of  the  whole  country,  which  extends- 380  miles  from  E. 
to  AV.  its  greateft  breadth  being  190,  It  is  bounded  on  the  N. 
by  that  part  of  Little  Poland  which  is  on  the  N.  fide  of  the  Vif¬ 
tula,  and  the  palatinates  of  Lublin  and  Chelm  ;  on  the  N.  E. 
by  Volhinia  3  on  the  E.  by  Podolia  ;  on  the  S.  by  Hungary  and 
Moldavia,  and  on  the  W.  by  Sile-fia. 

Galicia,  a  province  of  Spain,  bounded  on  the  N.  and  AV. 
by  the  ocean,  on  the  S.  by  Portugal,  and  on  the  E.  by  the  Af- 
turias  and  Leon..  The  air  is  temperate  along  the  coaft,  but  in- 
other  places  it  is  cold  and  moift.  It  is  thin  of  people.  The 
produce  is  wine,  flax,  and  citron.  Here  alfo  are  good  paftures,. 
copper,  and  lead  3  and  the  forefts  yield  wood  for  building  of  fhips. 
St.  Jago  de  Compollella  is  the  capital. 

Galicia,  now  called,  alfo  Guadala  Jar  a,  a  country  of  N. 
America,  in  New  Spain,  bounded  on  the  E.  by  Old  Mexico, 
on  the  N.  by  New  Mexico,  and  on  the  AV.  by  the  South  Sea. 
The  air  is  temperate,  and  there  is  abundance  of  corn  and  pulie. 
Here  are  alfo  mines  of  filver  and  copper. 

GALILEE,  anciently  a  province  of  Judea,  but  now  of 
Turkey  in  Afia.  The  bounds  are  not  now  certainly  known. 

GALILEANS,  a  left  of  the  Jews.  Their  founder  was  one 
Judas,  a  native  of  Galilee,  from  which  place  they  derived  their 
name.  Their  chief,  efteeming  it  an  indignity  for  the  Jews  to. 
pay  tribute  to  ftrangers,  railed  up  his  countrymen  •  againft  the 
edift  of  the  emperor  Auguftus,  which  had  ordered  a  taxation  . 
or  enrolment  of  all  the  fubjefts  of  the  Roman  empire.  They 
pretended  that  God  alone  fliould  be  owned  as  Mafter  and  Lord, 
and  in  other  refpefts  were  of  the  opinion  of  the  Pharifees  :  but, 
as  they  judged  it  unlawful  to  pray  for  infidel  princes,  they  le- 
parated  themfelves  from  the  reft  of  the  Jews,  and  performed 
their  facrifices  apart.  As  our  Saviour  and  his  apoftles  were  of 
Galilee,  they  were  fufpefted  to  be  of  the  feft  of  Galileans  ;  and 
it  was  on  this  principle,  as  St.  Jerome  obferves,  that  the  Phari¬ 
fees  laid  afnare  for  him  j  afldng,  Whether  it  was  lawful  to  give 
tribute  to  Caelar  3  that,  in  cafe  he  denied  it,  they  might  have  an 
occafion  of  accufing  him. 

GALILEO  (Galilei),  the  famous  mathematician  and  aftro- 
nomer,  was  the  fon  of  a  Florentine  nobleman,  and  born  in  the 
year  1564.  Pie  had  from  his  infancy  a  ftrong  inclination  to  phi- 
lofophy  and  the  mathematics,  and  made  prodigious  progrefs  in 
thele  fciences.  In  1592  he  was  chofen  profeifor  of  mathematics 
at  Padua,  and  during  his  abode  there  he  invented,  it  is  laid,  the 
telefcope  3  or,  according  to  others,  improved  that  inftrumerit, 
fo  as  to  make  it  fit  for  aftronomical  obfervations  :  (See  Astro¬ 
nomy,  p.  355’  col.  1.).  In  1611  Cofmo  II.  grand  duke  of 
Tufcany,  fent  for  him  to  Pifa,  where  he  made  him  profeifor  of 
.  mathematics,  with  a  handfome  falary  3  and  foon  after,  inviting 
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Him  to  Florence,  gave  him  the  office  and  title  of  principal  pbilo- 
Jopber  and  mathematician  to  bis  bigbnefs. 

'  Me  had  been  but  a  few  years  at  Florence  before  he  was  con¬ 
vinced  by  fad  experience,  that  Ariftotle’s  dobirine,  however  ill- 
grounded,  was  held  too  facred  to  be  called  in  queltion.  Having 
obferved  fome  folar  fpots  in  1612,  he  printed  that  difeovery  the 
following  year  at  Rome  ;  in  which,  and  in  fome  other  pieces,  he 
ventured  to  affert  the  truth  of  the  Copernican  fyftem,  and 
brought  feveral  new  arguments  to  confirm  it.  For  thefe  he  was 
cited  before  the  Inquifition  ;  and,  after  lome  months  impri- 
fonment,  was  releafed  upon  a  fimple  promife,  that  he  would  re¬ 
nounce  his  heretical  opinions,  and  not  defend  them  by  word  or 
writing.  But  having  afterwards,  in  1632,  publithed  at  Flo¬ 
rence  his  “  Dialogues  of  the  two  greateft  Syftems  of  the  World, 
the  Ptolemaic  and  Copernican,”  he  was  again  cited  before  the 
Inquifition,  and  committed  to  the  prifon  of  that  ecclefiaftical 
court  at  Rome.  In  June,  in  the  fame  year,  the  congregation 
convened,  and  in  his  prefence  pronounced  fentence  againft  him 
and  his  books,  obliging  him  to  abjure  his  errors  in  the  moft  fo- 
lemn  manner  ;  committed  him  to  the  prifon  of  their  office  du¬ 
ring  plealure  ;  and  enjoined  him,  as  a  laving  penance,  for  three 
years  to  come,  to  repeat  once  a-week  the  feven  penitential 
pfalms :  referving  to  themfelves,  however,  the  power  of  mode¬ 
rating,  changing,  or  taking  away  altogether  or  in  part,  the 
abovemen  tinned  punifhment  and  penance.  On  this  fentence, 
he  was  detained  a  prifoner  till  1634 ;  and  his  “  Dialogues  of  the 
Syltem  of  the  World”  were  burnt  at  Rome. 

He  lived  ten  ‘years  after  this,  feven  of  which  were  employed 
in  making  ftiil  further  difeoveries  with  his  telefcope  :  but  by 
the  continual  application  to  that  inftrument,  added  to  the  da¬ 
mage  he  received  in  his  fight  from  the  nocturnal  air,  his  eyes 
grew  gradually  weaker,  till  he  became  totally  blind  in  1639. 
He  bore  this  calamity  with  patience  and  refignation,  worthy  of 
a  great  philofopher.  The  lol's  neither  broke  his  fpirit,  nor  hin¬ 
dered  the  courfe  of  his  ftudies.  He  fupplied  the  defeat  by  con- 
ftant  meditation  ;  whereby  he  prepared  a  large  quantity  of  ma¬ 
terials,  and  began  to  ditftate  his  own  conceptions,  when,  by  a 
difeafe  of  three  months  continuance,  wafting  away  by  degrees, 
he  expired  at  Arcetti  near  Florence  in  January  1642,  N.  S.  in 
the  78th  year  of  his  age. 

Among  various  ufeful  inventions  of  which  Galileo  was  the 
author,  is  that  of  the  fimple  pendulum,  which  he  had  made  ufe 
of  in  his  aftronomicai  experiments.  He  had  thoughts  of  applying 
it  to  clocks,  but  did  not  execute  it:  the  glory  of  that  inven¬ 
tion  was  referved  for  Vicenzio,  his  fon,  who  made  the  exp>e- 
riment  at  Venice  in  1649  ;  and  Mr.  Huygens  afterwards  car¬ 
ried  this  invention  to  perfe&ion.  He  wrote  a  great  number  of 
treatifes,  feveral  of  which  were  publifhed  in  a  collection  by 
Signor  Mendeili,  under  the  title  of  L' opera  di  Galileo  Galilei 
Lynceo.  Some  of  thefe,  with  others  of  his  pieces,  were  tranl- 
lated  into  Englith  and  publifhed  by  Thomas  Salifbury,  Efq.  in 
his  mathematical  collections,  &c.  in  two  volumes  folio.  A  vo¬ 
lume  alfo  of  his  letters  to  feveral  learned  men,  and  folutions  of 
feveral  problems,  were  printed  at  Bologna  in  quarto.  Befides 
ihefe,  he  wrote  many  others,  which  were  unfortunately  loft 
through  his  wife’s  devotion  ;  who,  folicited  by  her  confeflor, 
gave  him  leave  to  perufe  her  hulband’s  manuferipts  ;  of  which 
he  tore  and  took  away  as  many  as  he  faid  were  not  fit  to  be  pub¬ 
lithed. 

GALINACEUS  lapis.  See  Gallinacf.us. 

GALIUM,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  tetrandria  clafs  of  plants,  and  in  the  natural 
method  ranking  under  the  47th  order,  Stellatce.  The  corolla 
is  monopetalous  and  plain ;  and  there  are  two  roundifli  feeds. 
There  are  a  great  many  fpecies,  of  which  the  moft  remarkable 
are,  the  vcriim  or  yellow  lady’s  bed- draw,  and  the  aperine, 
clivers  or  goofe-grafs.  The  former  has  a  firm,  erett,  brown. 


fquare,  ftem  ;  the  leaves  generally  eight  in  each  whorl,  linear, 
pointed,  brittle,  and  often  reflex ;  branches  fhort,  generally  two 
from  each  joint,  terminating  in  fpikes  of  fmall  yellow  flowers. 
It  grows  commonly  in  dry  ground  and  on  road-fides.  The 
flowers  will  coagulate  boiling  milk  ;  and  the  bell  Chefhire 
cheefe  is  faid  to  be  prepared  with  them.  The  French  preferihe 
them  in  hyfteric  and  epileptic  cafes.  Boiled  in  alum-water, 
they  tinge  wool  yellow.  The  roots  dye  a  red  not  inferior  to 
madder;  for  which  purpofe  they  are  ufed  in  the  ifland .of  Jura. 
I11  the  Edinburgh  Medical  Commentaries  we  have  accounts  of 
fome  violent  fcorbutic  complaints  being  cured  by  the  juice  of 
this  plant.  Sheep  and  goats  eat  the  plant ;  horfes  and  fwine 
refufe  it ;  cows  are  not  fond  of  it.  The  aperine  or  clivers  has 
a  fquare,  very  rough,  jointed,  very  weak  ftem,  tv/o,  three,'  or 
four  feet  long,  and  adhefive :  the  branches  are  oppofite;  the 
joints  hairy  at  the  bafe  :  the  leaves,  confifting  of  eight  or  ten 
at  each  joint,  are  narrow,  pointed,  above  rough,  beneath  fmooth, 
andcarinated  :  the  feeds  are  rough;  flowers  white,  fmall,  few, 
on  flender  foot-ftalks  on  the  tops  of  the  branches.  It  is  fre¬ 
quent  in  fields  by  the  fides  of  hedges,  &e.  The  expreffed  juice 
of  this  plant  taken  internally,  and  thebruifed  leaves  applied  by 
way  of  poultice,  are  faid  to  have  been  ufed  with  fuccefs  as  a 
cure  for  the  cancer.  The  effects  are,  however,  uncertain  :  the 
courfe,  it  is  faid,.  often,  requires  to.  be  continued  for  nine  or  ten 
months. 

GALL,  in  the  animal  economy.  See  Bile.  Gall  was  ge¬ 
nerally  given,  amongft  the  Jews,  toperfons  fuffering  death  un¬ 
der  the  execution  of  the  law,  to  make  them  lefs  fenfible  of 
their  pain  :  but  gall  and  myrrh  are  fuppofed  to  have  been  the 
fame  thing; .becaufe  at  our  Saviour’s  crucifixion,  St.  Matthew 
fays,  they  gave  him  vinegar  to  drink  mingled  with  gall ;  where¬ 
as  St.  Mark  calls  it  wine  mingled  with  myrrh :  the  truth  of 
the  matter  perhaps  is,  that  they  diftinguifhed  every  thing  bitter 
by  the  name  of  gall.  The  Greeks  and  Romans  alfo  gave  fuch 
a  mixture  to  perlons  fullering  a  death  of  torture. 

A  great  number  of  experiments  have  been  made  upon  the 
gall  in  different  animals  ;  but  few  conclufions  can  be  drawn 
from  them  with  any  certainty.  Dr.  Percival,  however,  has 
fhown  that  putrid  bile  may  be  corrected  by  the  vegetable  acids, 
vinegar,  and  juice  of  lemons.  Thefe,  he  obferves,  have  this 
effeCt  much  more  completely  than  the  mineral  ones  :  and  hence, 
he  thinks,  arifes  the  great  ufefulnefs  of  the  vegetable  acids  in 
autumnal  difeafes  ;  which  are  always  attended  with  a  putrefeent 
difpofition  of  the  bile,  owing  to  the  heat  of  the  preceding  fum- 
mer.  On  this  occafion  he  takes  notice  of  a  common  miftake 
among  phyficians,  who  frequently  preferibe  elixir  of  vitriol  in 
thofe  difeafes,  where  vinegar  or  lemon  juice  would  be  much 
more  effectual. 

From  this  effeCt  of  acids  on  the  gall,  he  alfo  thinks  we  may 
fee  why  the  immoderate  ufe  of  acids  is  fo  pernicious  to  diges¬ 
tion.  It  is  neceflary  to  health  that  the  gall  fhould  be  in  lomc 
degree  acrid  and  alkalefcent :  but,  as  acids  have  the  property  of 
rendering  it  perfectly  mild  and  fweet,  they  mull  be  proportion- 
ably  pernicious  to  the  due  preparation  and  affimilation  of  the 
food  ;  which  without  an  acrid  bile  cannot  be  accomplifhed. 
Hence  the  body  is  deprived  of  its  proper  nourilhment  and  tup- 
port,  the  blood  becomes  vapid  and  watery,  and  a  fatal  cachexy 
unavoidably  enfues.  This,  hath  been  the  cafe  with  many  un¬ 
fortunate  perlons,  who,  in  order  to  reduce  .their  ex:  elfive  cor 
pulency,  have  indulged  themfelves  in  the  too  free  ufe  of  vine¬ 
gar.  From  the  mild  ftate  of  the  gall  in  young  children,  Dr. 
Percival  alfo  thinks  it  is,  that  they  are  fo  much  troubled  with 
acidities. 

Gall -Bladder.  See  Anatomy,  page  190. 

Gall,  in  natural  hiftory,  denotes  any  protuberance  or  tumor 
produced  by  the  puncture  of  infers  on  plants  and  trees  of  dif¬ 
ferent  kinds.  Thefe  galls  are  of  various  forms  and  fizes,  and 
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no  lefs  different  with  regard  to  their  internal  ftrufture.  Some 
have  only  one  cavity,  and  others  a  number  of  finall  cells  com¬ 
municating  with  each  other.  Some  of  them  are  as  hard  as  the 
wood  of  the  tree  they  grow  on,  whilft  others  are  loft  and  fpongy ; 
the  firft  being  termed  gall-nuts,  and  the  latter  berry-galls  or 
apple-galls. 

The  natural  hiftory  of  the  gall  is  this  :  An  infeft  of  the  fly 
kind  (fee  Cynips)  is  inftrufted  by  nature  to  take  care  for  the 
fafety  of  her  young,  by  lodging  her  eggs  in  a  woody  fubftanee, 
where  they  will  be  defended  from  all  injuries  :  the,  for  this  pur- 
pofe,  wounds  the  leaves  or  tender  branches  of  a  tree ;  and  the 
lacerated  veffels,  difcharging  their  contents,  loon  form  tumors 
about  the  holes  thus  made.  The  external  coat  of  this  excref- 
cence  is  dried  by  the  air,  and  grows  into  a  figure  which  bears 
fome  refemblance  to  the  bow  of  an  arch,  or  the  roundnefs  of  a 
kernel.  This  little  ball  receives  its  nutriment,  growth,  and  ve¬ 
getation,  as  the  other  parts  of  the  tree,  by  flow  degrees,  and  is 
what  we  call  the  gall-nut .  The  worm  that  is  hatched  under 
this  fpacious  vault  finds  in  the  l'ubftance  of  the  ball,  which  is 
as  yet  very  tender,  a  fubfiftence  fuitable  to  its  nature ;  gnaws 
and  digelts  it  till  the  time  comes  for  its  transformation  to  a 
nymph,  and  from  that  ftate  of  exiftence  changes  into  a  fly. 
After  this,  the  infeft,  perceiving  itfelf  duly  provided  with  all 
things  requifite,  difengages  itfelf  foon  from  its  confinement, 
and  takes  its  flight  into  the  open  air.  The  cafe,  however,  is 
not  fimilar  with  refpeft  to  the  gall-nut  that  grows  in  autumn. 
The  cold  weather  frequently  comes  on  before  the  worm  is  trans¬ 
formed  into  a  fly,  or  before  the  fly  can  pierce  through  its  in- 
clofure.  The  nut  falls  with  the  leaves  ;  and  although  you  may 
imagine  that  the  fly  which  lies  within  is  loft,  yet  in  reality  it 
is  not  fo :  on  the  contrary,  its  being  covered  up  fo  clofe  is  the 
means  of  its  prelervation.  Thus  it  ipends  the  winter  in  a  warm 
houfie,  where  every  crack  and  cranny  of  the  nut  is  well  flopped 
up,  and  lies  buried  as  it  were  under  a  heap  of  leaves,  which 
preferves  it  from  the  injuries  of  the  weather.  This  apartment, 
however,  though  fo  commodious  a  retreat  in  the  winter,  is  a 
perfect  prifon  in  the  fpring.  The  fly,  ronfed  out  of  its  lethargy 
by  the  firft  heats,  gnaws  its  way  through,  and  ranges  where  it 
pleafes.  A  very  fmall  aperture  is  futficient,  fince  at  this  time 
the  fly  is  but  a  diminutive  creature.  Betides,  the  ringlets 
whereof  it-s  body  is  compofed  dilate  and  become  pliant  in  the 
paflage. 

Oak  galls  put,  in  avery  fmall  quantity,  into  a  folution  of  vitri- 
olated  iron  in  water,  though  but  a  very  weak  one,  give  it  a  purple 
or  violet  colour,  which,  as  it  grows  ftronger,  becomes  black  ; 
and  on  this  property  depends  the  art  of  making  our  writing- 
ink,  as  alfo  the  arts  of  dyeing  and  drelfing  leather.,  and  other 
manufactures.  See  Ink. 

rl  he  beft  galls  come  from  Aleppo  :  thefe  are  not  quite  round 
and  fmooth  like  the  other  forts,  but  have  i'everal  tubercles  on 
the  furface.  Galls  have  a  very  auftere  ftyptic  tafte,  without 
any  fmell :  they  are  very  ftrong  aftringents  ;  and,  as  fuch,  have 
been  fometimes  made  ufe  of  both  internally  and  externally,  but 
are  not  now  much  taken  notice  of  by  medical  practitioners.  Some 
recommend  an  ointment  of  powdered  galls  and  hog’s-lard  as 
very  effectual  in  certain  painful  fiates  of  the  piles ;  and  it 
is  alleged,  that  the  internal  ufe  of  galls  has  cured  intermittents, 
after  the  Peruvian  bark  has  failed.  A  mixture  of  galls  with 
a  bitter  and  aromatic  has  been  propofed  as  a  lubllitute  for  the 
bark . 

GALL,  (St.)  or  St.  Gallent,  a  confiderable  town  in  Swifler- 
Iand,  and  in  the  Upper  Thurgau,  with  a  rich  and  celebrated 
abbey,  whofe  abbot  is  titular  prince  of  the  German  empire,  and 
is  chofen  by  the  72  Benediftines  who  compote  the  chapter.  He 
formerly  pofiefled  the  fovereiguty  of  the  town  ;  but  the  inhabi¬ 
tants  fhook.  oft  his  authority,  and  became  independent ;  and 
ihe  various  dilputes  which  fince  that  period  have  arifen  be¬ 


tween  the  two  rival  parties  have  been  compromlfed  by  the  In- 
terpofition  of  their  allies,  the  Swifs  cantons.  The  town  is  en¬ 
tirely  Proteftant,  and  its  government  arifto-democratical.  The 
fa bj efts  of  the  abbot,  whofe  territory  is  diftinft,  are  moftly  Ca¬ 
tholics.  The  abbey,  in  which  this  prince  refides,  is  fituated 
clofe  to  the  town,  and  in  the  midft  of  its  territory  ;  as  the  lat¬ 
ter  is  alfo  entirely  furrounded  by  the  pofleflions  of  the  prince. 
The  town  owes  its  flourifhing  ftate  to  the  uncommon  induftry 
of  the  inhabitants,  and  to  a  very  extenfive  commerce,  arifing 
chiefly  from  its  manufaftures  of  linen,  muflin,  and  embroi¬ 
dery.  To  the  library  belonging  to  the  abbey,  which  is  very  nu¬ 
merous  and  well- arranged,  and  which  contains  feveral  MSS.  of 
the  claflic  writers,  we  are  indebted  for  Petronius  Arbiter,  Silius 
Italicus,  Valerius  Flaccus,  and  Quintilian,  copies  of  which 
were  found  here  in  1413.  St.  Gallen  is  Heated  in  a  narrow  bar¬ 
ren  valley,  between  two  mountains,  and  on  two  fmall  ftreams, 
37  miles  N.  E.  of  Zurich.  E.  Ion.  9.  22.  N.  lat.  47.  26. 

Gall -Fly.  See  Cynips. 

GALL  A,  an  Abyflinian  nation,  originally  dwelling,  as 
Mr.  Bruce  fuppofes,  under  the  line,  and  exercifing  the  profeifion 
of  fhepherds,  which  they  ftill  continue  to  do.  For  a  number 
of  years,  our  author  tells  us,  they  have  been  conftantly  migrat¬ 
ing  northwards,  though  the  caufe  of  this  migration  is  not 
known.  At  firft  they  had  no  horfes  5  the  reafen  of  which  was, 
that  the  country  they  came  from  did  not  allow  thefe  animals  to 
breed  :  but,  as  they  proceeded  northward  and  conquered  fome  of 
the  Abyflinian  provinces,  they  foon  furniftied  themfelves  with 
fuch  numbers,  that  they  are  now  almolt  entirely  cavalry,  mak¬ 
ing  little  account  of  infantry  in  their  armies.  On  advancing  to 
the  frontiers  of  Abyflinia,  the  multitude  divided  ;  and  part  di- 
refted  their  courfe  towards  the  Indian  Ocean  j  after  which,  hav¬ 
ing  made  a  fettlement  in  the  eaftern  part  of  the  continent,  they 
turned  fouthward  into  the  countries  of  Bali  and-Dawaw,  which 
they  entirely  conquered,  and  fettled  there  in  the  year  1537. 
Another  divifion,  having  taken  a  vvefterly  courfe,  fpread  them¬ 
felves  in  a  femicircle  along  the  banks  of  the  Nile  ;  furrounding 
the  country  of  Gojam,  and  palling  eaftward  behind  the  country 
of  the  Agows,  extended  their  pofleflions  as  far  as  the  territories 
of  the  Gongas  and  Gafats.  Since  that  time,  the  Nile  has  been 
the  boundary  of  their  pofleflions  ;  though  they  have  very  fre¬ 
quently  plundered,  and  fometimes  conquered,  the  Abyflinian 
provinces  on  the  other  fide  of  the  river,  hut  have  never  made 
any  permanent  fettlement  in  thefe  parts.  A  third  divifion  has 
fettled  to  the  fouthward  of  the  low  country  of  Shoa,  which  the 
governor  of  that  province  has  permitted,  in  order  to  form  a  bar¬ 
rier  betwixt  him  and  the  territories  of  the  emperor,  on  whom  he 
fcarcely  acknowledges  any  dependence. 

The  Galla  are  of  a  brown  complexion,  and  have  long  black 
hair  ;  but  lome  of  them  who  live  in  the  valleys  are  entirely 
black.  At  firft  their  common  food  was  milk  and  butter  ;  but, 
fince  their  intercourfe  with  the  Abyiiinians,  they  have  learned 
to  plough  and  fow  their  land,  and  to  make  bread.  They  ftera 
to  have  a  predileftion  for  the  number  feven,  and  each  of  the 
three  divifions  already  mentioned  are  fubdivided  into  feren 
tribes.  In  their  behaviour  they  are  extremely  barbarous,  and 
live  in  continual  war  with  the  Abyiiinians,  whom  they  murder 
without  mercy  as  often  as  they  fall  into  their  bands.  They  cut 
off  the  privities  of  the  men,  and  hang  them  up  in  their  houfes 
by  way  of  trophies  ;  and  are  fo  cruel  as  to  rip  up  women  with 
child,  in  hopes  of  thus  deftroying  a  male.  Yet,  notwithftanding 
their  excetiive  cruelty  abroad,  they  live  under  the  ftrifteft  dil- 
cipline  at  home  ;  and  every  broil  or  quarrel  is  inftantly  puniflied 
according  to  the  nature  of  the  offence.  Each  of  the  three  divi¬ 
fions  of  the  Galla  above  mentioned  has  a  king  of  its  own  ;  and 
they  have  alfo  a  kind  of  nobility,  from  among  whom  the  fove- 
reign  can  only  he  chofen  :  however,  the  commonalty  are  not 
excluded  from  rifing  to  the  rank  of  nobles,  if  they  dillinguifh 
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themfelves  very  much  in  battle.  None  of  the  nobility  can  be 
de£ted  till  upwards  of  40  years  of  age,  unlel's  he  has  with  his 
own  hand  killed  fuch  a  number  of  enemies  as,  added  to  his  own 
age,  makes  up  40.  There  is  a  council  of  each  of  the  feven 
tiibes,  which  meets  feparately  in  its  own  diftriH,  to  fettle  how 
many  are  to  be  left  behind  for  the  governing  and  cultivating  of 
the  territory,  and  other  matters  of  importance.  Thefe  nations 
have  all  a  great  veneration  for  a  tree  which  grows  plentifully  in 
their  country,  called  nuanzey,  and  which  thefe  luperftitious 
people  are  even  faid  to  adore  as  a  god.  Their  alfemblies  for 
the  choice  of  a  king  are  all  held  under  one  of  thefe  trees  ;  and 
when  the  fovereign  is  cholen,  thev  put  a  bludgeon  of  this  wood 
in  his  hand  by  way  of  feeptre',  and  a  garland  of  the  liowers  upon 
his  head. 

The  Galla  are  reported  to  be  very  good  foldiers,  efpecially  in 
cafes  of  furprife  ;  but,  like -molt  other  barbarians,  have  nocon- 
flancy  nor  perfeverance  after  the  firlt  attack.  They  will,  how¬ 
ever,  perform  extraordinary  marches,  fwimming  rivers  holding 
by  the  horfe’s  tail,  and  thus  being  enabled  to  do  very  great  mil- 
chief  by  reafon  of  the  rapidity  of  their  movements.  They  are 
excellent  light-horfe  for  a  regular  army  in  an  hoftile  country  ; 
but  are  very  indifferently  armed  on  account  ofthe  fcarcity  of  iron 
among  them.  Their  principal  arms  are  lances  made  of  wood 
fliarpcned  at  the  end  and  hardened  in  the  fire  ;  and  their  fhields 
are  compofed  only  of  one  fingle  fold  of  bull’s  hide  3  fo  that  they 
are  extremely  apt  to  warp  by  heat,  or  become  too  foft  in  wet 
weather.  They  are  exceedingly  cruel,  and  make  a  thrill  hor¬ 
rid  noife  at  the  beginning  of  every  engagement,  which  greatly 
terrifies  the  horfes,  and  very  often  the  barbarous  riders  which 
oppofe  them. 

The  Galla,  according  to  Mr.  Bruce's  account,  are  fomewhat 
below  the  middle  fize,  but  extremely  light  and  nimble.  The 
women  are  fruitful,  and  fuffer  fo  little  in  child-hearing,  that 
they  do  not  even  confine  themfelves  for  a  fingle  day  after  deli¬ 
very.  They  plough,  fow,  and  reap  the  corn,  which  is  trodden 
out  by  the  cattle;  but  the  men  have  all  the  charge  of  the  cattle 
in  the  fields.  In  their  cuftoms  they  are  filthy  to  the  laft  de¬ 
gree  ;  plaiting  their  hair  with  the  guts  of  oxen,  which  they 
likewife  twili  round  their  middle,  and  which  by  the  quick  pu¬ 
trefaction  occafion  an  abominable  flench.  They  anoint  their 
heads  and  whole  bodies  with  butter  or  greafe  ;  in  which,  as  well 
as  in  other  refpeCts,  they  greatly  refemble  the  Hottentots.  It 
has  been  fuppoled  that  they  have  no  religion  whatever ;  but  Mr. 
Bruce  is  of  opinion  that  this  is  a  miftake.  The  wanzey,  he  fays, 
is  undoubtedly  worfhipped  by  all  the  nations  as  a  god  ;  and 
they  have  likewife  certain  (tones  which  are  worfhipped  as  gods  : 
befides  thefe,  they  worfhip  the  moon,  and  fome  (tars,  when  in 
certain  politions,  and  at  fome  particular  ieafons  of  the  year. 
They  all  believe  in  a  refurredtion,  and  have  fome  faint  notions 
of  a  ltate  of  happinefs,  but  no  idea  of  future  punifhment.  Some 
of  them  to  the  fouthward  profefs  the  Mahometan  religion  ;  but 
thofe  to  the  ealt  and  weft  are  generally  pagans.  All  of  them 
intermarry  with  each  other,  but  will  not  allow  ftrangers  to  live 
among  them,  though  the  Moors  have  at  laft  found  out  a  me¬ 
thod  of  trading  fafely  with  them.  The  commodities  they  deal 
in  are  blue  Surat  cloths,  myrrh,  and  fait  ;  the  laft  being  the 
moft  valuable  article. 

The  marriages  among  the  Galla  are  celebrated  with  fome  of 
the  difgufting  cuftoms  of  the  Hottentots  ;  and,  after  thefe  cere¬ 
monies,  the  bridegroom  promiles  to  give  the  bride  meat  and 
drink  while  file  lives,  and  to  bury  her  when  dead.  Polygamy 
is  allowed  among  them ;  but  it  is  fingular,  that  among  thefe 
people  the  women  folicit  their  hufbands  to  take  others  to  their 
embraces.  The  reafon  of  this  cuftom  is,  that  the  men  may  have 
numerous  families  of  children,  who  may  be  capable  of  defending 
themagainft  their  enemies ;  as  the  Galla,  according  to  our  au- 
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thor,  always  fight  in  families,  whether  againfl  foreign  enemies 
or  with  one  another. 

Galla,  a  fort  of  Ceylon,  belonging  to  the  Dutch,  who 
drove  the  Portuguefe  thence  in  1640.  Some  call  it  Punta  de 
Gallo.  Lon.  80.  30.  E.  Lat.  6.  20.  N. 

GALLAND  (Anthony),  a  learned  antiquarian,  member  of 
the  Academy  of  Infcriptions,  and  profeifor  of  Arabic  in  the 
Royal  College  of  Paris,  was  born  of  poor  parents  at  Rollo,  a  vil¬ 
lage  in  Picardy.  Having  ftudied  at  the  Sorbonne  and  other 
univerfities,  he  travelled  into  the  eaft,  where  he  acquired  great 
fkill  in  the  Arabic  tongue  and  in  the  manners  of  the  Maho¬ 
metans.  He  Wrote  feveral  works  ;  the  principal  of  which  are, 
1.  An  Account  of  the  Death  of  the  Sultan  Ofman,  and  the 
Coronation  of  the  Sultan  Muftapha.  7.  A  Colledlion  of  Maxims, 
drawn  from  the  works  of  the  Orientals.  3.  A  Treatife  on  the 
Origin  of  Coffee.  4.  The  Arabian  Nights  Entertainments,  &c. 

GALLANT,  or  Galant,  a  French  term  adopted  into  our 
language,  and  fignifying  polite,  civil,  and  well-bred,  withadif- 
pofition  topleafe,  particularly  the  ladies.  It  alfo  fignifies  brave 
or  courageous. 

GALLE,  the  name  of  feveral  engravers,  of  whom  the  prin¬ 
cipal  was  Cornelius,  who  ilourifhed  about  the  year  1600.  He 
learned  the  art  of  engraving  from  his  father,  and  imitated  his 
ftifl'ftyle  till  he  went  to  Rome,  where  he  refided  a  confiderable 
time,  and  there  acquired  that  freedom,  tafte,  and  corredtnefs  of 
drawing,  which  are  found  in  his  heft  works.  He  fettled  at 
Antwerp  upon  his  return  from  Italy,  where  he  carried  on  a  con¬ 
fiderable  commerce  in  prints.  His  beft  prints  are  thofe  done 
after  Rubens. 

GALLEON,  in  naval  affairs,  a  fort  of  fhips  employed  in 
the  commerce  of  the  Welt  Indies.  The  Spaniards  fend  annu¬ 
ally  two  fleets  ;  the  one  for  Mexico,  which  they  call  the  jlota  ; 
and  the  other  for  Peru,  which  they  call  the  galleons.  See 
Flota.  By  a  general  regulation  made  in  Spain,  it  has  been 
eftabliflied,  that  there  ffiould  be  twelve  men  of  war  and  five  ten¬ 
ders  annually  fitted  out  for  the  armada  or  galleons  ;  eight  fhips 
of  600  tons  burden  each,  and  three  tenders,  one  of  xoo  tons, 
for  the  ifland  Margarita,  and  two  of  80  each,  to  follow  the  ar¬ 
mada;  for  the  New  Spain  fleet,  two  fhips  of  600  tons  each, 
and  two  tenders  of  80  each  ;  and  for  the  Honduras  fleet,  two 
fhips  of  500  tons  each  :  and  in  cafe  no  fleet  happened  to  fail 
any  years,  three  galleons  and  a  tender  fhould  be  fent  to  New 
Spain  for  the  plate.  They  are  appointed  to  fail  from  Cadiz  in 
January,  that  they  may  arrive  at  Porto  Bello  about  the  middle 
of  April ;  where,  the  fair  being  over,  they'  may  take  aboard  the 
plate,  and  be  at  Havatmah  with  it  about  the  middle  of  June  ; 
where  they  are  joined  by  the  flota,  that  they  may  return  to  Spain 
with  the  greater  fafety. 

G  ALLEOT,  a  fmall  galley  defigned  only  for  chace,  carrying 
but  one  rnaft  and  two  pattereroes.  It  can  both  fail  and  row,  and 
has  16  or  20  oars.  All  the  feamen  on  board  are  foldiers,  and 
each  has  a  mufket  by  him  on  quitting  his  oar. 

GALLERY,  in  architedlure,  a  covered  place  in  a  houfe, 
much  longer  than  broad,  and  ufually  in  the  wings  of  a  building  3 
its  ufe  being  chiefly  to  walk  in. 

Gallery,  in  fortification,  a  covered  walk  acrofs  the  ditch  of 
a  town,  made  of  ltrong  beams  covered  over  with  planks,  and 
loaded  with  earth  :  fometimes  it  is  covered  with  raw  hides,  to 
defend  it  from  the  artificial  fires  of  the  befieged. 

Gallery  of  a  Mine,  is  a  narrow  paffage  or  branch  of  a  mine 
carried  on  under  grou..d  to  a  work  defigned  to  be  blown  up. 
See  Mine. 

Gallery,  in  a  (hip,  that  beautiful  frame  which  is  made  in 
the  form  of  a  balcony  at  the  fiern  of  a  {hip  without  board,  into 
which  there  is  a  patlage  out  ofthe  admiral’s  or  captain’s  cabin, 
and  is  defigned  as  an  ornament  of  the  (flip, 
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GALLEY,  a  kind  of  low  flat-built  veflel,  furniflied  with  one 
deck,  and  navigated  with  fails  and  oars,  particularly  in  the  Me¬ 
diterranean.  By  the  Greek  authors  under  the  eaftern  empire 
this  kind  of  veflel  was  called  yot'a.ut  and  yv.Xuu,  and  by  the  La¬ 
tin  authors  of  the  fame  time,  galea  ;  whence,  according- to  forne, 
the  modern  denomination.  Some  fay  it  was  called  galea, 
on  account  of  a  caique  or  helmet  which  it  carried  on  its  prow,  as 
Ovid  attefts,  de  Tri/libus.  The  French  call  it  gal 'ere  ;  by  reafon, 
they  fay,  that  the  top  of  the  maft  is  ufually  cut  in  the  form  of  a 
hat,  which  the  Italians  cal!  galcro.  Others  derive  both  galea 
and  galcre  from  a  fifh  by  the  Greeks  called  ysgtwrri;  or  &?>«, 
and  by  us  the  Jword-fiJh ,  which,  this  veflel  refJnbles,  Laftly, 
others  derive  th e.  galley,  galea.,  ga.cre,  galeajfe,  Sec.  from  the  Sy¬ 
riac  and  Chaldee  gaul  and  gallin,  a  man  (ppoied  on  the  water 
in  a  veflel  of  wood. 

The  largeft  fort  of  thefe  veflels  is  employed  only  by  the  Ve¬ 
netians.  They  are  commonly  162  feet  long  above,  and  133 
feet  by  the  keel,  3  2  feet  wide,  with  23  feet  length  of  ltern- 
poft.  They  are  furnifhed  with  three  mafts,  and  32  banks  of 
oars  ;  every  bank  containing  two  oars,  and  every  oar  being 
mail  acred  by  fix  or  feven  Haves,  who  are  ufually  chained  thereto. 
In  the  fore  -part  they  have  three  little  batteries  of  cannon,  of 
which  the  lowed  is  of  two  36  pounders,  the  fecond  of  two  24 
pounders,  and  the  uppermolt  of  two  2  pounders  :  three  18 
pounders  are  alfo  planted -on  each  quarter.  The  complement 
of  men  for  one  of  thefe  galleys  is  rooo  or  1200.  They  are 
eftcemed  extremely  convenient  for  bombarding  or  making  a  de- 
feent  upon  an  enemy’s  coalt,  as  drawing  but  little  water  ;  and 
having  by  their  oars  frequently  the  advantage  of  a  fhip  of  war,  in 
light  winds  or  calms’,  by  cannonading  the  latter  near  the  furface 
of  the  water  ;  by  fcouring  her  whole  length  with  their  fhot,  and 
at  the  farne„time  keeping  on  her  quarter  or  bow,  fo  as  to  be  out 
of  the  direction  of  her  cannon. 

The  galleys  next  in  fize  to  thefe,  which  are  alfo  called  balf- 
galleys,  are  from  120  to  130  feet  long,  18  feet  broad,  and  9  or 
10  feet  deep.  They  have  two  mafts,  which  may  be  ftruck  at 
pleafure  ;  and  are  furniflied  with  two  large  lateen  fails  and  five 
pieces  of  cannon.  They  have  commonly  25  banks  of  oars,  as 
deferibed  above.  A  fize  ftill  lefs  than  thefe  are' called  quarter- 
galleys,  carrying  from  12  to  16  banks  of  oars.  There  are  very 
few  galleys  now  befides  thefe  in  the  Mediterranean,  which  are 
found  'by  experience  to  be  of  little  utility  except  in  fine  weather ; 
a  circumftance  which  renders  their  fervice  extremely  precarious. 
They  generally  keep  clofe  under  the  fhore,  but  fometimes  ven¬ 
ture  out  to  fea  to  perf  irm  a  fummer  crude. 

Galley-  JVurm,  .n  zoology.  See  Iulus. 

GALLI,  in  antiquity,  a  name  given  to  the  priefts  of  Cybele, 
from  the  river  Gallus  in  Phrygia  ;  but  of  the  etymology  of  the 
name  we  have  no  certain  account.  All  that  we  learn  with  cer¬ 
tainty  about  them  is,  that  they  were  eunuchs  and  Phrygians, 
and  that  in  their  folemn  proceflions  they  danced,  bawled,  drum¬ 
med,  cut  and  (lathed  themfelves,  playing  upon  timbrels,  pipes, 
cymbals,  'See.  and  driving  about  an  afs  loaded  with  the  lacred 
rites  and  trumpery  of  their  goddefs.  When  a  young  man  was 
to  be  initiated,  he  was  to  throw  off  his  clothes,  run  crying  aloud 
into  the  midft  of  their  troop,  and  there  draw  a  fword  andcaftrate 
himfelf  ;  after  this  he  was  to  run  into  the  ftreet  with  the  parts 
cut  off  in  his  hand,  throw  them  into  fome  houfe,  and  in  the 
fame  houfe  put  on  a  woman’s  drefs.  Thefe  priefts  had  the  names 
alfo  of  Curetes,  Corybantes ,  and  Dadtyli.  The  chief  prieft  was. 
called  Arcbi-Gallus.  This  order  of  priefthood  is  found  both 
amongft  Greeks  and  Romans.  See  an  account  of  them  in  Luffret. 
lib.  ii.  and  Juv.  fat.  vi. 

Galli,  the  Gauls.  See  Gallta  and  Gauls. 

Galli,  five  lmall  uefolate  iflands  on  the  coaft  of  the  Princi- 
pato  Citra  of  Naples.  They  are  fuppofed  to  be  the  Syrenulae, 


or  iflands  once  inhabited  by  the  Sirens,  which  Ulyfles  palled  with 
fo  much  caution  and  hazard.  Great  revolutions,  however,  have 
been  occafioned  in  their  fhape,  fize,  and  number,  by  the  effects 
of  fubterranean  fire;  and  fome  learned  perfons  go  fo  far  as  to 
aftert,  that  thefe  rocks  have  rifen  from  the  bottom  of  the  fea 
fince  Idorner  fang  his  rhapfodies  ;  consequently,  that  thofe 
monfters  dwelt  on  fome  otlier  fpot,  probably  Sicily  or  Capri. 
The  tradition  of  Sirens  refiding  hereabouts  is  very  ancient  and 
univerfidly  admitted;  but  what  they  really  were,  di  veiled  of  their 
fabulous  and  poetical  difguile,  it  is  not  eafy  to  difeover.  See 
Siren.  Thefe  iflands  are  uncultivated  and  uninhabited  fince 
the  old  hermit  of  St.  Antonio  died.  Myrtle  covers  moft  of  the 
furface. 

GALLIA,  a  large  country  of  Europe,  called  Galatia  by  the 
Greeks.  The  inhabitants  were  called  Galli,  Ce  tee,  Celtiberi, 
and  Celtofcythce .  Ancient  Gaul  was  divided  into  four  different 
parts  by  the  Romans,  called  Gallia  Belgica,  N  rbonenfis,  Aqui¬ 
tania,  and  Celtica.  Gallia  Belgica  was  the  largeft  province, 
bounded  by  Germany,  Gallia  Narbonenfis,  and  the  German 
ocean  ;  and  contained  the  modern  country  of  Allace,  Lorraine, 
Picardy,  with  part  of  the  Low  Countries,  and  of  Champagne, 
and  of  the  ille  of  France.  Gallia  Narbonenfis,  which  contained 
the  provinces  lately  called  Languedoc,  Provence,  Daupbine,  Sa¬ 
voy,  was  bounded  by  the  Alps  and  Pyrenean  mountains,  by 
Aquitania,  Belgium,  and  the  Mediterranean.  Aquitania 
Gallica,  afterwards  the  provinces  of  Poitou,  Santonge,  Guienne, 
Berry,  Limojin,  Gajcogny,  Auvergne,  See.  was  fituated  between 
the  Garumna,  the  Pyrenean  mountains,  and  the  ocean.  Gallia 
Celtica,  or  Lugdunenfis,  was  bounded  by  Belgium,  Gallia  Nar¬ 
bonenfis,  the  Alps,  andthe  ocean.  It  contained  the  country  here¬ 
tofore  known  by  the  name  of  Lyonnois,  Tourainc,  Francbe  Comte, 
Senenois,  Switzerland,  and  part  of  Normandy.  Befides  thefe  grand 
divisions,  there  is  often  mention  made  of  Gallia  Cifalpina  or  Cite- 
rior,  Tranfalpina  or  Ulterior,  which  refers  to  that  part  of  Italy 
which  was  conquered  by  fome  of  the  Gauls  who  crofted  the  Alps. 
By  Gallia  Cilalpina,  the  Romans  underftood  that  part  of  Gaul 
which  lies  in  Italy,  and  by  Tranfalpina,  that  which  lies  beyond 
the  Alps  in  regard  only  to  the  inhabitants  of  Rome.  Gallia  Cif- 
padanaand  Tranfpadana  is  applied  toa  part  of  Italy  conquered  by 
fome  of  the  Gauls  ;  and  then  it  means  the  country  on  this  fide  of 
the  Po,  or  beyond  the  Po  with  refpe&to  Rome.  By  Gallia  To- 
gata,  the  Romans  underftood  Cilalpine  Gaul,  where  the  Roman 
gowns  toga  were  ufually  worn.  Gallia  Narbonenfis  was  called 
Braccata,  on  account  of  the  peculiar  covering  of  the  inhabitants 
for  their  thighs.  The  epithet  of  Comata  is  applied  to  Gallia 
Celtica,  becaufe  the  people  differed  their  hair  to  grow  to  an  un¬ 
common  length.  The  inhabitants  were  great  warriors,  and 
their  valour  overcame  the  Roman  armies,  took  the  city  of 
Rome,  and  invaded  Greece  in  different  ages.  They  fpread 
themtelves  over  the  greateft  part  of  the  world.  They  were 
very  luperftitious  in  their  religious  ceremonies,  and  revered  the 
facerdotal  order  as  if  they  had  been  gods.  They  long  maintained 
a  bloody  war  againft  the  Romans,  and  Cnelar  refided  10  years  in 
their  country  before  he  could  totally  fubdue  them.  See  Gaul. 

GALLrARD,  or  Gagliarda,  a  fort  of  dance  anciently  in 
great  requeft,  confifting  of  very  different  motions  and  abtions, 
(ovnetimes  proceeding  terra  a  terra  or  fmoothly  along,  feme- 
times  capering,  lometimes  along  the  room,  and  fometimes 
aerots.  dhe  word  is  French,  galliarde,  or  rather  Italian,  and 
literally  figni  les  “  gay,  merry,  fprightly.”  This  dance  was 
ailo  called  Romanef  aie,  becaule  brought  from  Rome.  Thomct 
Arbeau,  in  his  Orchefography,  defenbes  it  as  confiding  of  five 
fteps  and  five  petitions  ot  the  feet,  which  the  dancers  performed 
before  each  other,  and  whereof  he  gives  us  ihefcore  or  tablaturo, 
which  is  of  fix  minims  and  two  triple  times. 

GALLIARDA,  in  the  Italian  mu  fie,  the  name  of  a  tune 
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that  belongs  to  a  dance  called  a  galliard.  The  air  of  it  is  lively 
in  triple  time. 

GALLICAN,  any  thing  belonging  to  France  :  thus  the  now 
exploded  term  Gullican  church  denoted  the  eltablifhed  religion  of 
France,  or  the  afiembly  of  the  clergy  of  that  kingdom. 

GALLICISM,  a  mode  of  fpeech  peculiar  to  the  French  lan¬ 
guage,  and  contrary  to  the  rules  of  grammar  in  other  languages. 
With  us  it  is  ufed  to  denote  Inch  phrafes  or  modes  of  lpeech  in 
Englilh  as  are  formed  after  the  French  idiom. 

GALLINACEUS  lapis,  a  gloffy  lubftance  produced  by 
volcanic  fires,  the  fame  with  the  lapis  objidianus  of  the  an¬ 
cients.  A  kind  of  it  is  brought  from  Paris,  of  a  beautiful  black, 
relembling  the  colour  of  a  large  crow  in- that  country  named 
gallina,  0. 

GaLLINJE,  in  ornithology,  an  order  of  birds.  See  Orni¬ 
thology. 

GALLINACIOUS,  an  appellation  given  to  the  birds  of  the 
order  of  the  gallinae. 

GALLING,  or  Excoriation,  in  medicine.  See  Exco¬ 
riation. 

Galling  of  a  Horfes  Back,  a  diforder  occafioned  by  heat 
and  the  chafing  or  pinching  of  the  faddle.  In  order  to  prevent 
it,  fome  take  a  hind's  fkin  well  garnilhed  with  hair,  and  fit  it 
neatly  under  the  pannel  of  the  faddle,  l'o  that  the  hairy  fide  may 
be  next  the  horfe.  When  a  horfe’s  back  is  galled  upon  a  jour¬ 
ney,  remove  the  preftiire  entirely  by  taking  out  a  little  of  the 
fluffing  of  the  pannel  over  the  Iwelling,  and  fewing  a  piece  of 
foft  white  leather  on  the  infide  in  its  Lead.  Wafh  the  part 
with  lead  water,  and,  if  the  fkin  be  loti,  apply  a  plafter  of  frelh 
butter. 

GALLINULE.  SeeFuLicA. 

GALLIPAGO  Islands,  in  the  South  Sea,  lying  under  the 
equator,  difeovered  by  the  Spaniards,  to  whom  they  belong. 
They  are  not  inhabited  ;  for  the  Spaniards  only  call  there  for 
frefii  water  and  provifions,  when  they  fail  from  America  to 
Afia.  Here  are  a  great  number  of  birds  and  excellent  lor- 
toiles. 

GALLIPOLI,  a  feaport  of  the  kingdom  of  Naples,  with  a 
bifhop’s  fee  and  a  fort.  It  is  feated  on  a  rock,  furrounded  by 
the  fea,  and  joined  to  the  main-land  by  a  bridge.  It  is  23 
miles  W.  of  Otranto.  Lon.  18.  3.  E.  Lat.  40.  20.  N. 

Gallipoli,  a  feaport  of  Turkey  in  Europe,  in  Romania, 
feated  at  the  entrance  of  the  fea  of  Marmora,  with  a  good  har¬ 
bour  and  a  bithop’s  lee.  It  contains  about  10,000  Turks, 
3500  Greeks,  betide  a  great  number  of  Jews.  It  is  an  open 
place,  and  has  no  other  defence  than  a  forry  fquare  cattle.  The 
houfes  of  the  Greeks  and  Jews  have  doors  not  above  three  feet 
and  a  half  high,  to  prevent  the  Turks  riding  into  their  houfes. 
It  is  100  miles  S.  W.  of  Conftantinople.  Lon.  2 6.  'to.  E.  Lat. 
40.  26.  N. 

GALLIUM,  in  botany.  See  Galium. 

GALLO,  an  illand  of  the  South  Sea,  near  the  fea  coaft  of 
Peru  in  South  America,  which  was  the  firlt  place  poUelled  by 
the  Spaniards  when  they  attempted  the  conqueft  of  Peru  ;  it  is 
alfo  the  place  where  the  buccaniers  uled  to  come  for  wood  and 
water,  and  to  refit  their  vellels  when  they  were  in  thefe  parts. 
W.  Ion.  88.  o.  N  lat.  2.  30. 

G  LLOIS  (John),  born  at  Paris  in  1632,  was  an  univerfal 
fchoiar,  but  chielly  noted  for  having  been,  in  conjunction  with 
M.  de  Sallo  who  formed  the  plan,  the  firtt  publifher  of  the 
Journal  dcs  Sfa'vans.  The  firlt  journal  was  publifhed  January 
31I1,  1663;  hot  thefe  gentlemen  criticifed  new  works  lo  rigo¬ 
rously,  that  the  whole  tribe  of  authors  united  and  cried  it  down. 
De  Sallo  declined  entirely  after  the  publication  of  the  third 
number  :  but  Gallois  ventured  to  lend  out  a  fourth,  on  January 
4th,  1666,  though  not  without  a  molt  humble  advertifement  at 
the  beginning,  wherein  it  was  declared,  that  the  author  “  would 
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not  prefume  to  criticlfe,  butfimply  give  an  account  of  the  books.” 
Ihis,  with  the  protection  of  M.  Colbert,  who  was  greatly 
ta  en  with  the  work,  gradually  reconciled  the  public  to  it :  ...id 
thus  began  literary  journals,  which  have  been  continued  from 
that  time  to  this,  under  various  titles  and  by  various  writers. 
Gallois  continued  his  journal  to  the  year  1674,  when  more  im¬ 
portant  occupations  obliged  him  to  turn  it  over  to  other  hands,. 
M.  Colbert  had  taken  him  into  his  houfe  to  teach  him  Latin 
and  when  he  loll  his  patron  in  1683,  he  was  firtt  made  librarian 
to  the  king,  and  then  Greek  profetior  in  the  royal  college.  He 
died  in  1707.  ■ 

GALLON,#  meafure  of  capacity  both  for  dry  and  liquid, 
things,  containing  four  quart^  But  thefe  quarts,  and  confe- 
quently  the  gallon.  Kfelf,  are  different,  according  to  the  quality 
of  the  thing  measured  :  for  in  fiance,  the  wine-gallon  contains 
231  cubic  inches,  and  holds  eight  pounds  avoirdupois  of  pure 
water;  the  beer  and  ale-gallon  contains  281  folid  inches,  and 
holds  ten  pounds  three  ounces  and  a  quarter  avoirdupois  of  wa¬ 
ter  ;  and  the  gallon  for  corn,  meal,  &c.  272k  cubic  inches,  and 
holds  nine  pounds  thirteen  ounces  of  pure  water. 

GALLOP,  in  the  manege,  is  the  lwifteft  natural  pace  of  a 
horfe,  performed  ' by  reaches  or  leaps,  the  two  fore  feet  being 
raifed  almoltat  the  fame  time  ;  and  when  thefe  are  in  the  air, 
and  juft  ready  to  touch  the  ground  again,  the  two  hind-feet 
are  lifted  almoft  at  once.  The  word  is  borrowed  from  the  bar¬ 
barous  Latin  calupare  or  calparcr  “  to  run.”  Some  derive  it 
from  caballicare  ;  others  from  the  Greek  or 

“  to  fpur  a  horfe.” 

GALLOWAY,  a  county  of  Scotland,  which  gives  the  title 
of  earl  to  a  branch  of  the  noble  family  of  Stuart.  It  is  divided 
into  two  diftrLCts  ;  the  weftern,  called  Upper  Gallmvay,  being 
the  fame  with  Wigtonlhire  ;  and  the  eaiiern,  or  ’ltewartry  of 
Kirkcudbright,  called  Lower  Galloway.  See  Kirkcudbright 
and  Wigtownshire. 

Galloway  is  the  name  of  a  peculiar  fort  of  horfes,  fo 
called  from  the  county  of  Galloway  in  Scotland,  where  they  are 
bred.  Tradition  reports,  that  this  kind  of  horfes  fprung  from 
fome  Spanifh  Stallions,  which  fwam  on  fhore  from  fome  of  the 
Ihips  of  the  famous  Spanifh  armada,  wrecked  on  the  coaft ;  and, 
coupling  with  the  mares  of  the  country,,  furniftied  the  kingdom 
with  their  poftcrity.  They  are  of  a  middling  fixe,  flrong,  active, 
nervous,  and  hardy. 

Mull  of  Galloway,  one  of  the  Weflern  Ifiands  of  Scotland, 
about  24  Scotch  miles  long,  and  as  much  in  breadth.  It  is  ih 
general  rocky  and  barren,  not  producing  a.  lufficient  quantity  of 
corn  for  the  inhabitants;  but  aboui  1800  head  of  cattle  are. 
annually  exported.  The  ifland  was  originally  part  of  the  do¬ 
minions  of  the  Lords  of  the  I  fifes  ;  but  in  after-times  it  became 
part  of  the  poileftions  of  the  ancient  and  valiant  family  of 
Macleans,  who  ftill  retain  one-half.  The  other  is  the  litigated 
property  of  the  duke  of  Argyle,  whofe  anceftor  poifelled  himfelf 
of  it  in  1674  on  account  of  a  debt ;  but  after  the.  courts  of  law 
had.  made  an  adjudication  in  his  favour,  he  was  obliged  to  lup- 
port  their  decree  by  force  of  arms. 

GALLOWS,  aninftrument  of  punifhment,  whereon  perfons 
convicted  capitally  bf  felony,  &c.  are  executed  by  hanging. 
Among  our  anceftors  it  was  called  fnrea,  “  fork a  name  by 
which  it  is  ftill  denominated  abroad,  particularly  in  France  andi 
Italy.  In  this  latter  country,  the  reafon  of  the  name  ltill'fuB- 
filts  ;  the  gallows  being  a  real  fork  driven  into  the  ground,  acrols. 
the  legs  whereof  is  laid  a  beam,  to  which  the  rope  is  tied.  See 
Furca. 

GALLUS  (Cornelius),  an  ancient  Roman  poet,  born  at 
Forum  Julium,  now  called  Frejus,  in  France.  He  was  a  par¬ 
ticular  favourite  with  Auguftus  Caefar,  who  made  him  governor 
of  Egypt:  but  his  mal-adminiltration  there  occafioned  his- 
baniffiment  and  the  lols  of  his  eftateyfor  grief  of  which  fit 
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put  an  end  to  tiis  own  life.  He  wrote  four  books  of  love-ele¬ 
gies  ;  and  Virgil  has  complimented  him  in  many  places. 

(prALLtrs,  or  Cock,  in  ornithology.  See  Phasi  anus. 

GALLY,  in  printing,  a  frame  into  which  the  compofitor 
empties  the  lines  out  of  his  compofmg-fiick,  and  in  which  he 
ties  up  the  page  when  it  is  completed.  The  gaily  is  formed  of 
an  oblong  1'quare  board,  with  a  ledge  on  three  tides,  and  a 
groove  to  admit  a  falfe  bottom  called  a  gally-Jliee. 

GALWAY,  a  county  of  Ireland,  in  the  province  of  Con¬ 
naught,  82  miles  in  length,  and  42  in  breadth,  bounded  by  the 
counties  of  Clare,  Tipperary,  King’s  County,  Rofcommon, 
and  the  fea.  The  river  Shannon  wafhes  the  frontiers  of  the  E. 
and  S.  E.  and  forms  a  lake  feveral  miles  in  length.  It  contains 
1 36  parishes,  and  fends  eight  members  to  parliament.  The 
capital  bears  the  fame  name. 

Galway,  a  town  of  Ireland,  in  the  county  of  the  fame  name, 
of  which  it  is  the  capital.  It  is  furrrounded  by  ftrong  walls ; 
the  ftreets  are  large  and  firaight,  and  the  houfes  are  generally 
well  built  of  ftene.  It  has  a  good  trade  into  foreign  parts,  on 
account  of  its  harbour,  which  is  defended  by  a  fort  It  is  feat- 
•ed  on  a  bay  of  the  fame  name  on  the  Atlantic  Ocean,  40  miles 
W.  S.  W.  of  Athlone,  and  100  W.  of  Dublin.  Lon.  9.  o. 
W.  Lat.  5.3.  18.  N. 

GAMA  (Vafcode),  a  Portuguefe  admiral,  celebrated  for  his 
difeovery  of  the  Eaft  Indies  by  the  Cape  of  Good  Hope,  was 
born  at  Synes,  and  in  1497  was  fent  to  the  Indies  by  king 
Emanuel  :  he  returned  in  1502,  and  failed  thither  again  with 
13  vefi'els  richly  laden.  He  was  made  viceroy  of  the  Indies  by 
king  John  III.  ;  and  died  at  Cochin  on  the  24th  of  December 
1523.  Don  Stephen  and  Don  Chriftopher  de  Gama,  his  fons, 
were  alfo  viceroys  of  the  Indies,  and  celebrated  in  hittory. 

GAMBIA, va  large  river  of  Negroland  in  Africa,  generally 
fuppofed  to  be  a  branch  of  the  Niger.  See  Nile,  Niger,  and 
Senegal. 

GAMBOGE,  is  a  concreted  vegetable  juice,  partly  of  a 
gummy  and  partly  of  a  refinous  nature.  See  Gambogia.  It 
is  chiefly  brought  to  us  in  large  cakes  or  rolls  from  Cambaja  in 
the-  Eatt  Indies.  The  belt  fort  is  of  a  deep  yellow  or  orange 
colour;  breaks  flaming  and  free  from  drols  :  it  has  no  fmell, 
and  very  little  tafte,  unlefs  kept  in  the  mouth  for  fome  time, 
when  it  imprefles  a  flight  fenfe  of  acrimony.  It  immediately 
communicates  to  i'pirit  of  wine  a  bright  golden  colour,  and  al- 
xnolt  entirely  dillolves  in  it ;  GeofFroy  fays,  except  the  fixth  part. 
Alkaline  l'afis  enable  water  to  aft  upon  this  lubftance  power¬ 
fully  as  a  menftruum  :  the  folution  made  by  their  means  is 
fomewnat  tranfparent,  of  a  deep  blood-red  colour,  and  paffes 
the  filter:  the  dulcified  I'pirit  of  fal  ammoniac  readily  and  en¬ 
tirely  difl’olves  it,  and  takes  up  a  confiderable  quantity ;  and, 
what  is  pretty  remarkable,  this  folution  mixes  either  with  water 
or  I'pirit  without  growing  turbid.  As  a  pigment,  it  makes  a 
beautiful  yellow,  which  is  much  ufed  by  the  painters.  Dr. 
Lewis  fays,  that  it  makes  a  beautiful  and  durable  citron-yellow 
ftain  upon  marble,  whether  rubbed  in  fubftance  on  the  hot- 
■ftone,  or  applied,  as  dragon’s  bloodfometirr.es  is, ’in  form  of  a 
fpirituous  tinfture.  When  it  is  applied  on  cold  marble,  the 
ftone  is  afterwards  to  be  heated,  to  make  the  colour  penetrate. 
As  a  medicine,  gamboge  evacuates  powerfully  both  upwards 
and  downwards;  and  fome  condemn  it  as  afting  with  too  great 
violence.  Geoffroy  feems  particularly  fond  of  it,  however,  and 
informs  us,  that  he  has  frequently  given  from  two  to  four  grains 
without  its  proving  at  all  emetic;  but  this  account  is  not  to  be 
depended  on.  It  has  been  ul'ed  in  dropfy  with  cream  of  tartar, 
to  correft  its  operation.  It  is  alfo  recommended  by  fome, 
joined  with  an  equal  quantity  of  vegetable  alkali,  in  cafes  of  the 
tape-w  irm.  This  is  faid  to  be  the  remedy  alluded  to  by  Van 
Swieten,  which  was  employed  by  Dr.  Hcrenfchward,  and  with 
him  proved  fo  fucceisfuLin  the  removal  of  the  taenia  lata. 


GAME,  in  general,  figniffis  any  diverfion  or  fport  that  is 
performed  with  regularity  and  •‘eftrained  to  certain  rules.  See 
Gaming.  Games  are  ufually  diflitiguifhed  into  thofe  of  exer- 
cife  and  addrefs,  and  thofe  of  hazard.  To  the  firft  belong 
chefs,  tennis,  billiards,  &c.  and  to  the  latter  thofe  performed 
with  cards  or  dice,  as  back-gammon,  ombre,  picquet,  whift,  &c. 
Sec  Back -Gammon,  &c. 

In  the  fifth  volume  of  the  Tranfaftions  of  the  Royal  Irifh. 
Academy  is  given  a  very  curious  account  of  the  origin  of  the 
game  of  chefs  by  Mr.  Eyles  Irwin,  who  obtained,  through  the 
affiftance  of  a  young  Mandarin  then  puriuing  his  1'tudies  in  the 
college  of  Canton  in  China,  what  he  conceives  to  be  fatis- 
faftory  evidence  that  we  owe  fiolely  to  that  country  the  invention 
of  the  game  of  chefs. 

“  I  requeued  the  favour  of  him  (fays  the  author)  to  confult 
fuch  ancient  books  as  might  give  fome  inflight  into  the  period 
of  the  introduction  of  chefs  into  China;  to  confirm,  if  poilible, 
the  idea  that  ftruck  me  of  its  having  originated  here.  The  ac¬ 
knowledged  antiquity  of  this  empire,  the  unchangeable  Rate  of 
her  cuftoms  and  manners  beyond  that  of  any  other  nation  in 
the  world,  and  more  el'pecially  the  fimplicity  of  the  game  it- 
felf  when  compared  to  its  compafs  and  variety  in  other  parts, 
appeared  to  give  a  colour  to  my  Ipelief.  That  I  was  not  dif- 
appointed  in  the  event,  I  have  no  doubt  will  be  allowed,  on  the 
perufal  of  the  tranflation  of  a  manufeript  extraft,  which  my 
friend  Tinqua  brought  me  in  compliance  with  my  defire  ;  and 
which  is  accompanied  by  the  Chinefe  manufeript. 

“  In  the  purfuit  of  one  curiofity  (continues  Mr.  Irwin),  I 
flatter  myfelf  that  I  have  {tumbled  by  accident  on  another,  and 
have  gone  fome  length  to  reftore  to  the  Chinefe  the  invention  of 
gunpowder,'  fo  long  difputed  with  them  by  the  Europeans ; 
but  which  the  evidence  on  their  chefs-board,  in  the  aftion  of 
the  rocket,  feems  to  eftablifh  beyond  a  doubt.  The  inflitution 
of  the  game  is  likewife  difeovered  to  form  the  principal  sera  in 
the  Chinefe  hiftory  ;  fince,  by  the  conqueft  of  Shenfi,  the  king¬ 
dom  was  firfi:  connefted  in  its  prelent  form,  and  the  monarch 
allumed  the  title  of  emperor  ;  as  may  be  feen  in  the  extraft 
which  I  have  obtained  from  their  annals. 

“  From  thefe  premifes  I  have,  therefore,  ventured  to  make  the 
following  inferences  :  That  the  game  of  chefs  is  probably  of 
Chinefe  origin  : — That  the  confined  {filiation  and  powers  of  the 
king,  refembling  thofe  of  a  monarch  in  the  earlier  parts  of  the 
world,  countenance  the  fuppofition  ;  and  that,  as  it  travelled 
weftward  and  defeended  to  later  times,  the  fovereign  preroga¬ 
tive  extended  itt  elf  until  it  became  unlimited,  as  in  our  ft  ate 
of  the  game  : — That  the  agency  of  the  princes,  in  lieu  of  the 
queen,  befpeaks  forcibly  the  nature  of  the  Chinefe  cuftoms, 
which  exclude  females  from  all  power  or  influence  whatever ; 
which  princes,  in  its  palfage  through  Perfi.a,  were  changed  into 
a  Angle  vizier  or  minifter  of  Rate,  with  the  enlarged  portion  of 
delegated  authority  that  exifts  there ;  inftead  of  whom,  the 
European  nations,  with  their  ufual  gallantry,  adopted  a  queen 
on  their  board  : — That  the  river  between  the  parties  is  expreffive 
of  the  general  face  of  this  country,  where  a  battle  could  hardly 
be  fought  without  encountering  an  interruption  of  this  kind, 
which  the  foldier  was  here  taught  to  overcome ;  but  that,  on 
the  introduction  of  the  game  into  Perfia,  the  board  changed 
with  the  dry  nature  of  the  region,  and  the  conteft  was  decided 
on  terra  firma  : — And  laftly,  that  in  no  account  of  the  origin  ot 
chefs  that  I  have  read  has  the  tale  been  fo  charafteritlic  or 
confident  as  that  which  I  have  the  honour  to  offer  to  the  Irifh 
Academy.  With  the  Indians,  it  was  defigned  by  a  Bramin  t© 
cure  the  melancholy  of  the  daughter  of  a  Rajah.  With  the 
Perfians,  my  memory  does  not  affift  me  to  trace  the  fable ; 
though,  if  it  were  more  to  the  purpofe,  I  think  I  fliould  have 
retained  it.  But,  with  the  Chinefe,  it  was  invented  by  an  ex¬ 
perienced  foldier  on  the  principles  of  war :  not  to  difpel  love- 


GAM 


GAM 


[  661  ] 


fictc  vapours,  or  inftrubl  a  female  in  a  fcience  that  could  neither 
benefit  nor  inform  her;  but  to  quiet  the  murmurs  of  a  difcon- 
tented  foldiery,  to  employ  their  vacant  hours  in  leflons  on  the 
military  art,  and  to  cherilh  the  fpirit  of  conqueft  in  the  bofom 
of  winter  quarters.  Its  age  is  traced  by  them  on  record  near 
two  centuries  before  the  Chriftian  aera  :  and  among  the  nume¬ 
rous  claims  for  this  noble  invention,  that  of  the  Chinefe,  who 
call  it,  by  way  of  diftinbtion,  Chong  Ki  or  the  Royal  Game ,  ap¬ 
pears  alone  to  be  indifputable.” 

To  this  account  fucceeds  a  tranjlation  of  the  Extrat 7  procured 
from  the  Concum,  or  Chinefe  annals,  by  Tinqua,  a  foldier  Man¬ 
darin  of  the  province  of  Fokien.  It  runs  thus:  “  Three  hun¬ 
dred  and  feventy-nine  years  after  the  time  of  Confucius,  or  one 
thoufand  nine  hundred  and  fixty-five  years  ago,  Hung  Cochu, 
king  of  Kiangnan,  fent  an  expedition  into  the  Shenfi  country, 
under  the  command  of  a  mandarin  called  Hanfing,  to  conquer 
it.  After  one  fuccefsful  campaign,  the  foldiers  were  put  into 
winter  quarters ;  where,  finding  the  weather  much  colder  than 
what  they  had  been  accuftomed  to,  and  being  alfo  deprived  of 
their  wives  and  families,  the  army,  in  general,  became  impa¬ 
tient  of  their  fitualion,  and  clamorous  to  return  home.  Han¬ 
fing,  upon  this,  revolved  in  his  mind  the  bad  confequences  of 
complying  with  their  wifhes.  The  neceffity  of  foothing  his 
troops,  and  reconciling  them  to  their  pofition,  appeared  urgent, 
in  order  to  finifh  his  operations  in  the  enfuing  year.  He  was 
a  man  of  genius  as  well  as  a  good  foldier;  and,  having  con¬ 
templated  fome  time  on  the  fubjebt,  he  invented  the  game  of 
chefs,  as  well  for  an  amufement  to  his  men  in  their  vacant 
hours,  as  to  inflame  their  military  ardour,  the  game  being  wholly 
founded  on  the  principles  of  war.  The  ftratagem  fucceeded  to 
his  with.  The  foldiery  were  delighted  with  the  game,  and  for¬ 
got,  in  their  daily  contells  for  victory,  the  inconveniencies  of 
their  poft.  In  the  fpring  the  general  took  the  field  again,  and 
in  a  few  months  added  the  rich  country  of  Shenfi  to  the  king¬ 
dom  of  Kiangnan,  by  the  defeat  and  capture  of  its  king, 
Choupayuen,  a  famous  warrior  among  the  Chinefe.  On  this 
conqueft,  Hung  Cochu  aflumed  the  title  of  emperor,  and  Chou¬ 
payuen  put  an  end  to  his  own  life  in  defpair.” 

An  explanation  of  the  pofition,  powers,  and  moves,  of  the 
pieces  on  the  Chinefe  chefs-board,  Chong  Kc  (Royal  Game),  is 
given  as  follows :  “  As  there  are  nine  pieces  inllead  of  eight 
to  occupy  the  rear  rank,  they  ftand  on  the  lines  between  and 
not  within  the  fquares.  The  game  is  conlequently  played  on 
the  lines. 

“  The  King,  or  Chong,  Hands  in  the  middle  line  of  this  row. 
His  moves  rel'emble  thofe  of  our  king,  but  are  confined  to  the 
fortrefs  marked  out  for  him. 

“  The  two  Princes,  or  Sou,  ftand  on  each  fide  of  him,  and 
have  equal  powers  and  limits. 

“  The  Mandarins,  or  Tcbong,  anfwer  to  our  bilhops,  and 
have  the  fame  moves,  except  that  they  cannot  crofs  the  water 
or  white  fpace  in  the  middle  of  the  board,  to  annoy  the  enemy, 
but  ftand  on  the  defenfive. 

“  The  Knights,  or  rather  Horfes,  called  Mad,  ftand  and  move 
like  ours  in  every  refpebt. 

“  The  War-Chariots,  or  Tcbe,  referable  our  Rooks  or  Caftles. 

“  The  Rocket- boys,  or  Pad,  are  pieces  whofe  motions  and 
powers  were  unknown  to  us.  They  abl  with  the  direction  of 
rocket,  and  can  take  none  of  their  adverfary’s  men  that  have 
not  a  piece  or  pawn  intervening.  To  defend  your  men  from 
this  attack,  it  is  neceflfary  to  open  the  line  between,  either  to 
take  off  the  check  on  the  king,  or  to  fave  a  man  from  being 
captured  by  the  Pads  Their  operation  is,  otherwife,  like  that  of 
the  Rook.  Their  ftations  are  marked  between  the  pieces  and 
pawns. 

“  The  five  Pawns,  or  Ping,  make  up  the  number  of  the  men 
equal  to  that  of  our  beard.  Inftead  of  taking  fideways  like 
Vox..  III. 


ours,  they  have  the  Rook’s  motion,  except  that  it  is  limited  to 
one  ftep,  and  is  not  retrograde.  Another  important  point  ir* 
which  the  Ping  differs  from  ours  is,  that  they  continue  in  fain 
quo  after  reaching  their  adverfary’s  head  quarters.  It  will  ap¬ 
pear,  however,  that  the  Chinefe  pieces  far  exceed  the  proportion 
of  ours ;  which  occafions  the  whole  force  of  the  conteft  to  fall 
upon  them,  and  thereby  precludes  the  beauty  and  variety  of  our 
game  when  reduced  to  a  ftruggle  between  the  pawns,  who  are 
capable  of  the  higheft  promotion  and  often  change  the  fortune 
of  the  day.  The  polls  of  the  Ping  are  marked  in  front.”  See 
a  reprefentation  of  the  Chinefe  chefs-board  in  plate  37. 

Games,  in  antiquity,  were  public  diverfions  exhibited  on  lo- 
lernn  occafions.  Such,  among  the  Greeks,  were  the  Olympic, 
Pythian,  Ifthmian,  Nemean,  &c.  games;  and,  among  the  Ro¬ 
mans,  the  Apollinarian,  Circenfian,  Capitoline,  8tc.  games. 
See  Olympic,  Pythian,  Funeral,  &c. 

Game,  in  law,  fignifies  birds  or  prey  taken  or  killed  by 
fowling  or  hunting.  The  property  of  fuch  animals  fern  natura 
as  are  known  under  the  denomination  of  game,  with  the  right 
of  purfuing,  taking,  and  deftroying  them,  is  veiled  in  the  king 
alone,  and  from  him  derived  to  fuch  of  his  fubjebls  as  have  re¬ 
ceived  the  grants  of  a^hace,  a  park,  or  a  free  warren. 

By  the  law  of  nature,  indeed,  every  man,  from  the  prince  to 
the  peafant,  has  an  equal  right  of  purfuing  and  taking  to  his 
own  ufe  all  fuch  creatures  as  are  feree  natura,  arid  therefore 
the  property  of  nobody,  but  liable  to  be  feized  by  the  firft  oc¬ 
cupant.  But,  as  Blackftone  obferves,  it  follows  from  the  very 
end  and  conftitution  of  fociety,  that  this  natural  right,  as  well 
as  many  others  belonging  to  man  as  an  individual,  may  be  re- 
ftrained  by  pofitive  laws  enabled  for  reafons  of  Hate,  or  for  the 
l'uppofed  benefit  of  the  community.  This  reftriblion  may  be 
either  with  refpebl  to  th e.  place  in  which  this  right  may  or  may 
not  be  exercifed ;  with  refpebt  to  the  animals  that  are  the  fub- 
jebts  of  this  right;  or  with  refpebt  to  the  perfons  allowed  or 
forbidden  to  exercife  it.  And,  in  eonfequence  of  this  authority, 
we  find  that  the  municipal  laws  of  many  nations  have  exerted 
fuch  power  of  reftraint ;  have  in  general  forbidden  the  entering 
on  another  man’s  grounds,  for  any  caufe,  without  the  owner’s 
leave ;  have  extended  their  protection  to  fuch  particular  animals 
as  are  ufually  the  objebts  of  purfuit ;  and  have  inverted  the 
prerogative  of  hunting  and  taking  fuch  animals  in  the  fovereign 
of  the  Hate  only,  and  fuch  as  he  fhall  authorize.  Many  reafons 
have  concurred  for  making  thefe  conftitutions :  as,  1.  For  the 
encouragement  of  agriculture  and  improvement  of  lands,  by 
giving  every  man  an  exclufive  dominion  over  his  own  foil.  2. 
For  the  prefervation  of  the  feveral  fpecies  of  thefe  animals, 
which  would  foon  be  extirpated  by  a  general  liberty.  3.  For 
prevention  of  idlenefs  and  ditfipation  in  hulbandmen,  artificers, 
and  others  of  lower  rank  ;  which  would  be  the  unavoidable  con- 
fequence  of  univerfal  licence.  4.  For  prevention  of  popular 
infurrebtions  and  refiftance  to  the  government,  by  difarming  the 
bulk  of  the  people :  which  laft  is  a  reafon  oftener  meant  than 
avowed,  by  the  makers  of  foreft  or  game  laws.  Nor,  certainly, 
in  thefe  prohibitions  is  there  any  natural  injuftice,  as  fome  have 
weakly  enough  fuppofed  :  fince,  as  Puflfendorf  obferves,  the  law 
does  not  hereby  take  from  any  man  his  prefent  property,  or 
what  was  already  his  own ;  but  barely  abridges  him  of  one 
means  of  acquiring  a  future  property,  that  of  occupancy  ;  which 
indeed  the  law  of  nature  would  allow  him,  but  of  which  the 
laws  of  fociety  have  in  moll  inftances  very  juftly  and  reafonably 
deprived  him. 

Y et,  however  defenfible  thefe  provifions  in  general  may  be 
on  the  footing  of  reafon,  or  jnltice,  or  civil  policy,  we  mull 
notwithftanding  acknowledge,  that,  in  their  prefent  fliape, 
they  owe  their  immediate  original  to  tlavery.  It  is  not  till  after 
the  irruption  of  the  northern  nations  into  the  Roman  empire, 
that  we  read  of  any  other  prohibitions  than  that  natural  one 
8  F 
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oi  not  fporting  on  any  private  grfiiinds  without  the  owner’s 
leave. 

With  regard  to  the  rife  and  origin  of  our  prefen t  civil  pro¬ 
hibitions  it  will  be  found,  that  all  foreft  and  game  laws  were 
introduced  into  Europe  at  the  fame  time,  and  by  the  fame  po¬ 
licy,  as  gave  birth  to  the  feudal  lyftem  ;  when  thofe  lwarms  of 
‘barbarians  i  fined  from  their  northern  hive,  and  hid  the  founda¬ 
tion  of  molt  of  the  prelent  kingdoms  of  Europe  on  the  ruins 
of  the  weftern  empire,  l'or,  when  a1  conquering  general  came 
to  fettle  the  economy  of  a  vanquilhed  country,  and  to  part  it 
out  among  his  foldicrs  or  feudatories,  who  were  to  render  him 
military  fervice  for  fuch'  donations,  it  behoved  him,  in  order  to 
fecure  his  new  acquilitions,  to  keep  the  njiici  or  natives  of  the 
country,  and  all  who  were  not  his  military  tenants,  in  as  low 
a  condition  as  poftible,  and  efpecially  to  prohibit  them  the  ufe  of 
arms.  Nothing  could  do  this  more  effectually  than  a  prohila- 
iion  of -hunting  and  fporting:  and  therefore  it  was  the  policy 
of  the  conqueror  to  relerve  this  right  to  himfelf,  and  fuch  on 
whom  he  fhould  bellow  it ;  which  were  only  his  capital  feuda¬ 
tories,  or  greater  barons.  And  accordingly  we  find,  in  the 
feudal  conftitutions,  one  and  the  fame  law  prohibiting  the  ruj- 
t'lci  in  general  from  carrying  arms,  and  alfo  profcribing  the  ufe 
of  nets,  fnares,  or  other  engines  for  deftroying-  the  game.  This 
exclufive  privilege  wellfuited  the  martial  genius  of  the  conquer¬ 
ing  troops,  who  delighted  in  a  fport  which  in  its  purfuit  and 
llaushter  bore  forne  refemblance  to  war.  Vita  omnis  (lays 
Caefar,  fpeaking  of  the  ancient  Germans)  in  vmationibus  atque 
mfudiis  ret  militarh  confftit.  And  Tacitus  in  like  manner  ob- 
fervesi  that  quoties'helja  von  ineunt ;  mnltum  venaiibus,  -plus  per 
etium  tranftgunt.  And  indeed,  like  fome  of  their  modern  fuccef- 
1’ors,  they  had  no  other  amulernent  to  entertain  their  vacant 
hours;  they  delpiling  all  arts  as  effeminate,  and  having  no  other 
learning  than  was  couched  .in  fuch  rude  ditties  as  were  fung  at 
the  folemn  caronfals  which  fuccceded  thefe  ancient  huntings. 
And  it  is  remarkable,  that,  in  thofe  nations  where  the  feodal  po¬ 
licy  remains  the  moll  uncorrupted,  the  foreft  or  game  laws 
continuein  their  higheft  rigour.  In  France,  all  game  was  properly 
the  king’s  ;  and.  in  fome  parts  of  Germany  it  is  death  for  a  pea- 
fant  to  be  found  hunting  in  the  woods  of  the  nobility. 

With  us  in  Britain  alfo,  hunting  has  ever  been  efteemed  a 
moll  princely  diverfion  and  exerclfe.  The  whole  ifiand  was  re- 
pleniflied  with  all  lorts  of  game  in  the  times  of  the  Britons, 
who  lived  in  a  wild  and  paftoral  manner,  without  inclofing  or 
Improving  their  grounds,  and  derived  much  of  their  lubliftence 
from  the  chace,  which-  they  all  enjoyed  in  common.  But,  when 
hufbandry  took  place  under  the  Saxon  government,  and  lands 
be^an  to  be  cultivated,  i  mu  roved,  and  inclofed,  the  beafts  natu- 
rally  fled  into  the  woody  and  delert  tracts,  which  were  called 
th t  forefts ;  and,  having  never  been  difpofed  of  in  the  lirft  dif- 
tribution  of  lands,  were  therefore  held  to  belong  to  the  crown. 
Thefe  were  filled  with  great  plenty  of  game,  which  our  royal 
fportfmen  referved  for  their  own  diverfion,  on  pain  of  a  pecu¬ 
niary  forfeiture  for  fuch  as  interfered  with  their  fovereign.  But 
every  freeholder  had  the  full  liberty  of  fporting  upon  his  terri¬ 
tories,  provided  he  abftained  from  the  king’s  forefts. 

However,  upon  the  Norman  conqueft,  a  new  doctrine  took 
place  ;  and  the  right  of  purfuing  and  taking  all  beafts  of  chafe 
or  venary,  and  fuch  other  animals  as  were  accounted  game,  was 
then  held  to  belong  to  the  king,  or  to  fuch  only  as  were  autho¬ 
rized  under  him.  This  obtains  as  well  upon  the  principles  of  the 
feodal  law,  that  the  king  is  the  ultimate  proprietor  of  all  the 
lands  in  the  kingdom,  they  being  all  held,  of  him  as  the  chief 
lord,  or  lord  paramount  of  the  fee  ;  and  that  therefore  he  has  the 
right  of  the  univerfal  foil,  to  enter  thereon,  and  to  chafe  and 
take  fuch  creatures  at  his  pleafure  :  as  alfo  upon  another  maxim 
of  the  common  law,  that  thefe  animals  are  bona  vacantia,  and, 
having  no  other  owner,  belong  to  the  king  by  his  prerogative. 


As,  therefore,  the  former  reafon  was  held  to  veft  in  the  king  $ 
right  to  purfue  and  take  them  any  where,  the  latter  was  fup- 
pofed  to  give  the  king,  and  fuch  as  he  ftiould  authorize,  a  foie 
and  exclufive  right. 

This  right,  thus  newly  veiled  in  the  crown,  was  exerted  with, 
the  utmoft  rigour,  at  and  after  the  time  of  the  Norman  efta- 
blifhment,  not  only  in  the  ancient  forefts,  but  in  the  new  ones 
which  the  conqueror  made,  by  laying  together  vaft  trails  of 
country,  depopulated  for  that  purpofe,  and  referved  folely  for 
the  king’s  royal  diverfion  ;  in  which  were  exercifed  the  moft 
horrid  tyrannies  and  oppretfions  under  colour  of  foreft-] aw, 
for  the  fake  of  preferving  the  beafts  of  chafe-;  to  kill  any  of 
which  within  the  limits  of  the  foreft  was  as  penal  as  the  death 
of  a  man.  And,  in  purfuance  of  the  fame  principle,  king  John 
laid  a  total  interdict  upon  the  winged  as  well  as  the  fourfootei 
creation  :  capturam  avium  per  totam  AngJiam  interdhit.  The 
cruel  and  infupportable  hardthips  which  thefe  foreft-laws  cre¬ 
ated  to  the  fubjefl  occasioned  our  ancellors  to  he  as  zealous  for 
their  reformation,  as  for  the  relaxation  of  the  feodal  rigours 
and  the  other  exactions  introduced  by  the  Norman  family  ;  and 
accordingly  we  find  the  immunities  of  charta  deforefta  as  vvarrnlv 
contended  for,  and  extorted  from  the  king  with  as  much  diffi¬ 
culty,  as  thofe  of  magna  charta  itfelf.  By  this  charter,  con- 
firmed  in  parliament  9  Hen.  III.  many  forefts  were  difaffo- 
refted,  or  ftripped  of  their  oppretfive  privileges,  and  regulations 
were,  made  in  the  regimen  of  fuch  as  remained  ;  particularly, 
killing  the  king’s  deer  was  made  no  longer  a  capital  offence, 
but  only  puniftted  by  a  fine,  imprifonment,  or  abjuration  of  the 
realm.  And  by  a  variety  of  fubfequent  ftatutes,  together  with 
the  long  acquiefcenee  of  the  crown  without  exerting  the  foreft- 
laws,  this  prerogative  is  now  become  no  longer  a  grievance  tot 
the  fubject. 

But  as  the  king  referved  to  himfelf  the  forefts  for  hi-s  own  ex¬ 
clufive  diverfion,  fo  he  granted  out  from  time  to  time  other 
trails  of  lands  to  his  fubjects  under  the  names  of  chafes  or  parks  j 
or  gave  them  licence  to  make  fuch  in  their  own  grounds;  which 
indeed  are  lmaller  forefts  in  the  hands  of  a  fubject,  but  not 
governed  by  the  foreft-laws  ;  and  by  the  common  law  no  per- 
fon  is  at  liberty  to  take  or  kill  any  beafts  of  chafe,  but  fuch 
as  hath  an  ancient  chafe  or  park  ;  unlefs  they  be  alfo  beafts  of 
prey. 

As  to  all  inferior  fpecies  of  game,  called  beafts  and  fowls  of 
warren,  the  liberty  of  taking  or  killing  them  is  another  franehife 
or  royalty  derived  likewife  from  the  crown,  and  called  fret- 
warren  ;  a  word  which  fignifies  prefervation  or  cuftody  :  as  the 
exclufive  liberty  of  taking  and  killing  fifh  in  a  public  ftream  or 
river  is  called  a  free-fijhery  ;  of  which,  however,  no  new  fran- 
chife  can  at  prefent  be  granted,  by  the  exprels  provifion  of 
magna  charta,  c.  16.  The  principal  intention  of  granting  a  man 
thefe  franchiles  or  liberties  was  in  order  to  protect  the  game, 
by  giving  him  a  foie  and  exclufive  power  of  killing  it  himfelf, 
provided  he  prevented  other  perlons.  And  no  man  but  he  who 
has  a  chafe  or  free-warren,  by  grant  from  the  crown,  or  pre- 
feription,  which  fuppofes  one,  can  juftify  hunting  or  fportin®- 
upon  another  man’s  foil  ;  nor  indeed,  in  thorough  llrictnefs  of 
common  law,  either  hunting  or  fporting  at  all. 

However  novel  this  doctrine  may  feem,  it  is  a  regular  con- 
■fequence  from  what  has  been  before  delivered,  that  the  foie  right 
of  taking  and  deftroying  game  belongs  exclufively  to  the  king. 
This  appears,  as  well  from  the  hiftorical  deduction  here  made, 
as-  becaufe  he  may  grant  to  his  fubjetts  an  exclufive  right  of 
taking  them  ;,  which  he  could  not  do,  unlefs  fuch  a  right  was 
firft  inherent  in  himfelf.  And  hence  it  will  follow,  that  no 
psrfon  whatever,  but  he  who  has  luch  derivative  right  from  the 
crown,  is  by  common  law  intitled  to  take  or  kill  any  beafts  of 
chafe,  or  other  game  whatfoever.  It  is  true  that,  by  the  acqui- 
efcence  of  the  crown,  the  frequent  grants  of  free-warren  in  an- 
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cicnt  times,  and  the  introduction  of  new  penalties  of  late  by- 
certain  ftatutes  for  preferving  the  game,  this  exclulive  prero¬ 
gative  of  the  king  is  little  known  or  confidered  ;  every  man  that 
is  exempted  from  thefe  modern  penalties,  looking  upon  himfelf 
as  at  liberty  to  do  what  he  pleafes  with  the  game  :  whereas  the 
contrary  is  ftrift.ly  true,  that  no  man,  however  well  qualified 
lie  may  vulgarly  be  efteemed,  has  a  right  to  encroach  on  the 
royal  prerogative  by  the  killing  of  game,  unleis  he  can  fliow  a 
particular  grant  of  free- warren  ;  or  a  prescription,  which  pre- 
fiimes  a  grant  ;  or  fome  authority  under  an  aft  of  parliament. 
As  for  the  latter,  there  are  but  two  inftances  wherein  an  exprefs 
permilTion  to  kill  game  was  ever  given  by  ftatute  ;  the  one  by  1 
Jac.  I.  c.  27.  altered  by  7  Jae.  I.  c.  n.  and  virtually  repealed  by 
22  and  23  Car.  II.  c.  25.  which  gave  authority,  fo  long  as  they 
remained  in  force,  to  the  owners  of  free-warren,  to  lords  of  ma¬ 
nors,  and  to  ail  freeholders. having  40I.  per  annum  in  lands  of 
inheritance,  or  Sol.  for  life  or  lives,  or  400I.  perfonal  eftate 
(and  their  Servants),  to  take  partridges  and  pheafants  upon  their 
own,  or  their  maker's  free-warren,  inheritance,  or  freehold  : 
the  other  by  3  Ann.  c.  14.  which  empowers  lords  and  ladies  of 
manors  to  appoint  game -keepers,  to  kill  game  for  the  ufe  of 
fuch  lord  or  lady  ;  which  with  fome  alteration  Itill  fubfilts,  and 
plainly  fuppefes  fuch  power  not  to  have  been  in  them  before. 
The  truth  of  the  matter  is,  that  thefe  game-laws  do  indeed 
qualify  nobody,  except  in  the  inftance  of  a  game-keeper,  to 
kill  game  :  but  only  to  fave  the  trouble  and  formal  procefs  of 
an  aftion  by  the  perfon  injured,  who  perhaps  too  might  remit 
the  offence,  thefe  ltatutes  infiift  additional  penalties,  to  be  re¬ 
covered  either  in  a  regular  or  fummary  way,  by  any  of  the 
king’s  fubjefts,  from  certain  perfons  of  inferior  rank  who  may 
be  found  offending  in  this  particular.  But  it  does  not  follow 
that  perfons  excufed  from  thefe  additional  penalties  are  therefore 
autborifed  to  kill  game.  The  circumftance  of  having  iool.  per 
annum ,  and  the  reft,  are  not  properly  qualifications,  but  ex¬ 
emptions.  And  thefe  perfons,  fo  exempted  from  the  penalties 
of  the  game-ftatutes,  are  not  only  liable  to  aftions  of  trefpafs 
by  the  owners  of  the  land  ;  but  alfo,  if  they  kill  game  within 
the  limits  of  any  royal  franchife,  they  are  liable  to  the  ac¬ 
tions  of  fuch  who  may  have  the  right  of  chafe  or  free-warren 
therein. 

Upon  the  whole  it  appears,  that  the  king,  by  his  prero¬ 
gative,  and  fuch  perfons  as  have,  under  his  authority,  the 
royal  franchise  of  chase,  park,  or  fe-WARREX,  are 
the  only  perfons  who  may  acquire  any  property,  however  fu¬ 
gitive  and  tranfitory,  in  thefe  animals  ferae  natures,  while  liv¬ 
ing  ;  which  is  laid  to  be  vefted  in  them  propter  prhnlegiurn. 
And  it  rnuft  alfo  be  obferved,  that  fuch  perfons  as  may  thus 
lawfully  hunt,  filh,  or  fowl,  ratione privileg'd,  have  only  a  qua¬ 
lified  property  in  thefe  animals  :  it  not  being  abfolute  or  per¬ 
manent,  but  lading  only  folong  as  the  creatures  remain  within 
the  limits  of  fuch  refpeftive  franchife  or  liberty,  and  ceafing  the 
inftant  they  voluntarily  pafs  out  of  it.  It  is  held  indeed,  that 
if  a  man  darts  any  game  within  his  own  grounds,  and  follows 
it  into  another’s,  and  kills  it  there,  the  property  remains  in 
himfelf.  And  this  is  grounded  on  reafon  and  natural  juftice  : 
for  the  property  confifts  in  the  pofieffion  ;  which  pofleffion  com¬ 
mences  by  the  finding  it  in  his  own  liberty,  and  is  continued 
by  the  immediate  purluit.  And  fo,  if  a  ftranger  ftarts  game  in 
one  man’s  chafe  or  free-warren,  and  hunts  it  into  another  liberty, 
the  property  continues,  in  the  owner  of  the  chafe  or  warren  ; 
this  property  arifing  from  privilege,  and  not  being  changed  by 
the  aft  of  a  mere  ftranger.  Or,  if  a  man  ftarts  game  on  ano¬ 
ther’s  private  grounds,  and  kills  it  there,  the  property  belongs 
to  him  in  whole  ground  it  was  killed,  bccaufe  it  was  alfo  darted 
there;  this  property  arifing  ratione  foil.  Whereas  if,  after 
being  ftarted  there,  it  is  killed  in  the  grounds  of  a  third  perfon, 
the  property  belongs  not  to  the  owner  of  the  fil  l!  ground,  bccaufe 


the  property  is  local ;  nor  yet  to  the  owner  of  the  fecond,  becaufe 
it  was  not  ftarted  in  his  foil ;  but  it  vefts  in  the  perfon  who 
ftarted  and  killed  it,  though  guilty  of  a  trefpafs  againlt  both  the 
owners.  See  the  article  Game- Laws. 

Game-GW,£,  a  fighting  cock,  or  one  kept  for  fport ;  a  bar¬ 
barous  praftice,  which  is  a  difgrace  to  any  civilized  nation- 
See  Cock- Fighting. 

GAMELIA,  in  Grecian  antiquity,  a  nuptial  feaft,  or  rather 
facrifice,  held  in  the  ancient  Greek  families  on  the  day  before  a 
marriage ;  thus  called  from  a  cuftom  they  had  of  fhaving  them- 
felves  on  this  occafion,  and  prefenting  their  hair  to  fome  deity  to 
whom  they  had  particular  obligations. 

GAMELION,  in  the  ancient  chronology,  was  the  eighth 
month  of  the  Athenian  year,  containing  29  days,  and  anfwering 
to  the  latter  part  of  our  January  and  beginning  of  February.  It 
was  thus  called,  as  being,  in  the  opinion  of  the  Athenians,  the 
mod  proper  feafon  of  the  year  for  marriage. 

GAMING,  the  art  of  playing  or  praftifing  any  kind  of 
game,  particularly  thole  of  chance,  as  cards,  dice,  tables,  &c. 
Gaming  has  at  all  times  been  looked  upon  as  a  thing  of  perni¬ 
cious  confequence  to  the  commonwealth,  and  is  therefore  fi> 
verely  prohibited  by  law.  Its  tendency  is  to  promote  public 
idlenefs,  theft,,  and  debauchery  among  thofe  of  a  lower  clais  ; 
and,  among  perfons  of  a  fuperior  rank,  it  has  frequently  occa- 
fioned  the  fudden  ruin  and  ddoiation  of  ancient  and  opulent  fa¬ 
milies,  an  abandoned  proftitution  of  every  principle  of  honour 
and  virtue,  and  too  often  hath  ended  in  fuicide.  To  reftrain 
this  pernicious  vice  among  the  inferior  fort  of  people,  the  fta¬ 
tute  33  Hen.  VIII.  c.  9.  was  made  ;  which  prohibits,  to  all 
but  gentlemen,  the  games  of  tennis,  tables,  cards,  dice,  bowls, 
and  other  unlawful  diverfions  there  fpecified,  unlefs  in  the  time 
of  Chriftmas,  under  pecuniary  pains  and  imprifonment.  And 
the  fame  law,  and  alfo  the  ftatute  23  Geo.  II.  c.  24.  inllift  pe¬ 
cuniary  penalties,  as  well  upon  the  mafter  of  any  public  houfe 
wherein  fervants  are  permitted  to  game,  as  upon  the  iervants 
themfelves  who  are  found  to  he  gaming  there.  But  this  is  not 
the  principal  ground  of  modem  complaint  :  it  is  the  gaming- 
in  high  life  that  demands  the  attention  of  the  magiftrate.  By 
flat.  16  Car.  II.  c.  7.  if  any  perfon  by  playing  or  betting  {hall 
lofe  more  than  iool.  at  one  time,  he  fliall  not  be  compellable 
to  pay  the  fame  ;  and  the  winner  Ihall  forfeit  treble  the  value, 
one  moiety  to  the  king,  the  other  to  the  informer.  The  ftatute 
9  Ann.  c.  14.  enafts,  that  all  bonds  and  other,  feeurities  given 
for  money  won  at  play,  or  money  lent  at- the  time  tp'play 
withal,  fliall  be  utterly  void  :  that  all'  mortgages  and  incum¬ 
brances  of  lands  made  upon  the  fame  confideration  ftiall  be 
and  enure  to  the  heir  of  the  mortgager :  that,  if  any  perfon  at 
one  time  lofes  iol.  at  play,  lie  may  fue  the  winner,  and  recover 
it  back  by  aftion  of  debt  at  law  ;  and,  in  cafe  the  lol’er  does 
not,  any  other  perfon  may  fue  the  winner  for  treble  the  fum  fo 
loft  ;  and  the  plaintiff  in  either  cafe  may  examine  the  defendant 
himfelf  upon  oath:  and  that  in  'any  of  thefe  fuits  no  privilege 
of  parliament  Ihall  be  allowed.  The  ftatute  fartherenafts,  that 
if  any  perfon  cheats  at  play,  and  at  one  time  wins  more  than 
1  ok  or  any  valuable  thing,  he  maybe  indifted  thereupon,  and 
ftiall  forfeit  five  times  the  value,  Ihall  be  deemed  infamous,  and 
fuffer  fuch  corporal  puniftiment  as  in  cafe  of  wilful  perjury. 
By  feveral  ltatutes  of  the  reign  of  king  George  II.  all  private 
lotteries  by  tickets,  cards,  or  dice  (and  particularly  the  games 
of  faro,  ballet,  ace  of  hearts,  hazard,  paflage,  roily  polly,  a  nd  aft 
other  games  with  dice,  except  backgammon),  are  prohibited 
under  a  penalty  of  200k  for  him  that  Ihall  ereft  fuch  ihtterie's, 
and  50k  a-time  for  the  players.  Public  lotteries,  unlefs  by 
authority  of  parliament,  and  all  manner  of  ingenious  devices 
under  the  denomination  of Jahs  or  otherwile,  which  in  the  end 
are  equivalent  to  lotteries,  were  before  prohibited  by  a  great  vu-  . 
riety  of  flatutes-  under  heavy  pecuniary  penalties.  But  paxlicai.-ir 
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4efcrlptions  will  ever  be  lame  and  deficient,  unlefs  all  games  of 
mere  chance  are  at  once  prohibited  ;  the  invention  of  (harpers 
being  fwifter  than  the  puniffment  of  the  law,  which  only  hunts 
them  from  one  device  to  another.  The  flat.  13  Geo.  II.  c.  19- 
to  prevent  the  multiplicity  of  horfe  races,  another  fund  of  gam¬ 
ing,  directs,  that  no  plates  or  matches  under  50I.  value  (hall  be 
run,  upon  penalty  of  200I.  to  be  paid  by  the  owner  of  each 
horfe  running,  and  icol.  by  fuch  as  advertife  the  plate.  By 
(latute  18  Geo.  II.  c.  34.  the  ftatute  9  vVnn.  is  farther  enforced, 
and  fome  deficiencies  fupplied  :  the  forfeitures  of  that  aft  may 
now  be  recovered  in  a  court  of  equity ;  and,  moreover,  if  any 
man  be  convifted,  upon  information  or  indiftment,  of  winning 
or  lofing  at  any  fitting  iol.  or  20I.  within  24  hours,  he  (hall 
forfeit  five  times  the  fum.  Thus  careful  ha3  the  legiflature 
been  to  prevent  this  deftruftive  vice  :  which  may  (how  that  our 
laws  againft  gaming  are  not  fo  deficient  as  ourfelves  and  our 
magifirates  in  putting  thofe  laws  in  execution. 

Chance,  in  Gaming.  Chance  is  a  matter  of  mathematical 
•confideration,  becaufe  it  admits  of  more  and  lefs.  Gamefters 
either  fet  out  upon  an  equality  of  chance,  or  are  fuppofed  to  do 
fo.  This  equality  may  be  altered  in  the  courfe  of  the  game, 
by  the  greater  good-fortune  or  addrefs  of  one  of  the  gamefters, 
whereby  he  comes  to  have  a  better  chance,  fo  that  his  (hare  in 
the  (lakes  is  proportionably  better  than  at  firft.  This  more  and 
lefs  runs  through  all  the  ratios  between  equality  and  infinite  dif¬ 
ference,  or  from  an  infinitely  little  difference  till  it  come  to  an 
infinitely  ■great  one,  whereby  the  game  is  determined.  The 
whole  game,  therefore,  with  regard  to  the  iffue  of  it,  is  a  chance 
of  the  proportion  the  two  (hares  bear  to  each  other. 

The  probability  of  an  event  is  greater  or  lefs,  according  to 
the  number  of  chances  by  which  it  may  happen,  compared 
with  the  number  of  all  the  chances  by  which  it  may  either 
■happen  or  fail.  M.  de  Moivre,  in  a  treatile  de  Menfura  Sortis, 
has  computed  the  variety  of  chances  in  feveral  cafes  that  occur 
in  gaming,  the  laws  of  which  may  be  underftood  by  what  fol¬ 
lows.  Suppofe  p  the  number  of  cafes  in  which  an  event  may 
happen,  and  q  the  number  of  cafes  wherein  it  may  not  happen, 
both  fides  have  the  degree  of  probability  which  is  to  each 
■other  as  p  to  q.  If  two  gamefters,  A  and  B,  engage  on  this 
footing — that,  if  the  cafes  p  happen,  A  (hall  win;  but  if  q  hap¬ 
pen,  B  (hall  win,  and  the  (lake  be  a — the  chance  of  A  will  be 

ancl  that  of  B  ^  a~  ;  confequently,  if  they  fell  the  ex- 

q+p  p-Bq 

peftancies,  they  (hould  have  that  for  them  refpeftively. 

If  A  and  B  play  with  a  (ingle  die,  on  this  condition,  that, 
if  A  throw  two  or  more  aces  at  eight  throws,  he  (hall  win  : 
otherwife  B  (hall  win  : — What  is  the  ratio  of  their  chances  ? 
Since  there  is  but  one  cafe  wherein  an  ace  may  turn  up,  and  five 
wherein  it  may  not,  let  a—i  and  £=5: — and  again,  fince 
there  are  eight  throws  of  the  die,  let  »= 8;  and  you  will  have 

a  4-bV  —  h"  —  nab" — 1,  to  hn-\-nahn—  i  :  that  is,  the  chance  of 
A  will  be  to  that  of  B  as  663991  to  10156523,  or  nearly  as  2 
io  3. 

A  and  B  are  engaged  at  (ingle  quoits,  and,  after  playing 
fome  time,  A  wants  4  of  being  up,  and  B  6 ;  but  B  is  fo  much 
the  better  gamefter,  that  his  chance  againft  A  upon  a  (ingle 
throw  would  be  as  3  to  2  : — What  is  the  ratio  of  their  chances  ? 
Since  A  wants  4  and  B  6,  the  game  will  be  ended  at  nine 
throws  ;  therefore,  raife  a  4-h  to  the  ninth  power,  and  it  will  be 
<fl9  +  9  a*b4-q,6  a1  hi  4  84  126  a'b^Ar  126  a^b3,  to  84 adb 

•\-36aah1 46<z43+  y9  :  call  a  3,  and  b  2,  and  you  will  have  the 
ratio  of  chances  in  numbers,  viz,  1759077  to  *94048. 

A  and  B  play  at  (ingle  quoits,  and  A  is  the  heft  gamefter,  fo 
that  he  can  give  B  2  in  3  : — What  is  the  ratio  of  their  chances 
at  a  fingle  throw  ?  Suppofe  the  chances  as  z  to  1,  and  raife 
a  +  I  to  its  cube,  which  will  be  a3  43a2 +32  +  1.  Now  finee 

6 


A  could  give  B  2  out  of  3,  A  might  undertake  to  win  three 
throws  running;  and  confequently  the  chances  in  this  cafe 
will  be  as  z:'  to3az43z  4  *•  Hence  z3  —  ^z- 4- ^z  +  1 :  or  2z3  = 

3 

z3  43a2 — 3a  4  1.  And  therefore  2^2  =  241;  and,  confe- 

_ I  „  _  I 

quently,  z=  sy2 _ 1.  The  chances,  therefore,  are  x  and 

I,  refpeftively. 

Again,  fuppofe  I  have  two  wagers  depending,  in  the  firft  of 
which  I  have  3  to  2  the  beft  of  the  lay,  and  in  the  fecond  7  to 
4 : — What  is  the  probability  I  win  both  wagers  ?  1.  The  pro¬ 
bability  of  winning  the  firft  is  |,  that  is  the  number  of  chances 
I  have  to  win,  divided  by-the  number  of  all  the  chances  :  the 
probability  of  winning  the  fecond  is  T’T :  therefore,  multiply¬ 
ing  tbefe  two  fraftions  together,  the  produft  will  be  which 
is  the  probability  of  winning  both  wagers.  Now  this  (raftion 
being  fubtrafted  from  1,  the  remainder  is  44,  which  is  the  pro 
bability  I  do  not  win  both  wagers :  therefore  the  odds  againft 
me  are  34  to  2!.  2.  If  1  would  knew  what  the  probability  is 

of  winning  the  firft  and  lofing  th;  fecond,  I  argue  thus:  the 
probability  of  winning  the  firft  is  |,  the  probability  of  lofing 
the  fecond  is  A"  :  therefore  multiplying  4  by  Tt,  the  produft  44 
will  be  the  p  obability  of  my  winning  the  firft  and  lofing  the 
fecond;  which  being  fubtrafted  from  1,  there  will  remain 
which  is  the  probability  I  do  not  win  the  firft,  and  at  the  fame 
time  lofe  the  fecond.  3.  If  I  would  know  what  the  probability 
is  of  winning  the  fecond,  and  at  the  lame  time  lofing  the  firft, 
I  fay  thus:  the  probability  of  winning  the  fecond  is  ,7T ;  the 
probability  of  lofing  the  firft  is  -|  :  therefore,  multiplying  thefe 
two  fraftions  together,  the  produft  {4  is  the  probability  I  win 
the  fecond,  and  alfo  lofe  the  firft.  4.  If  I  would  know  what 
the  probability  is  of  lofing  both  wagers,  I  fay  :  the  probability 
of  lofing  the  firft  is  Jq  and  the  probability  of  lofing  the  fecond 
44  :  therefore  the  probability  of  lofing  them  both  is  -A- :  which 
being  fubtrafted  from  1,  there  remains  44:  therefore,  the  odds 
of  lofing  both  wagers  is  47  to  8. 

This  way  of  reafoning  is  applicable  to  the  happening  or  fail¬ 
ing  of  any  events  that  may  fall  under  confideration.  Thus  if 
I  would  know  what  the  probability  is  of  milling  an  ace  four 
times  together  with  a  die,  this  I  confider  as  the  failing  of  four 
different  events.  Now  the  probability  of  milling  the  firft  is  4, 
the  fecond  is  alfo  4,  the  third  |,  and  the  fourth  4 ;  therefore  the 
probability  of  milling  it  four  times  together  is  x  £  X  *  X  g  — 
ArV?;  which  being  fubtrafted  from  1,  there  will  remain  A/jL. 
for  the  probability  of  throwing  it  once  or  oftener  in  four  times : 
therefore  the  odds  of  throwing  an  ace  in  four  times  is  671  10625. 

But,  if  the  flinging  of  an  ace  was  undertaken  in  three  times, 
the  probability  of  miffing  it  three  times  would  be  4x4x4  = 
444  ;  which  being  fubtrafted  from  1,  there  will  remainAA  for 
the  probability  of  throwing  it  once  or  oftener  in  three  times : 
therefore  the  odds  againft  throwing  it  in  three  times  are  125  to 
91.  Again,  fuppofe  we  would  know  the  probability  of  throw¬ 
ing  an  ace  once  in  four  times,  and  no  more  :  fince  the  probabi¬ 
lity  of  throwing  it  the  firft  time  is  4,  and  of  milling  it  the  other 
three  times  is  4*4  follows  that  the  probability  of 

throwing  it  the  firft  time,  and  miffing  it  the  other  three  fuc- 
ceffive  times,  is  4  X  4  X  4  x  ;  but,  becaufe  it  is  poffible 

to  hit  every  throw  as  well  as  the  firft,  it  follows,  that  the  pro¬ 
bability  of  throwing  it  once  in  four  throws,  and  miffing  it  the 

other  three,  is  — — —'•*=— — - ;  which  being  fubtrafted  from 
1296  1296 

1,  there  will  remain  T\9A.  for  the  probability  of  throwing  it 
once,  and  no  more,  in  four  times.  Therefore,  if  one  undertake 
to  throw  an  ace  once,  and  no  more,  in  four  times,  he  has  500 
to  796  the  word  of  the  lay,  or  very  near  5  to  8. 

Suppofe  two  events  are  fuch,  that  one  of  them  has  twice  as 
many  chances  to  come  up  as  the  other  j  what  is  the  probability 
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that  the  event  which  has  the  greater  number  of  chances  to 
tome  up  does  not  happen  twice  before  the  other  happens  once, 
which  is  the  cafe  of  flinging  7  with  two  dice  before  4  once  ? 
Since  the  number  of  chances  is  as  2  to  1,  the  probability  of  the 
firft  happening  before  the  fecond  is  but  the  probability  of  its 
happening  twice  before  it  is  but  \  x  or  £ :  therefore  it  is  5  to 
4  feven  does  not  come  up  twice  before  four  once. 

But,  if  it  were  demanded  what  mull  be  the  proportion  of 
the  facilities  of  the  coming  up  of  two  events,  to  make  that  which 
Jias  the  mod:  chances  come  up  twice  before  the  other  comes  up 
once  ?  The  anfwer  is,  12  to  5  very  nearly  :  whence  it  follows, 
that  the  probability  of  throwing  the  firtl  before  the  fecond  is  4-f, 
and  the  probability  of  throwing  it  twice  is  4-4  x4r>  or  4:4?  J 
therefore  the  probability  of  not  doing  it  is  if  ^ :  therefore  the 
odds  againft  it  are  as  145  to  144,  which  comes  very  near  an 
equality. 

Suppofe  there  is  a  heap  of  thirteen  cards  of  one  colour,  and 
another  heap  of  thirteen  cards  of  another  colour : — What  is  the 
probability,  that,  taking  one  card  at  a  venture  out  of  each  heap, 
I  fhall  take  out  the  two  aces?  The  probability  of  taking  the 
ace  out  of  the  firft  heap  is  ~,  the  probability  of  taking  the  ace 
out  of  the  fecond  heap  is  -ij- ;  therefore  the  probability  of  taking 
out  both  aces  is-ij-  x  TIT=Yr5',  which  being  fubtratfted  from  1, 
there  will  remain  4^5  :  therefore  the  odds  againtt  me  are  16S 
to  1. 

In  cafes  where  the  events  depend  on  one  another,  the  manner 
of  arguing  is  fomewhat  altered.  Thus,  fuppofe  that,  out  of  one 
tingle  heap  of  thirteen  cards  of  one  colour,  I  fhould  undertake  to 
take  out  firft  the  ace ;  and,  fecondly,  the  two  :  though  the  pro¬ 
bability  of  taking  out  th»  ace  be  1,T,  and  the  probability  of  tak¬ 
ing  out  the  two  be  likewife  T’T,  yet,  the  ace  being  luppofed  as 
taken  out  already,  there  will  remain  only  twelve  cards  in  the 
heap;  which  will  make  the  probability  of  taking  out  the  two  to 
be  ~ ;  therefore  the  probability  of  taking  out  the  ace,  and  then 
the  two,  will  be  A,-  X  -pj. 

In  this  laft  queftion  the  two  events  have  a  dependence  on  each 
other;  which  confifts  in  this,  that,  one  of  the  events  being  fap- 
pofed  as  having  happened,  the  probability  of  the  other’s  hap¬ 
pening  is  thereby  altered.  But  the  cafe  is  not  fo  in  the  two 
heaps  of  cards. 


It  the  events  in  queftion  be  11  in  number,  and  be  fuch  as  have 
the  fame  number  a  of  chances  by  which  they  may  happen,  and 
likewife  the  fame  number  b  of  chances  by  which  they  may  fail, 
raife  a  +  b  to  the  power  11.  And  if  A  and  B  play  together,  on 
condition  that  if  cither  one  or  more  of  the  events  in  queftion 
happen,  A  fliall  win,  and  B  lofe,  the  probability  of  A’s  win- 
a  +  i\n~ba 

ning  will  be - — :  and  that  of  B’s  winning  will  be 

b" 

for  when  a-\-b  is  actually  raifed  to  the  power  «,  the 

only  term  in  which  a  does  not  occur  is  the  laft  bn  :  therefore  all 
the  terms  but  the  laft  are  favourable  to  A. 

Thus  if  w — 3,  railing  <2  4- to  the  cube  a'1 4  ^a}b  4 3a/;2  4  <?>,  all 
the  Jernts  but  will  be  favourable  to  A ;  and  therefore  the  pro¬ 


bability  of  A’s  winning  will  be 


a'  +  $a-b- f-jab*  a  + 

:=rT7t - ’  or - 

a  +  b\ 


b)i  —  bs 


and  the  probability  of  B's  winning  will  be  ■ — — — ,  But  if  A 

a+V? 


and  B  play  on  condition,  that  if  either  two  or  more  of  th 
events  in  queftion  happen,  A  (hall  win  ;  but  in  cafe  one  onb 
happen,  or  none,  B  (hall  win  ;  the  probability  of  A’s  winniiu 
•ii  ,  a+bf  —  nab  — 1  b 

wdl  be - := — - - ;  for  the  only  two  terms  u 

n  \-b  j 

■which  aa  does  not  occur,  are  the  two  laft,  viz.  nabn —  ’  and  b' 
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GAMMONING,  among  feamen,  denotes  feveral  turns  of 
a  rope  taken  round  the  bowfprit,  and  reeved  through  holes  in 
knees  of  the  head,  for  the  greater  fecurity  of  the  bowiprit.' 

GAMMUT,  Gamut,  Gam-k*,  in  mufic,  a  fcale  whereon 
we  may  learn  to  found  the  mufical  notes,  ut,  re,  mi,fa,fol,la, 
in  their  feveral  orders  and  difpofitions.  See  Music.  The  in¬ 
vention  of  this  fcale  is  owing  to  Guido  Aretin,  monk  of  Arez¬ 
zo  in  Tufcany,  about  the  year  1009  ;  though  it  is  not  fo  pro¬ 
perly  an  invention,  as  an  improvement  on  the  diagram  or  fcale 
of  the  ancients.  Several  alterations,  in  faft,  have  been 
made  in  the  gamrnut.  M.  le  Maire,  particularly,  has  added  a 
feventh  note,  viz.  ft ;  and  the  Englilh  ufually  throw  out  both 
ut  and  Ji,  and  make  the  other  five  ferve  for  all. 

GANDER,  in  ornithology,  the  male  of  the  goofe-kind  ; 
one  of  which,  it  is  faid,  will  ferve  five  geefe.  See  Anas. 

GANG- way,  is  the  feveral  palfages  or  ways  from  one  part 
of  the  lhip  to  the  other  ;  and  whatfoever  is  laid  m  any  of  thofe 
paflages  is  faid  to  lie  in  the  gang-way. 

GANGES,  a  large  and  celebrated  river  of  India.  It  has 
its  fource  in  the  mountains  which  border  on  Little  Thibet,  in 
96  degrees  of  longitude  and  35.  45.  of  latitude.  It  crolTes  fe¬ 
veral  kingdoms,  running  from  north  to  fouth,  and  falls  into 
the  bay  of  Bengal  by  feveral  mouths.  The  waters  are  lowed 
in  April  and  May,  and  higheft  before  the  end  of  September.  It 
overflows  yearly  like  the  Nile,  and  renders  the  kingdom  of 
Bengal  as  fruitful  as  that  of  the  Delta  in  Egypt.  The  people 
in  thefe  parts  hold  the  water  of  this  river  in  high  veneration  ; 
and  it  is  vilited  annually  by  a  prodigious  number  of  pilgrim? 
from  all  parts  of  India.  The  Englilh  have  feveral  fettlements 
on  this  river,  which  will  be  taken  notice  of  in  their  proper 
places.  The  greateft  happinefs  that  many  of  the  Indians  with 
for  is  to  die  in  this  river. 

GANGLION,  in  anatomy,  denotes  a  knot  frequently  found 
in  the  courfe  of  the  nerves,  and  which  is  not  morbid;  for 
wherever  any  nerve  fends  out  a  branch,  or  receives  one  from 
another,  or  where  two  nerves  join  together,  there  is  generally  a 
ganglion  or  plexus,  as  may  be  feen  at  the  beginning  of  all  the 
nerves  of  the  medulla  fpinalis,  and  in  many  other  parts  of  the 
body. 

Ganglion,  in  furgery,  a  hard  tubercle,  generally  moveable, 
in  the  external  or  internal  part  of  the  carpus,  upon  the  tendons 
or  ligaments  in  that  part;,  ufually  without  any  pain  to  the  pa¬ 
tient. 

GANGRENE,  2  very  great  and  dangerous  degree  ofinfiam- 
mation,  wherein  the  parts  affetbed  begin  to  corrupt,  and  put  on 
a  ftate  of  putrefaction.  See  Surgery. 

GANNET,  or  Soland  Goo/e,  in  ornithology.  See  Psti- 

CANUS. 

GANTLET,  or  Gauntlet,  a  large  kind  of  glove  made  of 
iron,  and  the  fingers  covered  with  linall  plates.  It  was  formerly 
worn  by  the  cavaliers,  when  armed  at  all  points.  The  word  is 
derived  of  the  French  gantcht,  and  that  from  gand  or  gavt, 
“  glove.”  The  caique  and  gauntlets  were  always  borne  in  the 
ancient  marches  in  ceremony.  Gauntlets  were  not  introduced 
till  about  the  13th  century.  The  gauntlet  was  frequently 
thrown,  like  the  glove,  by  way  of  challenge. 

GANTLOPE.  See  Gauntlopt. 

GANYMEDE,  in  mythology,  a  beautiful  youth  of  Phrygia, 
Ion  of  Tros  and  brother  to  Hus  ;  according  to  Lucian,  he  was 
the  fon  of  Dardanus.  Jupiter  was  charmed  with  him ; 
and,  carrying  him  away,  made  him  his  cup-bearer  in  the 
room  of  Hebe.  Some  lay  that  he  caufed  him  to  l>e  canied  away 
by  an  eagle,  and  others  atorm  he  was  himfelf  the  l  avilhcr  under 
the  form  of  that  bird.  He  deified  this  youth  ;  and,  to  comfort 
his  father,  made  a  pretent  to  him  of  fome  of  thofe  very  fwift 
horfes  that  the  gods  rode  upon. 

GAOL  (Geo!,  Welch —  Geek,  Fr.),isufcd  metaphorically  for  a 
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■prifort.  It  is  a  ftrong  place  or  houfe  for  keeping  of  debtors,  See. 
and  wherein  a  man  is  reftrained  of  his  liberty  to  anfwer  an  of¬ 
fence  done  againlt  the  laws :  and  every  county  hath  two  gaols  ; 
one  for  debtors,  which  may  be  any  houfe  where  the  fheriff 
■pleafes  ;  the  other  for  the  peace  and  matters  of  the  crown, 
which  is  the  county  gaol.  If  a  gaol  be  out  of  repair  or  infuf- 
ficient,  &c.  juftices  of  peace,  in  their  quarter  leffions,  may  con- 
trad!  with  workmen  for  the  rebuilding  or  repairing  it ;  and  by 
their  warrant  order  the  fum  agreed  on  for  that  purpofe  to  be  le¬ 
vied  on  the  feveral  hundreds  and  other  divifions  in  the  county 
by  a  juft  rate,  n  &  12  Will.  III.  c.  19.  See  Prison. 

Gxoi.-Deli'very.  The  adminiftration  of  juftice  being  origi¬ 
nally  in  the  crown,  in  former  times  our  kings  in  perlbn  rode 
through*  the  realm  once  in  leven  years,  to  judge  of  and  deter¬ 
mine  crimes  and  offences  ;  afterwards  juftices  in  eyre  wrd  ap¬ 
pointed  ;  and  fince,  juftices  of  affife  and  gaol-delivery,  etc.  A 
commiffion  of  gaol-delivery  is  a  patent  in  nature  of  a  letter 
from  the  king  to  certain  perfons.,  appointing  them  his  juftices, 
or  two  or  three  of  them,  and  authorifing  them  to  deliver  his 
gaol  at  fuch  a  place  of  the  prifoners  in  it for  which  purpofe 
it  commands  them  to  meet  at  fuch  a  place,  at  the  time  they 
themfelvesihall  appoint ;  and  informs  them,  that,  fur  the  fame 
purpofe,  the  king  hath  commanded  his  fheriff  of  the  fame 
county  to  bring  all  the  prifoners  of  the  gaol  and  their  attach¬ 
ments  before  them  at  the  day  appointed.  The  juftices  of  gaol- 
delivery  are  empowered  by  the  common  law  to  proceed  upon  in¬ 
dictments  of  felony,  trefpafs,  Ac.  and  to  order  to  execution  or 
reprieve  :  they  may  likewil'e  difcharge  fuch  prifoners  as  on 
their  trials  are  acquitted,  and  thofe  againft  whom,  on  proclama¬ 
tion  being  made,  no  evidence  has  appeared :  they  have  autho¬ 
rity  to  try  offenders  for  treafon,  and  to  punifh  many  parti¬ 
cular  offences,  by  ltatute  2  Hawk.  24.  2  Hales  Hijl.  Placit. 
Cor.  35. 

GAOLER,  the  keeper  of  a  gaol  or  prifon.  Sheriffs  are  to 
make  fuch  gaolers  for  whom  they  will  be  anfwerable  :  but  if 
there  be  any  default  in  the  gaoler,  an  aCtion  lies  againft  him 
for  an  efcape,  Sec.  yet  the  fheriff  is  molt  ufually  charged. — 2  Inft. 
592.  Where  a  gaoler  kills  a  prifoner  by  hard  ufage,  it  is  felo¬ 
ny. — 3  Inlt.  52.  No  fee  {hall  be  taken  by  gaolers,  but  what  is 
allowed  by  law  and  fettled  by  the  judges,  who  may  determine 
petitions  againft  their  extortions,  &c.  2  Geo.  II.  c.  22. 

GAONS,  a  certain  order  of  Jewhh  dofrtors,  who  appeared  in 
the  Eaft  after  the  clofing  of  the  talmud.  The  word  Gaons 
fignifies  “  excellent,  fublime  as  in  the  divinity-fchools  we 
formerly  had  Irrefragable,  Sublime,  Refolute,  Angelic,  and  Sub¬ 
tile  doitors.  The  Gaons  fucceeded  the  Seburaeans  or  Opiners 
about  the  beginning  of  the  fixth  century.  Chanan  Meifch- 
tia  was  the  head  and  firft  of  the  excellents.  He  reftored 
the  academy  of  Pandebita,  which  had  been  fhut  up  for  30 
years. 

GAR-fish,  Horn:/?/Z>,  or  Sea-needle.  See  Esox. 

GARAMOND  (Claude),  a  very  ingenious  letter-founder, 
was  born  at  Paris,  where  he  began  in  the  year  1510  to  found 
his  printing  types  free  from  all  the  remains  of  the  Gothic,  or 
(as  it  is  generally  called)  the  black  letter,  and  brought  them  to 
fuch  perfection,  that  he  had  the  glory  of  furpaffmg  all  who 
went  before  him,  and  of  being  fcarcely  ever  excelled  by  hisfuc- 
ceflors  in  that  uleful  art.  His  types  were  prodigioully  multi¬ 
plied,  both  by  the  great  number  of  matrices  he  ltruck,  and  the 
types  formed  in  refiemblance  of  his  in  all  parts  of  Europe.  Thus 
in  Italy,  Germany,  England,  and  Holland,  the  bookfellers,  by 
way  of  recommending  their  books,  diftinguilhed  the  type  by 
his  name  5  and,  in  particular,  the  fmall  Roman  was  by  way  of 
excellence  known  among  the  printers  of  thefe  nations  by  the 
name  of  Garamond' s  fina  l  Roman.  By  the  fpecial  command 
cf  king  Francis  I.  he  founded  three  fizes  of  Greek  types  for 
the  ufe  of  Robe.rt  Stephens,  who  with  them  printed  all  his 
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beautiful  editions  of  the  New  Teftament  and  other  Greek  au¬ 
thors.  He  died  at  Paris  in  1561. 

GARASSE  (Francis),  a  remarkable  jefuitical  writer,  the 
firft  author  of  that  irreconcilable  enmity  that  {till  fubfifts  be¬ 
tween  the  Jefuits  and  Janfenifts  in  the  church  of  Rome,  was 
born  at  Angoulefme  in  1583,  and  entered  the  Jefuits’  college 
in  if  00.  As  he  had  a  quick  imagination,  a  ftrong  voice,  and 
a  peculiar  turn  to  wit,  he  became  a  popular  preacher  in  the 
chief  cities  of  France ;  but,  not  content  with  this  honour,  he 
diftinguilhed  himlelf  ftill  more  by  his  writings,  which  were 
bold,  licentious,  and  produced  much  controverly.  The  moth 
confiderable  in  its  conlequences  was  intitled  La  fortune  iheolo- 
gique  des  veritez  capltales  de  la  rcTig'on  Chrctienne  ;  which  was 
firft  attacked  by  the  abbot  of  St.  Cyran,  who,  obferving  in  it  a 
prodigious  number  of  falfifications  of  the  Scriptures  and  of  the 
Fathers,  befides  many  heretical  and  impious  opinions,  Conceived 
the  honour  of  the  church  required  him  to  undertake  a  refuta¬ 
tion.  Accordingly  he  publifhed  a  full  anfwer  to  it,  while  Ga- 
rafle  s  book  was  alfo  under  examination  of  the  doctors  of  the 
Sorbonne,  by  whom  it  was  afterwards  condemned.  Garaffe  re¬ 
plied  to  St.  Cyran  ;  but  the  two  parties  of  Jefuits  and  Janfen¬ 
ifts,  of  whom  thefe  were  refpehtively  the  champions,  grew  to 
an  implacable  animofity  againft  each  other,  that  is  not  even  now 
likely  to  l'ubfide.  The  Jefuits  were  forced  to  remove  their  bro-- 
ther  to  a  diltance  from  Paris  ;  where,  probably  weary  of  his  in¬ 
active  obfcurity,  when  the  plague  raged  at  Poictiers  in  1631,  he 
begged  leave  of  his  fuperior  to  attend  the  lick,  in  which  charita¬ 
ble  office  he  caught  the  diforder  and  died. 

GARBE,  in  heraldry,  a  fheaf  of  any  kind  of  grain,  borne 
in  feveral  coats  of  arms,  and  laid  to  reprelent  fummer,  as  a 
bunch  of  grapes  does  autumn. 

GARBLE,  a  word  ufed  to  fignify  the  action  of  feparatingthe 
drofs  and  dull  from  fpice,  drugs,  &c.  Garbling  is-  the  clean- 
fin  g-  and  purifying  the  good  from  the  bad,  and  may  come  from, 
the  Italian  garbo,  i.  e.  finery  or  neatnefs  ;  and  hence,  probably, 
we  fay,  when  we  fee  a  man  in  a  neat  habit,  that  he  is  in  a 
handl'ome  garb. 

GARCI LASSO  (de  la  Vega),  a  celebrated  Spaniffi  poet,, 
born  of  a  noble  family  at  Toledo  in  1500,  He  was  educated 
near  the  emperor  Charles  V.  who  had  a  particular  regard  for 
him,  and  whom  he  attended  in  all  his  military  expeditions  ;  ac  • 
quiring  as  much  renown  by  his  courage  as  by  his  poetry.  In 
Provence  he  commanded  a  battalion,  and  was  killed,  in  the 
36th  year  of  his  age,  by  a  ftone  thrown  at  his  head  by  a  coun¬ 
tryman  from  a  turret.  He  had  ftrong  natural  talents  for  poet¬ 
ry,  and  not  only  extended  the  bounds,  but  introduced  new 
beauties  into  that  of  the  Spanifh  language.  We  muft  not  con¬ 
found  this  poet  with  another  perlbn  of  the  fame  name,  a  native 
of  Cufco,  who  wrote  in  Spanifh  a  Hiftory  of  Florida,  and  of 
Peru  and  the  Incas. 

GARCINIA,  in  botany;  a  genus  cf  the  monogynia  order,  be¬ 
longing  to  the  dodecandria  clafs  of  plants,  and  in  the  natural 
method  ranking  under  the  1 8th  order,  Bicornes.  The  calyx  is 
tetraphyllous  inferior  ;  there  are  four  petals ;  the  berry  is  oc- 
tofpermous,  and  crowned  with  a  fhield-like  ftigma.  There  is 
but  one  fpecies,  the  mangoftana,  a  tree  of  great  elegance,  and 
producing  the  rnoft  pleafant  fruit  of  any  yet  known.  See 
Plate  34. 

This  tree  has  been  very  accurately  deferibed  by  Dr.  Garcin, 
in  honour  of  whom,  as  its  moll  accurate  deferiber,  Linnaeus- 
gave  it  the  name  Garcinia,  in  the  35th  volume  of  the  Philofo- 
phical  Tranfadtions.  It  grows,  he  informs  us,  to  about  17  or 
18  feet  high,  “  with  a  ftraight  taper  ftetn  like  a  fir,”  having  a 
regular  tuft  in  form  of  an  oblong  cone,  compoled  of  many 
branches  and  twigs,  fpreading  out  equally  on  all  fides  without 
leaving  any  hollow.  Its  leaves,  heobferves,  are  oblong,  pointed’ 
at  both  ends,  entire,  fmooth,  of  a  fliining  green  on  the  upper 
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fide,  and  of  an  olive  on  the  back.  1  ts  flower  is  compofed  of 
four  petals  almod  round,  or  a  little  pointed  ;  their  colour  re- 
fembles  that  of  a  rofe,  only  deeper  and  lei's  lively.  The  calyx  of 
this  flower  is  of  one  piece,  expanded,  and  cut  into  four  lobes. 
The  two  upper  lobes  are  fomething  larger  than  the  lower  ones  ; 
they  are  greenilh  on  the  outfide,  and  of  a  fine  deep  red  within  : 
the  red  of  the  upper  ones  is  more  lively  than  that  of  the 
lower  ones.  This  calyx  indoles-'  all  the  parts  of  the  flower  ;  it 
is  fupported  by  a  pedicle,  which  is  green,  and  confiantly  comes 
out  of  the  end  ofa  twig  above  the  lalt  pair  of  leaves.  The  fruit 
is  round,  of  the  fize  of  a  linall  orange,  from  an  inch  and  an  half 
to  two  inches  diameter.  The  body  of  this  fruit  is  a  capfula  of 
one  cavity,  compofed  of  a  thick  rind  a  little  like  that  of  a  pome¬ 
granate,  but  l'ofter,  thicker,  and  fuller  of  juice.  Its  thicknels  is 
commonly  of  a  quarter  of  an  inch.  Its  outer  colour  is  of  a 
dark  brown  purple,  mixed  with  a  little  grey  and  dark  green. 
The  infide  of  the  peel  is  of  a  rofe  colour,  and  its  juice  is  purple. 
I.aftof  all,  this  fkin  is  of  a  ftyptic  or  aftringent  talte,  like  that 
of  a  pomegranate;  nor  does  it  flick  to  the  fruit  it  contains.  The 
infide  of  this  fruit  is  a  furrowed  globe,  divided  into  l'egments, 
much  like  thofe  of  an  orange,  but  unequal  in  fize,  which  do  not 
adhere  to  each  other.  The  number  of  thefe  fegments  is  always 
equal  to  that  of  the  rays  of  the  top  which  covers  the  fruit.  The 
fewer  there  are  of  thefe  fegments,  the  bigger  they  are.  There 
are  often  in  the  fame  fruit  fegments  as  big  again  as  any  of  thofe 
that  are  on  the  fide  of  them.  Thefe  fegments  are  white,  a  lit¬ 
tle  tranlparent,  flefliy,  membranous,  full  of  juice  like  cherries 
or  rafberries,  of  a  tafle  of  Itrawberries  and  grapes  together. 
Each  of  the  fegments  inclofes  a  feed  of  the  figure  and  fize  of 
ari  almond  llripped  of  its  fltell,  having  a  protuberance  on  one 
of  its  fides.  Thefe  feeds  are  covered  with  two  fmall  (kins,  the 
outermoft  of  which  ferves  for  a  bafis  to  the  filaments  and 
membranes  of  which  the  pulp  is  compofed.  The  fubffance  of 
thefe  feeds  comes  very  near  to  that  of  chefnuts,  as  to  their  con- 
fiftency,  colour,  and  allringent  quality. 

“  This  tree  (according  to  our  author)  originally  grows  in  the 
Molucca  i (lands,  where  it  is  called  mangojlan,  but  has  been 
tranfplanted  from  thence  to  the  illands  of  Java  and  Malacca,  at 
which  laft  place  it  thrives  very  well.  Its  tuft  is  fo  fine,  fo  re¬ 
gular,  fo  equal,  and  the  appearance  of  its  leaves  fo  beautiful, 
that  it  is  at  prefent  looked  upon  at  Batavia  as  the  mod  proper 
for  adorning  a  garden  and  affording  an  agreeable  (hade.  There 
are  few  feeds,  however  (he  obferves),  to  be  met  with  in  this 
fruit  that  are  good  for  planting,  mod  part  of  them  being  abor¬ 
tive.”  He  concludes  his  defeription  by  mentioning,  that  one. 


may  eat  a  great  deal  of  this  fruit  without  any  inconvenience ; 
and  that  it  is  the  only  one  which  fick  people  may  be  allowed  to 
eat  without  any  fcruple. 

Other  writers  concur  in  their  praifes  of  this  fruit.  Rum- 
phius  obferves,  that  the  mangoltan  is  univerlally  acknowledged 
to  be  the  beft  and  wholefomelt  fruit  that  grows  in  India ;  that 
its  flefli  is  juicy,  white,  almod  tranfparent,  and  of  as  delicate 
and  agreeable  a  flavour  as  the  riched  grapes  ;  the  tafte  and 
fmell  being  fo  grateful,  that  it  is  fcarce  polfible  to  be  cloyed 
with  eating  it.  He  adds,  that  when  fick  people  have  no  relifli 
for  any  other  food,  they  generally  eat  this  with  great  delight ; 
but,  fliould  they  reful'e  it,  their  recovery  is  no  longer  expected. 
“  It  is  remarkable  (fays  he)  that  the  mangodan  is  given  with 
fafety  in  almod  every  dilbrder.  The  dried  bark  is  ufed  with 
fuccels  in  {he  dylentery  and  tenefmus  ;  and  an  infufion  of  it  is 
edeemed  a  good  gargle  for  a  fore  mouth  or  ulcers  in  the  throat. 
The  Chinefe  dyers  ufe  this  bark  for  the  ground  or  bafis  of  a 
black  colour,  in  order  to  fix  it  the  firmer.” 

According  to  Captain  Cook,  in  his  Voyage  round  the 
World,  vol.  iii.  p.  737,  the  garcinia  mangodana  of  Linnaeus  is 
peculiar  to  the  Ead  Indies.  It  is  about  the  fize  of  the  crab-apple, 
and  of  a  deep  red-wine  colour.  On  the  top  of  it  is  the  figure  of 
five  or  fix  fmall  triangles  joined  in  a  circle  ;  and  at  the  bottom 
feveral  hollow  green  leaves,  which  are  remains  of  the  bloflom. 
When  they  are  to  be  eaten,  the  fkin  or  rather  flefli  mud  be 
taken  off ;  under  which  are  found  fix  or  feven  white  kernels,, 
placed  in  a  circular  order ;  and  the  pulp  with  which  thefe  are 
enveloped  is  the  fruit,  than  which  nothing  can  be  more  delicious. 
It  is  a  happy  mixture  of  the  tart  and  the  fweet,  which  is  no 
lefs  wholefome  than  pleafant  ;  and,  as  well  as  the  fweet 
orange,  is  allowed  in  any  quantity  to  thofe  who  are  afflibled 
with  fevers  either  of  the  putrid  or  inflammatory  kind. 

GARCON,  or  Gaksoon,  a  French  term,  literally  fignify- 
ing  a  boy  or  male  child  any  time  before  his  marriage.  It  is 
alfo  applied  to  certain  inferior  officers,  among  us  called  grooms, 
gargiones.  Thus  all  the  fervants  in  the  French  king’s  cham¬ 
bers,  wardrobe,  &c.  who  held  the  lefi'er  offices  thereof  under  the 
proper  officers,  were  called  gargons  de  la  chamber,  dc  la  garde- 
robe,  &c. 

GARDANT,  or  Guardant,  in  heraldry,  denotes  any  bead 
full-faced  and  looking  right  forward. 

GARDEN,  a  piece  of  ground  properly  laid  out,  cultivated, 
and  ornamented  with  a  variety  of  plants,  flowers,  fruits,  &c» 
See  the  next  article- 
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THE  art  of  planning  and  cultivating  gardens.  Confidered 
in  its  utmoll  extent,  whatever  contributes  to  render  the 
feenes  of  vegetable  nature  delightful,  forms  a  part  of  garden¬ 
ing;  but  in  its  more  limited  fenfe,  it  denotes  the  cultivation  of 
gardens  for  the  fake  of  their  produce;  and  in  this  view,  as  being 
by  far  the  mod  important,  we  mean  to  treat  of  it. 

Gardens  are  ufually  diftinguiflied  into  flower- garden,  fruit- 
garden,  and  /hYciwi-garden.  The  fird  of  thefe,  being  defigned 
for  pleafure  and  ornament,  is  to  be  placed  in  the  mod  confpi- 
cuous  part,  that  is,  next  to  the  back -front  of  the  houfe  ;  and 
the  two  latter,  being  defigned  for  ufe,  fliould  be  placed  lefs  in 
fight.  But  though  the  fruit  and  kitchen  gardens  are  here  men¬ 
tioned  as  two  difliiuft  gardens,  yet  they  are  now  ufually  in  one  ; 
and  that  with  good  realon,  fince  they  both  require  a  good  foil 

3' 


and  expofure,  and  equally  require  to  be  placed  out  of  the  view 
of  the  houfe. 

In  the  choice  of  a  place  proper  for  a  garden,  the  mod  effen- 
tial  points  to  be  confidered  are,  the  fituation,  the  foil,  the  ex¬ 
pofure,  water,  and  profpeft. 

id.  As  to  the  fituation,  it  ought  to  be  fuch  3/  one  as  is 
wholefome,  and  in  a  place  neither  too  high  nor  too  low  ;  for,  if 
a  garden  be  too  high,  it  will  be  expofed-.  to  the  winds,  which 
are  very  prejudicial  to  trees ;  and  if  it  be  too  low,  thedampnefs, 
the  vermin,  and  the  venomous  creatures  that  breed  in  ponds 
and  marlhy  places,  add  much  to  their  infalubrity,  The  mod 
happy  fituation  is  on  the  fide  of  a  hill,  elpecially  if  the  dope  be 
ealy,  and  in  a  manner  imperceptible  ;  if  a  good,  deal  of  level 
ground  be  near  the  houfe;  and  if  it  abounds  with  iprings  of 
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water  :  for,  being  fheltered  from  tbe  fury  of  the  winds,  and 
the  violent  heat  of  the  fun,  a  temperate  air  will  be  there  en¬ 
joyed  ;  and  the  water  that  defcends  from  the  top  of  the 
hill,  either  from  fprings  or  rain,  will  not  only  fupply  fountains, 
canals,  and  cafcades  for  ornament,  but,  when  it  has  performed 
its  office,  will  water  the  adjacent  valleys,  and,  if  it  be  not  fuf- 
lered  to  ftagnate,  will  render  them  fertile  and  wholefome. 

adly,  A  good  earth  or  foil  is  next  to  be  confidered  ;  for  it  is 
fcarce  poffible  to  make  a  fine  garden  in  a  bad  foil.  There  are 
indeed  ways  to  meliorate  ground,  but  they  are  very  expenfive ; 
and  fometimes,  when  the  expence  has  been  beftowed  of  laying 
good  earth  three  feet  deep  over  the  whole  lurface,  a  whole  gar¬ 
den  has  been  ruined,  when  the  roots  of  the  trees  have  come  to 
reach  the  natural  bottom.  To  judge  of  the  quality  of  the  foil, 
obferve  whether  there  be  any  heath,  thirties,  or  luch  like  weeds, 
growing  fpontaneoufiy  in  it  5  for  they  are  certain  figns  that  the 
ground  is  poor.  Or,  if  there  be  large  trees  growing  thereabouts, 
obferve  whether  they  grow  crooked,  ill-fhaped,  and  grubby, 
and  whether  they  are  of  a  faded  green,  and  full  of  mcfs,  or  in- 
fefted  wilh  vermin  :  if  this  be  the  cafe,  the  place  is  to  be  re¬ 
jected.  But,  on  the  contrary,  if  it  be  covered  with  good  grafs 
fit  for  pafture,  you  may  then  be  encouraged  to  try  the  depth  of 
the  foil.  To  know  this,  dig  holes  in  feveral  places,  fix  feet 
wide  and  four  deep  ;  and  if  you  find  three  feet  of  good  earth  it 
will  do  very  well,  but  lefs  than  two  will  not  be  fufficient.  The 
quality  of  good  ground  is,  neither  to  be  ftony  nor  too  hard  to 
work  ;  neither  too  dry,  too  moift,  nor  too  fandy  and  light ; 
nor  too  firong  and  clayey,  which  is  the  worth  of  all  for  gar¬ 
dens. 

gdly.  The  next  requifite  is  water  ;  the  want  of  which  is  one 
of  the  greateft  inconveniencies  that  can  attend  a  garden,  and 
will  bring  a  certain  mortality  upon  whatever  is  planted  in  it, 
efpecially  in  the  greater  droughts  that  often  happen  in  a  hot  and 
dry  fituation  in  fummer  ;  befides  its  ufefulnefs  in  fine  gardens 
for  making  fountains,  canals,  cafcades.  See.  which  are  the 
greateft  ornaments  of  a  garden. 

4thly,  The  laft  thing  to  be  confidered  is  the  profpedt  of  a  fine 
country;  and  though  this  is  not  fo  abfolutely  neceffary  as  wa¬ 
ter,  yet  it  is  one  of  the  moft  agreeable  beauties  of  a  fine  garden : 
befides,  if  a  garden  be  planted  in  a  low  place  that  has  no 
kind  of  profpedh,  it  will  not  only  be  difagreeable  but  unwhole- 
lome. 

In  the  laying  out  and  planting  of  gardens,  the  beauties  of 
nature  ftiould  always  be  ftudied  ;  for  the  nearer  a  garden  ap¬ 
proaches  to  nature,  the  longer  it  will  pleal'e.  According  to 
Mr.  Miller,  the  area  of  a  handfome  garden  may  take  up  30  or 
40  acres,  but  not  more  ;  and  the  following  rules  fhould  be  ob- 
ferved  in  the  difpofition  of  it.  There  ought  always  to  be  a  de- 
feent  of  atleaft  three  fteps  from  the  houfe  to  the  garden  ;  this 
will  render  the  houfe  more  dry  and  wholefome,  and  the  profpeft 
on  entering  the  garden  more  extenfive.  The  firft  thing  that 
ought  to  prefeut  itfelf  to  view  fhculd  be  an  open  lawn  of  grafs, 
which  ought  to  be  confiderably  broader  than  the  front  of  the 
building  ;  and,  if  the  depth  be  one-half  more  than  the  width,  it 
will  have  a  better  effeeff :  if  on  the  tides  of  the  lawn  there  are 
trees  planted  irregularly,  by  way  of  open  groves,  the  regularity 
of  the  lawn  will  be  broken,  and  the  whole  rendered  more  like 
nature.  For  the  convenience  of  walking  in  damp  weather,  this 
lawn  ftiould  be  furrounded  with  a  gravel-walk,  on  theoutfide  of 
which  ibould  be  borders,  three  or  four  feet  wide,  for  Bowers :  and 
from  the  back  of  thefe  the  profpeft  will  he  agreeably  terminated 
by  a  Hope  of  ever-green  fhrubs  ;  which,  however,  ftiould  never 
be  fettered  to  exclude  agreeable  profpeCts'  or  the  view  of  hand- 
lbme  buildings.  Thefe  walks  may  lead  through  the  different 
plantations,  gently  winding  about  in  an  eafy  natural  manner; 
which  will  be  more  agreeable  than  either  thefe  long  ftraight 
walks,  too  frequently  leen  in  gardens,  «r  thofe  terpentine  wind¬ 


ings  that  are  twifted  about  into  fo  many  thort  turns  as  to  ren¬ 
der  it  difficult  to  walk  in  them  ;  and  as  no  garden  can  be  plea¬ 
ting  where  there  is  a  want  of  fhade  and  fhelter,  thefe  walks 
fhould  lead  as  foon  as  poffible  into  plantations,  where  perfons 
may  walk  in  private  and  be  theltered  from  the  wind. 

Narrow  rivulets,  if  they  have  a  conftant  ftream,  and  are  ju- 
dicioufty  led  about  a  garden,  have  a  better  effeCt  than  many  of 
the  large  ftagnating  ponds  or  canals  fo  frequently  made  in  large 
gardens.  When  wilderneffes  are  intended,  they  fhould  not  be 
cut  into  ftars  and  other  ridiculous  figures,  nor  foimed  into 
mazes  or  labyrinths,  which  in  a  great  defign  appear  trifling. 

In  fhort,  the  feveral  parts  of  a  garden  fhould  be  diverfified  ; 
but,  in  places  where  the  eye  takes  in  the  whole  at  once,  the  two 
fides  ftiould  be  always  the  fame.  In  the  bufinefs  of  defigns,  the 
aim  fhould  be  always  at  what  is  natural,  great,  and  noble.  The 
general  difpofition  of  a  garden  and  of  its  parts  ought  to  be  ac¬ 
commodated  to-the  different  fituations  of  the  ground,  to  humour 
its  inequalities,  to  proportion  the  number  and  forts  of  trees  and 
fhrubs  to  each  part,  and  to  (hut  out  from  the  view  of  the  garden 
no  objedts  that  may  become  ornamental.  But  thefe  extended 
views  of  the  fubjedf  are  not  to  our  prefent  purpofe. 

A  pradtical  attention  to  a  garden  is  by  no  means  to  be  ef- 
teemed  a  degrading  employment.  It  is  frue,  indeed,  that  paf- 
toral  and  agricultural  manners,  if  we  may  form  a  judgment 
from  the  dignified  delcriptions  of  Virgil,  are  greatly  degene¬ 
rated.  The  employments  of  fhepherds  and  hufbandmen  are 
now  become  mean  and  fordid.  The  work  of  the  garden  is  ufu- 
ally  left  to  a  peafant.  Nor  is  it  unnatural  to  affign  that  la¬ 
bour,  which  wearies  without  amufement,  to  thofe  who  are  fuf- 
ficiently  amufed  by  the  profpedt  of  their  wages.  But  the  ope¬ 
rations  of  grafting,  of  inoculating,  of  pruning,  of  tranfplanting, 
are  curious  experiments  in  natural  philofophy  ;  and  that  they 
are  pleafing  as  well  as  curious,  thofe  can  tefiify  who  remember 
what  they  felt  on  feeing  their  attempts  in  the  amufement  of 
pradtical  gardening  attended  with  luccefs.  Among  the  em¬ 
ployments  fuitable  to  old  age,  Cicero  has  enumerated  the  fu- 
perintendence  of  a  garden.  It  requires  no  great  exertion  of 
mind  or  bo^ly  ;  and  its  fatisfadlions  are  of  that  kind  which 
pleafe  without  violent  agitation.  Its  beneficial  influence  on 
health  is  an  additional  reafon  for  an  attention  to  it  at  an  age 
when  infirmities  abound. 

In  almoft  every  defeription  of  the  feats  of  the  bleffed,  ideas 
of  a  garden  feem  to  have  predominated.  The  word  Paradifc 
itfelf  is  fynonymous  with  garden.  The  fields  of  Elyfium,  that 
fvveet  region  of  poefy,  are  adorned  with  all  that  imagination 
can  conceive  to  be  delightful.  Some  of  the  moft  pleafing  paffages 
of  Milton  are  thole  in  which  he  reprefents  the  happy  pair  en¬ 
gaged  in  cultivating  their  blifsful  abode.  Poets  have  always 
been  delighted  with  the  beauties  of  a  garden.  Lucan  is  repre- 
fented  by  Juvenal  as  repofing  in  bis  garden.  Virgil’s  Georgies 
prove  him  to  have  been  captivated  with  rural  feenes  ;  though, 
to  the  furprile  of  his  readers,  he  has  not  affigned  a  book  to  the 
fubjeft  of  a  garden,  Our  Shenltone  made  it  his  ftudy ;  but, 
with  all  his  tafte  and  fondnefs  for  it,  he  was  net  happy  in  it. 
The  captivating  feenes  which  he  created  at  the  Leal’owes  af¬ 
forded  him,  it  is  faid,  little  pleafure  in  the  abfence  of  fpedta- 
tors.  The  truth  is,  he  made  the  embellifhment  of  his  grounds, 
which  fhould  have  been  the  amufement  of  his  life,  the  bufinefs 
of  it ;  and  involved  himfelf  in  fiich  troubles  by  the  expences  it 
occafioned,  as  neceffarily  excluded  tranquil  enjoyment. 

It  is  the  lot  of  few,  in  comparifon,  to  poflefs  territories  like 
his,  extenfive,  and  futficiently  well  adapted  to  conftitute  an  or¬ 
namented  farm.  Still  fewer  are  capable  of  lupporting  the  ex¬ 
pence  of  preferving  it  in  good  condition.  But  let  not  the  rich 
fuppofe  they  have  appropriated  the  pleafures  of  a  garden.  The 
poflefibr  of  an  acre,  or  a  fmaller  portion,  may  receive  a  real 
pleafure  from  oblerving  the  progrefs  of  vegetation,  eyen  in  a 
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plantation  of  culinary  plants.  A  very  limited  trac'd,  properly 
attended  to,  will  furnith  ample  employment  for  an  individual. 
Nor  let  it  be  thought  a  mean  care  ;  for  the  fame  hand  that  raifed 
the  cedar  formed  the  hylfop  on  the  wall.  Even  the  orchard, 
cultivated  folely  for  advantage,  exhibits  beauties  unequalled  in 
the  lh  rubbery ;  nor  can  the  green-houfe  produce  an  appearance 
to  exceed  the  blofibm  of  the  apple  and  the  almond. 

"We  fhall  now  proceed  to  point  out  what  is  to  be  undertaken 
in  the  different  months  of  the  year,  in  the  kitchen  garden,  the 
ilower-garden,  orchard,  kc.  fir  ft  obferving,  that  the  kitchen- 
garden  ought  to  be  fituated  on  one  fide  of  the  houfe,  near  the 
(tables,  from  whence  the  dung  may  be  eaiily  conveyed  into  it ; 
and  after  having  built  the  wall,  borders  fhould  be  made  under 
them,  which,  according  to  Miller,  ought  to  be  eight  or  ten 
feet  broad.  Upon  thofe  borders  expofed  to  the  fouth,  many 
forts  of  early  plants  may  be  fown  ;  and  upon  thofe  expofed  to 
the  north,  you  may  have  fome  late  crops,  taking  care  not  to 
plant  any  fort  of  deep-rooting  plants,  efpecially  beans  and 
peafe,  too  near  the  fruit-trees.  You  ff.ould  next  proceed  to  di¬ 
vide  the  ground  into  quarters ;  the  belt  figures  for  thefe  are  a 
fquare  or  an  oblong,  if  the  ground  will  admit  of  it ;  otherwife 
they  may  be  of  that  fhape  which  will  be  molt  advantageous  to 
the  ground.  The  fize  of  thefe  quarters  fhould  be  proportioned 
to  that  of  the  garden;  if  they  are  too  fmall,  your  ground  will  be 
loll  in  walks,  and  the  quarters  being  inclofed  by  efpaliers  of 
fruit-trees,  the  plants  will  draw  up  (lender,  for  want  of  a  more 
open  expofure.  The  walks  fhould  alio  be  proportioned  to  the 
fize  of  the  ground  :  thefe  in  a  fmall  garden  fhould  be  fix  feet 
broad,  but  in  a  large  one  ten  ;  and  on  each  fide  of  the  walk 
there  fhould  be  allowed  a  border  three  or  four  feet  wide  between 
it  and  the  efpalier ;  and  in  thefe  borders  may  be  fown  fmall  fal- 
lads,  or  any  other  herbs  that  do  not  take  deep  root  or  continue 
long  ;  but  thefe  quarters  fhould  not  be  fown  or  planted  with  the 
fame  thing  two  years  together.  In  one  of  thefe  quarters,  fituated 
reared:  to  the  (fables,  and  beft  defended  from  the  cold  winds, 
(hould  be  the  hot-beds,  for  early  cucumbers,  melons,  See.  and 
to  thefe  there  (hould  be  a  paflage  from  the  (fables,  and  a  gate 
through  which  a  fmall  cart  may  enter.  The  mad  important 
points  of  general  culture  contift  in  well  digging  and  manuring 
the  foil,  and  giving  a  proper  di (lance  to  each  plant,  according 
to  their  different  growths  ;  as  alfo  in  keeping  them,  clear  from 
Weeds  ;  for  which  purpofe,  you  (hould  always  obferve  to  keep 
your  dung-hills  free  from  them,  otherwife  their  feeds  will  be 
conftantly  brought  in  and  fpread  with  the  dupg. 

JANUARY. 

The  Kitchen-Garden. 

Afparagus  in  (his  month  being  one  of  the  greatefi  rarities 
Which  the  art  of  gardening  affords  ought  to  be  planted  every 
month,  to  have  a  regular  lucceflion  of  it  till  April,  as  it  is  above 
three  weeks  before  it  will  be  fit  to  cut,  and  the  fourth  hotbed 
(hould  now  be  made. 

Beans  of  the  early  Mazagan  fort  muft  be  planted  for  the  fe- 
cond  crop. 

Beets  and  cabbages  of  every  fort,  intended  to  procure  feed 
•from,  (hould  now  be  planted,  if  it  were  omitted  in  October. 

Carrots  to  draw  young,  for  the  firlt  crop,  (hould  now  be 
fown  ;  and  thofe  intended  for  feed  (hould  he  planted. 

Cauliflower  plants  under  glatfes  and  frames  (hould  be  co¬ 
vered  with  pea-ftraw,  or  mats,  to  defend  them  from  the  frofl. 

Celery  (hould  be  digged  up  as  foon  as  the  froft  begins,  for 
■daily  ule,  and  the  other  covered  with  draw. 

Crcfs,  muftard,  radiih,  and  rape,  (hould  be  fown  every  week 
cn  a  hotbed. 

Cucumbers  for  the  fird  crop,  to- come  in  early  in  March, 
fli«*uId  now  be  fown.  As  foon  as  they  are  three  or  four  days 
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old,  put  each  into  a^inall  pot,  and  every  week  fow  more  to  have 
plenty  of  plants. 

Dung  fhould  be  wheeled  into  the  kitchen-garden  in  frofly 
weather, when  other  work  cannot  be  done. 

Endive  (hould  be  digged  up  like  the  celery  as  foon  as  the 
frod  begins,  and  the  red  covered  with  draw. 

Ground  lying  vacant  (hould  be  digged  up,  if  omitted  in  Oc¬ 
tober,  and  thrown  up  into  ridges. 

Hotbeds  and  loam  (hould  be  prepared  for  afparagus,  cucum¬ 
bers,  and  melons. 

Lettuces  under  glaffes  (hould  be  examined,  and,  if  they  be. 
killed,  fow  more  on  a  hotbed. 

Mint  (hould  be  planted  in  pots,  and  if  you  have  no  hotbed;’, 
it  will  grow  in  a  warm  room. 

Mufhroom  beds  will  require  regular  attendance,  and  froft 
and  rain  muft  be  kept  out  by  dry  draw  and  mats. 

Onions,  to  draw  young,  (hould  be  fown  on  a  warm  border. 

Peas  under  the  fouth  wall,  for  the  firftcrop,  (hould  have  the 
earth  drawn  up  to  them  in  a  dry  day,  and  (licks  placed  to  them 
to  defend  them  from  the  violence  of  the  winds,  and  fow  the  fe- 
ccnd  crop. 

Plant  afparagus  for  the  fourth  crop. 

Beans  for  the  fecondcrop  of  mazagans. 

Beets,  cabbages,  carrots,  parfneps  for  feed. 

Mint  and  potatoes  on  a  hotbed. 

Onions  for  efcalions  and  feed. 

Radiflies  for  the  fecond  crop,  fow  in  a  warm  fituation,  and 
the  firft  crop  on  a  hotbed. 

Small  fallading,  as  crefs,  muftard,  rape,  radithes,  fow  every 
week  on  a  hotbed. 

Sow  carrots  for  the  firft  crop,  and  the  (econd  of  peas. 

Sow  on  hotbeds,  carrots  and  cucumbers  for  the  firft  crop. 

Crefs,  muftard,  rad.lh,  and  rape  for  fallads. 

Radifhes,  turneps. 


Produce  of  tie  Kitchen-Garden. 


Beets 

Cauliflowers 

Rocambole 

—  red 

Celery 

Sage 

—  white 

Coleworts 

Salfafy 

Boorcole  or  kale 

Endive 

Savoy  cabbages 

—  purple 

Efchalots 

Scorzoneras 

—  green 

Garlic 

Skirrets 

Brocoli 

Horfe-radifh 

Spinach 

_  —  purple 

Jerufalem  arti¬ 

Sprouts  of 

—  white 

chokes 

—  Cabbages 

—  green 

Leeks 

—  Savoys 

Cabbages 

Onions 

Thyme 

—  red 

Parfley 

Turneps 

—  large  white 

Parlley-roots 

Water- crefs 

—  fugarloaf 

Parfneps 

Winter  favory. 

Carrots 

Potatoes 

On  tie  Hot- Beds. 

Afparagus 

Green  efchalots 

Muftard 

Creffes 

Lettuces 

Mufhrooms, 

Cucumbers 

Mint 

Flower  Garden  and  ShrdsbeRY. 

Anemones  which  were  planted  in  the  autumn  will  require  to 
be  covered  with  pea-ftraw,  rotten  tan,  or  mats. 

Auricula  and  polyanthus  feeds  may  now  be  fown  in  boxes  or 
pots  in  mild  weather. 

Auriculas  (liould  be  flieltered  from  violent  rains  and  froft  by- 
mats  ;  and  at  the  end  of  the  month  frefh  earthed. 

Beds  for  bulbous  roots  fhould  be  digged  and  thrown  up  into 
ridges,  that  they  may  be  planted  the  firft  fine  weather,  if  any 
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roots  remain  unplanted  ;  but  it  is  bad  policy  not  to  plant  them 
in  Odtober  or  the  beginning  of  November. 

Bulbous-rooted  flowers  in  boxes  or  glaffes  (hould  be  removed 
in  frofty  weather,  before  night,  from  the  windows  ;  nor  tbould 
they  be  fet  or,  chimney-pieces  until  they  are  in  flower,  for  (hade 
draws  all  flowers  up  very  weak.  Boxes  made  five  inches  deep, 
eight  wide,  and  iixteen  long,  filled  with  light  fandy  earth,  with¬ 
out  any  dung  in  them,  are  better  than  glaffes,  and  will  not  require 
fo  much  trouble.  It  tvill  be  necefiary  frequently  to  ftir  up  the 
earth  with  a  table  fork. 

Carnations  mud  be  (heltered  from  violent  rains  and  froft  by 

mats.  -  * 

Plant  at  the  end  of  the  month,  or  fooner  if  the  weather  be 
mild,  all  forts  of  bulbous  roots,  as  crocufes,  jonquils,  narcilfufes, 
polyanthus-narciflufes,  lnowdrops,  tulips,  &c. 

Plant  flowering-fhrubs  which  are  hardy,  and  flower  early,  as 
almonds,  double-flowering  cherries,  honeyfuckles,  lilacs,  meze- 
reons,  rofes,  &c. 

Shrubs  and  trees  of  all  forts  may  be  planted  at  the  end  of  the 
month. 

Sow  auricula  and  polyanthus  feeds  in  pots  or  boxes. 

Trenches  (hould  be  cut  to  carry  off  the  water,  if  it  hands 
any  where,  after  heavy  rains. 


Fruits  in  Seafon, 


Almonds. 

Nuts. 

Apples 

Pears 

—  Aromatic  pippin 

—  Ambrette 

—  Aromatic  ruffet 

—  L’Echaflerie 

—  Golden  pippin 

• —  Citron  d’Hyver 

—  French  pippin 

—  Colmar 

—  Golden  ruffet 

—  Beurree 

—  John  apple 

—  Bonchretien 

—  Hervey  apple 

—  Bezi  de  Chaumontell 

• —  Kentifh  pippin 

—  Bezi  de  Queffois 

—  Kirton  pippin 

—  Epine  d’Hyver 

—  Monftrous  rennet 

—  Francreal 

—  Nonpareil 

—  Portail 

—  Pear  ruffet 

—  Rouville 

—  Pile’s  ruffet 

—  Rouffelet  d'Hyver 

—  Pearmalns 

—  Saint  Auguftine 

—  Wheeler’s  ruffet 

—  Saint  Germain. 

—  Winter  ruffet 

Pears  for  baking 

— -  Winter  Julyflower 

—  Black  Worcefter 

—  Rouen  jelly  apple. 

—  Cadillac 

Chefnuts. 

- —  Engli(h  warden. 

Grapes. 

Walnuts. 

Trees  and  Shrubs  in  Flower. 


Alaternus 
.  Cornelian  cherry 
Glaftonbury  thorn 
Lauruftinus 
Manna  ad; 


Mezereons 

Pyracantha 

Spurge-laurel 

Strawberry-tree  in  fruit  and 
flower. 


Aconite  (yellow) 

Alylfon  (Alpine) 

Anemones 

Crocufes 

Cyclamens 

Hellebore 


Flowers. 

Navelwort  (Perennial) 

Periwinkle 

Polyanthufes 

Primrofes 

Snowdrops 

Wallflowers. 


Forced  Flowers. 


Hyacinths 

Jonquils 

Lilacs 

Lily  of  the  Valley 
Mignonette 


Pinks 

Polyanthus-Narciffns 

Rofes 

Tulips 

Violets. 


Tbe  Fruit-Garden  and  Orchard. 


Apple-trees  (hould  be  pruned  as  foon  as  the  violent  frofts  are 
over. 

Efpaliers  ought  always  to  be  repaired  before  the  buds  of  the 
trees  begin  to  open. 

Fruit-room,  examine  frequently,  to  pick  out  all  fruit  which 
begins  to  decay,  and  nail  mats  before  the  windows  to  keep  out 
the  froft. 

Ground  for  planting  (hould  be  prepared  by  digging  the  holes 
ready  ;  and  if  it  be  wettifh,  a  cart-load  of  good  loam  fhould  be 
brought  for  each  ftandard-tree,  and  formed  into  a  little  hill  be¬ 
fore  the  tree  be  planted. 

Mofs,  lcrape  off  from  all  fruit-trees. 

Orchards  in  general  are  much  negledted,  by  not  cutting  out 
the  dead  wood  and  branches  that  crofs  each  other. 

Pear-trees  will  require  pruning,  both  ftandards,  efpaliers,  and 
againft  walls,  as  foon  as  the  weather  becomes  mild. 

Prune  currants,  gooieberries,  apd  rafpberries. 

Strawberries  in  pots  may  be  placed  on  hotbeds  for  forcing. 

Vines  (hould  not  be  pruned  till  toward^  the  end  of  the  month. 


Tbe  Greenhouse. 

Air  may  be  given  to  the  plants,  if  the  weather  be  mild. 

Fire  muff  be  made  if  it  freezes,  and  particularly  when  it  be¬ 
gins  to  thaw,  or  it  is  foggy  weather,  to  dry  the  houfe ;  for 
dampnefs  is  as  prejudicial  as  cold  ;  and  if  there  be  no  flue,, 
light  a  few  candles  in  frofty  weather.  To  know  fora  certainty 
when  it  begins  to  freeze,  fet  a  pan  of  water  near  the  win¬ 
dows. 

Leaves,  which  are  any  ways  decayed,  (hould  be  conftantljr 
picked  off,  particularly  from  the  geraniums. 

Succulent  plants,  fuch  as  aloes,  ficoides,  See.  (hould  not  have 
any  water  given  them  this  month. 

Water  for  all  forts  of  plants  (hould  be  the  fofteft  you  can  get,, 
and  rain-water  is  the  beft;  the  chillnefs  (hould  be  taken  off  by 
■  (landing  in  the  houfe  fome  days  before  it  is  ufed;  and  this  month 
it  (hould  be  given  very  fparingly. 

Windows  in  frofty  weather  fhould  be  kept  very  clofe,bypafting 
(trips  of  paper  where  the  wind  blows  in,  for  that  contributes  to 
the  froft;  and  if  you  be  obliged  to  cover  the  windows  wdth  mats, 
take  them  down  in  the  day-time  to  admit  the  light  and  the  fun  ; 
for  if  plants  be  (hut  up  in  the  dark,  their  leaves  will  foon  fall 
off;  and  the  outward  door  (hould  be  opened  as  feldom  as  pofti- 
ble,  but,  to  have  it  proper,  there  fhould  be  another  door  leading 
through  a  (lied. 

FEBRUARY. 

The  Kitchen-Garden. 

Afparagus  (hould  have  the  mats  taken  off  the  glaffes,  except 
when  it  fnows  ;  for  without  light  it  will  not  be  green ;  and  the 
fifth  and  laft  crop  (hould  be  planted  on  a  hotbed. 

Beans  of  the  early  forts  mud  now  be  planted  for  the  third 
crop,  and  at  the  end  of  this  month  the  firft  crop  of  the  large 
forts,  as  Windfor,  long-podded,  See. 

Beets,  fow,  but  let  the  ground  be  digged  very  deep.  - 

Boorcole  and  brocoli  will  want  earthing  up,  but  let  the  dead 
leaves  be  firft  picked  off. 

Cabbages,  fow  for  the  fecond  crop  of  fugarloaf,  and  the  firft 
of  red,  and  plant  out  thofe  fown  in  Auguft. 

Carrots,  fow  at  the  end  of  the  month  for  the  general  crop,  on 
a  deep  fandy  foil. 

Cauliflowers  under  glaffes  mud  be  examined,  all  the  dead 
leaves  picked  off,  and  the  earth  ftirred  up.  In  mild  weather 
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give  them  air,  and  plant  fome  out,  leaving  only  the  two 
itrongeft  under  each  glafs.  Sow  the  fecond  crop  on  a  gentle 
hotbed. 

Celery,  fow  for  the  firft  crop  on  a  gentle  hotbed,  and  draw 
earth  up  to  blanch  what  remains  in  the  ground,  in  dry  wea¬ 
ther. 

Coleworts,  fow  for  the  firft  crop. 

Crefs  and  muftard,  fow  every  week  on  hotbeds. 

F  Cucumber-beds  muft  be  conftantly  attended  to,  to  keep  them 
up  to  a  proper  heat,  and  another  made  for  the  plants  railed  laft 
month  :  when  they  havAthree  or  four  rough  leaves,  plant  them 
out,  three  or  four  to  each  light,  and  fow  more  feed. 

Endive,  tye  up  for  blanching,  and  plant  out  fome  for  feed. 

Efchalots,  garlic,  and  rocambole,  Ihould  not  be  deferred 
planting,  or  the  roots  will  be  very  fmall. 

Ground  lying  vacant  Ihould  be  digged  and  thrown  up  into 
ridges,  to  prepare  it  ready  for  fowing. 

Horfe-radifh  Ihould  now  be  planted. 

Elotbeds  for  cucumbers,  melons,  and  fmall  fallading,  pre¬ 
pare,  and  have  plenty  of  dung. 

Leeks,  fow,  and  mark  fome  for  feed. 

Lettuces  from  under  glafles,  plant  out,  if  the  weather  be 
mild,  and  fow  the  fecond  crop.  Give  plenty  of  air  to  the 
forced  ones. 

Melons,  fow  at  the  beginning  of  the  month  for  the  firft  crop, 
and,  when  about  three  days  old,  plant  each  in  a  fmall  pot. 

Mint,  plant  in  pots  on  a  hotbed. 

Mufhroom-beds,  defend  from  wet. 

Onions,  fow  at  the  end  of  the  month  or  beginning  of  the 
next  for  the  general  crop,  and  weed  thofe  fown  in  autumn, 
and  plant  fome  for  feed. 

Parfiey,  fow  for  edgings,  and  fome  curled,  very  thin  on  a 
bed,  to  grow  large  for  garnithing  of  difhes,  and  the  large- 
rooted.  -V. 

Parfneps,  fow  on  ground  digged  very  deep. 

Peas  out  of  the  ground  Ihould  have  the  earth  drawn  up  to 
them,  as  they  advance,  in  dry  weather,  and  will  require  flick¬ 
ing. 

Sow  marrowfats  and  other  large  forts,  and  the  third  crop  of 
hotfpurs. 

Plant  afparagus  for  forcing,  for  the  laft  crop. 

Beans  for  a  third  crop.  Windfors,  the  firft. 

Cauliflowers  from  under  the  glafles. 

Endive  for  blanching  and  feed. 

Efchalots,  garlic,  and  rocambole. 

Horfe-radifh,  lettuces  from  under  glafles. 

Leeks,  onions  and  parfley  for  feed. 

Potatoes  on  hotbeds,  for  the  firft  crop. 


Radifhes,  uncover  in  mild  weather,  and 

put  the  ftraw  on 

again  at  night. 

Sow  Beets 

Fennel 

Parfley 

Cabbages 

Leeks 

Parfneps 

Carrots 

Lettuces 

Peas 

Cauliflowers 

Muftard 

Radifhes 

Coleworts 

Onions 

Spinach. 

Sow  on  hotbeds, 

Cauliflowers 

Cucumbers 

Radifh 

Celery 

Melons 

Rape  for  fallads. 

Crefs 

Muftard 

Spinach,  fow  the 
too  thick.  Water 

firft  crop,  and  hoe  the  winter  crop  if  it  be 

ftiould  be  carried  away 

,  if  it  ftands  after 

heavy  rains,  by  cutting  trenches. 

Produce  of  the  Kitchen-Garden. 

Alifanders 

Beets,  white 

Boorcole,  green 

Beets 

Boorcole,  or  kale 

Brocoli 

=—  red 

■ —  purple 

—  purple 

Brocoli,  whiteJ 

Garlic 

Sal  fa  fy 

—  green 

Horfe-radifh 

Savoy  cabbages 

Cabbages  . 

Jerufalem  arti- 

Savory 

—  red 

^  choke 

Scorzoneras 

—  large  white 

Leeks 

Sorrel 

—  fugarloaf 

Lettuces 

Spinach 

Carrots 

Onions 

Sprouts  of  cab¬ 

Celery 

Parfley 

bages 

Chervil 

Parfneps 

Thyme 

Coleworts 

Potatoes 

Turneps 

Endive 

Rocambole 

Water-creffes. 

Efchalot 

Sage 

On  the  Hot- Beds. 

Afparagus 

Kidney-beans 

Mufhrooms 

Crefs 

Lettuces 

Muftard 

Cucumbers 

Mint 

Radifhes. 

The  Flower-Garden  and  Shrubbery. 

Anemones  and  ranunculufes  Ihould  not  be  deferred  planting 
the  firft  mild  weather,  or  they  will  flower  weak  j  and  the  beds 
Ihould  be  prepared  fome  time  before  hand. 

Annual  flowers  which  are  hardy,  fuch  as  fweet  peas,  lark- 
fpurs,  candy-tuft,  alyffon,  corn-bottles,  perficarias,  and  fome 
few  others,  may  be  now  fown,  and  they  will  flower  very 
early. 

Auriculas  muft  be  defended  by  mats  from  wet,  the  decayed 
leaves  conftantly  pulled  off,  and  frefh  earthed. 

Box  for  edgings  may  be  planted  in  mild  weather. 

Bulbous  roots  of  every  kind  unplanted  Ihould  not  be  de¬ 
ferred  the  firft  opportunity  which  offers  of  mild  weather  and  let 
the  beds  be  thrown  up  into  ridges  before  hand. 

Bulbous  roots  in  boxes,  pots,  or  glafles,  will  require  a  regu¬ 
lar  attention  to  water  them ;  and  the  earth  ftiould  be  ftirred  up 
once  every  week. 

Carnations  muft  be  frefh  potted,  and  fheltered  from  heavy 
rains  by  mats. 

Flowering-fhrubs  and  foreft-trees  of  all  forts,  except  ever¬ 
greens,  may  be  planted  at  the  end  of  the  month. 

Grafswalks,  iff  intended  to  be  made  next  month,  ftiould  have 
the  ground  prepared  by  levelling  it. 

Hotbeds  for  fowing  amaranths,  balfams,  and  other  tender 
annuals,  ftiould  be  prepared,  and  the  feed  fown  at  the  end  of 
the  month. 

Hyacinths,  which  arc  above  ground,  Ihould  be  covered  with 
mats  fupported  by  hoops. 

Mignonette  muft  be  fown  on  a  hotbed,  or  it  will  do  in  a  pot 
placed  in  a  warm  room  where  the  fun  comes  ;  but  let  the  feed 
be  fown  very  thin. 

Perennial-rooted  flowers,  at  the  end  of  the  month,  may 
be  removed  from  the  feed-beds,  and  the  old  roots  tranf- 
plantcd. 

Plant  anemones  and  ranunculufes. 

Box  for  edgings  at  the  end  of  the  month. 

Bulbous  and  tuberous  roots  of  all  forts. 

Flowering-fhrubs  and  ornamental  trees. 

Foreft-trees  of  all  forts,  except  evergreens. 

Shrubbery  ftiould  be  digged  over  and  raked  fmooth,  to  dc- 
ftroy  the  youpg  weeds  which  are  beginning  to  ftiopt ;  but  the 
trees  ftiould  firft  be  pruned. 

Shrubs  of  all  forts  ftiould  have  the  fuckers  taken  off,  and,  if 
fmall,  be  planted  in  beds  afoot  atunder  until  they  are  ltro^ger  •, 
and  any  forts  may  now  be  planted. 

Sow  at  the  end  of  the  month  hardy  annuals  and  mig¬ 
nonette. 
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Trees  and  Shrubs  in  flower. 


Almonds  Mezereons 

Cherry  Plum  Phlllyreas 

Cornelian  Cherry  Pyracantha  in  fruit 
Glaftonbury  Thorn  Spurge-laurel. 

•Lauruftinufes 

-  Flowers. 


Aconites 

Alpine  Alyffon 

Anemones 

Crocufes 

Cyclamens 

Daffodils 

Daifies 

Hearts-eafe 

Hellebore  (black) 


Hepaticas 
Irifes  (Perfian) 
Perennial  Adonis 
Periwinkles 
Polyanthufes 
Primrofes 
Snowdrops 
Wallflowers. 


Forced  Flowers. 


Hyacin  ths  Pinks 

Jonquils  Polyanthus-narciflus 

Lilacs  Rofes 

Lily  of  the  Valley  Tulips 

Mignonette  Violets. 

The  Fruit-Garden  and  Orchard. 


Apple  and  pear-trees  fhould  be  finifhed  pruning  the  firft  mild 
-Weather. 

Cuttings  of  currants  and  goofeberries,  plant. 

Grafts  of  apples  and  pears  fhould  be  prepared. 

Hurdles,  place  againft  peaches,  nectarines,  and  apricots,  the 
beginning  of  the  month  $  they  fhould  be  about  two  feet  higher 
than  the  walls,  that  they  may  be  let  hoping,  and  muff  be  fattened 
with  hakes,  and  remain  there  till  the  fruit  is  fet. 

Kernels  of  apples  and  pears,  fow  for  Itocks. 

Planting  all  forts  of  fruit-trees  fhould  be  finifhed  early  in  the 
month,  and  the  roots  covered  with  mulch. 

Pruning  wall-trees  fhould  be  finifhed. 

Strawberries  may  be  planted  at  the  end  of  the  month,  and 
the  old  beds  drelfed  ;  thofe  on  hotbeds  muft  be  frequently  wa¬ 
tered. 

Vines,  finifh  pruning  before  they  bleed. 

Wall-trees,  as  apricots,  nectarines,  peaches,  plums,  pears, 
fhould  be  finifhed  pruning  early  in  the  month,  and  thofe  done  in 
DCtober  muft  be  examined,  and  the  dead  ends  cut  off. 


Fruits  in 

Almonds. 

Apples 

- —  Aromatic  pippin 
■ —  Hervey  apple 
■ —  John  apple 

—  Golden  pippin 
* — ■  Hollarkl  pippin 

—  Golden  rulftet 

—  Nonpareil 

—  Pile’s  ruflet 

—  Pearmains 
• —  Stone  pippin 
- — Wheeler’s  ruffet 

—  Rouen  jelly  apple. 
■Chefnuts. 

Nuts. 


Scafon. 

Pears 

—  Bezi  de  Quetfois 

—  Bonchretien 
* —  Carmelite 

—  Citron  d’Hyver 
* —  Colmar 

■ —  Eafter  Bergamot 

—  Saint  Martial 

—  Winter  roulfelet 

—  Terling. 

Pears  for  baking 

—  Black  Worcefter 

—  Cadillac 

—  Double-flowered 
—  Englifh  warden. 
Walnuts. 


The  Greenhouse. 

Air,  give  very  freely  in  mild  weather. 

Earth  the  top  of  the  pots,  but  firft  take  out  the  old  an  inch 
deep. 


Fire  muft  be  made  in  foggy  weather  to  dry  the  hotife. 

Leaves  this  month  decay  very  faft  ;  therefore  they  will  require 
picking  off  almoft  every  day,  but  efpecially  from  the  geraniums. 

Myrtles,  oranges,  winter-cherries,  andlome  others,  water  fre¬ 
quently,  but  not  too  much  at  a  time. 

Succulent  plants,  as  aloes,  ficoides,  muft  not  have  any  water 
given  them  this  month,  for  it  will  caufe  them  to  rot. 

Water  the  plants  which  require  it,  frequently,  but  very  fpar- 
Ingly;  for  too  much  moifture  in  the  houfe  will  injure  the  plants. 

Windows  may  be  opened  for  a  few  hours  in  the  middle  of  the. 
day,  but  fhould  be  fhut  again  about  two  o’clock,  or  when¬ 
ever  it  begins  to  be  foggy. 

MARCH. 

The  Kitchen-Garden. 

Alifanders  fown  in  autumn,  fhould  be  hoed  to  a  foot  a  fun¬ 
der,  and  more  feed  fown. 

Aromatic  fhrubs  and  herbs  on  beds,  weed  and  frefh  earth, 
early  in  the  month  ;  and  fow  and  plant  more  of  all  forts. 

Artichokes,  drefs,  and  take  the  fuckers  off  for  a  frefh  planta¬ 
tion. 

Afparagus  feed  muft  now  be  fown  to  raife  roots  for  forcing, 
and  for  frefh  beds  ;  at  the  end  of  about  twelve  years,  deftroy 
the  old  beds,  but  take  up  the  roots  and  force  them  :  by  now  and 
then  making  one  new  bed,  you  keep  up  a  conftant  fucceflion  in 
full  vigour. 

Plant  out  that  which  was  fown  laft  year. 

Fork  up  the  beds,  and  rake  them  fmooth,  hut  do  not  leave 
the  alleys  above  fix  inches  lower  than  the  top  of  the  bed. 

Water  the  beds  in  a  morning,  in  dry  weather,  early  in  the 
month,  with  the  drainings  from  a  dunghill,  and  it  will  for¬ 
ward  it. 

Make  frefh  plantations  in  moift  weather. 

Beans,  plant  for  the  fourth  early  crop,  and  the  fecond  of 
Windfors. 

Cut  off  the  tops  of  thofe  In  flower. 

Beets,  finifh  fowing. 

Boorcole  of  various  forts,  fow  for  the  firft  crop. 

Brocoli,  fow  of  the  early  fort  for  the  firft  crop. 

Cabbages,  fow  the  third  crop  of  fugarloaf,  the  fecond  of  red, 
and  the  firft  of  lavoys. 

Carrots,  for  the  principal  crop  now  fow. 

Capficums  for  pickling,  fow  on  a  hotbed. 

Cauliflowers  muft  be  planted  out,  leaving  two  only  of  the 
ftrongeft  to  each  glafs  :  draw  earth  up  to  the  Items,  and  prop 
up  the  glaffes. 

Prick  out  thofe  fown  laft  month,  and  fow  the  third  crop. 
Celery,  prick  out  the  firft  crop  from  the  feedbed,  and  fow 
the  fecond. 

Chardons  muft  be  fown,  and  cives  planted. 

Colewort,  prick  out  the  firft  crop. 

Crefs,  muftard,  radifh,  and  rape,  may  now  be  fown  in  the 
open  ground  for  falladlng,  and  cover  the  feed  for  a  few  days 
with  a  mat,  or  place  hand-glalfes  over  it. 

Crefs  and  muftard,  fow  very  thin  for  feed. 

Cucumber-beds  muft  be  kept  to  a  good  heat,  by  cutting  off 
fome  around  the  tides,  and  adding  freth  hot  dung  inftead  of  it. 
Plant  out  the  fecond  crop  on  a  frefh  bed. 

About  the  twentieth  low  feeds  of  the  turkey,  and  fome  for 
bell -glaffes. 

Hotbeds  prepare  for  planting  cucumbers,  and  melons-, 
Jerufalem  -artichokes,  plant.  Leeks,  fow. 

Kidney-beans,  fow  at  the  end  -of  the  month,  on  a  warm 
border. 

Lettuces,  plant  out  from  under. the  glafles. 

Sow  the  third  crop  of  cos  or  other  forts  „ 
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Melons,  plant  out  from  the  firlt  hotbed. 

Sow  cantaleupes  for  the  feccnd  crop,  and  lome  on  a  tan-bed, 
and  for  bell-glalfes. 

Mint- beds,  weed  and  earth,  and  plant  more. 

Mufhroom  beds,  make  for  fumrner  ufe. 

Nafturtiums  for  pickling,  low  at  the  end  of  the  month. 

Onion-beds,  carefully  weed  before  the  weeds  are  high  j  and 
finifh  lowing  the  principal  crop. 

Parlley,  fow  both  curled  and  large-rooted. 

Parfneps,  finilh  lowing. 

Pears,  earth  up  in  dry  weather,  and  Pick. 

Sow  the  fecond  crop  of  marrowfats. 

Plant  Artichokes  Cucumbers  Melons 

Afparagus  Jerufalem  Arti-  Muthrooms 

Beans  chokes  Potatoes 

Cives  Lettuces  Tarragon. 

Plant  aromatic  herbs  and  fhrubs,  as 

Balm  Pennyroyal  Sage 

Camomile  Rofemary  Savory 

Lavender  Rue  Thyme,  &c. 

Mint 

Pot  and  fweet-herbs  fhould  now  be  fown. 

Slip  pot- marjoram,  favory,  and  thyme. 

Potatoes,  weed,  and  plant  the  principal  crop. 

Radiihes,  fow  the  fourth  crop,  and  rampions. 

Salfafy,  fcorzonera,  fkirrets,  and  l'orrel,  fow. 


Alifanders 

Clary 

Parfneps 

Angelica 

Corianders 

Peas 

Afparagus 

Crefs 

Purflane 

Bafil 

Cucumbers 

Radiihes 

Beets 

Dill 

Rampions 

Borage 

Fennel 

Salfafy 

Boorcole 

Hyffop 

Savory 

Brocoli 

Kidney-beans 

Scorzonera 

Burnet 

Leeks 

Sea-kale 

Cabbages 

Lettuces 

Skirrets 

Capficums 

Marjoram 

Sorrel 

Carrots 

Marygolds 

Spinach 

Cauliflower^ 

Melons 

Tarragon 

Celery 

Muftard 

Thyme 

Celeriac 

Nafturtiums 

Tomatoes 

Chardons 

Onions 

Turneps 

Chervil 

Parlley 

Water-creffes. 

Spinach,  weed,  and  fow  the  fecond  crop. 

Tarragon,  plant,  and  fow  tomatoes. 

Turneps,  fow  the  fir  It  crop. 

Water-creffes,  fow  in  a  moil!  place,  or  where  it  may  be  con- 
fiantly  fupplied  with  watte  water  from  the  pump. 

Weeds,  deltroy  while  fmall,  which  will  lave  future  trouble. 
Produce  of  the  Kitchen-Garden. 


Alifanders 

Cabbages  red 

Lettuces 

Afparagus 

—  large  white 

Marjoram 

Balm 

—  early 

Mint 

Beets 

Carrots 

Onions 

• —  red 

Celery 

Parlley 

—  white 

Chardons 

Parlley-roots 

—  green 

Chervil 

Parfneps 

Boorcole  or  kale 

Coleworts 

Potatoes 

•—  purple 

Corn-fallad 

Radiihes 

■ —  green 

Crefs 

Rocambole 

Borage 

Endive 

Sage 

Brocoli 

Efchalots 

Salfafy 

—  purple 

Garlic 

Savory 

Burnet 

Horfe-radilh 

Savoy  cabbages 

• —  white 

Jerufalem  Ar¬ 

Scorzoneras 

—  green 

tichokes 

Sorrel 

Cabbages 

Leek  3 

Spinach 

VOL.  III. 


Sprouts  of 
—  Cabbages 
Thyme 
Turneps 
Water- crefs. 


On  the  Hotbeds, 
Afparagus 
Crefles 
Cucumbers 
Kidney-beans 
Lettuces 


Mu  fl)  rooms 

Muftard 

Peas 

Potatoes 

Radilh 

Strawberries. 


The  Fiower-Gapden  and  Shrubbery. 

Anemones  and  ranunculufes,  if  any  remain  unplanted,  mult 
not  be  deferred  longer  than  the  firlt  mild  day. 

Anemones  in  flower  Ihould  be  covered  with  mats  in  windy  or 
rainy  weather.  .  . 

Annual  liowers  which  are  tender,  (Sec  Gen.  Catalogue,  §  2.) 
if  fown  early  in  the  month,  will  require  a  fecond  hotbed  to  be 
tranfplanted  to  ;  and  if  not  fown,  Ihould  not  be  deferred  vnf 
longer,  to  have  them  early  and  ltrong.  Sow  thofe  alfo  mentioned 
in  §  2.  of  the  General  Catalogue,  on  a  moderate  hotbed. 

Annual  flowers  of  all  the  hardy  forts  in  the  Catalogue  maybe 
fown  about  the  middle  of  the  month  in  fmall  patches  where  they 
are  to  remain  ;  hollow  the  earth  out  in  the  form  of  a  bafon, 
fifteen  inches  over,  and  an  inch  deep,  and  fow  the  feeds  very 
thin  all  over  it,  and  not  a  fmall  patch  in  the  middle,  as  is  too 
frequently  the  cultom. 

Auriculas  Ihould  be  removed  into  the  Hand,  and  if  fome  flat 
oylter-fliells  be  laid  on  the  earth,  they  will  keep  it  rnoilt,  and 
fave  trouble  in  watering  them. 

Borders  of  the  flower-garden  will  require  to  be  hoed  over  or 
weeded,  to  deltroy  the  young  weeds  which  are  beginning  to  Ihoot, 
and  then  raked,  that  they  may  appear  neat. 

Box  for  edgings,  plant  in  mild  weather. 

Bulbous  roots  in  beds  Ihould  be  covered  with  mats  in  rainy  or 
llormy  weather,  and  the  earth  ftirred  gently  up  with  your  fingers 
to  deltroy  the  weeds ;  thofe  alfo  in  the  houfe  mutt  be  conltantly 
attended  to. 

Carnations,  if  not  potted  lalt  month,  Ihould  be  done  the  be¬ 
ginning  of  this. 

Evergreen  lhrubs,  and  trees  of  all  torts,  may  be  planted  in 
mild  weatherj  then  cover  the  roots  with  turf  turned  down¬ 
wards,  mofs,  fern,  pea-ftraw,  or  fome  fuch  things,  to  keep  the 
ground  moifl,  which  is  better  and  lefs  trouble  than  watering. 

Flowering-thrubs  and  forelt-trees  of  all  forts,  plant  early  in 
the  month,  and  cover  the  roots. 

Grafs  walks  mult  be  fwept  and  rolled. 

Gravel  walks  will  want  turning  and  rolling,  after  being  weed¬ 
ed,  and  cleaned  from  mofs  with  a  birch  broom. 

Hyacinths  mult  be  covered  with  mats  or  canvafs,  to  prevent 
their  flowers  being  fpoiled,  but  not  kept  too  clofe. 

Larkfpurs,  in  beds  or  patches,  mult  be  thinned  and  not  left 
nearer  than  eight  or  ten  inches. 

Mignonette,  fown  lalt  month,  Ihould  be  tranfplanted,  and 
more  of  it  fown. 

Myrtles,  winter-cherries,  and  other  hardy  greenhoufe  plants, 
planted  againlt  walls,  Ihould  have  the  mats  rolled  up  in  fine 
weather,  and  the  dull  waffled  off  from  their  leaves,  but  covered 
again  at  night. 

Perennial  and  biennial  flowers  mull  be  fown  on  beds,  very 
thin,  that  they  may  be  ltrong  ;  thofe  fown  lalt  year  Ihould  be 
tranfplanted,  and  the  old  roots  of  the  perennials  divided. 

Plant  annuals  from  the  firlt  hotbed. 

Biennials  and  perennials  from  the  feedbed. 

Box  for  edgings. 

Evergreens  of  all  forts. 

Perennials,  by  dividing  their  roots,  and  fecdlings  of  lalt  year’s 
fowing. 

Shrubs  and  trees  early  in  the  month. 

Strawberries  and  thrift  for  an  edging. 

Shrubberies  Ihould  be  pruned  early  in  the  month  ;  the  fuck' 
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ers  taken  off,  and  planted  a  foot  at  lead  afunder,  and  the  rows 
two  feet  apart  :  the  ground  hoed  or  digged,  and  then  raked  over, 
that  it  may  appear  neat  and  clean. 

Sow  tender  annual  flowers  on  a  hotbed. 

Annuals  that  are  hardy  in  the  open  ground. 

Biennials  and  perennials  on  beds. 

Shrubs  and  trees  of  almoft  every  fort. 

Strawberries,  plant  for  an  edging  to  the  fhrubbery,  at  fix 
inches  afunder  ;  the  flowers  make  a  pleafing  appearance,  and 
afterwards  you  will  have  very  large  fruit  by  their  being  in  a  An¬ 
gle  row.  -  :  ■ 

Strawberry-trees,  plant  againft  a  fouth  wall,  which  will  pre- 
ferve  , the  flowers,' and  ripen  the  fruit,  which  when  well  ripened 
aVe  Very  agreeable  to  eat. 

.Weeds,  contlantly  deftroy  by  hoeing  while  frnall,  with  a 
Dutch  hoe,  made  to  cut  both  ways,  by  which  method  you 
may  always  keep  your  fhrubbery  in  order,  with  a  very  little 
trouble. 


Trees  ami  Shrubs  in  flower. 


Almond-trees 

Mezereons 

Cornelian  Cherry 

Peach-trees 

Larches 

Portugal  Laurel 

Lauruftinus 

Sea  Buckthorn 

Laurel 

Spanifh  Travellers  Joy 

Manna  Afh 

Spurge-laurel. 

Flowers. 

Anemones 

NarcilTufes 

Alyffons 

Perfian  Iriles 

Auriculas 

Panties 

Grocufes 

Periwinkles 

Crown-Imperials 

Pilewort 

Cyclamens 

Poly  ant  hufes 

Daffodils 

Primrofes 

Daifies 

Scarlet  Ranunculufes 

Dogs-tooth-Violet 

Snowdrop  (great) 

Fritillaries 

Tulips 

Hepaticas 

Violets 

Hyacinths 

Wallflowers. 

Forced  Flowers. 

Carnations 

Lilacs 

Honeyfuckles 

Pinks 

Jafmins 

Polyanthus-narciffm 

Jonquils 

Rofes. 

The  Fruit-Garden  and  Orchard. 


Apricot,  nectarine,  and  peach-trees,  fhottld  have  hurdles 
placed  before  them,  if  not  already  done,  to  defend  the  bloffoms 
from  hail  ;  or  elfe  Hick  branches  of  yew,  fern,  or  fir,  amongft 
them,  but  hurdles  are  the  heft. 

Fig-trees  which ’have  mats  nailed  over  them  fhould  have 
them  taken  away  by  degrees,  by  firft  unnailing  them  at  the  lot- 
tom,  towards  the  end  of  the  month. 

Graft  trees,  and  cut  down  the  budded  ones. 

Hurdles,  place  before  the  wall  trees. 

Peach  and  nectarine  trees  ought  to  be  finifhed  pruning  at  the 
beginning  of  the  month,  if  omitted  till  then  5  the  heads  of  thole 
lately  planted  fhould  be  cut  off 

Planting  and  pruning  trees  of  all  forts  fhould  be  entirely 
finifhed  at  the  beginning  of  the  month. 

Strawberry-beds  fhould  now  be  attended  to  5  hoe  them  firft  to 
deftroy  the  weeds,  and  ftir  up  the  earth  between  them,  then 
Ipread  fome  very  rotten  dung  and  earth  over  them. 

Thofe  on  hotbeds  want  frequent  watering,  and  the  dead 
leaves  fhould  be  conftantly  picked  off,  to  let  the  fun  come  to 
the  fruit. 

New  plantations  may  now  be  made. 

.Vines  may  now  be  layered ;  draw  fome  ftrong  bearing 


branches  through  the  bottom  of  the  pot,  and  plunge  the  pot 
into  the  ground  ;  and  then  they  may  be  tranfplanted  the  next 
feafon,  and  produce  fruit  the  firft  year  ;  plant  cuttings. 
Wall-trees,  finilh  pruning,  and  mulch  thofe  lately  planted. 

Fruits  in  Scafon ■. 


Almonds. 

Apples 

—  Golden  ruffet 

■ —  French  pippin 

—  Kentifh  pippin 

—  Holland  pippin 

—  John  apple 

—  Loan's  pearmain 

—  Nonpareil 

• —  Pile’s  ruflet 

—  Bomme  d’Api 
■ —  Stone  pippin 

—  Wheeler’s  ruftet 

—  Rouen  jelly  apple. 
Chefnuts. 

Pears 

•—  Bergamot  Bug! 


Peats,  Bonchretien 
- —  Barrel  pear 

—  Eafter  bergamot 
- —  German  mufeat 

—  Souler’s  bergamot 
• —  Saint  Germain 

—  Terling 

—  Winter  orange  pear 

—  Winter  rouffelet. 
Pears  for  baking 

—  Cadillac 

—  Double  flowering 

—  Englifh  warden. 
Walnuts. 

On  the  Hotbeds. 

Strawberries. 


The  Greenhouse. 


Air,  give  freely  in  the  middle  of  the  day,  except  the  wind  be 
•Very  cold. 

Earth  the  tops  of  the  pots,  but  take  the  old  earth  out  an  inch 
deep. 

Geraniums,  place  near  the  windows  to  prevent  their  being 
drawn  up  weak. 

Myrtles,  winter-cherries,  and  other  hardy  plants,  will  want 
frefli  potting,  and,  if  the  weather  be  mild,  may  be  taken  out  to 
make  more  room,  but  fet  them  in  a  fheltered  place  at  firft. 

Orange-trees,  if  their  leaves  be  mildewed,  will  want  wafhing 
with  a  fpunge  and  warm  water. 

Thofe  with  ill-lhaped  heads  fhould  be  cut  down,  and  placed 
on  a  ftrong  hotbed. 

Sow  kernels  in  pots,  good  ftrong  feed,  and  if  they  are  fet  an 
inch  afunder,  they  will  grow  fafter. 

Succulent  plants  may  now  have  a  little  water,  but  not  much 
at  a  time. 

Water  the  plants  in  the  middle  of  the  day,  and  only  when 
the  fun  fhines  5  but  the  water  fhould  be  fet  in  the  houfe  for  two 
or  three  days  to  take  off  the  chillnefs,  and  ufe  loft  water. 

Windows  may  be  opened  for  a  few  hours  in  the  middle  of  all 
fine  days. 

APRIL. 

The  Kitchen-Garden. 


April  being  the  lateft  time  for  fowing  the  principal  crops 
of  the  kitchen -garden,  if  any  thing  directed  to  be  performed 
laft  month  were  omitted,  or  the  weather  would  not  permit,  let 
it  be  done  early  in  this. 

Aromatic  herbs  and  fhrubs  of  all  the  following  forts  fhould 
now  be  planted,  as 

Spear-mint  Rue 

Tanl'ey  Sage 

Lavender  Southernwood 

R  o  fern  ary  Wormwood, 

both  fowing  and  planting  early  in 


the 


Balm 
Camomile 
Pennyroyal 
Pepper  ^mint 

Afparagus,  finifli 
month. 

Let  the  beds  be  forked  and  raked  fmooth,  and  watered  twice 
a-Week  with  drainings  of  a  dung-hill. 

Cut  off  every  bud,  however  frnall  ;  for,  if  they  be  left  onr  they 
weaken  the  others  ;  this  method  is  in  general  only  pra<ftifed  by 
the  London  kitchen-gardeners. 
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Never  fuflfer  any  weeds  to  remain  after  they  are  an  inch  high, 
for  they  weaken  the  afparagus  very  much. 

Beans  in  flower  fhould  have  their  tops  cut  off,  and  draw  the 
■{talks  of  the  firft  crop  dole  to  the  wall  by  firings,  and  earth 
them  up. 

Plant  the  third  crop  of  Wind/ora. 

Boorcole  and  brocoli  fhould  have  the  firft  crop  pricked  out, 
and  the  fecond  fown. 

Cabbages  of  the  early  fort  fhould  have  their  leaves  tied  up  to 
forward  their  cabbaging. 

Prick  out  from  the  feedbed  the  third  crop  of  fugarloaf,  the  fe¬ 
cond  of  red,  and  the  firft  of  favoys. 

Capficums,  prick  out  from  the  feedbed,  to  prevent  their  grow¬ 
ing  weak,  upon  another  hotbed. 

Carrots,  weed  and  thin  the  firft  crop,  and  fow  the  fecond  to 
draw  young. 

Caterpillars,  fearch  for  upon  cabbages  and  apple-trees  parti¬ 
cularly. 

Cauliflowers  fhould  have  the  earth  drawn  up  very  high  to 
raife  the  glafies,  and  a  piece  of  brick  put  under  each  corner, 
and  at  the  end  of  the  month  taken  quite  away. 

Break  down  the  leaves  when  the  flowers  of  any  begin  to  ap¬ 
pear  ;  earth  the  fecond  crop,  and  prick  out  the  third. 

Celery,  prick  out  the  fecond  crop,  and  fow  the  third. 

Crefsand  nruftard,  fow  every  week. 

Cucumber-beds  muft  be  attended  to,  and  plenty  of  air  given 
them,  when  mild  ;  and,  if  the  heat  declines,  frefh  dung  muft  be 
added  to  the  fides.  Make  a  gentle  hotbed  within  the  ground 
for  thofe  that  are  to  be  under  bell  or  hand-glafles,  and  plant 
them  on  it  at  the  end  of  the  month. 

Sow  more  feed,  that  you  may  have  plenty  of  plants. 

Endive  planted  out  for  feed  fhould  be  earthed  up,  and  the 
.firft  crop  fown. 

Finochio,  fow  in  drills  a  foot  afunder,  for  the  firft  crop. 

Hotbeds  for  fowing  of  melons  for  bell-glafies  muft  be  pre¬ 
pared,  and  loam  and  rotten  dung  procured,  to  be  ready. 

Kidney-beans,  fow  the  fecond  crop  and  the  firft  of  the  fcar- 
let-flowering. 

Lettuces,  tie  up  to  aflift  their  cabbaging ;  thofe  in  beds  fhould 
be  thinned  to  a  foot  diftance,  others  planted  out,  and  the  fourth 
crop  fown  very  thin  in  an  airy  place. 

Melon-beds  will  require  to  be  kept  up  to  a  good  heat,  and 
the  fecond  and  third  crop  planted  out. 

Mufhroom-beds,  finifh  making  early  in  the  month,  which  will 
laft  till  September. 

Onion-beds  muft  be  attended  to,  to  keep  clear  from  weeds 
as  foon  as  any  appear,  and  fow  the  fecond  crop  to  draw  young. 

Parfley  for  garnifhing  difhes,  thin,  and  leave  thofe  plants 
which  have  the  belt  curled  leaves. 

Sow  the  large-rooted. 

Peas,  earth  up  frequently,  and  flick  them  as  foon  as  any  ten¬ 
drils  appear. 

Sow  the  third  crop  of  marrowfats. 

Plant  aromatic  herbs  and  flirubs, 

Afparagus  Mu  (brooms  Potatoes 

Beans  Pot-herbs  Sweet  herbs. 

Lettuces 

Plant  on  fiefh  hotbeds  cucumbers  and  melons. 

Potatoes  fhould  be  finifhed  planting. 

Pot  and  fweet-herbs  may  ftill  be  fown  and  planted,  and  weed 
and  earth  the  beds. 

Prick  out  from  the  feedbeds, 

Boorcole  Cabbages  Cauliflowers 

Brocoli  Capficums  *  Celery. 

Purflane,  fow  on  a  warm  border  in  rich  earth. 

Radifhes,  fow  for  a  fifth  crop  in  a  cool  place. 


Rofemary,  rue,  fage,  favory,  and  thyme,  flip  and  plant  out 
laft  year’s. 

Snails  and  flugs  fearch  frequently  for. 

Sow  aromatic  herbs  and  fhrubs, 

Afparagus  Finochio  Purflane 

Eoorcole  Kidney-beans  Pot-herbs 

Brocoli  Lettuces  Radifhes 

Carrots  Muftard  Spinach 

Celery  Onions  Sweet-herbs 

Endive  *Peas  Turneps, 

Sow  on  a  hotbed,  cucumbers,  melons. 

Spinach,  fow  the  third  crop  in  a  cool  place. 

Turneps,  hoe  the  firft  crop  and  fow  the  fecond. 

Weed  all  the  beds  of  feedlings,  while  the  weeds  are  final!, 
and  any  other  crops  alfo. 

Produce  of  the  Kitchen-Garden.. 


Afparagus 

Balm 

Beans 

Beets 

—  red 

—  white 
Boorcole  or  kale 
— •  purple 

—  green 
Borage 
Brocoli 

—  purple 

—  white 

—  green 
Burnet 
Cabbages 
• —  red 

—  early 
Carrots 
Celery 
Chardons 
Chervil 
Cives 
Colewort 


Corn-fallad 
Crefl'es 
Endive 
Efchalots 
—  dry  &  green 
Fennel 
Garlic 
Horfe-radifh 
Jerufalem  Arti¬ 
chokes 
Leeks 
Lettuces 
Marjoram 
Mint 
Muftard 
Onions 
Parfley 
Parfley-roots 
Parfneps 
Peas 
Potatoes 
Radifhes 
Rocambole 
Sage 


Sallafy 

Savory 

Savoy  cabbages 
Scorzoneras 
Sorrel 
Spinach 
Sprouts  of  cab¬ 
bages 
Thyme 
Turneps 
Turnep-tops 
Water-creftes, 

On  the  Hotbed:. 

Afparagus 

Carrots 

Cucumbers 

Kidney-beans 

Lettuces 

Mufhrooms 

Potatoes 

Purflane 

Strawberries 

Turneps. 


The  Flower-Garden  and 


Shrubbery. 


Anemones  in  ftormy  weather  will  ftill  require  coverin  ' 
with  mats. 

Annual  flowers  on  hotbeds  will  require  thinning,  and  fomc 
of  the  ftrongeft  muft  be  planted  into  Angle  pots. 

Hardy  annuals,  if  not  already  fown  as  diredlcd  in  March, 
fhould  be  deferred  no  longer,  and  fown  very  thin. 

Auriculas  in  bloom  muft  be  conftantly  attended  to,  and  de¬ 
fended  from  violent  winds,  but  yet  have  plenty  of  air  in  mild 
weather ;  the  feedbeds  will  want  frequent  and  gentle  waterings. 

Balm  of  gilead  may  be  fown  or  flipped,  but  the  ftron^elt 
plants  will  be  raifed  from  feed. 

Biennial  and  perennial  flowers,  finifh  fowing  early  in  the 
month. 

Borders  of  the  fhrubbery  and  flower-garden,  weed  or  hoe  and 
rake  frequently. 

Box  for  edgings,  ftill  plant  in  mild  weather. 

Bulbous-rooted  flowers,  which  were  planted  in  boxes  or 
glafies,  as  foon  as  the  flowers  are  decayed,  fhould  be  planted  irf  ’ 
the  ground,  to  ftrengthen  the  roots. 

Carnation-feed  may  now  be  fown,  and  ftir  up  the  earth  fre¬ 
quently  of  thofe  in  pots. 

Crocus-leaves  are  by  many  perfons  cut  off ;  but  it  greatly 
weakens  the  young  roots,  for  the  old  ones  decay,  and  new  roots 
are  formed  every  year ;  if  they  hang  over  into  the  walks,  tie 
them  up  in  a  knot. 


r 
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Evergreen-trees  and  fhrubs,  fin  lib  planting,  and  fow  the  feed, 

Grafs  walks  muft  be  fwept,  rolled,  and  mowed  ;  if  any  places 
be  bare,  lay  down  fome  pieces  of  frefh  turf,  or  low  home  hay- 
feeds.  Prepare  the  ground  by  levelling,  early  in  the  month, 
where  frefh  walks  are  to  be  made. 

Gravel  walks  muft  be  frequently  rolled  in  dry  weather,  and 
turned  if  the  top  be  dirty,  but  fweep  them  well  tirft. 

Hyacinths  in  bloom,  lhade  with  mats  or  canvas. 

Kidney-beans,  with  fcarlet  flowers,  will  form  a  pleating 
fliady  walk  towards  the  end  of  the  fummer ;  they  muft  be  fown 
on  each  fide  of  a  walk  three  or  four  feet  wide,  at  fix  inches 
afunder,  and  ft-icks  of  eight  or  nine  feet  long  placed  to  them,  or 
flicks  of  five  feet  long  will  do  with  fome  oziers  to  form  the  arch 
at  the  top. 

Larklpurs  muft  now  be  thinned  for  the  laft  time,  anc(  left 
eight  or  ten  inches  alunder ;  if  taken  up. carefully  with  a  trowel, 
they  may  be  planted  again  ;  by  this  method  your  flowers  will  be 
flrong,  and  you  will  have  plenty  of  feed. 

Layer  lauruftinufes  and  various  other  fhrubs,  but  omit  the 
Tofe-trees  till  June. 

Mignonette,  low  on  a  warm  border. 

Myrtles  and  hardy  greenhoufe  plants  againft  walls  towards 
the  end  of  the  month  may  have  the  mats  taken  away,  and  frefh 
ones  planted  where  neceflary. 

Perennials  and  biennials  fhould  be  finilhed  fowing  early  in  the 
month,  thofe  from  the  leedbeds  tranfplanted,  and  the  old  roots 
of  the  perennials  divided. 

Philiyreas  (the  olive-leaved),  plant  to  make  nofegays,  as  the 
leaves  greatly  refemble  myrtle. 

Plant  annuals  from  the  hotbeds  into  pots,  and  plunge  them 
into  another  hotbed. 

Biennials  and  perennials  on  the  borders. 

Myrtles,  heaths,  and  other  hardy  greenhoufe  plants. 

Hollies  and  quick  for  hedges. 

Strawberries  and  thrift  for  edgings. 

Shrubs  and  trees  of  all  forts  early  in  the  month. 

Tuberofes  in  pots  on  a  hotbed. 

Seedling  beds  of  flowers,  fhrubs,  and  trees,  water  frequently, 
but  very  little  at  a  time. 

Shrubberies  fhould  be  finifhed  digging  and  raking,  and  fre¬ 
quently  hoed  when  any  weeds  appear. 

Shrubs  or  flowers  in  pots  are  beft  to  be  fet  in  pans,  which  will 
fave  much  trouble  in  watering., 

Sow  annual  and  biennial  flowers  of  all  forts. 

Balm  of  gilead  in  pots. 

Carnations  and  pinks  in  boxes  or  pots. 

Evergreen  fhrubs  and  trees. 

Mignonette,  fcarlet  kidney-beans. 

Perennial  flowers  of  all  forts. 

Shrubs  and  trees  of  every  kind  on  fhady  borders,  or  in  boxes, 
i  Seeds  which  are  fmall,  mix  firft  with  fome  dry  earth,  that 
they  may  not  be  fown  too  thick. 

Tobacco,  fow  very  thin  on  a  bed  of  fine  rich  earth. 

Tuberofes,  plant  in  pots  on  a  hotbed. 

Turf  fliould  be  finifhed  laying,  and  frequently  watered  in  dry 
weather. 

Water  feedlingbeds  and  fhrubs  lately  planted,  in  a  morning, 
during  this  month,  on  account  of  the  frofts. 

Weeds  fhould  be  deflroyed  while  very  fmall,  to  prevent  their 
running  up  to  feed,  efpecially  on  beds  of  feedlings. 


Trees  and  Shrubs  in  flower. 


Almond-trees 
Bay-trees 
Berberry-trees 
Bird  cherry-trees 
Cherry  plum-tree 


Cherry  plum-tree  double-flowering 
Honeylucldes  (early) 

Hypericums 

Laburnums 

Laurel 


x 


Lauruftinufes 

Privet 

lilacs 

Scorpion  fen* 

Peach-tree  \  double- 

Service-tree. 

Pear-tree  J  flower’d. 

Flowers. 

Alylfon  (Cretan) 

Lily  of  the  valley 

Anemones 

Lychnis 

Auriculas 

Moth  mullein 

Columbines 

Ornithogalums 

Crown-Imperials 

Peonies  < 

Cyclamens 

Periwinkles 

Daffodils 

Pilewort 

Dailies 

Polyanthus 

Dogs-tooth-violet 

Polyanthus-narciffufes 

Fritillaries 

Pulfatillas 

Fumatory 

Ranunculufes 

Gentianeilas 

Saxifrage 

Hepaticas 

Stock  July-flowers 

Jonquils 

Tulips  — with  feveral  of  the 

Irifes 

Lady-fmocks 

laft  month. 

Forced  Fltnuers. 

Auriculas 

Lilacs 

Carnations 

Pinks 

Honeyfuckles 

Polyanthus-narciffufes 

Jonquils 

Roles. 

The  Fruit-Garden  Orchard. 

Apricots  commonly  growing  in  clufters  require  to  be  thinned 
three  different  times:  as  foon,  therefore,  as  they  are  the  fize  of  3 
horfe-bean,  it  is  proper  to  begin. 

Budded  fruit-trees,  fuch  as  apricots,  cherries,  nedarines, 
peaches,  plums,  muft  be  examined  to  pull  off  all  the  fhoots 
which  c'ome  from  theftock. 

Caterpillars  may  now  be  readily  found  in  their  webs,  hut 
more  particularly  on  apple-trees. 

Grafted  fruit-trees,  as  apples,  cherries,  pears,  muft  frequently 
be  examined  to  pull  off  the  fhoots  below  the  grafts,  and  replace 
any  clay  which  is  cracked  or  fallen  off. 

Hogs-dung,  apply  to  any  fruit-trees  which  are  blighted. 

Hurdles,  takeaway  when  the  fruit  is  fet. 

Nedarines  and  peaches,  finifli  planting  and  pruning. 

Planting  and  pruning  fhould  be  entirely  finifhed  early  in  the 
month  ;  and  if  any  trees  be  removed  fo  late,  it  fhould  be  thofe 
which  have  been  planted  in  bafkets  and  trained. 

Snails,  fearch  for  in  the  holes  of  walls. 

Strawberry-beds,  finifh  dreffing  and  planting,  but  plant  only 
ftrong  runners  of  the  laft  year,  and  at  the  following  diftances — 
for,  in  general,  they  are  planted  too  dole,  which  caufes  the 
fruit  to  be  mouldy  for  want  of  air. 

On  beds  four  feet  wide,  plant  four  rows,  at  one  foot  afunder, 
of  the  fcarlet,  alpine,  wood,  and  green. 

Hautbois,  three  rows,  at  fixteen  inches  alunder.  Bath 
chili,  Devonfhire  chili,  Carolina  and  pine-apple  chilis,  three 
rows,  and  each  plant  twenty  inches  afunder.  Chilis,  three 
rows,  at  two  feet  afunder  at  leaft  :  thefe  are  but  little  known  5 
the  Carolinas  are  generally  taken  for  them,  which  are  pale, 
hollow  in  the  centre,  and  frequently  woolly  :  when  there  are 
three  rows,  plant  them  in  quincunx  order  in  the  following 
manner : 

*******  * 
******* 

******** 
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Decayed  leayes  from  the  forced  ones  ffould  be  conftantly 
picked  off,  and  frequently  watered.  _ 

Vines  fliould  be  examined  when  they  firft  begin  to  (lioot,  and 
all  buds  pulled  off  which  grow  in  improper  places. 

Cuttings,  plant  early  in  the  month. 

Wall- trees  of  all  forts  lliould  not  be  deferred  pruning  longer 
than  the  beginning  of  the  month. 


Fruits 


Almonds. 

Apples 

—  Golden  ruffe  t 

—  John  apple 

—  Pile’s  ruffet 

—  Stone  pippin  - 

—  Wheeler’s  ruffet 

—  Rouen  jelly  apple. 

A  pricots  'i 
Currants  >for  tarts. 
Goofeberries  J 
Chefnuts. 

Strawberries. 


in  Seafon. 

Pears 

—  Bonehretien 

—  Carmelite 

—  Eafter  bergamot 

—  German  mufcat 

—  Saint  Martial 

—  Winter  orange 

—  Terling 

—  Lent  St.  Germain 

—  Gobert. 

Pears  for  baking 

—  Cadillac 

—  Engl  iff  warden. 


On  the  Hotbeds. 


Strawberries. 


The  Greenhouse. 

Air,  give  very  freely  by  keeping  the  windows  open  all  day, 
except  in  ftorms  of  hail. 

American  aloes  may  have  water  very  often,  and  ffould  be 
freff  potted. 

Earth  the  tops  of  all  the  pots,  with  the  compoft  which 
each  plant  requires  ;  and  ffift  thofe  which  are  in  too  fmall 
pots. 

Geraniums  ffould  be  removed  as  near  as  poffible  to  the  win¬ 
dows,  to  prevent  their  being  drawn  up  weak  ;  branches  which 
begin  to  rot  mult  be  cut  off,  and  decayed  leaves  conftantly 
pulled  off. 

Inarch  orange  and  lemon-trees. 

Leaves,  conftantly  pull  off,  when  decayed,  from  all  plants,  but 
efpecially  the  geraniums. 

Myrtles,  if  prevented  from  being  fet  out  laft  month,  may  be 
removed  in  this,  but  it  ffould  be  in  a  ff eltered  place. 

Prune  and  freff  pot  any  plants  that  want  it. 

Orange-trees  mult  be  freff  potted  after  the  myrtles  are  taken 
out ;  leaves  which  are  mildewed  muft  be  cleaned  with  a  fpunge 
and  water  a  little  warm,  and  the  (terns  well  bruftied. 

Seeds  of  any  fort  which  are  ripe  may  (till  be  Town  on  a  hot¬ 
bed. 

Succulent  plants  will  require  frequent  watering,  but  give 
very  little  at  a  time. 

Water  the  plants  only  when  the  fun  ffines,  and  keep  the 
windows  ffut  for  two  or  three  hours  after. 

Windows  may  be  opened  on  all  fine  days,  from  about  nine 
in  the  morning  till  four,  except  when  it  hails. 

m  a  y. 


Tbe  Kitchen-Garden. 

Aromatic  herbs  and  ffrubs  may  (till  be  fown  and  planted. 

Artichokes  ffould  have  the  young  (hoots  pulled  off,  left  they 
rob  the  principal  one. 

Afparagus-beds  ought  to  be  frequently  weeded,  as  it  pre¬ 
vents  you  from  feeing  the  buds  fo  readily,  if  the  weeds  be  not 
pulled  up  j  and  in  very  dry  weather  watering  them  will  not  be 
amifs. 

Beans  will  require  to  have  the  tops  cut  off  as  they  come  into 
flower,  and  the  earth  drawn  up  to  their  ftems. 

V OL.  Ill, 
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Boorcole,  prick  out  the  fecond  crop,  and  be  fure  to  have 
plenty  of  plants,  for  in  all  long  frofty  winters  its  utility  is  fully 
proved. 

Cabbages  will  want  frequent  hoeing  and  earthing  up. 

Plant  the  fecond  crop,  and  the  firft  of  red. 

Sow  the  fourth  crop,  and  the  fecond  of  favoys. 

Cabbage -turneps,  turnep-rooted  cabbages,  American  and 
white  Scotch  cabbages,  and  Anjou  boorcole,  muft  now  be 
fown  ;  as  they  are  chiefly  intended  for  feeding  cattle  (although 
very  good  for  eating),  and  are  more  profitable  when  very  large, 
therefore  fow  the  feed  very  thin . 

Capficums,  plant  out  where  they  are  to  flower,  and  toma¬ 
toes  into  rich  ground,  or  between  the  bell-glades  of  cucum¬ 
bers. 

Carrots  ffould  be  weeded  before  the  weeds  over-top  them, 
and  thinned  by  hoeing. 

Caterpillars  may  now  be  readily  found  in  the  webs,  and  par¬ 
ticularly  on  apple-trees. 

Cauliflowers  to  be  cut  from  October  to  December,  now  fow, 
plant  ofit  the  fecond  crop. 

Celery,  prick  out  the  third  crop,  fow  the  fourth. 

Coleworts,  plant  out  the  firft  crop. 

Crefs  and  muftard,  fow  every  week  on  a  cool  border;  and  hoc 
that  which  is  intended  for  feed. 

Cucumbers  for  the  fourth  crop  may  be  planted  out,  and  let 
Ibme  be  againlt  walls,  both  for  feed  and  their  fuperior  fla¬ 
vour. 

Sow  now  in  the  open  ground. 

If  plants  be  attacked  with  black  flies,  fumigate  them  with 
tobacco-fmoke. 

Endive,  thin  the  firft  crop  and  fow  the  fecond. 

Efchalots,  garlic,  and  rocambole,  may  have  a  few  roots  taken 
up  for  prefent  ufe. 

Finochio,  fow  for  the  fecond  crop. 

Hoe  or  weed  the  beds  of  beets,  carrots,  leeks,  lettuces,  onions, 
parfley,  parfneps,  turneps,  &c.  and  thin  them  before  they  arc 
too  much  crowded. 

Kidney-beans,  fow  the  third  crop  of  dwarfs  jnd  the  fecond 
of  runners. 

Lettuces  in  beds,  thin,  and  fow  the  fifth  crop. 

Melons  on  the  tan-bed  muft  be  thinned. 

Sow  feed  for  an  autumn  crop ;  prick  out  each  into  a  fmall 
pot,  as  foon  as  the  rough  leaves  appear.  Fumigate  with  tobac¬ 
co  fmoke  any  that  are  attacked  with  red  fpiders. 

Muffroom-beds  will  want  frequent  but  gentle  waterings. 

Nafturtiums,  thin  to  a  foot  afunder,  and  place  fome  (licks 
amongft  them  to  prevent  their  trailing  upon  the  ground. 

Onions  will  want  weeding  and  hoeing. 

Thofe  planted  for  feed  will  require  (lakes  and  firings  to  fup- 
port  them. 

Sow  the  third  crop  to  draw  young. 

Parfley  for  garniffing  diffes,  thin  to  eight  or  ten  inches  afun¬ 
der. 

Peas,  fow  the  fourth  crop  of  marrowfats  in  a  cool  place,  and 
earth  and  (lick  thofe  whicl^ require  it. 

Plant  Capficums  Cucumber*  Sage 

Cauliflowers  .Lettuces  Tomatoes. 

Coleworts  Radiffes 

Potatoes,  hoe  the  ground  before  the  plants  appear. 

Pot-herbs  and  fweet-herbs  in  beds  muft  be  frequently 
weeded,  particularly  feedlings.  — — 

Prick  out  from  the  feedbeds,  boorcole,  brocoli,  cabbage*, 
melons. 

Radiffes  for  feed  fliould  now  be  planted,  and  choofe  only 
the  ftraight  well-ffaped  ones,  and  which  are  of  a  good  co¬ 
lour. 

Sage  may  dill  be  (lipped  and  planted. 


« 
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Seeds  of  all  forts  nearly  ripe  will  often  require  flaking,  and 
defending  from  birds. 

Slugs  and  fnails  may  eafily  be  found  and  deftroyed  after  rain. 


or  early  in  the  morning. 

Sow  Brocoli  Cucumbers  Onions 

Cabbages  Endive  Peas 

Cabbage-turnep  Finochio  Purflane 

Cauliflowers  Kidney-beans  Radifhes 

Celery  Lettuces  Spinach 

Crefs  Melons  Turneps. 


Spinach,  fow  the  fixth  crop  in  a  cool  place. 

Turneps,  fow  the  third  crop,  and  hoe  the  others. 

Water  often,  in  dry  weather,  beds  of  feedlings. 

Weeds  of  no  fort  fhould  be  fuffered  to  feed,  and  many  forts 
when  cut  down  will  ftill  ripen  their  feeds,  if  not  raked  up  and 
Carried  away. 

Weed,  before  the  weeds  overtop  the  young  plants,  the  feed- 
beds  and  crops  of 


Boorcole 

Endive 

Onions 

Brocoli 

Finochio 

Pot-herbs 

Cabbages 

Leeks 

Spinach 

Carrots 

Lettuces 

Turneps. 

Produce  of  the  Kitchen-Garden. 

Afparagus 

Cauliflowers 

Onions 

Balm 

Chardons 

Parfley 

Beans 

Chervil 

Parfley-roots 

Beets 

Gives 

Parfneps 

—  red 

Coleworts 

Peas 

—  white 

Corn-lallad 

Potatoes 

• —  green 

Crefs 

Radifhes 

Boorcole  or  kale  Endive 

Rocambole 

• —  purple 

Efchalots 

Sage 

—  green 

Fennel 

Sorrel 

Borage 

Garlic 

Spinach 

Brocoli 

Horfe-radifh 

Sprouts  of 

—  purple. 

Jerufalem  arti¬ 

—  Broccoli 

■ —  green 

chokes 

—  Cabbages 

Burnet 

Leeks 

Tanfey 

Cabbages 

Lettuces 

Thyme 

—  early 

Marjoram 

Turneps 

—  fugarloaf 

Mint 

Turnep-tops 

Carrots 

Muftard 

On  the  Hotbeds. 

Water-crelfes, 

Afparagus 

Kidney- beans 

Peas 

Leans 

Lettuces 

Potatoes 

Carrots 

Melons 

Purflane 

Cucumbers 

Mufhrooms 

Strawberries. 

The  Flower-Garden  and  Shrubbery. 

Annuals  from  the  hotbeds  fhould  be  removed  into  larger 
pots,  and  encouraged  in  their  growth  as  much  as  poffible,  by 
conftant’jr  being  watered. 

Annuals  fown  on  borders  will  require  thinning,  weeding,  wa¬ 
tering  in  dry  weather,  and  the  earth  drawn  up  to  lupport 
them,  but  leave  a  ridge  around  them  to  retain  the  water. 

Auriculas  out  of  bloom,  and  the.  feed  boxes,  fhould  be  removed, 
into  a  fliady  place. 

Biennial  and  perennial  flowers  in  the  feedbeds,  weed,  and 
thin  if  neceifary. 

Borders  of  the  fhrubbery  and  flower  garden,  hoe,  and.  fre¬ 
quently  rake,  that  they  may  always  look  neat. 

Bulbous  roots,  which  flower  early,,  as  aconites,  anemones, 
crocufes,  irifes,  fnowdrops,  and  feverai  others,  fhould  be  taken 


up  as  foon  as  the  leaves  are  withered,  and  before  they  entirely 
difappear,  for  then  they  are  more  readily  found.  Thofe  in 
boxes  or  glafles  which  have  done  flowering  fhould  be  put  in¬ 
to  the  ground  to  ftrengthen  the  roots. 

Carnations  will  require  flicks  to  be  placed  to  them,  as 
foon  as  they  begin  to  fpindle,  and  you  fhould  ftir  up  the 
earth  frequently. 

Evergreen  fhrubs  and  trees  lately  planted  mull  be  frequently 
watered,  and  they  may  alfo  be  layered. 

Grafs  walks,  weed,  roll,  and  mow  frequently. 

Gravel  walks  wall  require  frequent  rolling. 

Hyacinths,  as  foon  as  the  leaves  begin  to  decay,  fhould  be 
taken  up,  then  laid  on  a  ridge  of  earth  with  their  leaves  down¬ 
wards,  and  covered  with  earth  two  or  three  inches  thick,  t© 
harden  and  ripen  the  roots. 

Infedls  of  various  forts,  as  earwigs,  caterpillars,  fnails>  &c; 
fhould  be  fearched  for  and*deftroyed. 

Mignonette  may  be  fown  in  the  open  ground,  for  a  fuccef- 
fionin  the  autumn. 

Myrtles,  heaths,  and  other  hardy  greenhoufe  plants  againft 
walls,  will  frequently  want  watering. 

Plant  bulbous  roots  which  have  been  forced  in  boxes  or 
glafles  into  the  open  ground,  to  ftrengthen  the  roots. 

Annuals  into  larger  pots,  and  on  the  borders,  and  cover  them 
with  a  pot  till  they  have  taken  root. 

Ranunculufes  fliould  be  weeded,  and  the  earth  gently  ftirred 
with  your  fingers. 

Rofe-trees  infe&ed  with  green  flies  or  grubs  nraft  be  con- 
ftantly  examined ;  wafh  off  the  flies  with  water,  and  pinch  thofe 
leaves  which  have  grubs'  in  them  with  your  ^finger  and 
thumb. 

To  have  rofes  late  in  the  autumn,  cut  off  every  flower-bud 
which  now  appears,  from  two  or  three  trees,  and  water  them, 
well  for  about  ten  days  afterwards. 

Seeds  of  any  fort  of  flowers  which  are  ripe  fhould  be  ga¬ 
thered. 

Shrubberies  fhould  be  frequently  hoed  with  a  Dutch  hoe,  to 
deflroy  the  young  -weeds  ;  and  fhrubs  and  flowers  in  pots  fliould 
be  fet  in  pans,  and  conftantly  watered. 

Sow  annuals  to  flower  late  in  the  autumn,  as 


Alyffon 

Candy-tuft 

Cornbottles 

Fumitory  (yellow) 

Larkfpurs 

Lavateras 


Lupines  (yellow) 

Mignonette 
Poppies 
Stock  (dwarf) 

Panfeys 

Peas  (fweet-fcented), 

Tuberofes,  ftill  plant  to  flower  late  in  the  autumn. 

Tulips,  if  out  of  bloom,  fhould  have  their  feed-veffels  brokeii 
off,  and  the  early  ones  taken  up. 

Water  annuals,  feedlings  newly  planted,  and  fhrubs  and 
trees,  very  frequently  in  dry  weather. 

Weeds  fhould  particularly  be  prevented  from  going  to  feed  f 
the  moft  expeditious  method  is  to  cut  them  up  with  a  Dutch- 
hoe,  made  to  cut  both  ways  j  and  if  neatly  done,  the  borders 
will  not  require  raking  afterwards,  if  cut  while  veiy  fmall. 


Trees,  and  Shrubs  in  Flower.. 

Almonds  (dwarf)  Jeffamines 

Azaleas  Judas-trees 

Bay-trees  Kalmias 

Berberry-trees  Laburnums 

Cherry  (doub.  flowering)  Lilacs 
Elder-trees  Rofes 

Gueldre3  rofe  Snowdrop-tree 

Hawthorns  Syringa 

Honeyluckles  Sweet-briars 
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Flowers. 

Anemones 
Bachelor’s  buttons 
Candy-tuft 
Canterbury  bells 
Catchfly 
Columbines 
Cowflip,  American 
Feverfew 
Foxgloves 
Fraxinellas 
Gentianella 
Globe- flower 
Honefty 
Hyacinths 
Jonquils 
Irifes 

Lily  of  the  valley 
Lilies 

London  pride 
Lychnideas 

Forced  Flowers. 

Carnations  Myrtles 

Geraniums  Orange  trees 

Jeffamines  Rofes. 

Tbe  Fruit-Garden  and  Orchard. 

Apricots  fliould  be  thinned  for  the  fecond  time,  and  all  fore- 
right  {hoots  pulled  off. 

Blighted  trees  fliould  have  hogs-dung  fpread  over  the  border, 
then  fork  up  the  ground  and  water  it  well. 

Pull  off  curled  leaves,  water  ,the  trees  all  over,  and  threw  to¬ 
bacco  dull  on  the  leaves,  or  fumigate  them  with  tobacco  fmoke, 
which  will  greatly  help  to  deftroy  the  infers. 

Budded  trees,  examine  often  to  pull  off  improper  {hoots. 

Caterpillars  mult  be  fearched  for  upon  apple  trees. 

IJitbud  all  wall-trees,  by  pulling  off  buds  which  come  out  in 
improper  places. 

Efpalier-  trees  fnould  be  examined  to  difbud  them  and  train 
in  the  fhoots. 

Grafted  trees  fnould  have  the  clay  taken  off,  if  properly 

united.  .  . 

Nectarines  and  peaches  will  require  thinning  for  the  firft 
time,  and  the  trees  to  be  difbudded. 

Strawberries  which  are  forced  fhould  have  the  dead  leaves 
pulled  off,  and  be  frequently  watered. 

Thofe  alfo  which  are  beginning  to  flower,  or  have  been 
lately  planted,  muff  be  conftantly  watered  in  dry  wea- 

ther.  . 

It  is  not  in  general  known,  that  hautbois-ftrawberries  and 
the  chilis  do  not,  like  all  the  others,  produce  hermaphrodite 
flowers,  but  male  and  female  flowers  on  feparate  plants;  and 
perfons  ignorant  of  this  fa<Ct,  allege  their  hautbois  are  blind ; 
whereas  thofe  flowers  which  turn  black  in  the  middle  are  male 
plants,  and  never  will  produce  fruit.  To  make  a  plantation  pro¬ 
perly, let  a  perfon  {killed  in  botany  examine  them  when  in  flower; 
he  will  then  eafily  diftinguifh  them  by  the  male  {lamina  above 
a  quarter  of  an  inch  high.  Moft  of  them  fhould  be  pulled  up, 
and  mark  with  a  (tick  The  male  ones,  for  you  cannot  diftinguifh. 
them  when  out  of  flower ;  it  is  true  the  females  will  produce 
fruit,  but  neither  fo  large  nor  well- flavoured,  and  frequently 
ill-fhaped,  and  the  feed  will  not  grow,  unlefs  impregnated  by 
the  male  flowers.  In  making  a  new  plantation,  do  it  in  the 
following  manner  : 


****** 

m  *  m  *  m 
****** 

The  male  plants  may  be  tranfplanted  when  in  flower,  if  you 
cover  them  with  a  flower-pot  for  a  few  days  after ;  three  males 
will  do  for  every  fourteen  females. 

Vines  will  require  a  conftant  attendance  to  pull  off  weak 
fhoots,  efpecially  where  two  come  together,  and  to  nail  th% 
branches. 

Water -trees  lately  planted,  or  any  infeCled  with  infeds* 

Fruits  in  Seafon. 

Almonds.  Cherries,  May  duke. 

Apples  Pears 

—  John  apple  —  Bonehretien 

—  Stone  pippin  —  German  mufeat 

—  Franche  rennet  —  Imperial  oak -leaved 

—  Pile’s  ruffet  —  Winter  beauty 

—  Wheeler’s  ruffet  —  Gobert  pear 

—  Haute  bonte.  —  Holland  bergamot 

Apricots  "I  —  Sarafin. 

Currants  )-for  tarts.  Tears  for  baking 
Goofeberries  J  • —  Pope. 

Cherries  Walnuts. 

- —  Early  dwarf 

On  tbs  Hotleds. 

Melons.  Strawberries* 

Tbe  Greenhouse. 

Air  muff  be  given  very  freely,  except  on  cold  nights. 

American  aloes  muff  be  frequently  watered,  and  placed  near 
the  windows. 

Geraniums  take  out  towards  the  end  of  tbe  month,  except 
thofe  with  variegated  leaves. 

Myrtles  which  are  fmall,  turn  out  of  the  pots,  and  plant 
them  in  a  bed  of  rich  light  earth. 

Orange-trees  muff  be  frefh  potted,  if  not  done  laft  month  ; 
and  as  foon  as  the  leaves  of  mulberry-trees  are  the  fize  of  a  halP 
crown,  it  fliews  that  the  weather  is  fettled,  and  they  may  fafely 
be  fet  out. 

Water  conftantly  the  young  trees  fown  in  March,  or  any  on, 
the  hotbeds. 

Seedling  plants  fhould  be  attended  to,  and  fhaded  with  mats, 
when  the  fun  is  hot  in  the  middle  of  the  day,  and  be  frequently 
watered. 

Succulent  plants  fliould  be  earthed  at  the  top,  but  not  fluff¬ 
ed,  and  ftill  remain  in  the  houfe  towards  the  windows,  and  be 
often  but  fparingly  watered. 

Water  plants  frequently,  and  a  little  at  a  time,  rather  than, 
too  much  at  once. 

Windows  may  be  kept  open  all  day,  and,  towards  the  end  of 
the  month,  all  night,  to  inure  the  plants  by  degrees  to  the. 
open  air. 

JUNE. 

Tbe  Kitchen-Garden. 

Aromatic  herbs,  flowers,  and  fhrubs,  for  drying  and  diftil- 
ling,  gather  when  dry  ;  they  are  in  the  greateft  perfeffion  juft 
as  the  flowers  begin  to  open. 

Beans  will  ftill.  require  earthing,  and  the  tops  of  thofe  which 
are  in  flower  fhould.  be  cut  off. 

Beets  fhould  be  thinned,  to  their  proper  diftance  of  ten  ot 
twelve  inches  at  leaft. 

Boorccle,  plant  the  firft  crop,  and  fow  the  third. 


Monkfhood 
Narciffufes 
Ornithogalums 
Peonies  * 

Pinks 

Polyanthus  -narciffus 
Poppies 
Ranunculufes 
Rockets 
Saxifrage 
Scabious 
Scarlet  lychnis 
Sea  pink 
Solomon's  feal 
Spiderwort 
Stock  July  flower 
Sweet  peas 

Tulips — with  feveral  others, 
of  the  laft  month. 
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Brocoli,  plant  the  firft,  prick  out  the  third,  and  fow  the 
fourth  crop. 

Cabbages,  plant  the  third  crop,  prick  out  the  fourth,  and 
fow  the  fifth. 

Bed  cabbages,  plant  the  fecond  crop,  and  fow  the  third. 

Savoys,  plant  the  firft  crop,  prick  out  the  fecond,  and  fow 
the  third. 

Cabbage  turneps,  kc.  for  cattle,  as  deferibed  laft  month, 
fow  for  the  fecond  crop. 

Carrots  and  parfneps,  finith  hoeing,  and  leave  them  at  eight 
or  ten  inches  at  leaft. 

Capficums,  finifh  planting  out,  and  hoe  and  water  them  fre¬ 
quently  in  dry  weather,  for  in  late  feafons  they  will  not  ripen 
unlefs  brought  very  forward  early. 

Caterpillars,  fearch  for  on  cabbages  and  apple-trees. 

Cauliilowers,  plant  the  third  crop,  and  prick  out  the 
fourth. 

Celery,  plant  the  firft  crop,  prick  out  the  fourth,  and  fow 
the  fifth. 

Colefeed  and  rape  may  now  be  fown,  if  the  ground  be  in 
proper  order. 

Coleworts,  fow  the  fecond  crop. 

Crefs  and  muftard,  intended  to  ftand  for  feed,  ftiould  now  be 
hoed  for  the  laft  time  ;  the  crefs  left  at  fix  inches  diftance,  and 
the  muftard  at  eight. 

Cucumbers  againft  walls,  nail  up  or  ftick. 

Thin  and  draw  up  earth  to  the  ftems  of  thofe  under  bell- 
glalfes,  and  water  them  frequently. 

Endive,  plant  out  the  firft  crop,  thin  the  fecond,  and  fow 
the  third. 

Finochio,  or  Italian  fennel,  fow  the  third  crop. 

Hoe  or  weed  the  beds  of  beets,  carrots,  leeks,  lettuces, 
onions,  parfley,  parfneps,  turneps,  kc.  to  their  proper  dis¬ 
tances. 

Kidney-beans,  fow  the  fourth  crop,  and  place  fticks  to  the 
runners. 

Lavender,  rofemary,  rue,  and  fage-cuttings,  plant  in  the 
lhadc. 

Leeks,  hoe  and  thin  to  about  four  inches  diftance,  to  be  ready 
for  tranfplanting  in  July. 

Lettuces,  fow  the  fixth  orop  in  a  cool  place,  and  thin  thofe 
for  feed  to  a  foot  diftance. 

Melons  in  frames,  cover  with  mats  in  the  middle  of  the 
day,  and  lay  pieces  of  broken  earthen  plates  or  dithes  under  the 
fruit. 

Plant  out  thofe  for  the  oiled  papers. 

Mufhroom-beds,  examine  frequently,  that  they  do  not  want 
water. 

Onions,  thin  to  fix  or  eight  inches  diftance. 

Parfley  in  beds  for  garnifh,  and  the  large  rooted,  thin  to  eight 
or  ten  inches  diftance. 

Parfneps  mutt  be  thinned  to  ten  or  twelve  inches. 

Peas,’  fow  the  laft  marrowfats  in  a  cool  place. 

'Plant  Brrorcole  Celery  Melons 

Brocoli  Endive  Rofemary 

Cabbages  Lavender  Rue 

Cauliflowers  Lettuces  Sage. 

Pot-herbs  and  fiweet-  herbs,  weed  frequently,  and  gather  for 
drying,  juft  before,  they  begin  to  flower  ;  then  tie  them  up  in 
.fmali  punches,  and  hang  them  acrofs  lines  in  a  fhady  room  to 
'dry. 

Prick  out  brocoli,  cabbages,  cauliflowers,  celery. 

r  adiihes,  fow  the  feventh  crop,  and  turnep  rooted,  and 
black  Spanifb,  in  a  cool  place. 

Rape  and  colefeed  may  now  be  fown. 

Seeas  or  all  forts  muft  be  gathered  as  they  ripen,  and  defended 
from  birds. 


Sow  Boorcole  Finochio  Rape 

Cabbages  Kidney-beans  Spinach 

Celery  Lettuces  Turneps 

Colefeed  Peas  Turnep  ra- 

Coleworts  Radifhes  difhes. 

Endive 

Spinach,  fow  the  fifth  crop  thin  in  a  cool  place. 

Thin  the  following  crops,  and  leave  them  at  their  proper  dis¬ 
tances,  as 

Beets,  at  ten  or  twelve  inches  at  leaft. 

Carrots,  at  eight  or  ten  inches. 

Leeks  may  be  left  at  only  four  inches,  and  tranfplanted  In 
July. 

Lettuces  intended  for  feed,  at  leaft  a  foot  afunder ;  but  fifteen 
inches  is  better. 

Onions,  at  fix  or  eight  inches. 

Parfley,  in  beds  at  eight  or  ten  inches. 

Parfneps,  to  ten  or  twelve  inches. 

Turneps,  at  fix  or  eight  inches. 

Turneps,  fow  the  fourth  crop,  and  hoe  the  others. 

Water  all  beds  of  feedlings  and  cuttings  frequently. 

Weeding  the  young  crops  is  of  the  utmoft  confequence  this 
month,  efpecially  if  it  be  a  rainy  feafon,  and  muft  not  on  any 
account  be  omitted  ;  nor  let  any  weeds  run  to  feed. 


Produce  of  the  Kitchen-Garden. 


Artichokes 

Cives 

Peas 

Afparagus 

Crefs 

Potatoes 

Balm 

Efchalots  (green) 

Purflane 

Bafil 

Fennel 

Radifhes 

Beans 

Horfe-radifh 

Sage 

Beets 

Leeks 

Savory 

—  green 

Lettuces 

Sorrel 

Borage 

Marjoram 

Spinach 

Brocoli 

Marygold 

Sprouts  of 

Burnet 

Mint 

Brocoli 

Cabbages 

Muftard 

Tanfey 

Carrots 

Onions 

Thyme 

Cauliflowers 

Parfley 

Turneps 

Celery 

Chervil 

Parfley-roots 

On  the  Hotheds. 

'YVater-crefles. 

Carrots 

Kidney-beans 

Muftrooms 

Cucumbers 

Melons 

Strawberries. 

The  Flower-Garden  and  Shrubbery. 

Anemones,  take  up  before  their  leaves  are  quite  withered,  and 
they  will  be  more-  readily  found. 

Annuals  from  the  hotbeds  will  require  frefh  potting,  and 
may  be  placed  in  the  open  air  if  it  be  fettled  and  warm,  but 
will  want  frequent  watering. 

Annuals  on  the  borders  fhould  have  the  earth  ftirred  up  with 
a  hoe,  and  be  often  watered,  and  more  fown  to  flower  in  au¬ 
tumn,  as  deferibed  laft  month. 

Biennials  and  perennials,  tranfplant  from  the  feedbeds. 

Borders  of  the  flower  garden  and  ft  rubbery,  frequently  hoe 
and  rake. 

Box  may  be  clipped,  but  always  do  it  in  moift  weather. 

Bulbous-rooted  flowers  of  every  fort,  whofe  leaves  are  nearly 
withered,  fhould  be  taken  up  before  the  leaves  entirely  difap- 
pear,  and  put  into  ftallow  wooden  boxes,  as  directed  for  hya¬ 
cinths,  as  foon  as  dry. 

Carnations  will  require  to  be  examined  frequently,  to  tie 
them  up  to  the  fticks,  and  fearch  for  the  earwigs. 

Evergreens  may  be  clipped  in  moift  weather. 

Grafs  and  gravel  walks  will  frequently  require  weeding,  but 
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t  fhould  be  done  after  rain,  for  then  the  roots  may  be  drawn  out 
without  breaking  :  they  will  often  want  mowing  and  rolling 
alfo. 

Hyacinths,  as  foon  as  dried,  fhould  be  taken  out  of  the 
ground,  then  rubbed  with  a  woollen  cloth  to  clear  them  entirely 
from  earth,  and  laid  in  fhallow  wooden  drawers  ;  but  they 
fliould  never  be  put  into  flower-pots,  earthen  pans,  or  laid  on 
brick  floors,  for  they  will  contrail  a  mildew  or  mouldinefs, 
which  will  caufe  them  to  rot. 

Infe  its  of  all  forts  fhould  be  fought  for  and  deflroyed. 

Kidney-beans  will  want  earthing,  flicking,  and  the  runners 
to  be  trained  to  the  flicks. 

Mignonette,  from  the  feedbeds,  fhould  be  tranfplanted  into 
fmall  pots,  and  only  three  put  into  each  ;  it  will  then  be  ready  to 
put  into  larger  pots,  or  upon  the  borders. 

Myrtles,  and  other  greenhoufe  plants  againfl  walls,  fhould  be 
frequently  watered,  all  foreright  fhoots  pulled  off  while  fmall, 
and  the  others  nailed  to  the  walls  with  long  narrow  fhreds  of 
fine  cloth. 

Perennials  and  biennials,  plant  out  from  the  feedbeds  in 
fhowery  weather ;  and,  if  the  fun  fliould  be  very  hot  foon  after, 
cover  each  plant  with  a  flower-pot,  until  they  have  taken 
root. 

Pinks  may  now  be  increafed  by  making  pipeings  or  cuttings, 
but  a  glafs  mult  be  placed  over  them. 

Plant  out  all  annuals  from  the  feedbeds  and  hotbeds. 

Biennials  and  perennials  from  the  feedbeds. 

Mignonette  both  in  pots  and  on  borders. 

Pipeings  of  carnations  and  pinks. 

Ranunculufes,  attend  to  and  take  up,  as  foon  as  the  leaves  are 
quite  withered. 

Rofe-trees  may  now  be  layered  and  budded,  and  fome  very 
rotten  dung  fpread  on  the  ground,  and  digged  in,  and  fre¬ 
quently  watered ;  the  flies  and  grubs  mull  alfo  be  attended 
to  in  this  month. 

Seedlings  of  trees,  fhrubs,  or  flowers,  fliould  be  covered  with 
mats  in  the  day-time,  and  frequently  watered;  but,  if  in  pots,  re¬ 
move  them  into  the  lhade. 

Seeds  of  all  forts  which  are  ripening  fliould  be  attended  to, 
and  gathered  before  they  drop  out  of  the  pods.  By  a  little  at-* 
tention  to  them,  in  mod  feafons,  you  may  have  enough  for  the 
next  year,  and  lave  the  expence  of  buying. 

Shrubberies  ought  frequently  to  be  looked  over,  all  draggling 
branches  fhould  be  cut  off  or  tied  up,  and  the  grounds  ftirred 
with  a  Dutch  hoe. 

Shrubs  in  pots,  fet  in  pans,  and  water  frequently. 

Sow  annuals  as  deferibed  lafl  month,  to  flower  in  autumn,  in 
any  vacancies  that  there  may  be  on  the  borders  of  the  ftirubbery 
or  flower-garden. 

Tulips  fliould  be  taken  up  before  their  leaves  are  quite  de¬ 
cayed,  that  you  may  find  them  more  readily  ;  and  if  any  of  the 
offsets  be  very  fmall,  plant  them  again  direCUy,  and  lay  the 
roots  to  dry  in  fhallow  boxes. 

Tulips  produce  new  bulbs  every  year,  and  the  old  ones  decay 
entirely ;  therefore  they  fliould  never  be  taken  up  until  the  new 
bulbs  are  quite  formed. 

Water  annuals  in  pots  conflantly  ;  feedbeds  of  all  forts  ;  and 
fhrubs  and  trees  lately  planted. 

Weeds  in  this  month  are  of  the  utmofl  confequence  to  be  de¬ 
flroyed,  before  they  flower,  and  when  cut  down  fliould  be  raked 
up  and  carried  away,  for  many  forts  will  otherwife  ripen  their 
feeds  while  they  remain  on  the  ground. 

Trees  and  Shrubs  in  Flower. 

Azaleas  Gueldres  rofe 

Bay-tree  Honeyfuckles 

Berberry-tree  Horfc-chefnuts 

Vol.  HI. 


Jeffa  mines 

Rofes 

Kalmias  ' 

Rofe  acacia 

Laburnums 

Rpfemary 

Lavender 

Sage-tree 

Lilacs 

Snowdrop-tree 

Magnolias 

Sweet-briars 

Maple  (fcarlet). 

Syringa 

Mountain  afn 

Tulip-tree — and  fome 

Priv* 

others. 

Flowers. 

Amaranths 

Lupines 

Annual  flock 

Lychnideas 

Apocynums 

Mallows 

Balfams 

Martagons 

Bear’s-breech 

Marygolds 

Campanulas 

Narciffufes 

Carnations 

Naflurtium 

Chinefe  pinks 

Orchifes 

Chryfanthemum 

Ornithogalums 

Convolvulus 

Peonies 

Cornflower 

Periwinkles 

Ccwflip  (American) 

Pinks 

Everlafting  flower 

Poppies 

Feverfew 

Ranunculufes 

Foxgloves 

Rockets 

Fraxinellas 

Saxifrage 

FritillarifcS 

Scabious 

Gentianellas 

Scarlet  lychnis 

Gladiolus 

Snapdragon 

Globe-flower 

Spiderwort 

Golden-rod 

Stocks 

Hollyhocks 

Sunflowers 

Honefty 

Sweet  William* 

Irifes 

Sweet  peas 

Ladies  flipper 

Tulips 

Larkfpurs 

W all  -flowers — and 

Lily  of  the  valley 

many  others. 

The  Fruit-Garden  and  Orchard. 

Apple-trees  in  efpaliers  mufl  be  frequently  examined ;  all 
foreright  fhoots  fliould  be  taken  off  while  fmall,  and  the  others 
regularly  trained  to  their  proper  diftances  ;  and  fearch  for  ca¬ 
terpillars. 

If  the  ftandard  apple-trees  be  infeCled  with  caterpillars,  light 
fome  damp  flraw,  and  with  a  fork  dire£l  the  fmoke  through 
the  tree,  and  they  will  foon  be  fuffocatcd,  and  inftantly  drop 
down. 

Apricots  mufl  be  thinned  for  the  third  and  lafl:  time,  and  the 
fhoots  frequently  nailed  up. 

Blighted  trees  mufl  be  conflantly  attended  to,  as  directed 
lafl  month. 

Bud  apricots,  cherries,  and  peach-trees. 

Caterpillars,  fearch  for  upon  apple-trees. 

Cherry-trees  againfl  walls  fliould  be  covered  with  nets,  to  de¬ 
fend  the  fruit  from  birds. 

Efpalier-trees,  look  over  frequently,  and  train  in  the  flioote 
in  regular  order. 

Fig-trees,  nail  up  with  very  flrorig  fhreds. 

Nail  up  every  week  fhoots  of  wall-trees. 

Nectarines  and  peaches  will  require  thinning  the  fecond  time, 
the  fhoots  nailing  up,  and  pinching  off  the  ends  where  vacan¬ 
cies  want  filling  up. 

Pears  and  plums,  nail  up  as  they  flioot,  and  pull  off  all  fore¬ 
right  fhoots. 

Stocks,  intended  to  be  budded,  keen  free  from  weeds, 
g  L 
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Strawberries  in  flower  will  want  frequent  watering  in  dry 

weather. 

Lay  tiles  or  wheat-draw  under  the  fruit  of  the  fcariets,  and 
pull  off  all  decayed  leaves ;  this  will  keep  the  fruit  clean,  and 
caufe  it  to  ripen  fooner  by  fcveral  clays. 

Cut  off  all  runners  as  fad  as  they  fhoot ;  but,  if  you  want  to 
make  lome  frefli  beds,  referve  the  tird  runners  as  they  are  the 
ftrongeft. 

Attend  to  the  dowering  of  the  hautbois,  as  direfted  lad 
month. 

Vines  will  require  condant  attendance,  in  rubbing  od  im¬ 
proper  buds,  and  nailing  up  the  dioots. 

Water  thofe  trees  frequently  which  are  blighted. 

All  newly -planted  trees  in  dry  weather. 

Strawberries  which  are  in  dower. 


Almonds. 

Apples 

—  John  apple 

—  Franche  rennet. 

Apricots  T 
Currants  >  for  tarts, 
Goofeberries  J 
/Cherries  > 

• — ■  Early  dwarf 
• —  May  duke. 

Melons. 

Neftarinesjfor  ^ 


Fruits  in  Seafon. 

Pears 


—  Gobert 

—  Holland  bergamot 

—  Saralin. 

Pears  for  baking 

—  Pope. 

Strawberries 
■ —  Alpine 

—  Scarlet. 

Walnuts. 


Peaches 


Tbc  Greenhouse. 


Air  may  now  be  given  very  freely  in  the  greenhoufe,  and  the 
windows  may  be  kept  open  all  night. 

Aloes,  frefh  earth,  and  place  near  the  windows,  but  take 
eut  the  Americans. 

Cuttings  of  various  forts,  plant  under  bell  or  hand-glades  at 
the  end  of  the  month. 

Earth  all  the  plants  every'  month  at  top,  if  not  drifted  ;  it 
caules  them  to  look  neater,  and  to  grow  better. 

Geranium  fecdlings  fown  in  March  will  now  require  prick¬ 
ing  out,  and  cuttings  planted  under  glades. 

Inarch  jeflamines,  lemons,  and  oranges. 

leaver  jeffamines,  oleanders,  and  many  others. 

Myrtle  cuttings,  plant  at  the  end  of  the  month  under  glades, 
but  never  take  them  off  till  they  have  grown  two  inches. 

Orange-trees,  if  not  taken  out  at  the  end  of  lad  month,  will 
require  it  at  the  beginning  of  this.  Clean  well  the  leaves 
which  are  mildewed,  or  have  infedts  on  them,  with  a  fpunge  and 
warm  water. 

Inarching  may  now  be  performed. 

Thofe  on  hotbeds,  and  the  young  fecdlings,  mud  be  attended 
to,  and  the  dems  of  the  old  trees  diould  be  frequently  wadied. 

Seedling  plants  of  all  forts,  frequently  water,  anddiade  in  the 
middle  of  the  day,  and  prick  out  the  dronged  to  make  room  for 
the  others. 

Succulrnt  plants  may  now  be  drifted,  the  offsets  taken  offj 
placed  near  the  windows,  and  be  frequently  watered. 

Watering  fome  of  the  plants  will  be  neceffary  almod  every 
■day. 

JULY. 

Tie  Kitchen-Garden. 

Aromatic  herbs,  flowers,  and  Ihrubs,  gathered  lad  month,  if 
hung  on  lines  will  foon  be  dried  ■,  it  is  then  better  to  drip  off 
the  leaves  and  dowers  from  the  dalks,  and  put  them  into  pa¬ 
per-bags,  which  will  preferve  their  flavour  better,  and  keep 
them  free  from  dud.  Continue  to  gather  them  before  their 
flowers  are  too  much  opened. 


Afparagus,  if  you  jike  to  hav«Tome  in  autumn,  rouft  fee  at¬ 
tended  to  at  the  beginning  of  this  month  j  the  ftalks  mud  be 
cut  down,  and,  if  it  be  dry  weather,  the  beds  mud  be  very  well 
watered  with  the  draining  which  comes  from  a  dunghill ;  the 
next  day  fork  them  up  lightly,  and  rake  them  fmooth  ;  if  the 
weather  continues  dr}',  water  it  every  night  for  a  week,  and  in 
about  eight  or  ten  days  it  will  be  fit  to  cut. 

If  you  praftife  this  every  year,  leave  two  or  three  beds  uncut 
at  fpring,  and  make  fome  more  beds  to  allow  for  this  double 
crop. 

Beans,  plant  the  fifth  crop  of  mazagan,  and  the  fourth  of 
Windfors,  for  late  crops. 

Beets,  finith  thinning  to  their  proper  didance. 

Boorcole,  plant  the  lecond  crop,  prick  out  the  third,  and  the 
fird  of  Anjou. 

Brocoli,  plant  out  the  third  crop,  and  prick  out  the 
fourth. 

Cabbages,  plant  the  fourth  crop,  and  prick  out  the  fifth. 

Bed  cabbages,  prick  out  the  third  crop. 

Savoys,  plant  the  fecond  crop,  and  prick  out  the  third. 

Cabbage  turneps,  See.  for  cattle,  prick  out  the  fird  crop. 

Carrots  to  draw  young,  fow  the  third  crop. 

Capficums,  earth  up  and  frequently  water. 

Caulidowers,  plant  out  the  fourth  crop. 

Celery,  plant  the  fecond  crop,  and  prick  out  the  fifth. 

Colefeeds,  coleworts,  and  rape,  finith  fowing. 

Prick  out  the  fecond  crop  of  coleworts. 

Cucumbers  on  the  open  ground,  dick  with  branches  of  elm; 
or  other  dicks. 

Endive,  lay  tiles  on  it,  or  tie  up  the  fird  crop,  plant  the 
fecond,  thin  the  third,  and  fow  the  fourth  crop  very  thin. 

Efchalots  and  garlic,  take  up  fome  for  prefent  ufe. 

Finochio,  low  the  fourth  crop. 

Kidney  beans,  fow  on  a  fouth  border  the  fifth  and  laft 
crop. 

Lavender  and  rofemary  cuttings,  dill  plant. 

Leeks,  plant  out  in  double  rows,  at  fix  inches  didance,  and  * 
foot  between  the  rows. 

Lettuces,  fow  the  feventh  crop  in  a  cool  place,  and  hoe  thofe 
intended  for  feed. 

Melons  mud  lie  frequently  attended  to. 

Muthrooms, water  in  dry  weather. 

Onions,  when  their  leaves  begin  to  wither,  pull  out  of  the 
ground. 

Sow  the  fird  crop  of  Welfh,  and  the  laft  crop  to  draw 
young. 

Partley,  fow  the  third  crop  near  a  fouth  wall. 

Peas  fown  laft  month  will  want  fticking  ;  and  fow  the  fourtk 
crop  ofhotfpurs. 

Plant  Beans  Cauliflowers  Lettuces 

Boorcole  Celery  Red  cabbage* 

Brocoli  Lavender  Rolcmary 

Cabbages  Leeks  Savoys. 

Pot-herbs  and  fweet-herbs,  gather  for  drying,  and,  as  foo*i 
as  dried,  ftrip  off  the  leaves  and  put  them  into  paper-bags. 

Prick  out  boorcole,  brocoli,  cabbages,  celery,  and  cole* 
worts. 

Radifhes,  fow  the  eighth  crop,  alfo  turnep-rooted,  and  black 
Spanifli,  and  hoe  the  fird:. 

Seeds  of  all  forts  mud  be  attended  to,  and  gathered  as  they 
ripen. 

Sow  Carrots  Kidney-beans  Radifhes 

Colefeed  Lettuces  Rape 

Coleworts  Onions  Spinacti 

Endive  Parfley  •  Turneps 

Finochio  Peas  Turnep-radiflj, 
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Spinach,  few  the  fixth  crop,  and  the  firft  of  prickly,  in  a 
•ool  place,  very  thin. 

Turneps,  low  the  fifth  and  principal  crop  for  winter  ufe,  and 
hoe  the  other  crops. 

Water  beds  of  feedlings  and  all  young  crops. 

Weeds  mull  be  conftantly  attended  to,  and  raked  of!'  the 
ground,  or  elfe  many  forts  will  ripen  as  they  lay  on  the 
ground. 

Produce  of  the  Kitchen-  Garden* 


Angelica 

Leeks 

Artichokes 

Marjoram 

Afparagus  (if  cut  down) 

Mary  golds 

Balm 

Melons 

Bafil 

Mint 

Beans 

Mufti  room® 

Beet  (green) 

Muftard 

Borage 

Onions 

Burnet 

Parfley 

Cabbages 

Peas 

Carrots 

Potatoes 

Cauliflower* 

Purflane 

Chervil 

Radiflies 

Gives 

Rocambole- 

Crefs 

Rofemary 

Cucumber*. 

Sage 

Endive 

Savory 

Efchalots 

Sorrel 

Fennel 

Spinach 

Garlic 

Tan  fey 

Horfe-radifti 

Thyme 

Kidney-beans 

Lavender 

Turneps. 

The  Flower-Garden  and  Shrubbery. 

Annuals  in  pots  require  a  conftant  attention,  that  they  da 
not  want  water,  and  alfo  thofe  on  the  borders,  which  will  re¬ 
quire  lticking  and  tying. 

Seeds  nearly  ripe  mull  be  watched  and  gathered,  or  elfe  many 
forts  will  be  loll. 

Annuals,  to  flower  late  in  autumn,  may  fiftl  be  {own. 

Auriculas  and  polyanthufes  from  the  feedbed  fliould  be 
tranfplanted  upon  a  ftiady  border,  and,  if  -  polSble,  in ,  rainy 
weather. 

Box  and  evergreen  flirubs,  finifti  cutting. 

Bud  the  curious  forts  of  jcll'a mines,  roles,  and  feveral  other 
forts.. 

Bulbous  roots  mull  flrfl  be  attended  to,  to  take  up  dry  and 
clean,  and  then  put  in  lhallow  wooden  boxes.  Saffron-crocus,, 
and  many  other  forts,  which  flower  in  autumn,  may  now  be 
planted. 

Carnations  mud  be  conftantly  watered,  earwigs  fearched  for, 
and  layers  and  pipeings  made. 

Evergreens,  if  required,  may  now  be  tranfplanted,  but  il 
{hould  be  done  in  rainy  weather ;  and  let  the  clipping  be  fi- 
niflied. 

Grafs  and  gravel  walks  mull  be  conftantly  weeded,  mowed, 
and  rolled. 

Hyacinths  {hould  be  examined  to-fee  that  there  is  no  mouldi- 
nefs  among  them ;  and  if  any  be  decayed,,  they  mull  be  taken- 
away. 

Kidney-beans  mull  be  examined,  that  they  are  trained  to  the 
flicks,  and  watered  in  dry  weather. 

Lilies  of  many  forts,  if  they  have  done  flowering,  may  be 
taken  up  ;  but  the  roots  are  fo  full  of  moifture,  that  the  fmall, 
offsets  muft  be  planted  again  diredtly. 

Mignonette  fliould  now  be  fown  to  flower  in  winter,  and 
more  put  into  pots. 
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Myrtles,  and  other  greenhoufe  plants  againft  walls,  will  re¬ 
quire  frequent  nailing  and  watering. 

Perennials  and  biennials,  finifh  planting  from  the  fted*- 
beds. 

Pinks,  finilh  making  pipeings  or  cuttings* 

Plant  auricula  and  polyanthus  feedlings. 

Biennial  and  perennial  feedlings. 

Cuttings  of  fcarlet  lychnis  and  pinks. 

Evergreens,  if  the  weather  be  rainy. 

Mignonette  into  pots.  Offsets  of  lilies. 

Offsets  of  autumnal-flowering  bulbs. 

Pipeings  of  carnations  and  pinks. 

Saffron-crocus. 

Ranunculufes  muft  be  taken  up,  and  laid  in  the  fliade  to  dry, 
then  well  cleaned  from  earth,  and  laid  in  {hallow  boxes,  or  put 
into  paper  boxes 

Rofl-trees,  finifli  layering  and  budding. 

Seedling-trees,  flirubs,  and  flowers,  muft  be  properly  fhaded 
and  watered. 

Seeds  now  begin  to  ripen  very  fall ;  therefore  muft  be  con- 
ftan'tly  attended  to,  and  gathered. 

Shrubberies  will  require  frequent  attention  in  pruning  or 
hoeing. 

Sow  the  laft  crop  of  hardy  annuals  and  mignonette. 

Tulips  fliould  be  finifhed  taking  up,  and,  as  foon  as  dry^. 
the  earth  fliould  be  rubbed  oft,  ar.d  then  laid  in  {hallow  boxes. 

Water  annuals  in  pots  frequently,  feedbeds,  and  young  trees 
and  flirubs  planted  this  fpring. 

Weeds,  if  it  be  rainy  this  month,  grow  very  fall ;  therefore- 
the  ground  fliould  be  frequently  hoe^>  and  no  weeds  fuffered  to 
run  to  feed. 

Trees  and  Shrubs  in  Flovjer.. 


Azaleas  Honeyfuckles  Rofe-acacias 

Bramble  Jeflamines 

Rofes 

Broom  Iteas 

Rofemary 

Button-wood  Kalmias 

Syringa 

Ciftules  Laburnums 

Sweet-briar 

Climber  Magnolias 

Tulip- trees. 

Flowers. 

African  marygoid 

Mallows 

Amaranths 

Martagons 

Balia  ms 

Marvel  of  Peru 

Bachelor’s  buttons 

Nafturtiums 

Campanulas 

Crnithogalums 

Candy-tufts 

Panfeys 

Carnations 

Peonies 

Catchfly 

Periwinkles 

Chinefe  pinks 

Pinks 

Chryfanthemums- 

Poppies 

Cockfcombs 

Ranunculufes 

Columbines 

Rockets 

Convolvulus 

Saxifrage 

Egg-plants 

Scabious 

Feverfew 

Scarlet  beans 

French  mar) 'golds 

Scarlet  lychnis 

Globe-flower 

Spidervvort 

Golden-rods 

Stocks 

Hollyhocks 

Sunflower 

Honefty 

Sweet  peas 

Infes 

Sweet  fultarr 

Larkfpurs 

Sweet  Williams 

Lavatcras 

Tricolors 

Lilies 

Tuberofls 

London  pride 

Veronicas 

Lupines 

Wall-flowers— and  many 

Lycfan  ideas 

others. 

gardening. 
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The  Fruit-Garden  and  Orchard. 


Ants,  flies,  and  wafps,  begin  to  deftroy  as  foon  as  they  ap¬ 
pear,  by  hanging  bottles  hair  filled  witn  fugar,  or  honey  and 
■water. 

Apricot-trees,  frequently  look  over ;  pull  off  all  foreright 
fhoots,  and  nail  tfiofe  which  are  to  remain. 

Blighted  trees  attend  to,  and  water  the  borders  frequently. 

Budding  of  apricots,  cherries,  and  peaches,  finifh. 

Currants,  intended  to  be  preferved  till  autumn,  fliould  now 
be  covered  with  mats. 

Efpalier-tre.es,  examine  frequently,  and  train  in  the  {hoots.. 

Fig-trees  require  nailing  up  as  they  fhoot  with  Itrong  nails 
and  long  fhreds. 

Fruit  Ihould  be  gathered  in  the  morning  as  foon  as  the  fun 
"has  dried  the  dew  from  it,  and  before  it  is  heated,  and  then  laid 
in  a  cool  room. 

Fruit- room  fliould  now  be  prepared  ;  it  fhould  be  fituated  to 
the  fouth,  the  fhelves  neat  and  clean,  the  walls  covered  with 
tiles,  or  elfe  white-wafhed  or  painted  white. 

Infefts  of  all  forts  deftroy. 

Flail  up  every  week  the  the  {hoots  of  wall-trees. 

Nedtarines  and  peaches,  thin  for  the  third  and  laft  time,  and 
mail  up  the  Ihoots. 

,  Strawberries,  in  flower,  water  conftaritly  in  dry  weather,  and 
pull  off  decayed  leaves. 

Tie  up  the  fruit  of  the  hautbois  and  other  large  forts  to 
flicks. 

Cut  off  all  runners  after  the  firft,  and  thefe  fliould  be  planted 
out  as  foon  asfome  rain  falls. 

Vines  muft  be  very  frequently  attended  to,  to  nail  up  the 
■flioots,  and  to  pull  off  all  improper  buds. 

Wall-trees  will  require  a  conftant  attention  to  nail  up,  and 
water  in  very  dry  weather. 

Water  the  blighted  and  new  planted  trees. 

Strawberries  in  flower,  or  runners  lately  planted. 


Fruits 

Apples 

—  Juneating 
- —  Codlin. 

Apricots 

—  Early  mafculine. 
Cherries  • 

■ —  Dukes 
- —  Hearts 
-• —  Kentifh 

—  Carnation. 

■Currants. 

Pigs 

■ —  Early  long  blue. 
Goofeberries. 

Grapes 

■ —  Sweet  water 
■ —  Mufcadine 

—  Black  clufter. 

Melons. 

Peaches 

—  Early  Anne 


Peaches,  Yellow  alberge 

—  Early  red. 

Pears 

—  Small  mufeat 

—  St.  John’s 

—  Aurate. 

Plums 

—  Early  Tours 

—  Blue  primordian 

—  Early  yellow. 
Strawberries 

—  Scarlet 

—  Alpine 

- —  Hautbois 

—  Carolina 

—  Red  wood 

—  White  wood 

—  Bath  chili 

—  Devonfliire  chili 

—  Chili. 


The  Green-House. 


African  aloes,  and  other  fucculent  green-houfe  plants,  may 
mow  be  fet  out  in  the  open  air. 

Cuttings  of  afters,  geraniums,  grewias,  myrtles,  and  any 
other  forts  you  choofe  to  propagate,  fhould  now  be  planted 
under  bell  or  hand-glafles;  but  the  glaffes  fliould  not  be  taken 
off  until  they  have  grown  an  inch. 


Earth  the  tops  of  all  the  pots,  firft  taking  a  little  out. 

Geranium  cuttings,  plant,  and  prick  out  the  feedlings  before 
they  are  too  thick. 

Thofe  with  variegated  leaves  do  better  in  alcoves,  or  under  a 
little  fhelter. 

Greenboufe,  paint  and  whitewafh. 

Inarching  and  layering  various  forts  may  ftill  be  performed! 

Myrtle  cuttings,  plant  under  glaffes,  and  water  frequently 
near  the  glafs,  without  taking  them  off;  and  the  fmall  ones 
may  be  planted  in  beds. 

Orange-trees  muft  be  examined,  if  there  be  not  infefts 
under  the  leaves,  and  vvafh  them  off. 

Tbofe  on  hotbeds,  (hade  and  water  often. 

Inarching  may  ftill  be  performed. 

Stocks,  when  four  inches  high,  plant  in  feparate  pots. 

Pans  fliould  be  placed  under  all  the  pots,  as  it  is  better  for  the 
plants,  and  faves  much  trouble  in  watering. 

Seedling  plants,  fliade,  water,  and  prick  out. 

Succulent  plants,  as  aloes,  cereufes,  ficoides,  Indian  figs, 
lorch-thiftles,  &c.  may  now  be  fet  abroad. 

Watering  the  plants  muff  be  attended  to  every  day. 

AUGUST. 

The  Kitchen-Garden. 

Alifanders,  angelica,  and  chervil,  fow. 

Afparagus  cut  down  laft  month  will  require  conftant  wa¬ 
tering. 

Beans  planted  laft  month  will  want  watering. 

Boorcole,  brocoli,  cabbages,  cauliflowers,  and  coleworts,  lately 
planted,  will  require  hoeing  around  them,  and  earth  muft  be 
drawn  up  to  their  Hems. 

Brocoli,  plant  out  the  third  crop. 

Cabbages,  for  the  firft  crop  at  fpring,  Ihould  be  fown  about 
the  tenth  or  twelfth  day  of  the  month. 

Cabbage-tumeps,  prick  out  the  fecond  crop. 

Carrots,  fown  laft  month,  weed  as  foon  as  they  appear. 

Cauliflowers,  for  the  firft  fpring  crop,  fow  about  the  twen¬ 
tieth  in  rich  earth,  but  fliade  them  in  the  middle  of  the  day 
by  mats. 

Celery,  earth  the  firft  crop  for  blanching,  and  plant  out  the 
third. 

Coleworts,  plant  out  fome  of  the  fecond  crop. 

Corn  fallad,  fow  on  beds. 

Cucumbers  for  pickling,  either  large  or  fmall,  to  have  them 
fine,  fhould  now  be  gathered ;  and  they  will  be  free  from  fpots, 
and  fave  much  trouble  In  greening  ;  and  train  them  regularly 
into  the  flicks. 

Endive,  frequently  tye  up  for  blanching,  plant  cut  the 
third  crop,  and  thin  the  fourth. 

Efchalots,  garlic,  and  rocambole,  take  up  if  the  ftalks  be 
quite  withered,  clean  them  from  earth,  and  keep  them  in  a  dry 
place. 

Kidney -beans,  fown  for  the  laft  crop,  muft  be  watered  in 
dry  weather. 

Leeks,  finifti  planting  out. 

Lettuces,  for  {landing  through  the  winter,  and  for  forcing, 
muft  now  be  fown  very  thin  at  three  different  times  in  the 
month,  and  plant  out  the  laft  fown,  on  a  fouth  border. 

{Melons,  in  rainy  weather,  muff  be  defended  from  wet  by 
putting  hand-glaffes  over  them,  and  place  flicks  for  the  pick¬ 
ling  melons  to  run  up. 

Mufhroom-beds  prepare,  by  having  dung  and  fpawn  ready 
for  the  next  month. 

Onions  muft  be  frequently  turned,  that  they  may  be  well 
dried. 

Sow  the  fecond  crop  of  Welfti  onions. 


GARDENING. 


Pepper-mint,  gather  for  diftilling  as  foon  as  it  begins  to 
flower. 

Peas,  fow  fome  hotfpurs  on  a  fouth  border  for  the  fifth  and 
laft  crop. 

Plant  celery,  endive,  leeks,  and  lettuces. 

Prick  out  Anjou,  Bruflels  boorcole,  cabbage-turneps,  and  tur- 
nep -rooted  cabbages. 

Radifhes,  low  the  ninth  and  laft  crop.  t 

Seeds,  nearly  ripe,  muft  be  guarded  from  birds,  particularly 
radithes. 


Sow  Alifanders 

Crefs 

Angelica 

Fennel 

Cabbages 

Lettuces 

Cauliflowers 

Muftard 

Chervil 

Onions 

Corn-fallad 

Peas 

Radifhes 

Sorrel 

Spinach 

Turneps. 


Spinach,  fow  the  fecond  crop  of  prickly  broadcaft,  and  then, 
at  fpring,  hoe  it  into  beds  four  feet  wide,  with  paths  of  eighteen 
inches  between  the  beds. 

Turneps,  hoe,  and  fow  the  fixth  crop. 

Water  feedling-beds  in  a  morning. 

Weeds  begin  to  grow  very  faft  in  rnoift  weather,  therefore 
muft  be  hoed  frequently,  raked  together  and  carried  away,  or 
they  will  grow. 

Produce  of  the  Kitchen-Garden. 


Angelica 

Crefles 

Parfley- roots 

Artichokes 

Endive 

Peas 

Afparagus,  if  cut 

Efchalots 

Potatoes 

down 

Fennel 

Purilane 

Balm 

Finochio 

Radiflies 

Bafil 

Garlic 

Rocambole 

Beans 

llorfe-radifli 

Rofemary 

Beets 

Lavender 

Sage 

—  green 

Leeks 

Savory 

Borage 

Lettuces 

Savoy  cabbages 

Burnet 

Marjoram 

Sorrel 

Cabbages 

Marygolds 

Spinach 

Carrots 

Melons 

Tanfey 

Cauliflowers 

Mint 

Thyme 

Celery 

Mulh rooms  • 

Tomatoes 

Chervil 

Muftard 

Turneps 

Cives 

Onions 

Turnep-radilhes 

Cucumbers,  and 

Parfley 

Water-creffes. 

for  pickling 


The  Flower-Garden  and  Shrubbery, 

Annuals  in  pots  will  want  frequent  watering,  thofe  on  bor¬ 
ders  flicking  and  tying,  and  the  feeds  gathering  of  thofe  nearly 
ripe. 

Anemone  and  auricula  feeds  are  fown  now  by  many,  but  it 
is  better  in  January  or  February  ;  flip  and  frelh-pot  the  auri¬ 
culas. 

Balfams,  in  pots,  intended  to  raife  feed  from,  muft  be  removed 
into  (belter. 

Bulbous  roots,  flowering  in  autumn,  plant  early  in  the 
month. 

Bulbous  roots  of  all  forts  fhould  have  their  offsets  planted  at 
the  end  of  the  month. 

Carnation  layers,  take  off’,  and  plant  out  the  pipeings  from 
under  the  glades. 

Evergreen  trees  and  (hrubs,  finilh  clipping. 

Grafs-walks  and  lawns  require  frequent  mowing. 

Gravel  walks  mult  be  weeded  and  rolled. 

Lilies,  take  up  if  their  leaves  be  decayed  ;  but  the  offiets 
muft  be  planted  again  directly. 
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Mignonette,  to  flower  in  winter,  plant  in  pots,  and  pla6e 
them  under  a  fouth  wall. 

Myrtles  and  greenhoufe  plants  againft  walls  muft  be  pruned 
and  nailed,  and  conftantly  watered. 

Pinks,  plant  out  the  pipeings,  if  they  have  ftruck  roots. 

Plant  autumnal-flowering  bulbous  roots. 

Guernfey  lilies  and  mignonette  in  pots. 

Off  sets  of  all  forts  of  bulbous  roots. 

Seeds  of  all  forts  of  flowers  and  Ihrubs,  attend  to,  and  gather 
them  as  they  ripen. 

Seedlings  in  pots,  remove  to  where  they  wiil  have  the  morn¬ 
ing  fun. 

Shrubberies  will  want  frequent  hoeing  to  keep  down  the 
weeds. 

Strawberry  runners  will  require  to  be  conftantly  taken 
off  as  they  (hoot  out,  to  keep  the  borders  and  walks  neat. 

Water  plants  in  the  morning,  at  the  end  of  the  month. 

Weeds  muft  be  frequently  deftroyedto  prevent  their  running: 
to  feed. 


Trees  and  Shrubs  in  Flower. 


Althaeas 

Rofe-acacia 

Brooms 

Rofes 

Ciftufes 

Spiraeas 

Climbers 

Syringas 

Honeyfuckles 

Tamarilk 

Jefl'amines 

Trumpet-flower 

Paflion-flower3 

Tulip-trees 

Pomegranates 

Virgin’s  bower. 

Flowers. 

African  marygolds 

Lavateras 

Amaranths 

London  pride 

Afters 

Love-apples 

Auriculas 

Lupines 

Balfams 

Marvel  of  Peru 

Campanulas 

Mignonette 

Candy-tufts 

Nafturtiums 

Capficums 

Nigella 

Carnations 

Pinks 

Catchfly 

Polyanthus 

China  afters 

Poppies 

China  pinks 

Scarlet  beans 

Chryfanthemums 

Spider  worts 

Cockfcombs 

Starworts 

Columbines 

Stocks 

Convolvulus 

Sunflowers 

Dailies 

Sweetpeas 

Egg-plants 

Sweet  fultans 

Feverfew 

Sweet  Williams 

French  marygolds 

Tricolors 

Golden-rods 

Tuberofes 

Hollyhocks 

Wall  flowers 

Larklpurs 

Zinnias,  and  many  others 

The  Fruit-Garden  and  Orchard. 


Ants,  flies,  and  wafps,  deftroy,  by  fupplying  frefli  bottles 
of  lugar,  or  honey  and  water. 

Apple-trees  on  efpaliers  will  require  frequent  examining. 

Budding  of  all  trees,  finifh,  and  pull  oft  buds  and  (hoots  from 
the  (locks. 

Currants  intended  to  be  preferved,  finifli  covering  with  mats. 

Efpalier-trees,  conftantly  examine  to  train  in  the  (hoots. 

Fig-trees,  nail  up  with  ftrong  nails. 

Fruit,  gather  early  in  the  morning,  and  lay  it  in  a  cool  room.. 

Fruit- room,  finilh  it  by  white-wafhing  or  painting,  and  put¬ 
ting  the  (helves  in  order. 

AM 
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GARDENING. 


lnfe&s  of  all  forts  deftroy. 

Nail  up  every  week  the  truit-trees. 

Nectarines  and  peaches  nail  up  frequently. 

Pear  and  plum-trees,  both  on  wails  and  againil  efpaliers,  at¬ 
tend  to  conftantly. 

Strawberry  runners  if  rooted,  tranfplant  in  rainy  weather,  and 
cut  off  all  the  others  as  they  (hoot. 

Vines  mult  be  conftantly  nailed  up,  for  they  {hoot  very  fall, 
and  the  bunches  of  grapes  begin  to  be  heavy,  and  all  weak  {hoots 
inuft  be  conftantly  taken  off. 

Water  ftrawberry  runners  lately  planted,  or  any  blighted 
fruit-trees. 


Fruits  in  Seafcn. 


Apples 
- —  Codlins 

—  Dutch  codlin 

* —  Margaret  apple 

—  Summer  pearmain. 
Apricots 

■ —  Tranfparent 

—  Algiers 
■ —  Roman 

—  Bruffels 
■ —  Breda 

■ —  Turkey. 

Cherries 

— -  Harrifon’s  duke 
• —  Carnation 

—  Ox  heart 

—  Bleeding  heart 

—  Flemifh 

• —  Lukeward 
• —  Caroon 
■ —  Brandy  black. 
Currants. 

Figs. 

Goofeberries. 

Grapes 

—  Black  July 
» —  White  July 

■ —  Black  fweetwater 

—  White  fweetwater 
— -  Mufcadine 

—  Currants 

• —  Black  duller. 
Mulberries. 

Nedtarines 
■ —  Fairchild's  early 
■ —  Violet 
> —  El  rage 

—  White  Italian. 
Peaches 

• —  Yellow  alberge' 

■ —  White  Magdalen 
=—  Early  Newington 


Peaches,  Large  mignon 
• —  Early  chevreufe 

—  Royal  George 

—  Red  Magdalen 

—  White  pavy 

—  Malta 

—  Chancellor 
• —  Belle  garde 

■ —  Tranfparent 

—  Chevreufe. 

Pears 

■ —  Magdalen 
— -  Queen’s  pear 

—  Belliftime 

—  Mufk  bourdon 

—  Great  blanquet 

• — •  Summer  arch-duke 

—  Supreme 

—  Skinlefs 

• —  Early  ruffet 
■ —  Summer  bergamot 

—  Red  orange 

• —  Mufk  orange 

—  Ladies  flefh 
• — Jargonelle 

• —  Green  muf?:at 

—  Royal  fummer 

• —  Auguft  perfume 

—  Summer  bonchretiert 

—  Summer  mufk 

—  Englifti  beurxee. 
Plums 

—  Royal  Tours 
• —  Mirabelle. 
Rafpberries 

—  Red 

■ —  White 

—  Double-bearing. 
Strawberries 

■ —  Red  Alpine 
• —  White  Alpine 
> — Red  Wood. 


The  Greenhouse. 


Aloes,  both  African  and  American,  take  off  the  offsets,  and 
plant  them  in  feparate  pots^ 

Cuttings  of  myrtles,  geraniums,  &c.  often  water. 

Earth  the  tops  of  all  the  pots. 

Geraniums  and  myrtles,  conftantly  water,  but  pour  on.  the 
water  gently. 

Oranges,  ftill  bud  till  the  middle  of  the  month. 


Prune  any  which  require  it,  as  this  is  the  feafon  of  then* 
{hooting. 

Water  the  young  ftocks  and  thofe  on  hotbeds. 

Painting  and  white-wafhing  the  greenhoufe,  now  frnilh. 

Seedling  plants,  finifh  pricking  out,  and  water  and  {hade  them. 

Shift  the  plants  which  require  it  into  larger  pots,  and  earth 
the  others. 

Succulent  plants  fhould  be  fhifted,  and  if  the  end  of  the  month 
be  rainy,  take  them  in. 

Water  very  freely  if  dry  weather,  but  do  it  in  the  morning. 
SEPTEMBER. 

The  Kitchen-Garden. 

Aromatic  herbs  and  fhrubs  fhould  have  their  decayed  ftalks 
cut  down  to  {Lengthen  them,  and  tranfplant  them. 

Beans  planted  in  July  muft  be  earthed  up,  and  the  tops 
pinched  off  as  foon  as  they  begin  to  flower. 

Boorcole,  plant  out  the  third  crop,  and  the  firft  of  Anjou  ;  hoe- 
the  other  crops  and  earth  them  up. 

Brocoli,  plant  out  part  of  the  fourth  crop,  and  earth  up  the 
other  crops. 

Cabbages,  plant  out  the  fifth  crop  ;  prick  out  the  firft  crop, 
on  a  fouth  border,  and  earth  up  any  that  want  it. 

Plant  out  the  third  crop  of  favoys  and  red  cabbages. 

Cabbage-turneps,  plant  out  the  firft  crop. 

Carrots  Town  in  July,  hoe,  and  leave  at  fix.  inches  diftance. 

Cauliflowers  fown  laft  month  mull  be  pricked  out,  watered, 
and  {haded  until  they  are  rooted. 

Earth  up  the  fourth  crop,  and  break  down  the  leaves  if  they- 
begin  to  flower. 

Celery,  plant  out  the  fourth,  crop,  and  earth  up  the  firft  and 
fecond  to  blanch. 

Chardons  will  require  blanching. 

Coleworts,  plant  out  more  of  the  fecond  crop,  a  few  at  a, 
time,  to  thin  the  bed. 

Crefs  and  muftard,  fow  every  week,  and  at  the  end  of  the 
month  under  glafies. 

Cucumbers  for  pickling  fhould  be  finiflied  gathering  ;  which 
will  fhow  to  you  the  advantage  of  {ticking  them,  and  pickling 
early. 

Endive,  plant  out  a  little  of  the  fourth  crop  to  thin  It,  and 
give  the  reft  more  room. 

Tie  up  fome  to  blanch. 

Efchalots,  garlic,  and  rocambole,  fhould  have  the  offsets  and- 
fmall.  roots  planted. 

Lettuces  muft  be  thinned  early  in  th«  feedbed,  if  fown  thick, 
and.  pricked  out  on  a  fouth  border  to  about  four  or  five  inches? 
afunder.. 

Melons  for  pickling  will  be  fit  to  gather. 

Mufhroom-beds,  make  at  the  beginning  of  the  month. 

Nafturtiums,  gather  for  pickling. 

Onions,  finilh  fowing  early  in  the  month  the  fecond  crop 
of  Welfh. 

Weed  thofe  fown  laft  month,  before  the  weeds  are  high.. 

Elant  Boorcole  Endive  Rocambole 

Brocoli  Efchalots  Tarragon 

Cabbages-  Garlic  Water-creffes. 

Coleworts 

Prick  out  cabbages,  cauliflowers,  lettuces. 

Seeds  gather  conftantly  as  they  ripen. 

Sow  Crefs  Onions  Turneps 

Muftard  Spinach  Water-creffes, 

Spinach,  finifh  fowing  for  lpring  ufe,  and  hoe  that  lown  laft 
month. 

Tarragon,  roots  plant. 

Turneps,  turnep-radilhes,  and  black  Spanifh  radifhes,  hoe 
and  thin. 


GARDENING. 
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Water  in  dry  weather  any  crops  lately  planted  out. 

Weeds  mult  be  particularly  attended  to  amongft  the  onions, 
carrots,  and  lettuces,  while  they  are  fmall. 

Produce  of  the  Kitchen-Garden, 


Artichokes 

Efchalots 

Peas 

Beans 

Fennel 

Potatoes 

Beets 

Finochio 

Purflane 

—  red 

Garlic 

Radifties 

—  white 

Horfe-radifh 

Rocambole 

—  green 

Kidney-beans 

Rofemary 

Eorage 

Lavender 

Sage 

Brocoli 

Leeks 

Savory 

—  early 

Lettuces 

Savoy  cabbages- 

Burnet 

Marjoram 

Spinach 

Cabbages 

Marygolds 

Sprouts  of 

Carrots 

Melons,  and  for 

Cabbages 

Cauliflowers 

pickling 

Tanfey 

Celery 

Mint 

Thyme 

Chervil 

Mufhrooms 

Tomatoes 

Cfiefs 

Muftard 

Turneps 

Cucumbers  and 

Onions 

Turnep-radiflies 

for  pickling 
Endive 

Parfley 

Parfley-rooted 

Water-cretfes. 

The  Flower-Garden  and  Shrubbery. 


Anemones,  fingle-flowered,  plant  at  the  end  of  the  month 
to  flower  early. 

Annuals  in  pots  muft  be  frequently  watered  to  ripen  the 
feeds. 

Auriculas,  remove,  that  they  may  have  the  morning  fun,  and 
finifh  (lipping  them. 

Balfams,  cockfcombs,  egg-plants,  or  other  curious  annuals 
in  pots,  which  you  would  wi(h  to  raife  feeds  from,  muft  be  placed 
under  (helter  in  an  alcove,  greenhoufe,  or  room  fronting  the 
fouth,  and  then  the  feeds  will  ripen. 

Beds  for  planting  bulbous  roots,  prepare  early  in  the  month. 

Box  for  edgings,  plant  at  the  beginning  of  the  month,  or  as 
foon  as  any  rain  falls. 

Bulbous  roots  of  all  forts,  plant,  but  the  offsets  and  lilies  and 
crown-imperials  firft,  early  in  the  month. 

Evergreens,  plant  at  the  end  of  the  month,  if  the  ground  be 
moift. 

Grafs  walks  may  now  be  repaired,  or  new  ones  made. 

Gravel  walks,  weed  and  roll  frequently. 

Hyacinths,  jonquils,  lilies,  narcifl'ufes,  polyanthus-narcif- 
fufes,  &c.  plant  at  the  end  of  the  month. 

Laurel  cuttings,  plant  in  the  (hade. 

Lauruftinus  and  other  fhrubs,  layer. 

Lilies  which  flower  late,  take  up  as  foon  as  their  leaves  are 
decayed,  but  plant  the  offsets  again  diredtly,  and  all  other  forts 
of  lilies. 

Mignonette  in  pots,  place  under  fhelt'er. 

Myrtles  and  greenhoule  plants  againft  walls  muft  be  con- 
ftantly  watered  in  dry  weather. 

Perennial  feedlings,  plant,  out,  and  divide  the  old  roots. 

Plant  box  for  edgings,  and  evergreens. 

Bulbous  roots  of  all  forts,  the  offsets  firft. 

Crown- imperials  and  lilies  early  in  the  month. 

Cuttings  of  laurel,  horieyfuckles,  jeffamines. 

Shrubs  and  trees  of  all  forts,  but  not  until  after  there  has 
been  fome  rain. 

Strawberries  and  thrift  for  edgings. 

Seeds,  gather  in  the  middle  of  the  day. 

Seedling-beds,  weed  and  earth. 

Shrubberies,  prune,  hoe,  and  rake. 


Sow  hardy  annuals,  as  cornbottles,  larkfpurs,  panfeys, 
perficarias,  poppies,  l’weet  peas,  &c.  to  flower  early  in 
lpring. 

Strawberry  runners,  conftantly  take  off,  and  replace  any  of 
the  edgings  which  want,  but  dig  up  entirely  the  old  plants, 
then  take  away  fome  of  the  earth,  and  bring  in  frefh  loam. 

Tulips,  and  all  forts  of  bulbous  roots,  plant,  the  offsets  firft. 

Turf,  lay  down  for  grafs  walks. 

Weeds,  conftantly  hoe  and  rake  off  the  ground  ;  in  dry  wea¬ 
ther  the  feeds  will  ripen,  and  in  wet  weather  the  roots  wiU- 
ftrike  again. 

Trees  and  Shrubs  in  flower. 


Althaeas 

Lauruftinufes 

Bramble 

Paflion-flower 

Broom 

Pomegranates 

Chalte-tree 

Rofes 

Climbers 

Spiraeas 

Honeyfuckles 

Strawberry-tfee  in  fruit,  1 

Jeffamines 

flower. 

Flowers. 

African  Marygolds 

Larkfpurs 

Amaranths 

Lavateras 

Annual  flock 

Lupines 

Afters 

Marvel  of  Peru 

Auriculas 

Mignonette 

Balfams 

Nalturtiums 

Campanulas 

Nigellas 

Candy-tuft 

Panfies 

Capficums 

Pinks 

Carnations 

Polyanthufes 

Catchfly 

Poppies 

China  afters 

Saffron 

China  pinks 

Scarlet  beans 

Chryfanthemums 

Spiderwort 

Colchicums 

Starworts 

Colvolvulus 

Stocks 

Cornflowers 

Sunflowers 

Cyclamens 

Sweet  peas 

Daifies 

Sweet  lultans 

Egg-plants 

Tricolors 

Feverfew 

Tubercles 

French  Marygolds 

Veronicas 

Golden  rods 

Wall-flowers 

Guernfey  lily 
Hollyhocks 

Zinnias — and  fome  others. 

The  Fruit-Garden  and  Orchard. 

Ants,  flies,  and  wafps,  conftantly  deftroy. 

Cherry  kernels,  fow  on  beds. 

Currant  and  goofeberry  cuttings  and  trees,  plant. 

Fig-trees,  nail  up  frequently  with  ftrong  ftireds. 

Fruit-room,  attend  to,  and  pick  out  the  rotten  pears,  or  any 
other  forts  which  begin  to  decay. 

Grapes,  put  into  bags  of  crape,  gauze,  or  paper. 

InfeHs  of  all  forts,  deftroy. 

Plant  currants,  goofeberries,  rafpberries,  ftrawberries. 

Strawberries  fhould  be  planted  early  in  the  month,  if  not 
done,  and  then  they  will  be  well  rooted  before  the  froft  begins. 

Drefs  the  beds,  and  plant  fome  ftrong  roots  in  pots  to  force. 

Plant  fome  alpines  in  pots,  and  put  them  under  a  frame,  and 
you  will  have  fruit  till  January. 

Top-drefling,  in  cold  wet  weather,  ,  of  foot,  fait  ,  or  aflhes,  is 
proper  to  be  fpread  on  the  borders  of  fruit-trees. 

Vines  will  require  frequent  nailing,  and  take  off  all  the  weak 
{hoots,  that  the  grapes  may  not  be  too  much  lhaded. 
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fVniis  in  Seafon. 


Almonds. 

Apples 
• — Codiins 

■ —  Summer  pearmain 

—  Rambour 

—  Summer  ruflet 

- —  Summer  pippin 

—  Summer  calville 

—  Summering 

—  Quince  apple. 
Apricots 

—  Dutch 

—  Temple 

—  Breda. 

Berberries. 

^Cherries 

—  Morello. 
Chefirots. 

..Currants. 

Figs. 

.filberts. 

Grapes 

• —  White  chaffeias 

—  Burgundy 

—  Black  mufcadine 

—  Black  Hamburgh 

—  Malmfey 

- —  Pariley- leaved. 
Melons. 

Mulberries. 

Nectarines 

—  Small  viole.t 

—  Newington 
. —  Scarlet 

—  Red  Roman 

—  Murray 
- —  Golden 

■ —  Temple 
- —  Italian 

—  White 

—  Genoa. 

Nuts. 

Peaches 

—  Admirable 
—  Bourdine 

. —  Incomparable 
. —  Montauban 
—  Pavy  royal 


Peaches,  Noblefte 

—  Royal  George 

—  Venus’s  nipple 

—  Late  chevreufe 

—  Nivette 

—  Late  purple 

—  Perfique 

—  Double-flowered 
■ —  Red  pavy 

—  Late  admirable 

—  Double  Montagne 

—  Hemfkirk. 

Pears 

■  —  Beurree 

—  Long  green 

—  Striped  long  green 

—  White  beurree 

—  Monfieur  John 

—  Swil's  bergamot 

. —  Autumn  bergamot 

—  Autumn  bonchretien 
• —  Green  fugar 

—  Pear  de  vigne 

—  Lanfac 

—  Franchipan 

—  Vermilion 

—  Grey  dean 

—  Roufleline 

—  Marquis. 

—  Spanifh  bonchretien 

—  Good  Louis 

—  Crafan 

—  Striped  crafan 

—  Pafloral. 

Plums 

• —  Mufcle 

—  Swil's 

—  Red  perdrigon 

—  September  damafin 

—  White  bonum  magnum 

—  Red  bonum  magnum. 
Rafpbcrries 

—  Twice-bearing. 
Strawberries 

—  Red  alpine 

—  White  alpine. 

Walnuts. 


The  Greenhouse. 

Aloes,  remove  into  the  greenhoufe  the  beginning  of  the 
month,  but  leave  out  the  American  ones  till  the  end. 

Cuttings  and  feedlings,  plant  in  feparate  pots,  and  earth  the 
tops  of  all  the  pots. 

Geraniums  with  variegated  leaves,  fet  in  early  in  the  month, 
and  leave  off  watering  the  leaves. 

Myrtles,  take  out  of  the  ground  and  pot. 

Orange-trees,  frefh  earth,  thin  the  fruit,  or  moft  of  it  will 
fall  off,  and  take  them  into  the  houfe  at  the  end  of  the  month. 

Succulent  plants  of  all  forts,  take  in  early  in  the  month,  and 
give  them  very  little  water. 

Take  in  aloes,  variegated  geraniums,  and  fucculent  plants,  at 
the  beginning  of  the  month. 

Orange-trees  and  tender  plants  at  the  end,  but  myrtles  and 
hardy ’plants  may  remain  out  till  the  beginning  of  the  next 
month,  unlefs  there  is  an  appearance  of  frofty  nights. 
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Water  in  the  morning,  and  keep  the  windows  open  all  night;"' 
leave  off  watering  the  geraniums  over  the  leaves. 

OCTOBER. 

The  Kitchen-Garden. 

As  October  is  the  only  time  to  crop  a  kitchen -garden  before 
winter,  omit  not  any  thing  ordered  now,  till  next  month,  and 
if  it  can  be  done  at  the  beginning,  inftead  of  the  end  of  the 
month,  it  will  be  much  better,  left  the  rains  hinder  you. 

Aromatic  herbs  and  flirubs  in  beds,  weed,  and  fpread  fome 
earth  over  them. 

Afparagus  ftalks,  cut  down,  hoe  the  weeds,  and  fpread  earth 
from  the  paths  on  them,  but  fkft  a  little  rotten  dung. 

Hotbeds,  prepare  for  forcing,  and  plant  (three  year  old  plants) 
for  the  firft  crop. 

Beans,  the  early  mazagan,  muff  be  planted  on  a  fouth  bor¬ 
der,  for  the  firft  crop. 

Boorcole  (Anjou)  plant  out  thefecondcrop  early  in  the  month, 
and  hoe  the  ground  around  the  others. 

Brocoli,  plant  out  the  reft  of  the  fourth  crop. 

Cabbages,  fown  in  Auguft,  of  the  early  forts,  plant  half  out 
in  a  warm  fituation. 

Cabbage  turneps,  plant  early  in  the  month,  and  earth  up 
the  others. 

Carrots,  fown  in  July,  finifh  hoeing. 

Cauliflowers,  beginning  to  flower,  attend  to,  by  breaking 
down  the  leaves. 

Thofe  intended  for  glades  will  want  planting  out  ;  let  there 
be  fix  to  each  glafs,  and  the  reft  in  a  frame,  or  under  a  fouth 
wall. 

Celery,  plant  out  the  fifth  and  laft  crop,  and  earth  up  the 
fecond  to  blanch. 

Coleworts,  finifh  planting. 

Crels,  muftard,  and  radifh,  fow  under  glaffes,  and  on  a  hotbed 
at  the  end  of  the  month. 

Endive,  tie  up  to  blanch,  or  lay  tiles  on  it,  and  plant  more. 

Efchalots,  garlic,  and  rocambole,  plant. 

Ground,  which  is  vacant,  throw  up  into  ridges. 

Hoe  boorcole,  brocoli,  cabbages,  and  cabbage-tumeps,  and 
draw  up  earth  to  their  Items. 

Hoe  carrots  and  fpinach. 

Hotbeds,  prepare,  for  forcing  afparagus  and  lettuces. 

Lettuces,  plant  out,  cabbage  and  brown  Dutch  on  afparagus 
beds,  fome  under  glaffes,  and  others  on  hotbeds  for  forcing. 

Melons  for  pickling,  finifh  gathering. 

Mint,  plant  in  pots  on  a  hotbed. 

Mufliroom-beds,  cover  well  with  ftraw  and  mats,  to  defend 
them  from  rain. 

Onions  will  require  to  be  very  well  weeded,  and  ffiould  be  exa¬ 
mined  two  or  three  times  in  the  month. 

Peas,  the  early  hotfpurs,  fow  on  a  fouth  border  near  the 
•  wall,  for  a  firft:  crop. 

Plant  on  hotbeds  afparagus  for  the  firft  crop,  and  lettuces  and 
mint. 

Cauliflowers 
Celery 
Coleworts 
Endive 
Efchalots 


Garlic 

Lettuces 

Mint 

Rocambole. 


Plant  Beans 
Boorcole 
Brocoli 
Cabbages 
Cab. turneps 

Plant  out  to  ftand  for  feed, 

Beets  Carrots 

Cabbages  Pariley 

Pot-herbs  and  fweet-herbs  on  beds, 
and  fpread  fome  over  them. 

Seeds  of  all  forts  fhould  be  threfhed  out,  dried  and  put  into  bags 
Sow  crefs  and  muftard  on  hotbeds. 

Peas  on  a  fouth  border, 


Parfneps 

Turneps. 

weed,  ftir  up  the  earth* 
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Spinach,  hoe  for  the  laft  time  before  winter. 

Weeds  in  every  part  of  the  garden  rnuft  be  dcftroyed. 


Produce  of  the  Kitchen- Gar  den. 


Artichokes 

Finoc’hio 

Savoy-cabbages 

Beans 

Garlic 

Sorrel 

Beets 

Horfe-radifh 

Spinach 

—  red 

Kidney-beans 

Sprouts  of  cabbagt 

—  white 

Leeks 

Thyme 

—  green 

Lettuces 

Tomatoes 

Brocoli 

Marjoram 

Turneps 

■ —  early 

Melons 

Turnep  radifhes 

Cabbages 

Onions 

Water-crelles. 

Carrots 

Cauliflowers 

Parfley 

Parlley-roots 

On  the  Hotbeds 

Celery 

Peas 

Afparagus 

Chervil 

Potatoes 

Crefs 

Cucumbers 

Badifltes 

Lettuces 

Endive 

Rocambole 

Mint 

Elchalots 

Sage 

Mufh  rooms 

Fennel 

Savory 

Muftard. 

KING.  639 

Shrubberies,  finifh  pruning  and  hoeing,  to  lay  neat  for  the 
winter. 

Shrubs  and  trees,  finifh  planting. 

Suckers  and  layers,  take  off,  and,  if  fmall,  plant  them  in  beds 
two  feet  afunder,  to  be  ready  agaiuft  the  next  feafon. 

Tulips,  finiili  planting  eafly  in  the  month,  and  all  forts  of 
bulbous  roots. 

Turf,  finifh  laying  early  in  the  month. 

Weeds,  hoe  and  rake  off,  or  they  will  root  again. 

Leave  nothing  ordered  this  month,  if  it  be  poffible,  unfi- 
nifned,  on  account  of  the  uncertainty  of  the  weather  in  the  fuc- 
ceeding  month. 

Trees  and  Shrubs  in  fower. 

Althaeas  Lauruftinufes 

Bramble  Pallion-flower 

Broom  Itofes 

Climber  Strawberry-trees  in  fruit  and 

Honeyfuckles  flower. 

J  diamines 

Flowers. 


The  Flower-Garden  and  Shrubbery. 


Any  thing  ordered  laft  month,  if  it  happens  to  be  omitted, 
finifh  early  in  this,  becaufe  the  beginning  of  this  month  is  the 
proper  time  when  the  flower-garden  and  fhrubbery  fhould  be 
put  into  order  before  the  winter. 

Anemones,  to  flower  early,  finifh  planting,  the  firft  week 
in  the  month. 

Auriculas  and  carnations,  remove  into  flielter,  and  in  wet 
weather  cover  them  with  mats. 

Balfams,  cockfcombs,  egg-plants,  he.  intended  to  raife  feed 
from,  muff  be  conftantly  attended  to,  to  haften  the  ripening  of 
the  feed. 


Beds  and  compoffs  for  bulbous  roots,  frequently  turn  over. 

Box  for  edgings,  finifh  planting  early  in  the  month. 

Bulbous  roots  for  forcing,  in  pots  or  boxes,  plant,  and  finifh 
planting  all  others  before  the  rain  fets  in. 

Crocufes,  aconites,  fnowdrops,  and  any  bulbous  roots  which 
flower  early  in  the  fpring,  plant  at  the  beginning  of  the  month. 

Evergreens  of  all  forts,  plant  early  in  the  month. 

Grafs  walks,  finifh  laying,  and  repair  any  places  which  want. 

Gravel  walks,  weed,  and  take  the  opportunity  of  rolling  them 
in  dry  weather. 

Hyacinths,  jonquils,  lilies,  narciffufes,  polyanthus-narcif- 
fufes,  plant  early  in  the  month. 

Layering  of  fhrubs,  finilh,  if  not  done. 

l.ayers  and  fuckers,  take  off,  if  rooted. 

Mignonette  fhould  be  removed  under  glafles,  or  elfe  into  a 
greenhoule  or  warm  clofet. 


Perennials,  finifh  planting. 

Plant  bulbous  roots  early  in' the  month,  as 


Aconites 
Amaryllifes 
Anemones 
Corn  flags 
Crown-imperials 
Daffodils 
Garlic  Moly 


Polyanthus-narcif- 

fufes 

Ranunculufes 
Snowdrops 
Star  of  Bethlehem 
Tulips,  he. 


Hyacinths 
Jonquils 
Irifes 
Lilies 
Martagons 
Narciflufes 
Pancratiums 

Box  and  thrift  early  in  the  month. 

Perennials  at  the  beginning  of  the  month. 

Shrubs  and  trees  of  all  forts. 

Strawberries  and  thrift  for  edgings. 

Tulips  and  other  bulbous  roots. 

Seedlings  in  pots,  place  under  a  fouth  wall  in  the  ground  ; 
and  weed  and  earth  feedlings  in  beds. 

Seeds,  gather  in  the  middle  of  the  day. 

You.  HI. 


African  marygolds 

Marvel  of  Peru 

Anemones 

Mignonette 

Afters 

Nafturtiuma 

Auriculas 

Pan  fey  s 

Balfams 

Pinks 

Campanulas 

Polyanthufes 

Carnations 

Primrofes 

China  afters 

Saffron 

China  pinks 

Scarlet  beans 

Chryfanthemums 

Scabioufes 

Colchicums 

Starvvorts 

Cyclamens 

Stocks 

Dailies 

Sunflowers 

French  marygolds 

Sweet  peas 

Golden  rods 

Sweet  Sultans 

Guernfey  lilies 

Tuberofes 

Lupines 

Wall  flowers,  and  fome  others. 

The  Fruit-Garden  and  Orchard. 

Apples  and  pears,  gather  in  the  middle  of  fine  dry  days. 

Apple-trees,  plant  at  the  end  of  the  month. 

Currants,  goofeberries,  and  rafpberries,  plant. 

Grapes  in  bags,  examine  to  fee  that  they  are  not  mouldy  or 
decayed. 

Neifarines  and  peaches,  gather  in  the  middle  of  the  day. 

Orchards  or  fruit-trees  intended  to  be  planted  fhould  have 
the  ground  prepared,  and  the  holes  digged  fome  weeks  before¬ 
hand  ;  if  the  foil  be  not  very  good,  fome  loam  and  rotten  ding 
fhould  be  mixed  together,  and  the  trees  planted  in  it.  If  the 
orchard  be  wet,  bring  a  cart  load  of  earth  at  leaft  for  each  tree  ; 
form  the  earth  into  a  little  hill  about  a  foot  high,  and  plant  the 
tree  upon  it,  but  dig  up  the  tuft  firfi  a  foot  deep  in  a  circle  of 
four  or  five  feet  over. 

Peaches,  gather  in  the  middle  of  the  day,  and,  if  not  ripe, 
lay  them  in  the  lun  fur  a  few  days  in  a  window  :  they  are 
much  improved  by  roalling  gently  as  you  do  apples,  and  eating 
them  with  fugar  and  wine. 

Peach-trees,  plant  at  the  end  of  the  month. 

Plant  fruit-trees  of  all  forts. 

Prune  all  forts  of  wall-trees,  but  fweep  off  all  the  leaves  firft 
with  a  birch  broom. 

Strawberry  beds,  finifh  drefling,  and  water  the  alpines  fre¬ 
quently  under  the  frames. 

Vines  in  pots  fhould  now  be  tranfplanted  ;  make  the  holes 
ready,  pour  water  into  them,  and  then  gently  turn  them  ou.  of 
8  N 
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the  pot,  or  place  the  pot  in  the  hole  and  break  it,  and  then  the 
roots  cannot  be  difturbed,  and  you  will  have  fruit  the  next  year. 
Wall-trees,  finith  pruning  and  planting  early  in  the  month. 


Fruits  in 

Almonds. 

Apples 

- —  Loans  pearmain 

—  Royal  pearmain 
. —  Autumn  caliille 

—  Aromatic  rufl'et 

—  Violet  apple 

—  Lemon  pippin 
• —  Kentifh  pippin 
■ —  Holland  pippin 
■ —  Royal  ruffet. 

Cherries 

. —  Morello. 

Currants,  if  preferved 
by  mats. 

Filberts. 

Grapes 

—  Red  chaffelas 
— 7  Red  Hamburgh 
■ —  Frontiniacs 

- —  Alicants 

—  Claret 
> —  Raifin. 

Melons. 

Mulberries. 

Nectarines 
——  Yellow 

■ —  Peterborough 


Scafon. 

Nectarines — Old  Newington. 
Nuts. 

Peaches 

—  Late  violet 

—  Yellow  admirable 

—  Bloody 

■ —  Late  Newington 

—  Late  Magdalen 
■ —  Yellow  pavy 

—  Dwarf  Orleans 

—  Catherine. 

Pears 

—  Beurries 

—  Monfieur  John 

—  Great  ruflelet 

■ —  French  bergamot 

—  Swans  egg 

—  Mufcat  fleury 

—  Deans. 

Plums 

—  Bricette 

—  Em  p  refs 

—  Bullaee. 

Rafpberry 

—  Twice-bearing. 
Strawberries 

—  Alpine. 

Walnuts. 


The  Greenhouse. 


Air,  give  very  freely  in  the  day-time,  and  leave  fome  of  the 
windows  open  at  night  until  the  end  of  the  month. 

Earth  the  tops  of  the  pots. 

Geraniums,  take  in  early  in  this  month,  if  not  done  the  laft ; 
water  them  fparingly,  or  they  will  begin  {hooting  'afrefh,  and 
pick  off  conftantly  all  decayed  leaves. 

Leaves,  clean  well  before  the  plants  are  fetin  order,  and  dead 
ones  pick  off. 

Myrtles,  take  in  towards  the  end  of  the  month. 

Orange-trees  fhould  not  remain  out  this  month  ;  examine 
the  leaves  before  you  fet  them  in  for  infeCts,  which  fatten  tbem- 
felves  underneath,  and  pick  them  off ;  if  any  leaves  be  mil¬ 
dewed,  wafh  them  with  warm  water  and  a  fpunge. 

Succulent  plants,  water  fparingly. 

Water  myrtles,  orange-trees,  winter  cherries,  and  all  woody 
plants  frequently. 

Windows,  open  every  fine  day,  but  keep  them  clofe  {hut  in 
foggy  weather. 


NOVEMBER. 
The.  Kitchen-Garden. 


Any  thing  ordered  laft  month,  if  it  be  omitted,  finith  early 
in  this,  before  the  rain  prevents  you. 

Artichoke  {talks,  cut  down,  and  earth  them  up. 

Afparagus  on  hotbeds  mutt  have  air  given  to  it ;  and  make 
and  plant  the  fecond  bed  3  cut  down  the  ttalks  and  finith  dreff- 
ing  the  beds. 

Beans,  finith  planting  for  the  firth  crop. 

Beets,  cabbages,  and  carrots,  plant  for  feed. 

Carrots,  take  up  and  lay  in  land. 

Cauliflowers  under  glades  and  frames,  give  fome  air  to,  in 
the  middle  of  fine  days. 


Celery,  earth  up  when  dry,  to  blanch. 

Crefs,  muftard,  and  radifhes,  fow  on  hotbeds. 

Endive,  nbt  planted  oirt,  take  up,  and  plant  on  the  fouth 
tide  of  a  ridge,  railed  up  two  feet  high. 

Ground  which  is  vacant,  throw  up  into  ridges. 

Hotbeds,  prepare  for  forcing  afparagus  and  lettuces. 

•  Lettuces  on  hotbeds,  attend  to,  and  give  them  air  in  themiddle 
of  the  day. 

Muthroom-beds,  guard  from  wet. 

Parfneps  and  large-rooted  parfley,  take  up. 

Peas  and  beans  above  ground,  draw  earth  to,  and  place  trap3- 
to  catch  mice. 

Plant  afparagus  on  a  hotbed  for  the  fecond  crop. 

Endive  on  the  fouth  fide  of  a  ridge. 

Beets,  cabbages,  and  carrots,  for  feed. 

Potatoes  dig  up,  fort  them,  pick  out  the  damaged  ones,  and 
referve  the  belt  for  ufe  in  winter. 

Radifhes,  early  fhort-topped,  fow  about  the  tenth,  and  fpread 
wheaten  ftraw  over  the  beds. 

Salfafy,  tkirrets,  and  fcorzoneras,  dig  up. 

Sow  crefs,  muftard,  and  radithes,  on  hotbeds  for  fmall  fal» 
lading. 

Spinach,  hoe  again  if  it  be  too  thick. 

Water,  drain  off  if  it  {hands  any  where. 

Weed  all  the  crops,  and  rake  off  the  weeds  to  prevent  their 
rooting  again. 

OO  . 

Produce  of  the  Kitchen-Garden . 


Artichokes 

Horfe-radifh 

Scorzonera 

Beets 

Leeks 

Sorrel 

— -  red 

Lettuces 

Spinach 

—  white 

Marjoram 

Sprouts  of  cab¬ 

• —  green 

Onions 

bages 

Boorcole 

Parfley 

Thyme 

Brocoli 

Parfley-roots 

Turneps 

Cabbages 

Parfneps 

Water-creffes. 

Carrots 

Cauliflowers 

Peas 

Potatoes 

On  the  Hotheds, 

Celery 

Radithes 

Afparagus 

Chardons 

Rocambole 

Crefs 

Chervil 

Sage 

Lettuces 

Endive 

Salfafy 

Mint 

Efchalots 

Savory 

Muthrooms 

Garlic 

Savoy  cabbages 

Muftard. 

The  Flower-Garden  and  Shrubbery. 


November  being  generally  a  very  rainy  month,  if  any  thing 
happened  to  be  omitted  from  being  finitlied  lath  month,  let  it 
be  done  early  in  this. 

Bulbous  roots  intended  for  blowing  in  water  early  may  now 
be  placed  on  the  glaffes,  and  let  all  others  be  finilhed  planting 
at  the  beginning  of  the  month. 

Thofe  in  pots  or  boxes  mutt  be  frequently  watered,  and  place 
them  all  as  much  in  the  fun  and  light  as  potfible,  for  if  in  the 
thide  they  will  draw  up  weak. 

Compofts  wanted  for  flowers  in  fpring  fnould  now  be  col¬ 
lected,  tuch  as  loam,  fand,  willow  earth,  rotten  tan,  dung, 
&c.  3  let  them  be  laid  in  dry  funny  places,  and  be  frequently 
turned  over,  but  by  no  means  in  cold  wet  places. 

Gravel  walks  near  the  houfe  fhould  be  rolled  a  little  when 
the  weather  will  permit  3  their  being  kept  hard  prevents  weeds 
from  growing  3  but  never  throw  them  up  into  ridges. 

Leaves  fhould  be  confiantly  fwept  up  as  they  fall,  or  they 
will  fpoil  the  walks. 

Myrtles  planted  againft  walls  fhould  have  two  boards  about 
fix  inches  wide  fixed,  one  on  each  fide,  with  a  third  at  the  top, 
on  which  a  mat  fhould  be  nailed,  to  roll  up  and  down  occa« 
fionally. 
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Plant  early  in  the  month  all  bulbous  roots. 

Bulbous  roots  for  forcing. 

Shrubs  and  trees  of  all  forts  at  the  beginning  of  the  month. 

Shrubberies  lhould  be  pruned,  and  digged  or  hoed,  if  not  al¬ 
ready  done. 

Shrubs  and  trees  fhould  be  finifhed  planting  early  in  the 
month,  and  then  long  litter,  draw,  or  turf,  turned  downwards, 
fhould  be  laid  over  the  roots  to  keep  out  the  froft. 

Trenches  fhould  be  digged,  and  drains  made  to  carry  off  the 
water  wherever  it  Hands  ;  1  large  flower-pot,  placed  downwards 
in  the  earth,  will  carry  off'  a  great  quantity  of  water. 

Trees  and  Shrubs  in  flower. 


Honeyfuckles 

Pyracantha,  in  fruit 

Lauruftinufes 

Roles 

Mezereons 

Strawberry-tree,  in  fi 

Paffion-fiower 

flower. 

Flowers. 

Anemones 

Polyanthufes 

Afters 

Primrofes 

Chinefe  afters 

Starworts 

Colchicums 

Stocks 

Cyclamens 

Striped  lilies,  in  leaf 

Dailies 

Sun-ilowers 

Golden  rods 

Wall -flowers. 

Panfies 

The  Fruit-Garden  and  Orchard. 

Any  thing  ordered  laft  month,  if  omitted,  finifft  early  in  this. 

Apples  and  pears,  finifh  gathering  5  after  they  have  lain  to¬ 
gether  and  fweated,  the  molt  valuable  forts,  which  keep  long, 
fhould  be  wiped  dry  with  a  cloth. 

Apple  and  pear-trees,  prune  and  plant. 

Efpaliers  and  ffandards,  prune  and  plant. 

Figs,  prune,  and  pull  off  the  green  ones. 

Fruit-room,  attend  to,  pick  out  every  leaf,  and  all  fpecked 
and  decayed  apples  or  pears.  . 

Orchards,  finifh  planting  at  the  beginning  of  the  month, 
and  flake  the  trees. 

Planting  and  pruning  of  efpaliers,  Itandard  and  wall- trees, 
finifh  early  in  the  month. 

Strawberries  in  pots  for  forcing,  place  under  frames,  and  at¬ 
tend  to  the  alpines. 

Wall  trees,  finifh  pruning  and  planting. 

Fruits  in  Seafon. 


Almonds. 

Apples 

—  Golden  rennet 

—  Golden  pippin 

—  Aromatic  rulfet 

—  Anifc  apple 

—  Holland  pippin 

—  Monftrous  rennet 
. —  Winter  pearmain 

—  Nutmeg  apple 

—  Partridge  apple. 
Chefnuts. 

Currants,  if  preferved 
with  mats. 

Filberts. 

Grapes,  many  of  thofe 
of  laft  month,  if  pre¬ 
ferved  in  bags. 
Medlars 

- —  Large  Dutch 

—  Italian  pear-fruited 

—  Nottingham. 


Nectarines  and 
Peaches,  fome  few  of  the 
lalt  month. 

Nuts. 

Pears,  befides  thofe  of  laff: 

month,  the 
—  Winter  thorn 
—  Winter’s  wonder 
. —  Bezi  of  Queffois 
—  Chalfery 

—  Dauphin. 

"Plums 

—  Emprels 
.  —  Bricette 

—  Bull  aces. 

Quinces 

—  Portugal. 

Rafpberries 

— Twice-bearing. 
Services. 

St  awbe  wies 

—  Alpine. 

Walnuts. 


Tie  Greenhouse. 

Air,  give  in  the  middle  of  the  day,  unlefs  when  it  is  very 

foggy- 

Earth  the  tops  of  any  of  the  pots,  when  you  perceive  any 
mould  on  them. 

Geranium  leaves,  conffantly  pick  off,  as  they  decay  more  than 
any  others,  and  give  them  water  very  fparingly. 

Leaves  decayed,  conffantly  pick  off,  for  they  corrupt  the  air 
of  the  houle  very  much. 

Succulent  plants,  as  aloes,  ficoides,  &c.  will  require  but  very 
little  water,  large  aloes  the  molt. 

Water  woody  plants  often,  but  give  them  only  a  little  at  a  time, 
as  danipnefs  is  more  prejudicial  in  a  green houfe  than  cold. 


DECEMBER. 

The  Kitchen-Garden, 


Afparagus  muff:  be  planted  for  the  third  crop,  and  give  it 
both  light  and  air  to  colour  it;  if  the  beds  be  not  warm  enough, 
line  them  with  frefii  dung. 

Boorcole,  brocoli,  and  cabbages,  muff  be  well  earthed  up,  to 
keep  them  upright,  and  pick  off' all  decayed  leaves. 

Cauliflower  plants  muff  have  air  when  the  weather  is  mild, 
and  pick  off  dead  leaves. 

Celery  when  dry,  earth  up  for  blanching. 

Crefs,  muftard,  and  radiffies,  fow  on  hotbeds  every  week. 

Dunghills,  weed  and  turn  over  in  frofty  weather. 

Endive,  tie  up  for  blanching. 

Hotbeds  muff  be  attended  to,  and  plenty  of  hot  dung  and 
loam  provided  for  cucumbers  and  melons. 

Lettuces  under  glafies  mult  have  air  given  them  in  the  mid¬ 
dle  of  mild  days. 

Mufhroom-beds  muff  have  dry  ftraw,  if  wanted. 

Peas  and  beans  above  ground,  earth  up. 

Roots  to  be  preferved  in  land,  as  carrots,  potatoes.  See.  fhould 
be  linifhed  before  the  froft  fets  in. 

Snails,  fearch  for  in  the  holes  of  the  walls. 

Sow  crefs,  muftard,  and  radiffies,  on  hotbeds  every  week. 

Tools,  repair,  grind  and  put  in  order,  while  you  have  leifure. 

Traps,  fet  to  catch  mice. 

Trenches,  make  to  drain  off  the  water. 


The  produce  of  the  Kitebcn-Garden. 


Artichokes 
Beets 
—  red 
Boorcole 
Brocoli 
Cabbages 
Carrots 
Cauliflowers 
Chardons 
Celery 
Endive 
— ..F.fchalots 

Horfe-radrflr 

Leeks 


Lettuces 

Marjoram 

Onions 

Parlley 

Parfley-roots 

Parfneps 

Potatoes 

E.adifhes 

Rocambole 

Sage 

Salfafy 

Savory 

Savoy  cabbages 
-  Scorzonera 
Sorrel  * 


Spinach 
Sprouts  of  cab- 
,  bages 
Thyme 
Turneps 
Water-creftes. 

On  the  Hotbeds. 

Afparagus 

Crefs 

Lettuces 

Mint 

Mufhrooms 

Muftard. 


The  Flower-Garden  and  Shrubeery. 


Auriculas,  examine  frequently,  and  pick  off  all  decayed 
leaves. 

Bulbous  roots  for  forcing  muft  be  conffantly  attended  to,  to 
give  them  water,  which  fhould  always  be  foft;  and  change  that 
in  the  glalfes  when  foul. 

Carnations  in  pots  lhould  be  plunged  into  the  ground  ;  but  if 
allies  or  fand  be  put  between  the  pots,  it  will  keep  them  drier 
than  earth. 
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Flowers  and  fhruba  in  -pots  fhouldbe  plunged  into  the  ground, 
to  keep  the  lrolt  from  the  roots. 

Fo  reft -trees  may  Hill  be  planted,  if  there  be  not  much  froF; 
•otherwife  it  is  better  to  defer  it  till  fpring. 

Shrubs  and  trees  may  Fill  be  pruned,  and  lay  long  litter,  8rc. 
over  the  roots  of  thofe  lately  planted. 

Trenches  and  drains  ihould  be  made  wherever  the  water 
Fands. 

Trees  and  Shrubs  in  flower. 
-GlaFonbury-thorn  Pyracantha,  in  fruit 

Honeyfuckles  Bofes 

Laurutlinufes  Strawberry-tree,  in  fruit 

Mezereons  and  Fower. 


night.  Long  litter  or  rotten  tan  fhould  alfo  be  laid  over  the 
roots  to  preferve  them  from  the  froF. 

Myrtles  may  alfo  be  prelerved  in  deep  pits  made  againF  a 
fouth  w^all,  and  covered  in  very  frofty  weather  with  mats'  and 
Fraw  near  a  foot  thick.  Many  are  prelerved  in  the  nurferies 
near  London,  with  only  hurdles  laid  over  the  pit,  without 
■any  glafs,  and  covered  very  thick  in  froF  with  Fraw  and 
mats. 

Succulent  plants  will  require  but  very  little  water. 

Water  thofe  plants  which  require  it  very  fparingly. 

Windows,  open  for  three  or  four  hours  in  the  middle  of  the 
day. 


Aconites 

Anemones 

Cyclamens 

Daifies 

Hellebore 

PanFes 


Flowers. 

Polyanthufes 

Frimrofes 

Stocks 

Striped  lilies,  in  leaf 
Wall-flowers. 


A  Table  Jhewing  at  one  View  the  Number  of  Chops  re¬ 
quired  of  each  Sort  of  Vegetable  to  have  a  regular  Succefion 
through  the  Year-,  and  alfo  the  Time  of  Sowing  and 
Planting. 

Kitchen-Garden  Plants,  Seeds,  and  Roots. 

No.  of  Crops.  Time  of  Sowing,  &c. 


The  Fruit-Garden  and  Orchard. 

Aooles  and  pears  in  the  fruit-room,  examine  ;  pick  out  fuch 
as  appear  the  foundeft  of  the  bell  forts,  and  wrap  each  in  a  piece 
of  paper  ;  it  will  caufe  them  to  keep  feveral  weeks  longer. 

Efpaliers,  repair,  prune  the  trees,  fpread  fome  rotten  dung 
on  the  border,  and  fork  it  in. 

Fig-trees,  FniFi  pruning. 

Fruit-room,  guard  from  froF,  but  give  it  fome  air  when  the 
weather  is  not  very  damp  nor  froFy. 

Orchard,  examine,  and  take  care  that  the  newly-planted 
trees  are  well  Faked  and  mulched,  and  cut  out  the  dead  wood 
from  the  Fandard  trees. 

Wall-trees,  Fnifh  pruning  and  planting  early  in  the  month. 


Fruits  in  Seafon. 


Almonds. 

Apples 

. —  Golden  pippin 

—  Nutmeg  apple 
• —  Kirton  pippin 

—  Wheeler’s  ruffet 
. —  File’s  ruFet 

- —  Nonpareil 

—  Winter  pearmain 
. —  Grays  pippin 

—  CoFard  apple 

—  Rouen  jelly  apple. 
Chefnuts. 

Filberts. 

Grapes,  many  of  thofe  of 
Oftober,  if  preferred  in 
bags. 


Medlars. 

Nuts. 

Pears,  betides  thofe  of  Oc¬ 
tober  and  November,  the 

—  Virgoleufe 
■ —  Ambrette 

—  ChaF’ery 

- —  Garden  pear 

—  Roman  angelic. 
Quinces. 

Services. 

Strawberries 

• —  Alpine. 

Walnuts. 


The  Greenhouse. 


Air  muF  be  given  whenever  the  weather  is  mild  and  will 
permit  it. 

Earth  the  tops  of  the  pots,  but  firft  take  out  a  little  of  the 
old. 

FroF  mutt  be  guarded  againF,  by  keeping  the  doors  and  win¬ 
dows  clofe,  when  it  begins  to  freeze. 

Leaves  decayed,  conFanlly  pick  off. 

Myrtles  and  other  greenhoufe  plants  againF  walls  will  re¬ 
quire  to  have  mats  placed  before  them,  and,  in  the  middle  of  Fne 
days  before  the  froft  fets  in,  rolled  up,  but  let  down  again  at 


Alifander 

- 

2 

Mar.  Aug. 

Angelica 

• 

2 

Mar.  Aug. 

Artichoke 

- 

1 

Mar.  or  Apr. 

Afparagus 

- 

1 

Mar.  or  Apr. 

—  forced 

- 

5 

Q61.  Nov.  Dec.  Jan.  Feb, 

—  in  autumn 

- 

1 

July,  if  cut  down. 

Balm 

- 

1 

Mar.  or  Apr. 

Bafil 

- 

1 

Mar.  or  Apr. 

Beans,  early 

- 

5 

Oft.  Jan.  Feb.  Mar.  July 

—  late 

- 

4 

Feb.  Mar.  Apr.  July 

Beets 

- 

1 

Feb.  or  Mar. 

Boorcole  or  kale 

- 

3 

Mar,  Apr.  June 

—  Anjou 

- 

2 

May,  June 

Borage 

- 

1 

Feb.  or  Mar. 

Brocoli 

- 

4 

Mar.  Apr.  May,  June 

Burnet 

- 

1 

Mar.  or  Apr. 

Cabbages,  early 

- 

1 

Aug. 

—  late 

- 

4 

Feb.  Mar.  May,  June 

• —  red 

- 

3 

Feb.  Mar.  June 

—  Savoy 

- 

3 

Mar.  May,  June 

—  for  cattle 

- 

2 

May,  June 

—  for  feed 

- 

1 

Oft.  or  Nov. 

Cabbage-turnep 

- 

2 

May,  June 

Camomile 

- 

1 

Mar.  or  Apr. 

Capticums 

- 

1 

Mar.  or  Apr. 

Carrots,  to  draw  young 

3 

Jan.  Apr.  July 

—  principal  crop 

- 

1 

Feb.  or  Mar. 

■ —  for  feed 

- 

1 

Feb. 

CauliFowers 

- 

4 

Aug.  Feb.  Mar.  May 

Celery 

- 

5 

Feb.  Mar.  Apr.  May,  June 

Chardons 

- 

1 

Mar.  or  Apr. 

Chervil 

- 

2 

Mar.  Aug. 

Cives 

- 

1 

Mar.  or  Apr. 

Clary 

- 

1 

Mar.  or  Apr. 

Colefeed 

- 

1 

June  or  July 

Coleworts 

- 

2 

Feb,  June  or  July 

Corn-fallad 

- 

2 

Mar.  Aug. 

Crefs,  for  feed 

- 

1 

Mar.  or  Apr. 

—  for  fallad 

—  on  hotbeds 
Cucumbers 

- 

5 

Mar.  to  Sept. 

Oft.  to  Mar. 

Jan.  Feb.  Mar.  Apr.  May 

—  on  hotbeds 

- 

3 

Jan,  Feb.  Mar. 

■ —  for  bellglaFes 

- 

1 

Apr. 

• —  open  ground 

- 

1 

May  or  June 

Dill 

- 

1 

Mar.  or  Apr. 
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No.  of  Crops,  Time  of  Sowing,  (9V. 


No.  of  Crops. 


Time  of  Sowing,  CSV. 


Endive 

Efcalions 

Elchalot  -  » 

Fennel 

Finochio 

Garlic 

Horfe-  radirh 
If\' flop 

Jerufalem  artichokes 

Kidney- beans 

—  Runners 

Lavender 

Leeks 

Lettuces 

Marjoram 

Marygolds 

Melons 

—  for  autumn 
Mint 

Mu  Ai  rooms 
Milliard,  for  feed 
■ —  for  fall  ad 

—  on  hotbeds 
Nafturtiums 
Onions,  to  draw  young 

—  principal  crop 

—  for  feed 

—  Wei  111 
Par  (ley 

—  large-rooted 
Farfneps 
Peas,  hotfpurs 

■ —  Marrowfats 

Pennyroyal 

Potatoes 

—  on  hotbeds 
Purflane 
Radiflies 

—  on  hotbeds 

—  for  fall  ad 

—  for  feed 
Rampion 
Rape 

—  for  failed 
Rocambole 
Rofenlary 
Rue 

Sage 
Sall’afy 
-Savory 
Savfty  cabbage 
Soorzoncra 
Scotch  kale 
Sea  kale 
Ski  nets 
Sorrel 
Spinach 

—  Winter 
'I  an  ley 
Tarragon 
Thyme 
Tomatoes 
Turneps 

■ —  for  teed 
Voi.  Ill, 


4 

1 

2 
2 

4 

2 

1 

1 

1 

5 

2 

1 

1 

7 

2 
1 

3 

1 

1 

2 
1 


1 

4 
1 

1 

2 

3 
2 

2 

5 
5 

1 

3 

1 

3 

9 

2 

1 

1 

1 


1 

1 

1 

r 

1 

3 

1 

3 

1 

1 
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6 
2 
1 
1 
1 
1 
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1  Alay 

,  June,  July 

Jan. 

or 

Feb. 

Feb. 
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• 

Feb. 

Aug 

. 

Apr. 

May 

,  June,  July 

Feb. 

Sept 

Feb. 

or 

Alar. 

Mar. 

or 

Apr. 

Feb. 

or 

Alar. 

Mar. 

Apr. 

Alay,  June, 

,  July 

Apr. 

Alay 

May, 

or 

June 

Feb. 

or 

Alar. 

Feb. 

to 

Aug. 

Mar. 

Apr. 

Feb. 

to 

Apr. 

Feb. 

Alar. 

Apr. 

May 

Mar. 

or 

Apr. 

Mar. 

Sept. 

Mar. 

or 

Apr. 

Mar. 

to 

Sept. 

OH. 

to 

Alar. 

Mar. 

or 

Apr. 

Jan. 

Apr. 

Alay,  July 

Feb. 

or 

Alar. 

Feb. 

or 

Alar. 

July, 

Aug. 

Feb. 

Alar. 

July 

Feb. 

Apr. 

Feb. 

Alar. 

or  Apf. 

OH. 

Jan. 

Feb.  July, 

Aug. 

Feb. 

Alar. 

Apr.  Ala}-, 

J  une 

Mar. 

or 

i\pr. 

Feb. 

Alar. 

Apr. 

Jan. 

or 

Feb. 

* 

Mar. 

Apr. 

Alay 

Jan'. 

to 

Aug.  and 

Nov. 

Jan. 

Feb. 

Mar. 

to 

Sept. 

May 

Mar. 

or 

Apr. 

June 

or 

July 

Mar. 

to 

Sept. 

Feb. 

Sept. 

May, 

or 

June 

Alar. 

cr 

Apr. 

Mar. 

or 

Apr, 

Mar. 

or 

Apr. 

Mar. 

or 

Apr. 

Mar. 

May, 

June 

Mar.' 

or 

Apr. 

Mar. 

Apr. 

June 

Mar. 

or 

Apr. 

Mar. 

or 

Apr. 

Mar. 

Aug. 

Feb. 

to 

July 

July, 

Aug. 

or  Sept. 

Alar. 

or 

Sept. 

Mar. 

or 

Sept. 

Alar. 

or 

Apr, 

Alar. 

or 

Apr. 

Alar. 

to 

Aug, 

Feb. 

Turnep-cabbage 

Turnep-radifli 

Water-crefs 


2  May,  June 
2  June,  July 
2  Mar.  Sept, 


A  general  Catalogue  of  Flowers,  Shrubs,  and  Trees, 
nfually  cultivated. 


§  1.  Tender  Annual  Flowers, 

To  be  Town  on  a  llrong  hotbed  the  Lift  week  in  February,  or 
firft  in  March,  transplanted  afterwards  upon  another  at  four 
inches 'dillance,  then  planted  in  fmall  pots  in  May,  afterwards 
in  larger,  and  at  the  er.t  of  June  placed  in  the  open  air. 

1.  Amaranths  4.  Egg-plants  7.  Icfe-plant 

2.  Ball’ams  3.  Glo. amaranths  8.  Senfitive-  plant 

3.  Cockfcombs  6.  Rumble-plant  9.  Stramoniums. 

§  2.  Annual  Flowers, 

To  be  fown  on  a  moderate  hotbed  in  March  or  April,  tranf- 
planted  afterwards  before  they  are  too  thick,  in  rich  light  earth, 
and  covered  with  mats,  and  in  a  month  or  fix  weeks  into  pots, 
or  borders  of  the  flower-garden. 

1.  African  marygolds 

2.  Blue  browallia 

3.  Capficums 

4.  Cape  marygolds 

5.  Chinefe  afters 

6.  Chinefe  or  Indian  pinks 

7.  Chryfanthemums 

8  French  marygolds" 

As  you  fow  them,  fix  numbers  to  them  cerrefponding  witk 
thefe,  and  you  will  readily  know  each  fort  when  they  appear. 


9.  Marvel  of  Peru 

10.  Mi  gnonette 

11.  Nolana 

12.  Palma  Chrifti 

13.  Stock- Julyflowers 

14.  Sultan  (yellow) 
13.  Zinnias. 


§  3.  Hardy  Annual  Flowers, 

To  be  fown  in  March  or  April  on  the  borders  of  the  flower- 
garden.  Hollow  the  earth  out  in  form  of  a  little  bafon,  about  a 
foot  over,  and  two  inches  deep  ;  draw  a  circle  near  the  edge  half 
an  inch  deep,  and  drop  a  few  feeds  in  it ;  thin  them  foon  after 
they  appear,  and  leave  them  at  fix  inches  diftance,  but  the  large 
forts  wider.  In  dry  weather  they  will  want  frequent  watering. 
Gather  the  feeds  as  they  ripen,  and  you  may  fave  the  ex¬ 


pence  of  buying  another  leafon. 

1.  Adonis  flower* 

2.  Alkekengi 

3.  Alyflbn 

4.  Amaranths 

5.  Amethyftca 

6.  Balm  (Moldavian) 

7.  Belvidere 

8.  Candy  tuft* 

9.  Catchfly  (Lobtl’s)* 
no.  Caterpillar-trefoil 

1 1.  Clary  (red  and  white) 

12.  Convolvulus 

13.  Corn  bottles'* 

14.  Cucumber  (fpurtiog) 

15.  Fumatory  (yellow) 

16.  Hedgehog- trefoil 

17.  Moneywort 

18.  Indian  corn 

19.  Ketmia 

20.  Larkfpurs* 

21.  Lavateras 
8  0 


22.  Lupines  • 

23.  Mallows 

24.  Mignonette 
23.  Nafturtiums* 

26.  Nigeila,  ordevilinabufli* 

27.  Panfcys,  or  hearts -eafie 

28.  Peas  (fweet-feented)  * 

29.  Perficaria' 

30.  Poppies* 

31.  Safflower,  or  baftard  faf- 

fron 

32.  Snail  trefoil 

33.  Snap-dragon 

34.  Stock- July  flowers* 

33.  Sun-flowers 

36.  Sweet  fultans 

37.  Tobacco  .■ 

28.  Venus’s  looking-vlafs* 

-T  1  ,  ° 

39.  »  enus  s  navel  wort 

40.  Xeranthemums. 
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Thofe  marked  thus  :  being  very  hardy  may  be  fown  the  be¬ 
ginning  of  February,  to  flower  early. 

In  July  fow  again  annual  flock,  candy  tuft,  convolvulus  mi¬ 
nor,  cornbottles,  Lobel’s  catchfly,  and  yellow  lupines,  and  they 
will  flower  until  the  froft  kills  them. 


§  4.  Biennial  Flowers, 


To  be  fown  in  March  or  April  in  beds  very  thin  :  as  foon  as 
the  plants  touch  one  another,  thin  them,  and  leave  them  at 
four  or  fix  inches  afunder ;  thofe  you  draw  out,  plant  at  the 
fame  diftance.  In  July  tranfplant  them  all  upon  beds,  at 
eight  inches  afunder;  there  they  muft  remain  till  the  end  of 
September,  when  they  muft  be  planted  upon  the  borders  of  the 
flower-garden,  and  they  will  produce  their  flowers  the  next 
fummer,  after  which  they  will  perfedt  thAr  feeds  and  die. 


1.  Canterbury  bell 

2.  Colutea  (^Ethiopian) 

3.  French  honeyfuckles 

4.  Globe  thiftle 

3.  Honefty,  or  moonwort 

6.  Mallow  (tree) 

7.  Poppy  (yellow  horned) 


8.  Rocket 

9.  Scabious 

10.  Stock -Julyflower 

11.  Sweet-Williams 

12.  Tree-Primrofe 

13.  Wall-flowers. 


§  5-  Perennial-rooted  Flowers, 

Which  if  fown  in  the  fame  manner  as  the  biennials,  and 
tranfplanted  into  the  borders  of  the  flower-garden,  will  con¬ 


tinue  for  feveral  years. 

1.  Alyffon 

а.  Auriculas 

3.  Bee-larkfpurs 

4.  Campanulas 
3.  Carnations 

б.  Columbines 

7.  Flax 

8.  Fox-gloves 

9.  Hawkweeds 
10.  Hollyhocks 


1 1 .  Ox-eye  daify 

12.  Peas  (everlafting) 

13.  Pinks 

14.  Polyanthufes 
13.  Rhubarb 

1 6.  Rofe-campion 

17.  Snap-dragons 

18.  Valerian 

19.  Greek  valerian. 


§  6.  Perennial-rooted  Flowers, 


Which  are  propagated  by  dividing  their  roots  in  fpring, 
March  or  April ;  or  in  the  autumn,  in  September. 


1 .  Adonis  flower 

2.  Anemones 

3.  Afphodel 

4.  Afters 

5 .  Bachelors  button 

6.  Bean-caper 

7.  Bears-breech 

8.  Borage 

9.  Buglofs 

to.  Campanulas 

11.  Campion 

12.  Cardinal  flower 

13.  Chriftmas  rofe 

14.  Cowflip 

15.  Cranefbill 

16.  Crowfoot 

17.  Dailies 

18.  Dog-tooth  violet 
19  Dragons 

20.  Dropwort 

21.  Eternal  flower 

22.  Fennel-giant 

23.  Feverfew 

24.  Flag 


23.  Foxglove 

26.  Fraxinellas 

27.  Fumatory 

28.  Garlic 

29.  Gentianella 

30.  Golden  locks 
3  t .  Golden  rod 

32.  Greek  valerian 

33.  Hellebore 

34.  Hepatica 

35.  Herb-bennet 

36.  Ploufeleek 

37.  Ladies-mantle 

38.  Ladies-flipper 

39.  Ladies-fmock 

40.  Lily  of  the 

valley 

41.  Lion’s  tail 

42.  London-pride 

43.  Loofeftrife 

44.  Lupine 

45.  Lychnis 

4 6.  Lychnidea 

47.  Madwort 


48.  Marfh-Mary- 

gold 

49.  Meadow-  fweet 
30.  Milfoil 

51.  Milk-vetch 

52.  Mint 

53.  Moth-mullen 
34.  Navelwort 
33.  Peony 

36.  Pilewort 

37.  Plantain 

38.  Trim  rofe 

39.  Ragged-Robin 

60.  Ranunculufes 

61.  Reed 

62.  Rhubarb 

63.  Saxifrage 

64.  Skullcap 
63.  Sneeze  wort 

66.  Side-laddle 

flower 

67.  Soapwort 

68.  Solomon’s  feal 

69.  Spiderwort 


in 


Spurge 
Stonecrop 
Sunflower 
Swallowwort 
Thrift 
Throatwort 

76.  Toadflax 

77.  True  love 


7° 

71 

72 

73 

74 
7.5 


78.  Valerian 

79.  Vervain 

80.  Veronica 

81.  Violet 

82.  Vipers-buglois 

83.  Wake  robin 

84.  Willow-herb 
83.  Wolfsbane 


56.  Wormwood  and 
fome  others,  but 
with  very  little 
beauty  to  recom¬ 
mend  them. 


§  7.  Bullous  and  Tuberous-rooted  Flowers. 


1.  Aconites 

2.  Amaryllifes 

3.  Anemones 

4.  Bulbocodiums 
3.  Cornflags 

6.  Crocufes 

7.  Crown-imperials 

8.  Cyclamens 

9.  Daffodils 

10.  Garlic  Moly 

1 1.  Hyacinths 

12.  Jonquils 


13.  Irifes 

14.  Lilies 

13.  Martagons 

16.  Narciffufes 

17.  Pancratiums 

15.  Polyanthus-Narciffus 

19.  Ranunculufes 

20.  Sifyrinchiums 

21.  Snowdrops 

22.  Star  of  Bethlehem 

23.  Tuberofes 

24.  Tulips, 


To  be  taken  up  in  April,  May,  and  June,  as  foon  as  their 
leaves  are  withered,  and  planted  again  in  September  or  Octo¬ 
ber,  but  their  offsets  in  Auguft. 

The  ranunculufes  and  anemones  not  to  be  planted  till  Fe¬ 
bruary. 

The  feed  to  be  fown  in  February  in  boxes. 

§  8.  Bulbous-rooted  Flowers. 

3.  Daffodil  (fea) 

6.  Lily  (Belladonna) 

7 .  —  Gu  era  fey 

8.  Saffron. 

They  require  to  be  planted  in  Au¬ 
guft,  and  to  be  taken  up  in  April  or  May,  as  foon  as  their 
leaves  are  decayed,  but  their  offsets  in  July. 

§  9.  Deciduous  Flow eriitg- Shrubs  and  Ornamented  Trees , 

To  be  planted  in  March,  April,  September  and  October. 


t.  Amaryllifes 

2.  Colchicums 

3.  Crocufes 

4.  Cyclamens 
Thefe  flower  in  autumn. 


1.  Acacia  (rofe-  19 

flowering) 

2.  Almond  trees  20. 

3.  Allfpice  a  1. 

4.  Althaeas  22. 

3.  Afh-tree  23. 

(mountain)  24. 

6.  Annona,  or  23. 

papaw-tree  26 

7.  Azaleas  27 

8.  Berberry-trees 

9.  Bignonia,  or  28 


Trumpet-flower29. 


10.  Bladder  fena 

11.  Bramble 

12.  Buckthorn 

13.  Caragana 

14.  CatTioberry 

bufh 

13.  Catalpa,  or 

Trumpet-flower36. 

16.  Ceanothus  37. 

17.  Cephalanthus 

18.  Cherry-trees  38. 


3°- 

3i- 

32. 

33- 

34- 

35 


.  Cinquefoil 
(ftimbby) 
Clethra 
Cornel-tree 
Crab-tree 
Cytifus 
Diervilla 
Dogwood 
.  Fothergilla 
Gingo,  or  mai¬ 
den-hair-tree 
Gueldres  rofe 
Halefia 
Hamamelis 
FI  aw  thorn 
Hickery-nut 
Ploneyfucldes 
Honeyfuckle 
(upright) 
Hypericums 
Jafmin 
Jefuits-bark 
tree  (falfe) 
Indigo  (baftard) 


39.  Iron  wood- tree 

40.  Judas  tree 

41.  Kidney-bean- 

tree 

42.  Laburnums 

43.  Lac,  or  varnifh 

tree 

44.  Leatherwood 
43.  Lilacs 

46.  Mezereons 

47.  Nightfhades 

48.  Olive-tree 
(Wild) 

Paflion-flower 
Peach-trees 
Periploca,  or 
Virginian  filk 

32.  Plum-trees 

33.  Poifon  trees 

34.  Pomegranate- 

tree 
33.  Privet 

36.  Rafpberry 

37.  Reftharrow 


49' 

5° 

51 
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38.  Rofe-tree,  80 
varieties 

59.  St.  Peter’s  wort 

60.  Saflafras-tree 

61.  Service-tree 

62.  Snowdrop,  or 

fringe- tree 


63.  Spindle-tree 

64.  Spiraeas 

6$.  Sumach-trees 

66.  Syringas 

67.  Tamarifk 
63.  Tea-tree 

69.  Toothach-trees 


70.  Travellers  joy 

71.  Tupelo-tree 

72.  Viburnums 

73.  Weeping-  wil¬ 

low-tree. 


§  10.  Deciduous  Forejl-Trees , 


To  be  planted  from  the  middle  of  February  till  the  beginning 
of  April,  and  from  September  till  December. 


1.  Acacias 

2.  Alders 

3.  Alh- trees 

4.  Beech-trees 
3.  Birch-trees 

6.  Chefmit-trees 

7.  Crab-trees 

5.  Cyprefs 


9.  Eider-trees 

10.  Elm-trees 

11.  Hickery-nut 

12.  Hornbeams 

13.  Horfe-chefnuts 

14.  Larch-trees 

15.  Lime-trees 

16.  Magnolias 


17.  Maple-trees 

18.  J^ettle-trees 

19.  Oak-trees 

20.  Plane-trees 

21.  Poplar-trees 

22.  Tulip -trees 

23.  Walnut-trees 

24.  Wiilow-trees. 
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The  following  method  may  be  taken  for  preferving  tie  llof- 
foms  of  fruit-trees  in  fpring.  Procure  fome  fheep-hurdles, 
made  of  hazel  or  willow-branches,  about  two  or  three  feet  higher 
than  the  walls.  At  fpring,  juft  before  the  bloffoms  of  the  fruit- 
trees  begin  to  open,  place  thefe  before  the  trees,  and  fatten  them 
in  windy  weather  with  ftakes,  and  by  their  being  taller  than  the 
walls  are  high,  they  may  be  fet  Doping  about  two  feet  from  the 
bottom  of  the  walls,  which  will  keep  them  fteady.  When  the 
fruit  is  fet,  and  entirely  out  of  danger,  take  them  quite  away, 
and  by  keeping  in  a  dry  place,  they  will  laft  many  years,  and 
will  be  always  worth  one-third  of  the  frit  coft,  for  lighting  of 
fires,  when  unfit  for  any  other  ufe, 

In  an  experiment  that  was  made,  the  hurdles  were  placed  be¬ 
fore  the  trees  in  December  5  they  alfo  defended  a  crop  of  peas, 
and  both  feemed  to  be  much  benefited,  particularly  the  peas. 
It  is  poffible  that  vines  might  alfo  be  thus  defended  in  the 
fpring,  and  come  forwarder ;  at  leaft  it  is  worth  trying  where- 
the  walls  are  not  too  high. 

§  14.  Hardy  Greenhoufe  Plants, 


Evergreen  Flowering  Shrubs  and  ornamental  Trees. 

in  March,  April,  September  and  OTober. 


§  n. 

To  be  planted 

1.  Alaternus 

2.  Andromeda 

3.  Arbor- vitas 

4.  Arbutu3 
7J.  Bay-tree 

6.  Bignonia 

7.  Box 

8.  Brooms 

9.  Caftine,  or 

South-fea- tea- 
tree 

50.  Ciftus,  or 
rock  rofe 
11.  Crab-tree 


12.  Cytil'us  (hairy 

evergreen) 

13.  Groundfel-tree 

14.  Holly-trees 

15.  Honeyfuckles 

16.  Juniper 
17. Ivy 

18.  Kalmias 

19.  Lavenders 

20.  Laurels 

21.  Lauruftinufes 

22.  Magnolia 

23.  Phillyreas 

24.  Privet 


25.  Purflane-tree 

26.  Pyracantha 

27.  Rhododen¬ 

dron 

28.  Rofe-tree 

29.  Rofe  m  ary 

30.  Rue  * 

3 1.  Savin 

32.  Spindle-tree 

33.  Sweetbrier 

34.  Tea-trees 

35.  Widow-wail. 


§  12.  Evergreen  Forejl-Trees, 


To  be  planted  from  the  middle  of  February  till  the  end  of 
April,  and  from  September  till  December, 
j.  Cedar-trees  4.  Fir-trees  6.  Pine-trees 

2.  Cork-trees  5.  Oak-trees  7.  Yew-tree. 

3.  Cyprefs-trees 


§  13.  Fruit-Trees  and  Fruits, 

To  be  planted  in  February,  March,  October,  and  November. 


1.  A'monds 

2.  Apples 

3.  Apricots 

4.  Berberries 
3.  Cherries 
6.  Crab-trees 
j.  Currants 


8.  Figs 

9.  Filberts 

10.  Goofeberries 

1 1 .  Medlars 

12.  Ne£tarines 

13.  Nut-trees 

14.  Peaches 


15.  Pears- 

16.  Plums 

17.  Quinces 

18.  Rafpberries 

19.  Services 

20.  Vines 

21.  Walnuts. 


To  be  planted  again  ft  a  fouth  wall,  in  the  open  ground,  the- 
roots  covered  with  tan  or  long  litter.  Thefe  will  not  be  killed  ex¬ 
cept  in  very  fevere  frofts,  and  then  they  generally  fhoot  up 
afrefh  from  their  roots. 

By  this  method,  many  curious  plants,  formerly  only  kept  in 
greenhoufes,  will  now  ornament  the  walls,  where  they  will  ap¬ 
pear  in  greater  vigour  and  beauty,  and  many  may  produce 
both  flowers  and  fruit,  which  they  will  not  do  when  confined  in 


pots  in  a  greenhoufe. 

1.  Bay-tree 

—  Blue-berried  Carolinian 

2.  Boxthorn 
—  African 

3.  Broom 
—  Starry 

—  Montpelier 

4.  Cedar- tree 
—  Bermudian 
—  Goa 

5.  Fig  (Indian) 

6.  Heath 

—  Many-flowered 
— -  Mediterranean 
—  Three-flowered 

7.  Jafmin  (Catalonian) 

8.  Laurel  (Alexandrian) 

9.  Myrtle 

—  Broad-leaved  Roman 
—  Double-flowered 


Myrtle,  Portugal 
—  Upright  Italian 

10.  Magnolia  (evergreen) 

11.  Oleander 
—  Red 
—  White 

12.  Olive-tree 

—  Box-leaved 
—  Province 

13.  Piftachia-nut-tree 

14.  Pomegranate  (dwarf) 

1 5.  Ragwort  (fea) 

16.  Rofe-tree  (Chinefe) 

17.  Rofemary  (tilver-leaved) 

18.  Sophora 

—  Small-leaved  Otaheite 

19.  Strawberry-tree 

20.  Tea-tree  (green) 

21.  Winter  cherry. 


For  the  particular  operations  in  gardening,  fee  the  arti¬ 
cles  Planting,  Pruning,  Grafting,  Inoculating,  Or¬ 
chard,  Green -Houje,  FIot -Houfe,  &c.  &c.  and  the  culture 
and  management  of  different  plants  under  their  refpetUve 
names. 


GAR 

GARDINER.  (Stephen),  bifhop  of  Winchefter,  and  lord 
chancellor  of  England,  born  at  Bury  St.  Edmunds  i rr  Suffolk, 
natural  fon  to  Richard  Woodville,  brother  to  queen  Elizabeth 


gar 

wife  to  Edward  IV.  was  learned  in  the  canon  and  civil  laws,  and 
in  divinity.  He  figned  the  divorce  of  Henry  VIII.  from  Katha¬ 
rine  of  Spam,  abjured  the  pope’s  fupremacy,  and  wrote  Dr  vera 


gar 
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filfa  oledientia,  in  behalf  of  the  king  ;  yet  in  Edward's  reign 
he  oppofed  the  reformation,  and  was  punilhed  with  imprifon- 
ment ;  but  queen  Mary  coming  to  the  throne,  die  enlarged  him. 
He  drew  up  the  articles  of  marriage  between  the  queen  and 
Philip  of  Spain,  which  were  very  advantageous  to  England.  He 
was  violent  againft  the  reformers  ;  but  on  his  death-bed  was 
dill'atisfied  with  his  life,  and  often  repeated  theie  words  :  Erra- 
•vi  cum  Petro,  fed  non  jle-vi  cum  Petro.  He  died  in 

GARGARISM,  from  y “to  waih  the  mouth;”  a 
gargle.  Its  ufe  is  for  walking  the  mouth  and  throat  when  in¬ 
flamed  or  ulcerated,  &c.  A  fmall  quantity  may  be  taken  into 
the  mouth,  and  moved  brilkly  about,  and  then  ipit  out ;  or,  if 
the  patient  cannot  do  this  to  any  advantage,  the  liquor  may  be 
injected  by  a  fyringe.  When  gargles  are  required,  their  ufe 
Ihould  be  more  frequently  repeated  than  occurs  in  common 
practice. 

GARGET,  a  difeafe  of  cattle,  confiding  in  a  dwelling  of  the 
throat  arid  the  neighbouring  parts ;  to  prevent  which,  bleeding 
in  the  fpringis  recommended. 

GARGIL,  a  didemper  in  geefe,  which  frequently  proves 
mortal.  Three  or  four  cloves  of  garlic,  beaten  in  a  mortar  with 
lweet  butter  and  made  into  little  balls,  and  given  the  creature 
fading,  are  the  ordinary  cure. 

GARIDELLA,  in  botany  ;  a  genus  of  the  trigynia  order, 
belonging  to  the  decandria  clafs  of  plants,  and  in  the  natural 
method  ranking  under  the  26th  order,  Muftijiliqucs .  The  ca¬ 
lyx  is  pentaphyllous,  with  leaves  refembling  flower-petals  ; 
there  are  five  bilabiate  and  bifid  nedtaria ;  the  capfuies  are  po- 
lyfpermous,  and  adhering  together. 

GARLAND,  a  fort  of  chaplet  made  of  dowers,  feathers,  and 
fometimes  precious  dones,  worn  on  the  head  in  the  manner  of  a 
crown.  The  word  is  formed  of  the  French  guirlunde,  and  that 
of  the  barbarous  Latin  garlanda ,  or  Italian  ghirlanda.  Menage 
traces  its  origin  from  gyrus,  through  gyruhis,  to  gym  'are,  gyT- 
Jandum,  ghirlandum  ;  and  at  length  gblrlanda  arid  gvirlar.de  ; 
fo  that  gulrlande  and  garland  are  defeended  in  the  fixth  or  fe- 
venth  degree  frpm  gyrus.  Hicks  rejefts  this  derivation,  and 
takes  the  word  from  gardcl  handa,  which  in  the  northern  lan¬ 
guage  dgnify  a  nofegay  artfully  wrought  with  the  hand. 

Garland  alfo  denotes  ornaments  of  flowers,  fruits,  and 
leaves  intermixed,  anciently  much  ufed  at  the  gates  of  temples, 
where  feads  and  folemn  rejoicings  were  held  ;  or  at  any  other 
place  where  marks  of  public  joy  or  gaiety  were  required,  as  in 
triumphal  arches,  tournaments,  &c. 

GARLIC.  See  Alium. 

GARMENT;  that  wherewith  any  petfon  is  clothed.  See 
Dress  and  Habit. 

GARNET,  in  natural  hiftory,  a  very  beautiful  gerri,  of  a  red 
colour,  with  feme  admixture  of  blue.  See  Garnate.  When 
pure  and  free  from  biemiflies,  it  is  little  inferior  in  appearance  to 
the  oriental  ruby,  though’  only  of  a  middle  degree  of  hardnefs 
between  the  fappbire  and  common  cryllal.  It  is  found  of  va¬ 
rious  fiz.es,  from  that  of  a  pin's  head  to  an  inch  in  diameter. 
Among  our  lapidaries  and  jewellers,  genuine  garnets  are  known  by 
different  names  according  to  their  different  degrees  of  colour.  1. 
The  garnet,  (imp!  v  fo  called,  is  the  fined  and  mod  valuable  kind, 
being  of  a  very  deep  blood-red,  with  a  faint  admixture  of  blue. 
2.  The  rock-ruby  ;  a  name  very  improperly  given  to  the  garnet 
when  it  is  of  a  very  brong  but  not  deep  red,  and  has  a  fairer  cad 
of  the  blue  :  this  is  a  very  beautiful  gem.  3.  The  forane  or  ferain 
garnet  ;  that  of  a  yet  brighter  red,  approaching  to  the  colour  of 
native  cinnabar,  with  a  faint  blue  tinge.  4.  The  almandine,  a 
garnet  only  a  little  paler  than  that  called  the  rock-ruby. 

The  making  counterfeit  garret  in  pafie  is  done  as  follows  : — 
Take  prepared  cryllal,  two  ounces;  common  red-lead,  fix  ounces  ; 
rnanganele,  i6grains;  zafl're, three  grains;  mix  ail  well,  put  them 
into  a  crucible,  cover  it  with  lute,  and  let  it  in  a  potter's  kiln 
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for  24  hours.  Or,  take  cryftal,  two  ounces  ;  minium,  five  oilhclt 
and  a  half;  rnanganele,  ingrains;  zaffre,  four  grains:  mix 
them  well  together,  and  let  ail  be  baked,  in  a  pot  well  luted,  in 
a  potter’s  kiln  24  hours. 

GARONNE,  a  fine  river  of  the  S.  of  France,  which  rife's  in 
the  Pyrenees,  and  taking  a_N.  W.  direction,  waters  Touloufs 
and  Bourdeaux,  below  which  it  is  joirted  by  the  Dordogne,  and 
thence  to  its  entrance  into  the  bajr  ot  Bilcay  is  called  the  Gi¬ 
ronde.  It  has  a  navigable  communication  With  the  Mediterra¬ 
nean  by  its  junction  with  the  ci-devant  Royal  Canal.  See  the 
article  Canal. 

Upper  Garonne,  a  department  of  France,  which  contains 
part  of  the  late  province  of  Languedoc.  Touloufe  is  the  ca¬ 
pital. 

GARRICK  (David),  Efq.  the  great  Rofcius  of  his  age  and 
country,  who  for  near  forty  years  ftione  the  brightefi  lumi¬ 
nary  in  the  hemifphere  of  the  dage,  Was  born  at  the  Angel  Inn 
at  Hereford  in  the  year  1716.  His  father.  Captain  Peter  Gar¬ 
rick,  was  a  French  refugee,  and  had  a  troop  of  horfe  which  were 
then  quartered  in  that  city.  This  rank  he  maintained  in  the 
army  for  feveral  years,  and  had  a  majority  at  the  time  of  his 
death  :  which  event,  however,  prevented  him  from  long  enjoying 
it.  Mr.  Garrick  received  the  fir  It  rudiments  of  his  education 
at  the  free-fehool  at  Lichfield  ;  which  he  afterwards  completed 
at  Rochefter  under  the  celebrated  Dr.  Colfon,  fince  mathemri- 
tical  profelTor  at  Cambridge.  Dr.  Johnfon  and  he  were  fellow- 
ftudents  at  the  fame  fchool ;  and  it  is  a  curious  faft,  that  theie 
two  celebrated  geniufes  came  up  to  London,  with  the  intention 
of  pudiing  themfelves  into  adtive  life,  in  the  fame  coach.  On 
the  9th  of  March  1736,  he  was  entered  at  the  honourable  fo- 
ciety  of  Lincoln’s-Inn.  The  ftudy  of  the  law,  however,  he  loon 
quitted,  and  followed  for  forne  time  the  employment  of  a  wine- 
merchant  :  but  that  too  difgufting  him,  he  gave  way  at  lad 
to  the  irrefidible  bias  of  his  mind,  and  joined  a  travelling-com¬ 
pany  of  comedians  at  Ipfwich  in  Suffolk,  where  he  went  by  the 
name  of  Lyddle.  Having  in  this  poor  fchocl  of  Apollo  got  lome 
acquaintance  with  the  theatric  art,  he  burft  at  once  upon  the 
world  in  the  year  1740-1,  in  all  the  lufire  of  perfection,  at  the 
little  theatre  in  Goodman’s  Fields,  then  under  the  direction  of 
Henry  Giflord. 

The  character  he  fird  performed  was  Richard  III.  in  which, 
like  the  fun  burding  from  behind  a  cloud,  he  dilplayed  in  the 
earliett  dawn  a  lbmewhat  more  than  meridian  brighlnels.  His 
excellence  dazzled  and  aftonifiied  every  one  ;  and-  the  feeing  a. 
young  man,  in  no  more  than  his  24th  year,  and  a  novice  in 
reality  to  the  dage,  reaching  at  one  tingle  ftep  to  that  height  of 
perfection  which  maturity  of  years  and  long  practical  experience 
had  not  been  able  to  bedow  on  the  then  capital  performers  qt 
the  Englifh  dage,  was  a  phenomenon  that  could  not. but  become 
the  ohjeft  of  univerfal  fpeculation  and  of  as  univerfal  admira¬ 
tion.  The  theatres  at  the  wed  end  of  the  town  were  del'erted ; 
Goodman’s  Fields,  from  being  the  rendezvous  of  citizens  and 
citizens  wives  alone,  became  the  relort  of  all  ranks  of  men;  and 
Mr.  Garrick  continued  to  act  till  the  dole  of  the  feafon. 

Having  very  advantageous  terms  offered  him  for  the  perform¬ 
ing  in  Duhlinduring  fome  part  of  thefummer  (1741),  he  went 
over,  and  there  likewife  found  the  fame  juft  homage  paid  to  his 
merit  which  he  had  received  from  Jus  own  countrymen.  To  the 
lervice  of  the  latter,  however,  he  effeemed  himfelf  more  imme¬ 
diately  bound  ;  and  therefore,  in  the  enduing  winter,  engaged 
himfelf  to  Mr.  Fleetwood,  then  manager  of  Drury  Lane :  in 
which  theatre  he  continued  till  the  year  j  745,  when  he  again 
went  over  to  Ireland,  and  continued  there  the  whole  feafon, 
joint  manager  w-i.h  Mr.  Sheridan  in  the  direction  and  profits 
of 'the  theatre-royal  in  Smock  Alley.  From  thence  he  returned 
to  England",  and  was  engaged  for  the  feafon  of  1746  with  Mr. 
Rich  at  Covent- Garden.  This  was  his  lad  performance  as  a 
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hired  a£lor  :  for  ip  the  clofe  of  that  feafon,  Mr.  Fleetwood’s  pa¬ 
tent  for  the  management  of  Drury-lane  being  expired,  and  that 
gentleman  having  no  inclination  further  to  purfue  a  delign  by 
which,  from  his  want  of  acquaintance  with  the  proper  conduit 
of  it,  or  fome  other  caufe,  he  had  confiderably  impaired  his  for¬ 
tune,  Mr.  Garrick,  in  conjunction  with  Mr.  Lacy,  purchafed 
the  property  of  that  theatre,  together  with  the  renovation  of 
the  patent  ;  and  in  the  winter  of  1 747  opened  it  with  the 
created  part  of  Mr.  Fleetwood’s  company,  and  with  the  great 
additional  ftrength  of  Mr.  Barry,  Mrs.  Pritchard,  and  Mrs. 
Cibber,  from  Covent-Garden. 

'Were  we  to  trace  Mr.  Garrick  through  the  feveral  occur¬ 
rences  of  his  life — a  life  fo  active,  fo  bufy,  and  lb  full  of  oc¬ 
currences  as  his,  we  Ihould  fwell  this  account  to  many  pages. 
Suffice  it  to  fay,  he  continued  in  the  unmolelted  enjoyment  of 
his  fame  and  unrivalled  excellence  to  the  moment  of  his  retire¬ 
ment.  His  univerfality  of  excellence  was  never  once  attacked 
by  competition.  Tragedy,  comedy,  and  farce  ;  the  lover  and 
the  hero,  the  jealous  hulband  who  fufpetts  his  wife  without 
caufe,  and  the  thoughtlels  lively  rake  who  attacks  it  without 
defign,  were  all  alike  his  own.  Rage  and  ridicule,  doubt  and 
defpair,  tranfport  and  tendernefs,  companion  and  contempt ; 
love,  jealoufy,  fear,  fury,  and  fimpliclty  ;  all  took  in  turn 
poffeffion  of  "his  features,  while  each  of  them  in  turn  appeared 
to  be  the  foie  polfefl'or  of  his  heart.  In  the  feveral  chambers  of 
Lear  and  Hamlet,  Richard,  Dorilas,  Romeo,  and  Lufignane, 
in  his  Ranger,  Bayes,  Drugger,  Kitely,  Brute,  and  Benedick, 
you  faw  the  mufcular  conformations  that  your  ideas  attached  to 
them  all.  In  ffiort,  Nature,  the  mi  ft  refs  from  whom  alone  this 
great  performer  borrowed  all  his  leffons,  being  in  herl'elf  incx- 
hauftible,  this  her  darling  fon,  marked  out  for  her  truell  repre- 
lentative,  found  an  unlimited  fcope  for  change  and  diverfity  in 
his  manner  of  copying  from  her  various  productions.  There  is 
one  part  of  theatrical  condudt  which  ought  unquellionably  to 
be  recorded  to  Mr.  Garrick’s  honour,  fmee  the  caufe  of  virtue 
and  morality,  and  the  formation  of  public  manners,  are  confi- 
derably  dependent  upon  it ;  and  that  is,  the  zeal  with  which  he 
aimed  to  baniffi  from  the  ftage  all  thofe  plays  which  carry  with 
them  an  immoral  tendency,  and  to  prune  from  thofe  which  do 
not  abfolutely,  on  the  whole,  promote  the  interefts  of  vice,  fuch 
lcenes  of  licentioufnefs  and  liberty,  as  a  redundancy  of  wit  and 
too  great  livelinefs  of  imagination  have  induced  fome  of  our  co¬ 
mic  writers  to  indulge  thenrfelves  in,  and  which  the  fympathe- 
tic  difpofition  of  our  age  of  gallantry  and  intrigue  has  given 
fanition  to.  The  purity  of  the  Engliili  ltage  has  certainly  been 
much  more  fully  eltabliffied  during  the  adminillration  of  this 
theatrical  minifier,  than  it  had  ever  been  during  preceding 
managements.  He  leans  to  have  carried  his  model!,  moral, 
ohalle,  and  pious  principles  with  him  into  the  very  manage¬ 
ment  of  the  theatre  itlelf,  and  refeued  performers  from  that Ob¬ 
loquy  which  ituck  to  the  profeffion.  Of  thofe  who  were  ac¬ 
counted  blackguards,  unworthy  the  allocation  of  the  world,  he 
made  gentlemen,  united  them  with  foeiety,  and  introduced  them 
to  all  the  domeftic  comforts  of  life.  The  theatre  was  no  longer 
efteemed  the  receptacle  of  all  vice  ;  and  the  moral,  the  ferious, 
the  religious  part  of  mankind  did  not  hefitate  to  partake  of  the 
rational  entertainment  of  a  play,  and  pals  a  cheerful  evening  uii- 
difgufted  with  the  licentioufnefs  and  uncorrupted  by  the  im¬ 
morality  of  the  exhibition. 

Notwithftanding  the  numberlefs  and  laborious  avocations  at¬ 
tendant  on  his  profeffion  as  an  actor,  and  his  llatibn  as  a  mana¬ 
ger,  yet  Bill  his  a£tive  genius  was  perpetually  burlting  forth  in 
various  little  productions  in  the  dramatic  and  poetical  way, 
whole  merit  cannot  but  make  us  regret  his  want  of  time  for  the 
pnrfuance  of  more  extenfive  and  important  works.  It  is  certain, 
that  his  merit  as  an  author  is  not  of  the  til'll  magnitude  :  but  his 
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great  knowledge  of  men  and  manners,  of  ftage-effeft,  and  his 
happy  turn  for  lively  and  Itriking  fatire,  made  him  generally 
fuccefsful ;  and  his  prologues  and  epilogues  in  particular,  which 
are  almoft  innumerable,  poffel's  fuch  a  degree  of  happinels 
both  in  the  conception  and  execution  as  to  lland  unequalled. 
His  Ode  on  the  death  of  Mr.  Pelham  ran  through  four  editions 
in  lefs  than  fix  weeks.  His  Ode  on  Shakefpeare  is  a  mallerly 
piece  of  poetry  ;  and,  when  delivered  by  himfelf,  was  a  mod  ca¬ 
pital  exhibition.  His  alterations  ofShakefpeare  and  other  authors 
have  been  at  times  fuccefsful,  and  at  times  exploded.  The  cutting 
out  the  grave-diggers’  feene  from  Hamlet  will  never  be  for¬ 
given  him  by  the  frequenters  of  the  gallery  at  Drury.  Though 
neceffary  to  the  chaltenefs  of  the  l'cene,  they  cannot  bear  to 
lofe  fo  much  true  llerling  wit  and  humour  ;  and  it  mull  be 
owned  that  exuberances  of  that  kind,  though  they  hurt  the  uni¬ 
formity,  yet  increafe  the  luxuriance,  of  the  piece.  Among  his 
alterationsthe  following  are  found  :  Every  Man  in  his  Humour, 
altered  from  Ben  Jonfon  ;  Romeo  and  Juliet,  Winter’s  Tale, 
Catherine  and  Petruchio,  Cymbeline,  Hamlet,  See.  altered  and 
made  up  from  Shakefpeare ;  Gamelters,  a  comedy,  from  Shir¬ 
ley;  Ifabella,  from  Southerne.  To  thefe  we  add,  as  original 
productions,  The  Farmer’s  Return,  and  Linco’s  Travels,  in¬ 
terludes  ;  Guardian,  Lethe,  Lying  Valet,  Mifs  in  her  Teens, 
Male  Coquet,  Iriffi  Widow,  and  other  comedies  in  two  aCts  ; 
Enchanter,  a  mufical  entertainment  ;  Lilliput.  The  Chriltmas 
Tale  is  aferibed  to  him,  befides  many  other  dramatic  pieces. 

We  now  bring  him  to  the  period  of  his  retirement  in  the 
fpring  of  177 6;  when,  full  of  fame,  with  the  acquirement  of 
a  fplendid  fortune,  and  growing  into  years,  he  thought  proper 
to  leek  the  vale  of  life,  to  enjoy  that  dignified  and  honourable 
eafe  which  was  compatible  with  his  public  fituation,  and  which 
he  had  fo  well  earned  by  the  activity  and  the  merits  of  his  drama¬ 
tic  reign.  But  very  lhort  indeed  was  the  period  allotted  to  him 
for  this  precious  enjoyment :  for  on  the  20th  of  January  1779 
he  departed  this  life  ;  leaving  no  one  rival  in  excellence  upon 
earth  to  compensate  for  his  lofs,  or  a  hope  of  our  ever  meeting 
with  his  like  again. 

GARRISON,  in  the  art  of  war,  a  body  of  forces  difpofed 
in  a  fortrefs,  to  defend  it  againlt  an  enemy,  or  to  keep  the  in¬ 
habitants  in  lubjeCtion,  or  even  to  be  fubfilted  during  the  win¬ 
ter- feafon:  hence  garrlfon  and  winter-quarters  arc  fometimes 
ufed  indifferently  for  the  fame  thing,  though  fometimes  they  de¬ 
note  different  things.  In  the  latter  cafe,  a  garrilbn  is  a  place 
wherein  forces  are  maintained  to  fecure  it,  and  where  they  keep 
regular  guard,  as  a  frontier  town,  a  citadel,  cattle,  tower,  See. 
The  garrilbn  lliould  be  always  ltronger  than  the  townfmen. 
Du  Cange  derives  the  word  from  the  corrupt  Latin  garnifio, 
which  the  latter  writers  ule  to  Signify  all  manner  of  munition, 
arms,  victuals,  Sec.  neceffary  for  the  defence  of  a  place  and 
luitaining  of  a  liege.  Winter-quarters  Signify  a  place  where  a 
number  of  forces  are  laid  up  in  the  winter  feafon  without 
keeping  any  but  a  trilling  guard. 

Gakkisont,  a  town  of  Ireland,  in  the  county  of  Ferma¬ 
nagh,  10  miles  S.  E.  of  Ballyiliannon.  W.  long.  7.  43. 
N.lat.  34.  2 5.^ 

GARSTANG,  a  town  in  Lancaffiire,  223  miles  from  Lon¬ 
don,  in  the  poll  road  between  Pretion  and  Lancaster.  It  is  a 
large  Dopulous  place,  near  a  mile  in  length,  but  built  in  a  very 
irregular  manner,  with  dirty  ltreets  and  very  indifferent  houfes. 
The  church  is  a  ltately  Gothic  itrufture.  By  the  late  inland 
navigation,  it  has  communication  with  the  rivers  Merfey,  Dee, 
Ribble,  Oufe,  Trent,  Danvent,  Severn,  Humber,  Thames, 
Avon,  See.  which  navigation,  including  its  windings,  extends 
above  coo  miles,  in  the  counties  of  Lincoln,  Nottingham, 
York,  Weltmoreland,  Cbeiler,  Stafford,  Warwick,  Leicelier, 
Oxford,  Worcellcr,  'ike. 
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GARTER,  a  ligature  for  tying  up  the  flocking,  but  particu¬ 
larly  ufed  for  the  badge  of  a  noble  order  of  knights,  hence  de¬ 
nominated  the 

Order  of  the  Garter,  a  military  order  of  knighthood,  the 
molt  noble  and  ancient  of  any  lay-order,  in  the  world,  infti- 
tuted  by  Edward  III.  The  knights-companions  are  generally 
princes  and  peers  :  and  the  king  of  England  is  the  l'overeign  or 
chief  of  the  order.  The  number  of  knights  was  originally  26; 
but  fix  were  added  in  1786,  on  account  of  the  increafe  of  the 
royal  family.  They  are  a  college  or  corporation,  having  a 
great  feal  and  little  feal. 

Their  officers  are  a  prelate,  chancellor,  regifler,  king  at 
arms,  and  uflier  of  the  black  rod.  They  have  alfo  a  dean, 
with  12  canons,  and  petty  canons,  vergers,  and  2 6  penfioners 
or  poor  knights.  The  prelate  is  the  head.  This  office  is  veiled  in 
the  biffiop  of  Winchefter,  and  has  ever  been  lb.  Next  to  the  pre¬ 
late  is  the  chancellor  ;  which  office  is  veiled  in  the  biffiop  of  Sa- 
liffiury,  who  keeps  the  feals,  &c.  The  next  is  the  regifler,  who, 
by  his  oath,  is  to  enter  upon  the  regiftry,  the  ferutinies,  elec¬ 
tions,  penalties,  and  other  a<5ls  of  the  order,  with  all  fidelity. 
The  dean  of  Windfor  is  always  regifler  ex  officio.  The  fourth 
officer  is  garter  and  king-at-arms,  being  two  diftindl  offices 
united  in  one  perfon.  Garter  carries  the  rod  and  feeptre  at  the 
feafl  of  St.  George,  the  protedlor  of  this  order,  when  the  fove- 
reign  is  prefent.  He  notifies  the  elections  of  new  knights,  at¬ 
tends  the  folemnity  of  their  inflallations,  carries  the  garter  to 
the  foreign  princes,  &c.  He  is  the  principal  officer  within 
the  college  of  arms,  and  chief  of  the  heralds.  See  King-#/- 
Arms. 

All  thefe  officers  except  the  prelate  have  fees  and  penfions. 
The  college  of  the  order  is  feated  in  the  caltle  of  Windfor, 
within  the  chapel  of  St.  George,  and  the  charter-houfe,  eredted 
by  the  founder  for  that  purpofe.  The  habit  and  enfign  of  the 
order  are,  a  garter,  mantle,  cape,  george,  and  collar.  The 
three  firfl:  were  affigned  the  knights-companions  by  the  foun¬ 
der,  and  the  george  and  collar  by  Henry  VIII. 

The  garter  challenges  pre-eminence  over  all  the  other  parts 
cf  thedrefs,  by  reafon  that  from  it  the  noble  order  is  denomi¬ 
nated  ;  that  it  is  the  firfl:  part  of  the  habit  prefented  to  foreign 
princes  and  abfent  knights,  who,  and  all  other  knights-eledl, 
are  therewith  firfl  adorned  ;  and  it  is  of  fo  great  honour  and 
grandeur,  that,  by  the  bare  invefliture  with  this  noble  enfign, 
the  knights  are  efteemed  companions  of  the  greatefl  military- 
order  in  the  world.  It  is  worn  on  the  left  leg  between  the  knee 
and  calf,  and  is  enamelled  with  this  motto,  Honi  soit  aui 
mal  ¥  tense  ;  i.  e.  Shame  to  him  that  thinks  evil  hereof:  The 
meaning  of  this  is,  that  king  Edward,  having  laid  claim  to  the 
kingdom  of  France,  retorted  ffiame  and  defiance  upon  him  that 
ffiould  dare  to  think  amifs  of  the  juft  enterprife  he  had  under¬ 
taken  for  recovering  his  lawful  right  to  that  crown  ;  and  that 
the  bravery  of  thofe  knights  whom  he  had  elected  into  this  or¬ 
der  was  fuch  as  would  enable  him  to  maintain  the  quarrel 
again!!  thofe  that  thought  ill  of  it. 

The  mantle  is  the  chief  of  thefe  veflments  made  ufe  of  upon 
all  folemn  occafions.  The  colour  of  the  mantle  is  by  the  lla- 
tutes  appointed  to  be  blue.  The  length  of  the  train  of  the 
mantle  alone  diftinguiffies  the  fovereign  from  the  knights-com¬ 
panions.  To  the  collar  of  the  mantle  is  fixed  a  pair  of  long 
firings,  anciently  wove  with  blue  (ilk  only,  but  now  twiftecl 
round,  and  made  of  Venice  gold  and  filk,  of  the  colour  of  the 
robe,  with  knobs  or  buttons,  and  taffels  at  the  end.  The  left 
ftoulder  of  the  mantle  has,  from  the  inftitution,  beeji  adorned  with 
a  large  garter,  with  the  device,  Honi  soit,  &c.|  Withirj  this 
is  the  croft  of  the  order,  which  was  ordained  to  be  worn  at  all 
times  by  king  Charles  I.  At  length  the  flar  w;js  introduced, 
being  a  fort  of  crofs  irradiated  with  beams  of  filyer. 
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The  collar  is  appointed  to  be  compofed  of  pieces  of  o-0’J 
faffiion  of  garters,  the  ground  enamelled  blue,  and  the  motto 
gold.  When  the  knights  wear  not  their  robes,  they  are  to  have  a 
filver  flar  on  the  left  fide  ;  and  they  commonly  bear  the  picture 
of  St.  George,  enamelled  on  gold,  and  befet  with  diamonds,  at 
the  end  of  a  blue  ribbon,  crofting  the  body  from  the  left  flioul- 
der.  They  are  not  to  appear  abroad  without  the  garter,  on  pe¬ 
nalty  of  6s.  8d.  to  be  paid  to  the  regiften 

When  the  fovereign  deftgns  to  eledt  a  companion  of  the 
garter,  the  chancellor  belonging  to  this  order  draws  up  the  let¬ 
ters,  which,  palling  both  under  the  fovereign’s  fign-manual  and 
fignet  of  the  order,  are  lent  to  the  perfon  by  garter  principal 
king-at-arms.  The  garter,  which  is  of  blue  velvet  bordered 
with  fine  gold-wire,  having  lommonly  the  letters  of  the  motto 
of  the  fame,  is,  at  the  time  of  election,  buckled  upon  the  left 
leg  by  two  of  the  fenior  companions,  who  receive  it  from  the 
fovereign,  to  whom  it  was  prefented  upon  a  velvet  cuffiion  by 
garter  king-at-arms,  with  the  ulual  reverence,  whilll  the  chan¬ 
cellor  reads  the  following  admonition,  enjoined  by  the  ftatutes  : 
“  To  the  honour  of  God  omnipotent,  and  in  memorial  of  the 
blefted  martyr  St.  George,  tie  about  thy  leg,  for  thy  renown, 
this  noble  garter  ;  wear  it  as  the  fymbol  of  the  moft  illuftrious 
order,  never  to  be  forgotten  or  laid  afidej  that  thereby  thou 
mayeft  be  admoniffied  to  be  courageous ;  and  having  under¬ 
taken  a  juft  war,  in  which  thou  ffialt  be  engaged,  thou  mayeft 
ftand  firm,  valiantly  fight,  and  lucceffively  conquer.”  The 
princely  garter  being  then  buckled  on,  and  the  word  of  its  fig- 
nification  pronounced,  the  knight- ele£l  is  brought  before  the 
fovereign,  who  puts  about  his  neck,  kneeling,  a  dark  blue  rib¬ 
bon,  whereunto  is  appendant,  wrought  in  gold  within  the 
garter,  the  image  of  St.  George  on  horfeback,  with  his  fword 
drawn,  encountering  with  the  dragon.  In  the  mean  time,  the 
chancellor  reads  the  following  admonition  :  “  Wear  this  ribbon 
about  thy  neck,  adorned  with  the  image  of  the  blefted  martyr 
and  foldier  of  Chrift  St.  George,  by  whofe  imitation  provoked, 
thou  mayeft  fo  overpafs  both  profperous  and  adverfe  adven¬ 
tures,  that,  having  ftoutly  vanquiffied  thy  enemies  both  of  body 
and  foul,  thou  mayeft  not  only  receive  the  praile  of  this  tranfient 
combat,  but  be  crowned  with  the  palm  of  eternal  victory.” 
Then  the  knight  elected  hides  the  fovereign’s  hand,  thanks  his 
majefty  for  the  great  honour  done  him,  rifts  up,  and  fa- 
lutes  all  the  companions  feverally,  who  return  their  congratula¬ 
tions. 

Since  the  inftitution  of  this  order,  there  have  been  eight  em¬ 
perors  and  twenty- eight  kings,  befides  numerous  fovereign 
princes,  enrolled  as  companions  thereof.  Its  origin  is  fome- 
what  differently  related.  The  common  account  is,  that  the 
countefs  of  Salilbury  at  a  ball  happening  to  drop  her  garter,  the 
king  took  it  up  and  prefented  it  to  her  with  thefe  words,  “  Honi 
Jolt  qui  mal y  pcvfe  5”  i.  e.  Evil  to  him  that  evil  thinks.  This 
accident,  it  is  faid,  gave  rife  to  the  order  and  the  motto,  it 
being  the  fpirit  of  the  times  to  mix  love  and  war  together  :  but, 
as  in  the  original  ftatutes  of  this  order  there  is  not  the  leaft  con- 
jedlure  to  countenance  fuch  a  feminine  inftitution,  credit  cannot 
be  given  to  this  tradition.  Camden,  Fern,  &rc.  take  it  to  have 
been  inftituted'on  occafion  of  the  victory  obtained  by  Edward 
over  the  French  at  the  battle  of  Creffy.  That  prince,  fay  fome 
hiftorians,  ordered  his  garter  to  be  difplayed  as  a.  fignal  of  bat¬ 
tle  ;  in  commemoration  whereof,  he  made  a  garter  the  principal 
ornament  of  the  order  eredled  in  memory  of  this  fignal  vidlory, 
and  a  fymbol  of  the  indiffoluble  union  of  the  knights. 

It  appears  from  Raftel’s  chronicle,  lib.  vi.  quoted  by  Grans-er 
in  the  fupplement  to  his  Biographical  Hiftory,  that  this  order 
was  deviled  by  Richard  1.  at  the  fiege  of  the  city  of  Acres, 
when  he  caufed  twenty-fix  knights,  who  firmly  flood  by  him, 
to  wear  thongs  of  blue  leather  about  their  legs ;  and  that  it  was. 
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perfe&ed  in  the  nineteenth  year  of  Edward  III.  In  1551  Ed¬ 
ward  VI.  made  Tome  alterations  in  the  ritual  of  this  order  :  that 
prince  compofed  it  in  Latin,  the  original  whereof  is  ftill  extant 
in  his  own  hand-writing.  He  there  ordained,  that  the  order 
ffiould  no  longer  be  called  the  order  of  St.  George,  but  that  of 
the  Garter ;  and,  inftead  of  the  george  hung  at  the  collar,  he 
fubftituted  a  cavalier,  bearing  a  book  on  the  point  of  his  fword, 
with  the  word  protetlio  graven  on  the  fword,  and  verhtm  Dei 
on  the  book  ;  with  a  buckle  in  the  left  hand,  and  the  word fides 
thereon. 

Garter,  principal  King  at  Arms.  This  office  was  inftituted 
by  Henry  V.  Garter  and  principal  king  at  arms  are  twodif- 
tinft  offices  united  in  one  perl'on  :  Garter’s  employment  is  to 
attend  the  fervice  of  the  order  of  the  garter  ;  for  which  he  is  al¬ 
lowed  a  mantle  and  badge,  a  houfe  in  Windfor-caftle,  and  pen- 
lions  both  from  the  fovereign  and  knights,  and,  laftly,  fees.  He 
alfo  carries  the  rod  and  fceptre  at  every'  feaft  of  St.  George, 
when  the  fovereign  is  prefent,  and  notifies  the  election  of  fuch 
as  are  new  chofen  ;  attends  the  folemnity  of  their  inftallations, 
and  takes  care  of  placing  their  arms  over  their  feats  ;  and  carries 
the  garter  to  foreign  kings  and  princes,  for  which  fervice  it  has 
been  ufual  to  join  him  in  commiffion  with  fome  peer  or  other 
perfon  of  diftincftion.  Garter’s  oath  relates  only  to  fervices  be¬ 
ing  performed  within  the  order,  and  is  taken  in  chapter  before 
the  fovereign  and  knights.  His  oath,  as  king  at  arms,  is  taken 
before  the  earl  marffial. 

Garter  is  alfo  a  term  in  heraldry,  fignifying  the  moiety  or 
half  of  a  bend. 

GARTH,  is  a  name  given  in  fome  parts  of  England  to  a  lit¬ 
tle  back -yard  or  clofe.  It  is  an  ancient  Britiffi  word.  Gardd 
in  that  language  fignifies  garden ,  and  is  pronounced  and  written 
garth.  This  word  is  alfo  ufed  for  a  dam  or  wear.  See. 

Garth-t rten  is  ufed  in  our  ftatutes  for  thole  who  catch  fiffi  by 
means  of  filh-garths,  or  wears.  By  ftatute  it  is  ordained,  that 
no  fiflier  nor  garth-man  {hall  ufe  any  nets  or  engines  to  deftroy 
the  fry  of  fiffi,  &c.  17  Ric.  II.  cap.  9.  The  word  is  fuppofed 
by  fome  to  be  derived  from  the  Scotch  word  gart,  which  fig- 
nifies  forced  or  compelled,  becaufe  fiffi  are  forced  by  the  wear  to 
pafs  into  a  loop,  where  they  are  taken. 

Garth  (Sir  Samuel),  an  excellent  Englifh  poet  and  phyfician, 
was  defeended  from  a  good  family  in  Yorkffiire.  He  was  ad¬ 
mitted  into  the  college  of  phyficians  at  London  in  1693.  He 
•at  that  time  zealoufly  promoted  and  encouraged  the  ere£ting  of 
the  clifpenfary  for  the  relief  of  the  fick  poor,  by  giving  them 
advice  gratis  and  medicines  at  low  rates.  This  work  of  cha¬ 
rity  having  expofed  him  and  many  other  phyficians  to  the  envy 
and  refentment  of  leveral  perfons  of  the  fame  faculty  as  well  as 
apothecaries,  he  ridiculed  them,  with  a  peculiar  fpirit  and  vi¬ 
vacity,  in  a  ’poem  called  the  Difpenfary,  in  fix  cantos,  highly 
efteemed.  He  was  one  of  the  tnoft  eminent  members  of  the  fa¬ 
mous  fociety  called  the  Kit-Kat  Club,  which  confided  of  noble¬ 
men  and  gentlemen  diftinguiffied  by  their  excellent  parts  and 
affection  to  the  houfe  of  Hanover.  Upon  the  accelfion  of  George  1 . 
he  was  knighted,  and  made  phyfician  in  ordinary  to  his  nia- 
jefty,  and  phyfician-general  to  the  army.  Nor  werethefe  more 
than  juft  rewards  even  of  his  phyfical  merit.  He  had  gone 
through  the  office  of  cenfor  of  the  college  in  1702,  and  had 
prahlifed  always  with  great  reputation,  and  aftridt  regard  to  the 
honour  and  intcreft  of  the  faculty,  never  Hooping  to  proltitnte 
the  dignity  of  his  profeffion,  through  mean  and  iordid  views  of 
felf-intereft,  to  any  even  the  moll  popular  and  wealthy  apothe¬ 
caries.  In  a  fteady  adherence  to  this  noble  principle,  he  con¬ 
curred  with  the  much  celebrated  Dr.  Radclifle,  with  whom  he 
was  alio  often  joined  in  phyfical  confultations.  He  had  a  very 
extenfive  practice,  but  was  very  moderate  in  his  views  of  ad¬ 
vancing  his  own  fortune;  hir  humanity  and  goodnature  in¬ 
clining  him  inure  to  make  ufe  of  the  great  intereft  he  had  with 


perfons  in  power  for  the  fupport  and  encouragement  of  other 
men  of  letters.  He  chofe  to  live  with  the  great  in  that  degree 
of  independency  and  freedom  which  became  a  man  poflefled  of 
a  fuperior  genius,  whereof  he  was  daily  giving  freffi  proofs  to 
the  public.  One  of  his  laft  performances  in  polite  letters  was 
his  tranflation  of  the  whole  fourteenth  book,  and  the  ftory  of 
Cinnus  in  the  fifteenth  book,  of  Ovid's  Metamorphofes.  Thefe, 
together  with  an  Engliffi  verfion  of  the  reft,  were  publiftied  in 
1717  ;  and  he  has  prefixed  an  excellent  preface  to  the  whole, 
wherein  he  not  only  gives  an  idea  of  the  work  and  points  out 
its  principal  beauties,  but  ffiows  the  ufes  of  the  poem,  and 
how  it  may  be  read  to  mod  profit.  The  diftemper  which 
feized  him  the  enfuing  year,  and  ended  not  but  with  his  life, 
caufed  a  general  concern  ;  which  was  particularly  teftified  by 
lord  Lanfdown,  brother-poet,  though  of  a  different  party,  in 
fome  admirable  verfes  written  on  the  occafion.  He  died,  after 
a  fliort  illnefs,  which  he  bore  with  great  patience,  in  January 
1719. 

GARTZ,  a  town  of  Germany,  in  Pomerania,  on  the  con¬ 
fines  of  the  marche  of  Brandenburg,  fubjeft  to  the  king  of  Pruf- 
fia.  Lon.  14.  18.  E.  Lat.  53.  23.  N. 

GARUMNA,  a  noble  and  navigable  river  of  Gaul,  which, 
rifing  from  the  Pyrenees,  formerly  bounded  Aquitain  on  the 
north  (Caefar)  ;  but,  by  the  new  regulation  of  Auguftus,  divided 
it  in  the  middle,  emptying  itfelf  to  the  north  of  Burdegala  into 
the  Aquitanic  ocean  :  now  the  Garonne.  Mela  obferves  con¬ 
cerning  it,  that,  unlefs  it  is  fwelled  by  winter  rains  or  the  melt¬ 
ing  of  the  fnow,  it  is  for  a  great  part  of  the  year  ffioalyr  and 
fcarce  navigable  :  but  when  increaled  by  the  meeting  tide, 
whereby  its  waters  are  repelled,  it  is  fomewhat  fuller;  and  the 
farther  the  river  advances  it  is  broader,  till  at  length  it  refem- 
bles  a  large  frith  or  arm  of  the  fea,  not  only  bearing  large  vef- 
fels,  but  alfo  fwelling  like  a  raging  fea,  totfes  them  extremely, 
efpecially  if  the  diredtion  of  the  wind  be  one  way  and  that  of  the 
current  another. 

GAS,  a  general  name  for  all  fluids  of  the  aerial  kind,  except 
the  common  air  we  breathe.  It  is  derived  from  the  German 
gafebt  or gajl,  fignifying  an  irruption  of  wind,  or  the  ebullition 
attending  the  expulfion  of  elaftic  fluids  from  fubftances  in  aftate 
of  fermentation  or  etfervefcence.  It  was  originally  given  by 
Van  Helmont  to  the  vapour  of  charcoal,  the  fame  with  the 
fluid  afterwards  called  fixed  air,  (now  carbonic  acid),  and  alfo 
to  fome  other  fadtitious  airs.  From  him  the  term  gas  has  been 
employed  by  modern  philofophers  as  a  general  one  for  all  the 
elaltic  fluids  about  which  aerology  is  converfant. 

Under  the  article  Aerology,  the  nature  and  properties  of 
thefe  fluids  are  explained  according  to  the  tenets  and  language 
of  Dr.  Prieftley,  and  others,  at  the  time  when  that  writer’s  cele¬ 
brated  work  On  different  kinds  of  air  fo  much  occupied  thp  at¬ 
tention  of  the  philolophical  world.  Many  additional  difeoveries, 
however,  having  been  fince  made,  and  a  new  language  intro¬ 
duced,  indicative  of  the  component  parts  of  the  fubftances  un¬ 
dergoing  any  chemical  change  or  proccfs,  the  reader  will  find 
the  i'ubjedt  treated  in  a  ftill  more  approved  way  in  the  feveral 
feiftions  which  compofe  Part  II.  of  the  article  Chemistry. 
For  the  apparatus  employed  in  making  the  different  experi¬ 
ments,  fee  figures  13,  See.  of  plate  72,  ami  the  explanations  under 
Chemistry,  page  497. 

GASCOIGNE  (Sir  William),  chief  juftice  of  the  court  of 
king’s  bench  under  Henry  IV.;  a  molt  learned  and  upright 
judge,  who,  being  in fulted  on  the  bench  byr  the  then  prince  of 
Wales,  afterwards  Henry  V.  with  equal  intrepidity  and  coolnefs 
committed  the  prince  to  prifon  ;  and  by  this  leafonable  fortitude 
laid  the  foundation  of  the  future  glory  of  that  great  monarch, 
who  from  this  event  dated  his  reformation  from  the  licentioulnefs 
of  his  youth.  It  is  not  well  authenticated  that  the  prince  ltruck 
Sir  William,  as  recorded  by  Shakcfpeare ;  but  all  authors  agree. 
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that  he  Interrupted  the  courfe  of  juftice  to  fcreen  a  lewd  fervant. 
Sir  William  died  in  1413. 

Gascoigne  (George),  an  Englifh  poet  of  fome  fame  in  the 
early  part  of  the  reign  of  queen  Elizabeth,  was  born  at  Wal- 
thamitow  in  Elfex,  of  an  ancient  family,  and  educated  at  both 
univerfities,  but  principally  at  Cambridge.  From  thence  he 
removed  to  Gray's  Inn,  and  commenced  Undent  of  the  law  ; 
but,  having  a  genius  too  volatile  for  that  ftudy,  he  travelled 
abroad,  and  for  fome  time  ferved  in  the  army  in  the  Low 
Countries.  He  afterwards  went  to  France,  where  he  became 
enamoured  of  a  Scottith  lady,  and  married  her.  Being  at  length, 
fays  Wood,  weary  of  thofe  vanities,  he  returned  to  England, 
and  fettled  once  more  in  Gray’s  Inn,  where  he  wrote  mod  of 
his  dramatic  and  other  poems.  The  latter  part  of  his  life  he 
fpent  in  his  native  village  of  Walthamftow,  where  he  died  in 
the  year  1578.  He  had  the  character  of  a  polite  gentleman,  an 
eloquent  and  witty  companion,  ct  vir  inter  poet  as  fui  feculi  pree- 
ftantiffimus .  His  plays,  firlt  printed  feparately,  were  afterwards, 
with  feveral  other  poems,  &c.  re-printed  in  two  volumes  qto  j 
the  firft  volume  in  15 77,  the  fecond  in  1587. 

GASCOIN,  orG-ASCOiGN,  denotes  the  hinder  thigh  of  a 
fiorfe,  which  begins  at  the  ftiile,  and  reaches  to  the  ply  or  bend¬ 
ing  of  the  ham. 

GASCONADE,  a  boaft  or  vaunt  of  fomething  very  impro¬ 
bable.  The  term  has  its  rife  from  the  Gafcoons,  or  people  of 
Gafcony  in  France,  who  are  faid  to  have  been  diftinguifhed  for 
bragging  and  rhodomontade. 

GASCONY,  a  late  province  of  France,  bounded  on  the  W. 
by  the  bay  of  Bifcay,  on  the  N.  by  Guienne,  on  the  E.  by  Lan¬ 
guedoc,  and  on  the  S.  by  the  Pyrenees.  The  character  of  the 
inhabitants  has  been  long  that  of  a  lively  people,  famous  for 
boafting  of  their  valour,  which  has  occafioned  the  name  of  gaf- 
conade  to  be  given  to  all  bragging  ltories.  This  province,  with 
Armagnac,  now  forms  the  department  of  Gers. 

GASSENDI  (Peter),  one  of  the  moft  celebrated  philofophers 
France  has  produced,  was  born  at  Chanterfier,  about  three  miles 
from  Digne  in  Provence,  in  1592.  When  a  child,  he  took 
particular  delight  in  gazing  at  the  moon  and  liars,  as  often  as 
they  appeared  in  clear  unclouded  weather.  This  plealure  fre¬ 
quently  drew  him  into  bye-places,  in  order  to  feaft  his  eye  freely 
and  uiidifturbed  ;  by  which  means  his  parents  had  him  often  to 
fee k,  not  without  many  anxious  fears  and  apprehenfions.  They 
therefore  put  him  to  l'chool  at  Digne  ;  where  in  a  Ihort  time 
he  made  Inch  an  extraordinary  progrels  in  learning,  that  fome 
perfons,  who  had  leen  fpecimens  of  his  genius,  refolved  to  have 
him  removed  to  Aix,  in  order  to  ftudy  philofophy  under  Fefay, 
a  learned  minor  friar.  This  propofal  was  fo  difagreeable  to  his 
father,  who  intended  to  breed  him  up  in  his  own  way  to  coun¬ 
try  bufmels,  as  being  more  profitable  than  that  of  a  fcholar, 
that  he  Would  confent  to  it  only  upon  condition  that  he  thould 
return  home  in  two  years  atfartheft.  Accordingly,  young  Gaf- 
fendi,  at  the  end  of  the  appointed  time,  repaired  to  Chanter- 
tier  :  but  he  had  not  been  long  there  when  he  vyas  invited  to  be 
profelTor  of  rhetoric  at  Digne,  before  he  was  quite  1 6  years  of 
age  ;  and  he  had  been  engaged  in  that  office  but  three  years 
when,  his  matter  Fefay  dying,  he  was  made  profdlbr  in  his  room 
at  Aix.  When  he  had  been  there  a  few  years,  he  compofed  his 
Paradoxical  Exercitations ;  which  coming  to  the  hands  of  Ni¬ 
cholas  Peirefc,  that  great  patron  of  learning  joined  with  Jofeph 
Walter,  prior  of  Valette,  in  promoting  him ;  and  he,  having 
entered  into  holy  orders,  was  firlt  made  canon  of  the  church  of 
Digne  and  doctor  of  divinity,  and  then  obtained  the  wardenlhip 
or  reft  or  lli  ip  of  that  church.  Gaffendi's  fondnefs  for  aftronomy 
grew  up  with  his  years  ;  and,  his  reputation  daily  increafing,  he 
was  in  1645  appointed  royal  profelTor  of  mathematics  at  Paris. 
This  inftitution  being  chiefiy  delignedfor  aftronomy,  our  author 
read  lectures  on  that  fcience  to  a  crowded  audience.  However, 


he  did  not  hold  this  place  long  ;  for  a  dangerous  cough  and  in¬ 
flammation  of  the  lungs  obliged  him  in  1647  t0  return  to 
Digne  for  the  benefit  of  his  native  air.  GafTendi  wrote  againft 
the  metaphyfical  meditations  of  Des  Cartes,  and  divided" with 
that  great  man  the  philqfophers  of  his  time,  almoft  all  of  whom 
were  Cartefians  or  Gaftendians.  He  joined  to  his  knowledge  of 
philofophy  and  the  mathematics  an  acquaintance  with  the  lan¬ 
guages  and  a  profound  erudition.  He  wrote,  1.  Three  volumes 
on  Epicurus’s  Philofophy j  and  fix  others,  which  contain  his 
own  philofophy.  2.  Aftronomical  Works.  3.  The  Lives  of 
Nicholas  de  Peirefc,  Epicurus,  Copernicus,  Tycho  Brahe,  Puer- 
bachius,  and  Regiomontanus.  4.  Epifdes,  and  other  treatifes. 
All  his  works  were  collected  together,  and  printed  at  Lyons 
in  1678,  in  fix  volumes  folio.  He  died  at  Paris  in  167  7, 
aged  63. 

GASTEROSTEUS,  the  stickle-back,  in  ichthyology. 
See  Banstickee. 

GAST-iiound.  See  Gaze- Hound. 

GASTRELL  (Francis),  bilhop  of  Chefler,  was  bom  in  1662, 
appointed  preacher  to  the  fociety  of  Lincoln’s  Inn  in  1694,  and 
made  bifnop  of  Chefter  in  1714.  He  preached  a  courfe  of  fer- 
mons  for  Boyle’s  lectures,  engaged  in  the  Trinitarian  contro- 
verfy  with  Mr.  Collins  and  Dr.  Clarke,  and  publifhed  two  ex¬ 
cellent  pieces,  the  one  intitled,  Chriftian  Inftitutes,  and  the 
other,  A  Moral  Proof  of  a  Future  State.  He  vindicated  the 
rights  of  the  univerfity  of  Oxford  againft  the  archbifhop  of  Can¬ 
terbury,  in  the  appointment  of  the  warden  of  Manchefter  col¬ 
lege  ;  and  oppofed  the  violent  proceedings  againft  biftiop  Atter- 
bury  in  the  houfe  of  lords,  though  he  difliked  the  bifhop  as  a  man 
of  arbitrary  principles.  He  d'ed  in  1725. 

GASTRIC,  in  general,  denotes  fomething  belonging  to  the 
ftomach.  Gastric -Juice,  is  a  thin  pellucid  liquor,  which  is 
fecreted  copiouily  by  certain  glands  in  the  ftomach,  for  the  di¬ 
lution  and  diftblution  of  the  food.  See  Anatomy,  p.  189. 

GASTROCNEMIUS,  in  anatomy.  See  Anatomy,  Table 
of  the  Mufcles. 

GASTROM AN C Y,  or  Gastromantia,  a  kind  of  divina¬ 
tion  pradtifed  among  the  ancients  by  means  of  words  coming 
or  feeming  to  come  out  of  the  belly.  The  word  is  Greek, 
ya-pofAflnlstar,  compofed  of  yarqi  belly  and  uayna  divination. 
There  is  another  kind  of  divination  called  by  the  fame  name 
gajlromancy,  which  is  performed  by  means  of  glades  or  other 
round  tranlparent  veflels,  within  which  certain  figures  appear 
by  magic  art.  It  is  thus  called,  becaufe  the  figures  appear  as 
if  within  the  belly  of  the  velTel. 

GASTRORAPHY,  in  forgery,  the  operation  of  fowing  up 
wounds  of  the  abdomen.  See  Surgery. 

GASTROTOMY,  of  yarn?,  and  1  cut,  the  operation 
of  cutting  open  the  belly,  otherwile  called  the  Cafarian  fee- 
tion.  See  Midwifery. 

GAT  AKER  (Thomas),  a  learned  critic  and  divine,  was  born 
at  London  in  1574,  and  ftudied  at  St.  John’s  college,  Cam¬ 
bridge.  He  was  afterwards  chofen  preacher  at  Lincoln’s  Inn  ; 
which  he  quitted  in  1611  for  the  redtory  of  Rotherhithe  in 
Surry.  In  1620  he  made  a  tour  through  the  Low  Countries, 
and  in  1624  publifhed  at  London  a  book,  intitled,  Tranfub- 
ftautiation  declared  by  the  Confeffion  of  the  Popifh  Writers  to 
have  no  necetTary  Foundation  in  God’s  Word.  He  wrote  like  wife 
a  defence  of  this  difeourfe.  In  1642  he  was  appointed  one  of 
the  allembly  of  divines,  and  was  engaged  with  them  in  writing- 
annotations  upon  the  Bible.  FIc  died  in  July  1674,  in  the  80th 
year  of  his  age.  Befides  the  above  works,  he  publifhed,  1.  A 
DilTertation  upon  the  Style  of  the  New  Ted t ament.  2.  l)e 
nomine  tetragrammata.  3.  De  dipbtbongis,  five  bivocalilus.  4. 
An  Edition  and  Tranflation  of  the  Emperor  Marcus  Anto¬ 
ninus’s  Meditations.  5.  A  Colledtion  of  Sermons,  in  folio  > 
and  many  other  works.  His  piety  and  charity  were  very  ex- 
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etnplary,  and  his  modefty  fo  great,  that  he  declined  all  ecclefi- 
aftieal  dignity  and  court-preferments.  His  extenfive  learning 
was  admired  by  Salmafius  and  other  great  men  abroad  ;  his 
houfe  was  a  private  feminaiy  for  young  gentlemen  of  this  na¬ 
tion,  and  many  foreigners  reforted  to  him  to  receive  advice  in 
their  ftudies. 

GATE,  in  architecture,  a  large  door,  leading  or  giving  en¬ 
trance  into  a  city,  town,  cattle,  palace,  or  other  contiderable 
building.  See  Architecture,  p.  292.  Thebes  in  Egypt 
was  anciently  known  by  the  appellation  with  a  hundred  gates. 
In  ancient  Rome  there  was  a  triumphal  gate,  porta  triumpbalis . 
In  modern  Rome  there  is  ihe  jubilee  gate,  which  is  only  opened 
in  the  year  of  a  grand  jubilee.  The  gates  which  were  once  very 
numerous  in  London,  after  having  been  converted  into  gaols  or 
pritons,  as  Ludgate,  Newgate,  Src.  were  at  length  removed. 
The  letTer  or  by-gates  for  foot  paflengers  are  called  pojlerns. 
Gates  through  which  coaches,  &c.  are  to  pafs  fhould  not  be 
lefs  than  7  feet  broad,  nor  more  than  12  ;  the  height  to  be  1  ~ 
the  breadth. 

Gate,  or  Gait,  in  the  manege,  called  in  French  train,  is 
ufed  for  the  going  or  pace  of  ahorfe. 

Gate,  in  the  military  art,  is  made  of  ftrong  planks  with 
iron  bars,  to,  oppofe  an  enemy.  Gates  are  generally  made  in 
the  middle  of  the  curtain,  from  whence  they  are  feen,  and  de¬ 
fended  by  the  two  flanks  of  the  baftions.  They  fhould  be  co¬ 
vered  with  a  good  ravelin,  that  they  may  not  be  feen  or  enfi¬ 
laded  by  the  enemy.  Thefe  gates,  belonging  to  a  fortified 
place,  are  patfages  through  the  rampart,  which  may  be  fihut  and 
opened  by  means  of  doors  and  a  portcullis.  They  are  either 
private  or  public.  Private  gates  are  thofe  patfages  by  which 
the  troops  can  go  out  of  the  town  unleen  by  the  enemy,  when 
they  pafs  to  and  from  the  relief  of  the  duty  in  the  outworks,  or 
on  any  other  occafion  which  is  to  be  concealed  from  the  be- 
fiegers.  Public  gates  are  thofe  patfages  through  the  middle  of 
l'uch  curtains  to  which  the  great  roads  or  public  ways  lead. 
The  dimenfions  of  thefe  are  ufually  about  13  or  14  feet  high,  and 
9  or  i  o  feet  wide,  continued  through  the  rampart,  with  proper 
receffes  for  foot  patfengers  to  ftand  in  out  of  the  way  of  wheel- 
carriages. 

Gates  of  Hell.  This  expreffion  is  ufed  in  feripture,  to  de¬ 
note  figuratively  either  the  grave  or  the  powers  of  darknefs,  i.  e. 
the  devil  and  his  angels.  The  Mahometans  ufe  the  expreffion 
literally,  and  luppofe  that  hell  has  feven  gates.  The  firfl.  is 
that  where  Mufi'ulmans  who  incur  the  guilt  of  fin  will  be  tor¬ 
mented.  The  fecond  is  for  the  Chriltians.  The  third  is  for 
the  Jews.  The  fourth  for  the  Sabians.  The  fifth  for  the  Ma- 
gians  or  worfhippers  of  fire.  The  fixtb  for  Pagans  and  idolaters. 
And  the  feventh  for  hypocrites,  who  make  an  outward  fiiow  of 
religion,  but  have  none. 

GATESHEAD,  in  the  county  of  Durham,  is  as  it  were  the 
fuburbs  of  Newcaftle,  though  it  lies  in  another  county,  being 
divided  by  the  river  Tyne  ;  over  which  there  is  a  fine  ftone- 
bridge,  with  an  iron-gate  in  the  middle,  having  the  arms  of 
Durham  on  one  fide,  and  thofe  of  Newcaftle  on  the  other,  which 
is  the  boundary  between  the  bifhoprick  ar.d  Northumberland. 
The  church  is  a  fine  building,  with  a  very  high  tower,  feen  at  a 
great  diltance  ;  and  in  the  church-yard  are  feveral  ancient  mo¬ 
numents.  There  are  few  traces  left  of  its  ancient  monafiery, 
except  a  (tone  gateway,  or  rather  a  modern  erection.  The 
houfe  covered  two  acres  and  a  half  of  land.  Here  live  the  coal¬ 
pit  men. 

GATTON,  a  borough  of  Surry,  which  was  formerly  very 
large,  but  is  now  much  reduced,  and  has  neither  market  nor 
fair.  It  is  19  miles  S.  by  W.  of  London.  Lon.  o.  10.  W. 
Lat.  51.  18.  N. 

GAUBIUS  (Hieronymus  David),  a  celebrated  phyfician  of 
Holland.  He  lludied  under  the  illuflrious  Boerhaave,  and  be- 
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came  fo  much  the  favourite  of  his  profefior,  that  he  refigned  the 
chemical  chair  in  his  favour.  Fie  taught  at  Leyden  with  great 
applaufe  for  40  years.  In  the  year  1 775  he  laid  down  his  office, 
as  being  no  longer  able  to  fupport  the  fatigues  of  it.  He  was 
Proceeded  by  John  David  Hahn,  then  profelTor  at  Utrecht. 
His  reputation  was  extended  all  over  Europe  by  feveral  valuable 
publications,  particularly  by  his  Injlitutiones  Pathologies  Medi- 
cinalis  and  his  Adv  erf  aria,  which  have  contributed  not  a  little 
to  the  improvement  both  of  the  theory  and  praCtice  of  medicine. 
He  died  at  Leyden,  29th  November  1780,  in  the  76th  year  of 
his  age. 

GAUDEN  (Dr.  Jofeph),  fon  of  John  Gauden  vicar  of  May- 
field  in  Eifex,  was  born  there  in  1605.  At  the  commencement 
of  the  civil  war,  he  was  chaplain  to  Robert  earl  of  Warwick  ; 
who  taking  part  with  the  parliament  againft  the  king,  was  fol¬ 
lowed  by  his  chaplain.  Upon  the  eftablifhment  of  the  Prefby- 
terian  model  of  church-government,  he  complied  with  the  rul¬ 
ing  powers,  and  was  nominated  one  of  the  affembly  of  divines 
who  met  at  Weftminfter  in  1643,  and  took  the  covenant ;  yet, 
having  offered  fome  fcruples  and  objections  to  it,  his  name  was 
afterwards  ftruck  out  of  the  lilt.  Nor  did  he  efpoufe  the  par¬ 
liament  caufe  any  longer  than  they  adhered  to  their  firfl:  avowed 
principles  of  reforming  only,,  inltead  of  deltroying,  monarchy 
and  epifcopacy.  In  this  fpirit  he  was  one  of  thofe  divines  v/ho 
figned  a  proteftation  to  the  army  againft  the  violent  proceedings 
that  affeCted  the  life  of  the  king;  and  a  few  days  after  his  exe¬ 
cution  publifhed  the  famous  Fikwv  A  Portraiture  of  his 

Sacred  Majejly  in  his  Solitude  and  Sufferings,  which  ran  through 
50  editions  in  the  courfe  of  a  year.  Upon  the  return  of  Charles 
II.  he  was  promoted  to  the  fee  of  Exeter,  and  in  1662  was  re¬ 
moved  to  Worcefter,  much  to  his  regret,  having  flattered  him- 
felf  with  the  hopes  of  a  tranflation  to  Winchefter  ;  and  his  death 
happened  the  fame  year.  He  wrote  many  controverfial  pieces 
fuited  to  the  circumftances  of  the  times  and  to  his  own  views 
from  them.  The  Eikon  Bafilike  above  mentioned  he  publiffied 
as  the  king’s  private  meditations,  though  on  this  point  there 
has  been  a  long  controverly.  After  the  biffiop’s  death,  his  wi¬ 
dow,  in  a  letter  to  one  of  her  fons,  calls  it  The  fewel,  and 
faid,  her  hulband  had  hoped  to  make  a  fortune  by  it  y  and  that 
{he  had  a  letter  of  a  verv  great  man  s  which  would  decide  that  ha- 
had  written  it.  This  affertion,  as  the  earl  of  Clarendon  had  pre¬ 
dicted,  was  eagerly  efpoufed  by  the  anti-royalifts,  in  the  view 
of  difparaging  Charles  I.  But  it  has  been  obferved  that  Gau¬ 
den  had  too  luxuriant  an  imagination,  which  betrayed  him  into 
a  ranknefs  of  ftyle  in  the  Afiatic  way  ;  and  from  thence,  as 
bifhop  Burnet  argues  with  others,  it  may  be  certainly  con¬ 
cluded,  that  not  he,  but  the  king  himfelf,  was  the  true  author 
of  the  Piy.w  B.vo-iAisni  ;  in  which  there  is  a  noblenefs  and  juftnefs 
of  thought,  with  a  greatnefsof  flyle,  that  made  it  be  looked  on 
as  the  beft  written  book  in  the  Englifh  language. 

GAVEL,  or  Gable,  among  builders.  See  Gable. 

Gavel,  inlaw:  tribute,  toll,  cuftom,  or  yearly  revenue ;  of 
which  we  had  in  old  time  feveral  kinds.  See  Gabel. 

Gavel- Kind,  a  tenure  or  cuftom  belonging  to  lands  in  the. 
county  of  Rent.  The  word  is  faid  by  Lambard  to  be  compounded 
of  three  Saxon  words,  gyfe,  cal,  kyn,  “  omnibus  cognat  lone  proxi- 
mis  data."  Verftegan  calls  it  gavel-kind,  quafi  “  give  all  kind,” 
that  is,  to  each  child  his  part  :  and  Taylor,  in  his  hiftory  of 
gavelkind,  derives  it  from  the  Britifh  gavel,  i.  e.  a  hold  or  te¬ 
nure,  and  cenned,  “  generatio  aut  familia  and  fo  gavel  coi¬ 
ned  might  fignify  tenura  generationis.  It  is  univerfally  known 
what  ftruggles  the  Kentilh  men  made  to  preferve  their  ancient 
liberties,  and  with  how  much  fuccefs  thofe  ftruggles  were  at¬ 
tended.  And  as  it  is  principally  here  that  we  meet  with  the 
cuftom  of  gavel-kind  (though  it  was  and  is  to  be  found  in  lome 
other  parts  of  the  kingdom),  we  may  fairly  conclude  that  this 
was  a  part  of  thefe  liberties ;  agreeably  to  Mr.  Selden’s  opinion 
S  Q 
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that  gavel-kind,  before  the  Norman  conqueft,  was  the  general 
cuftoin  of  the  realm.  The  diilinguifhing  properties  of  this  te¬ 
nure  are  various  :  lome  of  the  principal  are  thefe.  i.  Ihe  te¬ 
nant  is  of  age  fufficient  to  alienate  his  el  cate  by  feoffment  at  the 
age  of  15.  2.  Theeftatc  does  not  efeheat  in  cafe  of  an  attainder 
and  execution  for  felony,  their  maxim  being,  the  father  to 
the  bough,  the  fon  to  the  plough.”  3,  In  moil  places  he  had  a 
power  of  deviling  landslip  will,  before  the  ftatute  for  that  pur- 
pofe  was  made.  4.  The  lands  defend,  not  to  the  eldeft, 
yOungeft,  or  any  one  fon  only,  but  to  all  tha,  Ions  together  ; 
which  was  indeed  anciently  the  moft  ufual  courfe  of  delcent  all 
over  England,  though  in  particular  places  particular  cultoms 
prevailed. 

GAVELET,  in  law,  an  ancient  and  fpecial  ceffavit  ufed  in 
Kent,  where  the  cuftom  of gavel-kind  continues,  by  which  the 
tenant,  if  he  withdraws  his  rent  and  fervices  due  to  the  lord, 
forfeits  his  land  and  tenements.  1  he  proccfs  of  the  gavelet  is 
thus  :  The  lord  is  firtt  tofeek  by  the  fteward  of  his  court,  from 
three  weeks  to  three  weeks,  to  rindfome  difrrefs  upon  the  tene¬ 
ment,  till  the  fourth  court  ;  and  if  at  that  time  he  find  none, 
at  this  fourth  court  it  is  awarded,  that  he  take  the  tenement  in 
his  hand  in  name  of  a  diftrefs,  and  keep  it  a  year  and  a  day 
without  manuring  ;  within  which  time,  if  the  tenant  pay  his 
arrears,  and  make  reafonable  amends  for  the  with-holding,  he 
{hall  have  and  enjoy  his  tenements  as  before  :  if  he  come  not  be¬ 
fore  the  year  and  day  be  pall,  the  lord  is  to  go  to  the  next 
county-court,  with  wi incites  of  what  had  palled  at  his  own 
court,  and  pronounce  there  his  procels,  to  have  further  wit- 
neiTes ;  and  then  by  the  award  of  his  own  court,  he  fhall  enter 
and  manure  the  tenement  as  his  own  :  fo  that  if  the  tenant  dc- 
lired  afterwards  to  have  and  hold  it  as  before,  lie  muft  agree 
with  the  lord,  according  to  this  old  laying  :  “  Has  he  not  fince 
any  thing  given,  or  any  thing  paid,  then  let  him  pay  five  pound 
for  his  were,  e’er  he  become  healder  again.”  Other  copies  have 
the  firll  part  with  fome  variation  ;  “  Let  him  nine  times  pay, 
and  nine"  limes  repay.” 

Gavelet,  in  London,  is  a  writ  ufed  in  the  huftiiigs,  given 
to  lords  of  rents  in  the  city  of  London.  Here  the  parties,  te¬ 
nant  and  demandant,  appear  by  fare  facias,  to  lhow  cavfe  why 
the  one  Ihould  not  have  his  tenement  again  on-payment  of  his 
rent,  or  the  other  recover  the  lands  on  default  thereof. 

GAUGE-point  of  a  folid  meafure,  the  diameter  of  a  circle 
whofe  area  is  equal  to  the  folid  content  of  the  fame  meafure. 

GAUGER,  a  king’s  officer,  who  is  appointed  to  examine  all 
tuns,  pipes,  hogfheads,  and  barrels,  of  wine,  beer,  ale,  oil,  ho¬ 
ney,  See.  and  give  them  a  mark  of  allowance,  before  they  are 
fold  in  any  place  within  ihe  extent  of  his  office. 

GAUGING.  See  Geometry.  An  infl.ram.ent  ufed  in 
gauging  or  meafuring  the  contents  of  any  velfel  is  called  a 
Gauging  Rod.  That  ufual ly  employed  is  the  four-foot  gauging- 
rod.  It  s  commonly  made  of  box,  and  confifts  of  four  rules, 
each  a  foot  long  and  about  three-eighths  of  an  inch  fquare, 
joined  together  by  three  brafs  joints  ;  by  which  means  the  -rod  is 
rendered  four  feet  long  when  the  four  rules  are  quite  opened, 
and  but  one  foot  when  they  are  all  folded  together.  On  the  firll 
face  of  this  rod,  marked  4,  (plate  36.),  are  placed  two  diago¬ 
nal  lines,  one  for  beer  and  the  other  for  wine  :  by  means  of 
Which  the  content  of  any  common  veflel  in  beer  or  wine  gal¬ 
lons  may  be  readily  found,  by  putting  the  rod  in  at  the  bung- 
hole  of  the  veflel  till  it  meets  the  interfeftion  of  the  velfel  with 
the  ftaves  oppofite  to  the  bung-hole.  For  diftinbtion  of  this 
line,  there  is  Written  thereon  beer  and  wine  gallons.  On  the  fe- 
cond  face,  5,  are  a  line  of  inches  and  the  gauge-line  ;  which  is 
a  line  exprelfing  the  areas  of  circles,  whofe  diameters  are  the 
torrefpondent  inches  in  ale-gallons.  At  the  beginning  is  written 
ale  area.  On  the  third  face,  6,  are  three  feales  of  lines;  the 
firft>  at  the  end  of  which  is  written  bogjhcad ,  is  for  finding  how 


many  gallons  there  are  in  a  hoglhead  when  it  is  not  full,  lying 
with  its  axis  parallel  to  the  horizon.  The  fecond  line,  at  the 
end  of  which  is  written  B.  L.  fignifying  a  butt  lying,  is  for  the 
fame  ufe  as  that  for  the  hoglhead.  The  third  line  is  to  find  how 
much  liquor  is  wanting  to  fill  up  a  butt,  when  it  is  ltanding  :  at 
the  end  of  it  is  written  B.  S.  fignifying  a  butt  funding.  In  the 
half  of  the  fourth  face  of  the  gauging-rod,  7,  there  are  three 
feales  of  lines,  to  find  the  wants  in  a  firkin,  kilderkin,  and 
barrel,  lying  with  their  areas  parallel  to  the  horizon.  They  are 
dillinguilhed  by  F.  K.  B.  fignifying  a  firkin ,  kilderkin,  and  bar¬ 
rel,  or  the  words  at  length. 

Ufe  cf  the  diagonal  lives  on  tins  rod.  To  find  the  content  of 
a  veflel  in  beer  or  wine  gallons,  put  the  brafel  end  of  the 
gauging-rod  into  the  bung-hole  of  the  calk,  with  the  diagonal 
lines  upwards,  and  thrull  this  brafed  end  to  the  meeting  of  the 
head  and  ftaves  ;  then  with  chalk  make  a  mark  at  the  middle  of 
the  bung-hole  of  the  velfel,  and  alfo  on  the  diagonal  lines  of 
the  rod,  right  againft,  over  one  another,  when  the  brafed  end  is 
thruft  home  to  the  head  and  ftaves  ;  then  turn  the  gauging-rod. 
to  the  other  end  of  the  veflel,  and  thruft  the  brafed  end  home  to 
the  end,  as  before.  Laftly,  fee  if  the  mark  made  on  the  gaug¬ 
ing-rod  come  even  with  the  mark  made  on  the  bung-hole  when 
the  rod  was  thruft  to  the  other  end  ;  which  if  it  be,  the  mark 
made 'on  the  diagonal  lines  will,  on  the  fame  lines,  (how  the 
whole  content  of  the  calk  in  beer  or  wine  gallons. 

If  the  mark  made  on  the  bung-hole  be  not  right  againft  that 
made  on  the  rod  when  you  put  it  the  other  way,  then  right 
againft  the  mark  made  on  the  bung-hole  make  another  on  the 
diagonal  lines  ;  and  the  divifion  ort  the  diagonal  line  between 
the  two  chalks  will  Ihow  the  velfel's  whole  contents  in  beer  or 
wine  gallons.  Thus,  e.  g.  if  the  diagonal  line  of  a  velfel  be  25- 
inches  four-tenths,  its  contents  in  beer  gallons  will  be  near  51, 
and  in  wine  gallons  6 2. 

If  a  veflel  be  open,  as  a  half-barrel,  tun,  or  copper,  and  the 
meafure  from  the  middle  on  one  fide  to  the  head  and  ftaves  be 
38  inches,  the  diagonal  line  gives  122  beer-gallons;  half  of 
which,  viz.  61,  is  the  content  of  the  open  half  tub. 

If  you  have  a  large  velfel,  as  a  tun  or  copper,  and  the  dia¬ 
gonal  line  taken  by  a  long  rule  proves  70  inches,  the  content 
of  that  velfel  may  be  found  thus  :  Every  inch  at  the  beginning-1 
end  of  the  diagonal-line  call  ten  inches.  Thus  ten  inches  be¬ 
comes  1 00  inches-;  and  every  tenth  of  a  gallon  call  j  00  gallons;, 
and  every  whole  gallon  call  1000  gallons.  Example.  At  44.8 
inches  on  the  diagonal  beer-line  is  200  gallons  ;  fo  that  4  inches 
48  parts,  now  called  44  inches  8-tenths,  is  juft  two-tenths  of 
a  gallon,  now  called  200  gallons  :  fo  alfo,  if  the  diagonal  line, 
be  76  inches  and  7- tenths,  a  clofe  calk  of  fuch  diagonal  will 
hold  1000  beer-gallons  ;  but  an  open  calk  but  half  fo  much,  viz, 
300  beer-gallons. 

Ufe  of  ihe  Gauge  Line.  To  find  the  content  of  any  cylin¬ 
drical  velfel  in  ale-gallons  :  feek  the  diameter  of  the  velfel  in 
inches,  and  juft  againft  it  on  the  gauge-line  is  the  quantity  of 
ale-gallons  contained  in  one  inch  deep  :  this  multiplied  by  the 
length  of  the  cylinder  will  give  its  content  in  ale-gallons.  For 
example,  fuppofe  the  length  of  the  veflel  32.06,  and  the  dia¬ 
meter  of  its  bafe  23  inches,  to  find  what  is  the  content  in  ale- 
gallons  ?  Right  againft  25  inches  on  the  gauge-line  is  one  gal¬ 
lon  and  74  5  of  a  gallon  ;  which  multiplied  by  32.06,  the  length, 
gives  55-9447  gallons  for  the  content  of  the  veflel,  The  bung 
diameter  of  a  hoglhead  being  23  inches,  the  head  diameter  22 
inches,  and  the  length  32.06  inches,  to  find  the  quantity  of  ale- 
gallons  contained  in  it  ?  Seek  25,  the  bung  diameter,  on  the 
line  of  inches,  and  right  againft  it  on  the  gauge-line  you  will 
find  1-745  :  take  one-third  of  it,  which  is  .580,  and  fet  it 
down  twice  :  feek  22  inches  in  the  head  diameter,  and  againft 
it  you  will  find  on  the  gauge-line  1.336  ;  one  third  of  which 
added  to  twice  ,580  gives  1.6096;  which  multiplied  by  the 
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length  32. 06,  the  product  will  be  51. 603776,  the  content  in 
ale-gallons.  Note,  this  operation  fuppofes  that  the  aforefaid 
hogfhead  is  in  the  figure  of  the  middle  fruftum  ot  a  fphero'.d. 
The  ufe  of  the  lines  on  the  two  other  faces  of  the  rod  is  very 
eaty ;  you  need  only  put  it  downright  into  the  bung-hole  (if 
the  veffel  you  defire  to  know  the  quantity  of  ale-gallons  con¬ 
tained  therein  be  lying)  to  the  oppofite  ftaves ;  and  then  where 
the  lurface  of  the  liquor  cuts  any  one  of  the  lines  appropriated 
to  that  veffel  will  be  the  number  of  gallons  contained  in  that 
veifel. 

GAUL,  the  name  given  by  the  Romans  to  the  country  that 
now  forms  the  kingdom  of  France.  1  he  original  inhabitants 
were  defcended  from  the  Celtes  or  Gomerians,  by  whom  the 
greatett  part  of  Europe  was  peopled  ;  the  name  of  Gal/i  or 
Gauls  being  probably  given  them  long  after  their  fettlement  in 
that  country.  See  Gallia. 

The  ancient  hiftory  of  the  Gauls  is  entirely  wrapped  up  in 
obfeurity  and  darknefs ;  all  we  know  concerning  them  for  a 
long  time  is,  that  they  multiplied  to  faft,  that,  their  country 
being  unable  to  contain  them,  they  poured  forth  in  vaft  multi¬ 
tudes  into  other  countries,  which  they  generally  fubdued,  and 
fettled  themfelves  in.  It  often  happened,  however,  that  thefe 
colonies  were  fo  molefted  by  their  neighbours,  that  they  were 
obliged  to  fend  for  affiftance  to  their  native  country.  This  was 
always  very  eafily  obtained.  The  Gauls  were,  upon  every  oc- 
cafion,  ready  to  lend  forth  great  numbers  of  new  adventurers ; 
and,  as  thefe  fpread  defolation  wherever  they  came,  the  very 
name  of  Gauls  proved  terrible  to  molt  of  the  neighbouring  na¬ 
tions.  The  earlieft  excurfion  of  thefe  people  of  which  we  have 
any  diftinT  account  was  into  Italy  under  a  famed  leader 
named  BcUovefus,  about  622  years  before  Chrift.  He  croffed 
the  Rhone  and  the  Alps,  till  then  unattempted ;  defeated  the 
Hctrurians,  and  feized  upon  that  part  of  their  country,  fince 
known  by  the  names  of  Lombardy  and  Piedmont*  The  fecond 
grand  expedition  was  made  by  the  Cuenomani,  a  people  dwelling 
between  the  rivers  Seine  and  Loire,  under  a  general  named 
Elitcnis.  They  fettled  in  thofe  parts  of  Italy  now  known  by 
the  names  of  Brrjsiano,  Cremoncje,  Mantuan,  Carniola,  and 
Venetian.  In  a  third  excurfion,  two  other  Gaulifli  nations  fet¬ 
tled  on  both  fides  of  the  river  Po  ;  and  in  a  fourth,  the  Boii  and 
Lingones  fettled  in  the  country  between  Ravenna  and  Bologna. 
The  time  of  thefe  three  laft  expeditions  is  uncertain. 

The  fifth  expedition  of  the  Gauls  was  more  remarkable  than 
any  of  the  former,  and  happened  about  200  years  after  that  of 
Bellovefus.  The  Senones,  fettled  between  Paris  and  Meux, 
were  invited  into  Italy  by  an  Hetrurian  lord,  and  fettled  them¬ 
felves  in  Umbria.  Brennus  their  king  laid  fiege  to  Clufium,  a 
city  in  alliance  with  Rome  ;  and  this  produced  a  war  with  the 
Romans,  in  which  the  latter  were  at  firft  defeated,  and  their 
city  taken  and  burnt  ;  but  at  length  the  whole  army  was  cut  off 
by  Camillus,  infomuch  that  not  a  tingle  perfon  efcaped. 

Some  other  expeditions  the  Gauls  undertook  againft  the  Ro¬ 
mans  :  in  which,  though  they  always  proved  unfuccefsful,  by 
reafon  of  their  want  of  military  dilcipline,  yet  their  fiercencfs 
and  courage  made  them  fo  formidable  to  the  republic,  that,  on 
the  firit  news  of  their  march,  extraordinary  levies  of  troops 
were  made,  facrifices  and  public  fupplicaticns  offered  to  the 
gods,  and  the  law  which  granted  an  immunity  from  mili¬ 
tary  fervice  to  priefls  and  old  men  was,  for  the  time,  abo- 
lifhcd. 

Againft  the  Greeks  the  expeditions  of  the  Gauls  were  very 
little  more  fuccefsful  than  againft  the  Romans.  The  firft  of 
thefe  we  hear  of  was  nlout  279  years  before  Chrift,  in  the  year 
after  Pyrrhus  had  invaded  Italy.  At  this  time  the  Gauls, 
finding  themfelves  greatly  overftocked  at  home,  fent  out  three 
great  colonies  to  conquer  new  countries  for  themfelves.  One 
of  thefe  armies  was  commanded  by  Brennus ,  another  by  Cere- 


thrius,  and  the  third  by  B  ights.  The  firft  entered  Pannonia, 
or  Hungary  ;  the  fecond  Thrace  ;  and  the  third  marched  into 
Illyricum  and  Macedonia.  Here  Belgius  at  firft  met  with  great 
fuccefs,  and  enriched  himfelf  by  plunder  to  fuch  a  degree, 
that  Brennus,  envying  him,  refolved  to  enter  the  fame  countries, 
in  order  to  thare  the  fpoil.  In  a  fhort  time,  however,  Belgius 
met  with  fuch  a  total  defeat,  that  his  army  was  almoft  entirely 
deftroyed;  upon  which  Brennus  haftened  to  the  fame  place.  His 
army  at  firft  confifted  of  150,000  foot  and  15,000  horfe :  but 
two  of  his  principal  officers  revolted,  and  carried  off  20,000 
men,  with  whom  they  marched  into  Thrace ;  where,  having 
joined  Cerethrius,  they  feized  on  Byzantium  and  the  weflern 
coaft  of  Propontis,  making  the  adjacent  parts  tributary  to 
them.  To  retrieve  this  lofs,  Brennus  fent  for  freflr  fupplies 
from  Gaul  ;  and  having  increafed  his  army  to  J  70,000  foot, 
and  upwards  of  60,000  horfe,  he  entered  Macedonia,  defeated 
the  general  who  oppofed  him,  and  ravaged  the  whole  country.. 
He  next  marched  towards  the  ftraits  of  Thermopylae,  with  a 
defign  to  invade  Greece,  but  was  ftopped  by  the  forces  fent  to- 
defend  that  pafs  againft  him.  He  patted  the  mountains,  how¬ 
ever,  as  Xerxes  had  formerly  done ;  upon  which  the  guards  re¬ 
tired,  to  avoid  being  furrounded.  Brennus  then  having  or¬ 
dered  Acichorius,  the  next  to  him  in  command,  to  follow  at  a 
diftance  with  part  of  his  army,  marched  with  the  bulk  of  his- 
forces  to  Delphi,  in  order  to  plunder  the  rich  temple  there. 
This  event  proved  exceedingly  unfortunate  ;  a  great  number  of 
his  men  were  deftroyed  by  a  dreadful  llorm  of  hail,  thunder,  and 
lightning  ;  another  part  of  his  army  was  deftroyed  by  an  earth¬ 
quake  ;  and  the  remainder,  fome  how  or  other,  imagining 
themfelves  'attacked  by  the  enemy,  fought  againft  each  other 
the  whole  night,  fo  that  in  the  morning  fearce  one-half  of  them 
remained.  The  Greek  forces  then  poured  in  upon  them  from 
all  parts,  and  that  in  fuch  numbers,  that,  though  Acichorius 
came  up  in  'due  time  with  his  forces,  Brennus  found  himfelf 
unable  to  make  head  againft  the  Greeks,  and  was  defeated  with 
great  (laughter.  He  himfelf  was  defperately  wounded  ;  and  fo 
diflieartened  by  his  misfortune,  that,  having  affembled  all  his 
chiefs,  he  advifed  them  to  kill  all  the  wounded  and  difabled, 
and  to  make  the  heft  retreat  they  could;  after  which  he  put  an 
end  to  his  own  life.  On  this  occafion,  it  is  faid  that  20,000  of 
thefe  unhappy  people  were  executed  by  their  own  countrymen. 
Acichorius  then  fet  out  with  the  remainder  for  Gaul ;  but,  by 
being  obliged  to  march  through  the  country  of  .their  enemies, 
the  calamities  they  met  with  by  the  way  were  fo  grievous,  that 
not  one  of  them  reached  their  own  country  :  A  juft  judgment, 
fay  the  Greek  and  Roman  authors,  for  their  facrilegious  inten¬ 
tions  againft  Delphi. 

The  Romans,  having  often  felt  the  effeffs  of  the  Gaulifli  fe¬ 
rocity  and  courage,  thought  proper  at  laft,  in  order  to  humble 
them,  to  invade  their  country.  Their  firft  fuccefsful  attempt 
was  about  118  years  before  Chrift,  under  the  command  of 
Quintus  Marcius,  furnamed  Bex.  He  opened  a  way  betwixt 
the  Alps  and  the  Pyrenees,  which  laid  the  foundation  for  con¬ 
quering  the  whole  country.  This  was  a  work  of  immenfe  la¬ 
bour  of  itfelf,  and  rendered  ftill  more  difficult  by  the  oppofition 
of  the  Gauls,  efpecially  thofe  called  the  Staeni,  who  lived  at 
the  foot  of  the  Alps.  Thefe  people,  finding  themfelves  over¬ 
powered  by  the  confular  army,  fet  fire  to  their  houfes,  killed 
their  wives  and  children,  and  then  threw  themfelves  into  the 
flames.  After  this  Marcius  built  the  city  of  Narbonne,  which 
became  the  capital  of  a  province.  His  fuccefl’or  Scaurus  allb 
conquered  fome  Gaulifli  nations;  and,  in  order  to  facilitate  the 
fending  troops  from  Italy  into  that  country,  he  made  feveral 
excellent  roads  between  them,  which  before  were  almoft  im- 
paffable.  Thefe  fucceffes  gave  rife  to  the  invafion  of  the  Cim- 
bhi  and  Teutones. 

From  this  time  the  Gauls  ccafed  to  be  forniidable  to  the 
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Homans,  and  even  feem  to  have  been  for  foirte  time  on  good 
terms  with  them.  At  laft,  however,  the  Hclvetii  kindled  a 
war  with  the  republic,  which  brought  Csefar  over  the  Alps, 
and  ended  in  the  total  fubje&ion  of  the  country.  Orgetorix 
was  the  firft  caufe  of  it,  who  had  engaged  a  vaft  number  of  his 
countrymen  to  burn  their  towns  and  villages,  and  to  go  in 
fearch  of  new  conquefts.  Julius  Csefar,  to  whole  lot  the 
whole  country  of  Gaul  had  fallen,  made  fuch  hafte  to  come 
and  fupprefs  them,  that  he  was  got  to  the  Rhone  in  eight 
days  ;  broke  down  the  bridge-  of  Geneva,  and,  in  a  few  days 
more,  tinifhed  the  famed  wall  between  that  city  and  mount 
Jura,  now  St.  Claude,  which  extended  feventeen  miles  in 
length,  was  fixteen  feet  high,  fortified  with  towers  and  caflies 
at  proper  diftances,  and  a  ditch  that  ran  the  whole  length  of  it. 
'If  his  own  account  of  it  may  be  relied  upon,  he  did  not  fet 
out  till  the  beginning  of  April  3  and  yet  this  huge  work  was 
finifhed  by  the  ides  or  13th  of  the  month  :  fo  that,  fubtrafcft- 
ing  the  eight  days  he  was  a-coming,  it  muft  have  been  all 
done  in  about  five  days  :  a  prodigious  work,  confidering  he 
had  but  one  legion  there,  or  even  though  the  whole  country 
had  given  him  afiiftance.  Whilft  this  was  doing,  and  the  rein¬ 
forcements  he  wanted  were  coming,  he  amufed  the  He!  vetii,  who 
had  fent  to  demand  a  p adage  through  the  country  of  the  Allo- 
broges,  till  he  had  got  his  reinforcements,  and  then  flatly  re- 
fufed  it  to  them  :  whereupon  a  dreadful  battle  enlued,  in 
which  they  loft  one  hundred  and  thirty  thoufand  men,  in  fpite 
of  all  their  valour;  befides  a  number  of  prifoners,  among 
whom  were  the  wife  and  daughter  of  Orgetorix,  the  leader  of 
this  unfortunate  expedition.  The  reft  fubmitted,  and  begged 
they  might  be  permitted  to  go  and  fettle  among  the  fEdui,  from 
whom  they  originally  fprung  3  and,  at  the  requeft  of  thefe  laft, 
were  permitted  to  go. 

The  Gauls  were  conftantly  in  a  Hate  of  variance  with  one 
another  ;  and  Csefar,  who  knew  how  to  make  the  moil  of  thefe 
inteftine  broils,  foon  became  the  protestor  of  the  oppreffed,  a 
terror  to  the  oppreffor,  and  the  umpire  of  all  their  contentions. 
Among  thofe  who  applied  to  him  for  help  were  his  allies  the 
ASdui ;  againft  whom  Arioviftus,  king  of  the  Germans,  joined 
with  the  Averni,  who  inhabited  the  banks  of  the  Loire,  had 
taken  the  country  of  the  Sequani  from  them,  and  obliged  them 
to  fend  hoftages  to  him.  Csefar  forthwith  fent  to  demand  the 
reftitution  of  both,  and,  in  an  interview  which  he  foon  after  ob¬ 
tained  of  that  haughty  and  treacherous  prince,  was  like  to  have 
fallen  a  facrifice  to  his  perfidy  3  upon  which  he  bent  his  whole 
power  againft  him,  forced  him  out  of  his  ftrong  intrenchments, 
and  gave  him  a  total  overthrow.  Arioviftus  efcaped  with  dif¬ 
ficulty  over  the  Rhine  ;  but  his  two  wives,  and  a  daughter, 
with  a  great  number  of  Germans  of  diftindtion,  fell  into  the  con¬ 
queror’s  hand.  Csefar,  after  this  fignal  vidtory,  put  his  army 
into  winter  quarters,  whilft  he  went  over  the  Alps  to  make  the 
neceffary  preparations  for  the  next  campaign.  By  this  time 
all  the  Belgse  in  general  were  fo  terrified  at  his  fuccefs,  that 
they  entered  into  a  confederacy  againft  the  Romans  as  their 
common  enemy.  Of  this,  Labienus,  who  had  been  left  in 
Gaul,  fent  Csefar  notice  3  upon  which  he  immediately  left 
Rome,  and  made  fuch  difpatch,  that  he  arrived  upon  their 
confines  in  about  fifteen  days.  On  his  arrival  the  Rhemi  fub- 
mitled  to  him ;  but  the  reft,  appointing  Galba,  king  of  the 
Sueffones,  general  of  all  their  forces,  which  amounted  to  one 
hundred  and  fifty  thoufand  men,  marched  diredtly  againft  him. 
Caefar,  who  had  feized  on  the  bridge  of  the  Axona,  now  Aifne, 
led  his  light  horfe  and  infantry  over  it  3  and,  whilft  the  others 
were  encumbered  in  crofting  that  river,  made  iuch  a  terrible 
{laughter  of  them,  that  the  river  was  filled  with  their  dead,  in- 
fomucb  that  their  bodies  ferved  for  a  bridge  to  thofe  who  ef¬ 
caped.  Ibis  new  victory  ftruck  fuch  terror  into  the  reft,  that 
they  difperfed  themfelves  3  immediately  after  which,  the  Suef¬ 


fones,  Bellovaci,  Ambiones,  and  fome  others,  fubmitted  to  him. 
The  Nervii,  indeed,  joined  with  the  AtVebates  and  Yeromun- 
dui  againft  them,  and,  having  firft  fecured  their  wives  and  chil¬ 
dren,  made  a  vigorous  refiftance  for  fome  time;  but  were  at 
length  defeated  and  thegieateft  part  of  them  ilain.  The  reft, 
with  their  wives  and  old  men,  furrendered  themfelves,  and 
were  allowed  to  live  in  their  own  cities  and  towns  as  formerly. 
The  Aduatici  were  next  fubdued,  and,  for  their  treachery  to 
the  conqueror,  were  fold  for  {laves,  to  the  number  of  fifty  thou¬ 
fand.  Young  Cralfus,  the  fon  of  the  triumvir,  fubdued  like- 
wife' feven  other  nations,  and  took  poffeffion  of  their  cities  3 
which  not  only  completed  the  eonqueft  of  the  Belgae,  but 
brought  feveral  nations  from  beyond  the  Rhine  to  fubmit  to  the 
conqueror.  The  Veneti,  or  ancient  inhabitants  of  Vannes  in 
Brittany,  who  had  been  likewife  obliged  to  fend  hoftages  to  the 
conqueror,  were,  in  the  mean  time,  making  great  preparations 
by  fea  and  land  to  recover  their  liberty.  Csefar,  then  in  Illyri- 
cum,  was  forced  to  equip  a  fleet  on  the  Loire  3  and  having  given 
the  command  of  it  to  Brutus,  went  and  defeated  them  by  land, 
as  Brutus  did  by  fea  3  and  having  put  their  chief  men  to  death, 
fold  the  reft  for  flaves.  The  Unelli,  with  Veridorix  their  chief, 
together  with  the  Lexovii  and  Aulercii,  were  about  the  fame 
time  fubdued  by  Sabinus,  ai-:d  the  Aquitani  by  Craffus,  with  the 
lofs  of  thirty  thoufand  men.  There  remained  nothing  but  the 
countries  of  the  Morini  and  Menapii  to  be  conquered  of  all 
Gaul.  Csefar  marched  himfelf  againft  them  :  but  he  found 
them  fo  well  intrenched  in  their  inacceifible  fortreflfes,  that  he 
contented  himfelf  with  burning  and  ravaging  their  country  ; 
and,  having  put  his  troops  into  winter-quarters,  again  palled 
over  the  Alps,  to  have  a  more  watchful  eye  on  fome  of  his 
rivals  there.  He  was,  however,  foon  after  obliged  to  come  to 
defend  his  Gaulifh  conquefts  againft  l’ome  nations  of  the  Ger¬ 
mans,  who  were  coming  to  fettle  there,  to  the  number  of  four 
hundred  thoufand.  Thefe  he  totally  defeated,  and  then  carried 
his  conquering  arms  into  Germany. 

Upon  his  return  into  Gaul,  he  found  it  labouring  under  a 
great  famine,  which  had  caufed  a  kind  of  univerfal  revolt. 
Cotta  and  Sabinus,  who  were  left  in  the  country  of  the  Ebu- 
rones,  now  Liege,  were  betrayed  into  an  ambufti  by  Ambiorix, 
one  of  the  Gaulifh  chiefs,  and  had  moft  of  their  men  cut  off. 
The  Aduatici  had  fallen  upon  Q..  Cicero,  who  was  left  there 
with  one  legion,  and  had  reduced  him  to  great  ftraits  :  at  the 
fame  time  Labienus,  with  his  legion,  was  attacked  by  Indu- 
tiomarus,  at  the  head  of  the  Rheni  and  Senones,  but  had  better 
luck  than  the  reft,  and,  by  one  bold  fally  upon  them,  put  them 
to  flight,  and  killed  their  general.  Csefar  acquired  no  fmall 
credit  by  quelling  all  thefe  revolts  3  but  each  vi£tory  loft  the 
lives  of  fo  many  of  his  troops,  that  he  was  forced  to  have  re- 
courfe  to  Pompey  for  a  frefh  fupply,  who  readily  granted  him 
two  of  his  own  legions  to  fecure  his  Gaulifh  conquefts. 

But  it  was  not  long  before  the  Gauls,  ever  reftlefs  under  a 
foreign  yoke,  railed  up  a  new  revolt,  and  obliged  him  to  return 
thither.  Llis  fear  left  Pompey  fhould  gain  the  affections  of  the 
Roman  people  had  obliged  him  to  ftrip  the  Gauls  of  their  gold 
and  filver,  to  bribe  them  over  to  his  intereft  ;  and  this  gave  no 
fmall  handle  to  thofe  frequent  revolts  which  happened  during 
his  abfence.  He  quickl)r,  however,  reduced  the  Nervii,  Adua¬ 
tici,  Menapii,  and  Treviri,  the  laft  of  whom  had  raifed  the 
revolt  under  the  command  of  Ambiorix  :  but  he  found  the 
flame  fpread  much  farther,  even  to  the  greateft  part  of  the 
Gauls,  who  had  chofen  Vercingetorix  their  generaliflitno.  Cse¬ 
far  was  forced  to  leave  Inlubria,  whither  he  had  retired  to  watch 
the  motions  of  Pompey,  and,  in  the  midft  of  winter  and  lnow, 
to  repals  the  Alps  into  the  province  of  Narbonne.  Here  lie 
gathered  his  fcattered  troops  with  all  poffible  lpeed,  and,  in 
fpite  of  the  hard  weather,  befieged  and  took  Noviodunum,  now 
Noyons,  and  defeated  Vercingetorix,  who  was  now  come  f® 
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the  relief  of  that  place.  He  next  took  the  city  of  Avaricum, 
now  Bourges,  one  of  the  (Iron gelt  in  Gaul,  and  which  had  a 
garrifon  of  forty  thoufand  men,  of  whom  he  made  luch  a 
dreadful  daughter,  that  hardly  eight  hundred  efcaped.  Whilft 
he  was  befieging  Gergovia,  the  capital  of  the  Arverni,  he  was 
informed  that  the  Nitiobriges  or  Agenois  were  in  arms,  and 
that  the  /Edui  were  fending  to  Vercingetorix  ten  thoufand  men, 
which  they  were  to  have  lent  to  reinforce  Caefar.  Upon  this 
news  he  left  Fabius  to  carry  on  the  (iege,  and  marched  againlt 
the  iEdui.  Thefe,  upon  his  approach,  fubmitted,  in  appear¬ 
ance,  and  were  pardoned  ;  but,  foon  after,  that  whole  nation  role 
up  in  arms,  and  murdered  all  the  Italian  troops  in  their  capital. 
Caefar,  at  this,  was  in  great  ftraits  what  meafures  to  take  j 
but  refoived  at  length  to  raife  the  liege  of  Gergovia,  and  at 
once  attack  the  enemy’s  camp,  which  he  did  with  l'ome  luccefs  ; 
but  when  he  thought  to  have  gone  to  Noviodunum,  or  Noyons, 
where  his  baggage,  military  cheft,  &c.  were  left,  he  heard  that 
the  /Edui  had  carried  it  off,  and  burnt  the  place.  Labienus, 
juftly  thinking  that  Caefar  would  want  his  alfiftance  in  the 
condition  he  now  was,  went  to  join  him,  and  in  his  way  de¬ 
feated  a  Gaulifh  general  named  CamiiJogaw,  who  came  to  op- 
pole  his  march  :  but  this  did  not  hinder  the  revolt  from  fpread- 
ing  itfelf  all  over  Celtic  Gaul,  whither  Vercingetorix  had  fent 
for  frelh  fupplies,  and,  in  the  mean  time,  attacked  Caefar,  but 
was  defeated,  and  forced  to  retire  to  Alefia,  a  ftrong  place, 
now  Alife  in  Burgundy,  as  is  fuppofed.  Hither  Caefar  haftened, 
and  befieged  him  ;  and,  having  drawn  a  double  circumvalla- 
tion,  with  a  defign  to  ftarve  him  in  it,  as  he  was  likely  to 
have  done,  upon  that  account  refuted  all  offers  of  a  furrender 
from  him.  At  length  the  long- expended  reinforcement  came, 
confifting  of  160,000  men,  under  four  generals  :  thefe  made 
feveral  fruitlefs  attacks  on  Caefar's  trenches,  but  were  defeated  in 
three  feveral  battles,  which  at  length  obliged  Vercingetorix  to 
furrender  at  dilcretior-.  Caefar  ufed  all  his  prifoners  with  great 
feverity  except  the  yEdui  and  Arverni,  by  whofe  me:  ns  be 
hoped  to  gain  their  nations,  which  were  the  moll  potent  of  Cel¬ 
tic  Gaul  :  nor  was  he  difappointed  ;  for  both  of  them  fubmitted 
to  him,  and  the  former  received  him  into  the  capital,  where  he 
fpent  the  winter,  after  he  put  his  army  into  winter-quarters. 
This  campaign,  as  it  proved  one  of  the  hardell  he  ever  had,  fo 
he  gained  more  glory  by  it  than  any  Roman  general  had  done 
before:  yet  could  not  at  all  by  this  procure  from  the  lervile  fe- 
nate,  now  wholly  dedicated  to  his  rival,  a  prolongation  of  his 
proconfulfhip  ;  upon  which  he  is  reported  to  have  laid  his  hand 
upon  his  fword,  and  faid  that  that  Ihould  do  it. 

He  was  as  good  as  his  word  ;  and  the  Gauls,  upon  their  for¬ 
mer  ill  fuccefs,  refolving  to  have  as  many  leparate  armies  as 
provinces,  in  order  to  enrbarrafs  him  the  more,  Caefar  and  his 
generals  Labienus  and  Fabius  were  forced  to  fight  them  one  af¬ 
ter  another;  which  they  did,  however,  with  fuch  fuccefs,  that, 
notwithftanding  the  hardnefs  of  the  feafon,  they  lubdued  the 
Bituriges,  Carnuti,  Rhemi,  and  Bellovaci,  with  their  general 
Correus,  by  which  he  at  once  quieted  all  the  Belgic  provinces 
bordering  on  Celtic  Gaul.  The  next  who  followed  were  the 
Treviri,  the  Eburones,  and  the  Andes,  under  their  general 
Dunmarus.  The  kilt  place  which  held  out  againft  him  was 
Uxellodunum  ;  which  was  defended  by  the  two  laft  acting  ge¬ 
nerals  of  the  Gauls,  Drapes  the  Senonian,  and  Luterius  the 
Cadurcean.  The  place  being  ftrong  and  well  garril’oned,  Cae¬ 
far  was  obliged  to  march  thither  from  the  fartheft  part  of  Bel¬ 
gic  Gaul,  and  foon  after  reduced  it  for  want  of  water.  Here 
again  he  cauled  the  right  hands  of  all  that  were  fit  to  bear 
arms  to  be  cut  oft’,  to  deter  the  reft  from  revolting  afrefh.  Thus 
was  the  conqueft  of  Gaul  finiflied,  from  the  Alps  and  Pyrenees 
to  the  Rhine  ;  all  which  vaft  tradl  was  now  reduced  to  a  Roman 
province  under  the  government  of  a  proctor.  During  his  feve¬ 
ral  expeditions  into  Gaul,  Caefar  is  faid  to  have  taken  800  ei- 
Vol.  III. 


ties,  to  have  fubdued  300  different  nations,  and  to  have  de¬ 
feated,  in  feveral  battles,  three  millions  of  men,  of  whom  one 
million  were  killed,  and  another  taken  prifoners. 

The  Gauls  anciently  were  divided  into  a  great  number  of  dif- 
feffent  nations,  which  were  continually  at  war  with  one  ano¬ 
ther,  and  at  variance  among  themfelves.  Caefar  tells  us,  that 
not  only  all  their  cities,  cantons,  and  diftri&s,  but  even  almoft 
all  families  were  divided  and  torn  by  factions,  and  thus  un¬ 
doubtedly  facilitated  the  conqueft  of  the  whole.  The  general 
chara6terof  all  thele  people  was  an  excelfive  ferocity  and  love  of 
liberty.  This  laft  they  carried  to  fuch  an  extreme,  that  ei¬ 
ther  on  the  appearance  of  Hrvitude,  or  incapacity  of  aftion 
through  old  age,  wounds,  or  chronic  difeafes,  they  put  an 
end  to  their  own  lives,  or  prevailed  npon  their  friends  to  kill 
them.  In  cities,  when  they  found  themfelves  fo  ftraitly  befieged 
that  they  could  hold  out  no  longer,  inftead  of  thinking  how  to 
obtain  honourable  terms  of  capitulation,  their  chief  care  very  of¬ 
ten  was  to  put  their  wives  and  children  to  death,  and  then  to 
kill  one  another,  to  avoid  being  led  into  flavery.  Their  excef- 
five  love  of  liberty  and  contempt  of  death,  according  to  Strabo, 
very  much  facilitated  their  conqueft;  by  Caefar  ;  for,  pouring 
their  numerous  forces  upon  fuch  an  experienced  enemy  as 
Caefar,  their  want  of  condudl  very  foon  proved  the  ruin  of  the 
whole. 

The  chief  diverfion  of  the  Gauls  was  hunting ;  and  indeed, 
confidering  the  vaft  forefts  with  which  their  country  abounded, 
and  the  multitude  of  wild  beads  which  lodged  in  them,  they 
were  under  an  abfolute  neceifity  to  hunt  and  deftroy  them,  to 
prevent  the  country  from  being  rendered  totally  uninhabitable. 
Befides  this,  however,  they  had  alfo  their  hippodromes,  horfe  and 
chariot  races,  tilts  and  tournaments ;  at  all  of  which  the  bards 
alfifted  with  their  poems,  fongs,  and  mufical  inftruments.  For 
an  account  of  their  religion,  fee  the  article  Druid. 

The  Gauls  were  exceifively  fond  of  feafting,  in  which  they 
were  very  profufe ;  as,  like  all  other  northern  nations,  they 
were  great  lovers  of  good  eating  and  drinking.  Their  chief  li¬ 
quors  were  beer  and  wine.  Their  tables  were  very  low.  They  ats 
but  little  bread,  which  was  baked  flat  and  hard,  and  eafily  broke* 
in  pieces,  but  devoured  a  great  deal  of  flelh,  boiled,  roafted,  or 
broiled  5  and  this  they  did  in  a  very  fiovenly  manner,  holding 
the  piece  in  their  hands,  and  tearing  it  with  their  teeth.  What 
they  could  not  part  by  this  way,  they  cut  with  a  little  knife 
which  hung  at  their  girdle.  When  the  company  was  nume¬ 
rous,  the  Coryphee,  or  chief  of  the  feaft,  who  was  either  one  of 
the  richeft,  or  nobleft,  or  braveft,  fat  in  the  middle,  with  the 
mailer  of  the  houfe  by  his  fide ;  the  reft  took  their  places  next 
according  to  their  rank,  having  their  fervants  holding  their 
Ihields  behind  them.  Thefe  feafts  feldom  ended  without  blood- 
Ihed  ;  but,  if  by  chance  the  feaft  proved  a  peaceable  one,  it  "was 
generally  accompanied  not  only  with  inufie  and  fongs,  but  like- 
wife  with  dances,  in  which  the  dancers  were  armed  cap-R-pee, 
and  beat  time  with  their  l’words  upon  their  (hieids.  On  certain 
feltivals  they  were  wont  to  drefs  themfelves  in  the  lkins  of 
beafts,  and  in  that  attire  accompany  the  procelfions  in  honour 
of  their  deities  or  heroes.  Others  drelled  themfelves  in  malqne- 
rade  habits,  fome  of  them  very  indecent,  and  played  feveral  antic 
and  iinmodeft  tricks.  This  laft  cuftom  continued  long  after 
their  converfion  to  Chriftinnity. 

GALJLTHERIA,  in  botany  ;  a  genus  of  the  monogvnia 
order,  belonging  to  the  decandria  clals  of  plants,  and  in  the 
natural  method  ranking  under  the  1 8th  order,  B'icornes.  The 
exterior  calyx  is  diphyllous,  the  interior  quinquefid,  the  corolla 
ovate  ;  the  nrHarium  confifts  of  ten  fubulaled  points.  The  cap- 
fule  is  quinquelocular,  covered  with  the  interior  calyx  formed 
in  the  Ihapc  of  a  berry. 

GAUNT-Br.T.LiED,  in  the  manege,  is  faid  of  a  horfe  whole 
belly  Ihrinks  up  towards  his  llanks. 
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GAUNTLET.  See  Gantlet. 

GAUNTLOPE,  pronounced  Gauntlet,  a  military  punifh- 
ment  for  felony,  or  fome  other  heinous  offence.  In  flips  of  war 
it  is  executed  in  the  following  manner  :  The  whole  lhip’s  crew 
are  difpofed  in  two  rows,  Handing  face  to  face  on  both  Tides  of 
the  deck,  fo  as  to  form  a  lane  whereby  to  go  forward  on  one 
fide,  and  return  aft  on  the  other  5  each  perfon  being  furnifhed 
with  a  fmall  twitted  cord,  called  a  knit  tie,  having  two  or  three 
knots  upon  it.  The  delinquent  is  then  dripped  naked  above  the 
waift,  and  ordered  to  pafs  forward  between  the  two  rows  of 
men,  and  aft  on  the  other  fide,  a  certain  number  of  times,  rarely 
exceeding  three,  during  which  every  perfon  gives  him  a  ttripe 
as  he  runs  along.  In  his  paifage  through  this  painful  ordeal, 
he  is  fometimes  tripped  up,  and  very  leverely  handled  while  in¬ 
capable  of  proceeding.  This  punifhment,  which  is  called  run¬ 
ning  the  gauntlet,  is  ieldom  infl idled,  except  for  fuch  crimes  as 
will  naturally  excite  a  general  antipathy  among  the  feamen  ; 
as,  on  fome  occafions,  the  culprit  would  pafs  without  receiving 
a  {ingle  blow  ;  particularly  in  cafes  of  mutiny  and  {edition,  to 
the  punifhment  of  which  our  failors  feem  to  have  a  conftitu- 
tional  averfion.  In  the  land  fer vice,  when  a  foldier  is  fentenced 
to  run  the  gauntlope,  the  regiment  is  drawn  out  in  two  ranks 
facing  each  other  j  each  foldier,  having  a  fwitch  in  his  hand, 
lafhes  the  criminal  as  he  runs  along  naked  from  the  waift  up¬ 
wards.  While  he  runs,  the  drums  beat  at  each  end  of  the 
ranks.  Sometimes  he  runs  three,  five,  or  feven  times,  accord¬ 
ing  to  the  nature  of  the  offence.  The  major  is  on  horfeback, 
and  takes  care  that  each  foldier  does  his  duty. 

GAVIES,  or  Gaurs.  See.  Gas  res. 

GAVOTTA,  or  Gavotte,  is  a  kind  of  dance,  the  air  of 
which  has  two  brifk  and  lively  ftrains  in  common  time,  each 
of  which  ftrains  is  twice  played  over.  The  firft  has  ufually 
four  or  eight  bars,  and  the  fecond  contains  eight,  twelve,  or  more. 
The  firft  begins  with  a  minim,  or  tvj  crotchets,  or  notes  of 
equal  value,  and  the  hand  rifing,  and  ends  with  the  fall  of  the 
hand  upon  the  dominant  or  mediant  of  the  mode,  but  never 
upon  the  final,  unlefs  it  be  a  rondeau :  and  the  laft  begins  with 
the  rife  of  the  hand,  and  ends  with  the  fall  upon  the  final  of 
the  mode. 

Tempi  di  Gavgtta,  is  when  only  the  time  or  movement  of 
a  gavotte  is  imitated,  without  any  regard  to  the  meafure  or  num¬ 
ber  of  bars  or  ftrains.  Little  airs  are  often  found  in  fonatas, 
which  have  this  phrafe  to  regulate  their  motions. 

GAURA,  in  botany;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  oftandria  clals  of  plants,  and  in  the  natural 
method  ranking  under  the  17th  order,  Calycanthcmev.  The 
calyx  is  quadrifid  and  tubular,  the  corolla  pentapetalous,  with 
the  petals  riling  upwards.  The  nut  is  inferior,  monolpermous, 
and  quadrangular. 

GAUZE,  or  Gawse,  in  commerce,  a  very  thin,  flight, 
tranfparent  kind  of  ftuffi  woven  fometimes  of  filk,  and  fome¬ 
times  only  of  thread.  To  warp  the  filk  fi;r  making  of  gauze, 
they  ufe  a  peculiar  kind  of  mill,  upon  which  the  filk  is  wound  : 
this  mill  is  a  wooden  machine  about  fix  feet  high,  having  an 
axis  perpendicularly  placed,  in  the  middle  thereof,  with  fix  large 
wings,  on  which  the  filk  is  wound  from  oft  the  bobbins  by  the 
axis  turning  round.  When  all  the  filk  is  on  the  mill,  they  ufe 
another  inftrument  to  wind  it  off  again  on  two  beams  :  this 
done,  the  filk  is  palled  through  as  many  little  beads  as  there  are 
threads  of  filk,  and  thus  rolled  on  another  beam  to'  fupply  the 
loom.  The  gauze-loom  is  much  like  that  of  the  common 
weavers,  though  it  has  feveral  appendages  peculiar  thereto. 
See  Loom.  There  are  figured  gauzes,  fome  with  flowers  of 
gold  and  filver  on  a  filk  ground:  thefe  laft  are  chiefly  brought 
from  China. 

GAY  (John),  a  celebrated  Englifh  poet,  defeended  from  an 
ancient  family  in  Devonftiire,  was  bom  at  Exeter,  and  received 


his  education  at  the  free  fchool  of  Barnftaple  in  that  count]', 
under  the  care  of  Mr.  William  Rayner.  He  was  bred  a  mercer 
in  the  Strand  ;  but  having  a,  fmall  fortune  independent  of  bu- 
finefs,  and  confidering  the  attendance  on  a  fhop  as  a  degrada¬ 
tion  of  thofe  talents  which  he  found  himielf  poffefled  of,  he 
quitted  that  occupation  and  applied  himfelf  to  other  views,  and; 
to  the  indulgence  of  his  inclination  for  the  mules!  In  1712 
we  find  him  fecretary,  or  rather  domeftiQ  Reward,  to  the  duchels- 
of  Monmouth,  in  which  Ration  he  continued  till  the  beginning 
of  the  year  1714;  at  which  time  he  accompanied  the  earl  of 
Clarendon  to  Hanover,  whither  that  nobleman  was  difpatched 
by  Queen  Anne.  In  the  latter  end  of  the  fame  year,  in  confe- 
quence  of  the  queen’s  death,  he  returned  to  England,  where  he 
lived  in  the  higheft  eftimation  and  intimacy  of  friendfhip  with 
many  perl'ons  of  the  firft  diftinbtion  both  in  rank  and  abilities. 
He  was  even  particularly  taken  notice  of  by  Queen  Caroline, 
then  princefs  of  Wales.,  to  whom  he  had  the  honour  of  reading 
in  manufeript  his  tragedy  of  the  Captives-,  and  in  1726  dedi¬ 
cated  his  Falles,  by  permiffion,  to  the  duke  of  Cumberland. 
From  this  countenance  fhown  to  him,  and'  numberlefs  promifes 
made  him  of  preferment,  it  was  reafonable  to  fuppofe  that  h-e 
would  have  been  genteelly  provided  for  in  fome  office  fuitable 
to  his  inclination  and  abilities.  Inftead  of  which,  in  1727,  he- 
was  offered  the  place  of  gentleman-ufher  to  one  of  the  youngeft 
princelfes  ;  an  office  which,  as  he  looked  on  it  as  rather  an  in¬ 
dignity  to  a  man  whofe  talents  might  have  been  fo  much  better 
employed,  he  thought  proper  to  refufe  ;  and  fome  pretty  warm 
remonftrances  were  made  on  the  occafion  by  his  fincere  friends 
and  zealous  patrons  the  duke  and  duchefs  of  Queenfberry,  which, 
terminated  in  thofe  two  noble  perfonages  withdrawing  from 
court  indifguft.  Mr.  Gay’s  dependencies  on  the  promifes  of  the 
great,  and  the  difappointments  he  met  with,  he  has  figuratively 
deferibed  in  his  fable  of  the  Hare  with  many  friends.  However, 
the  very  extraordinary  fuccefs  he  met  wilti  from  public  encou¬ 
ragement  made  an  ample  amends,  both  with  refpeft  to  fatis- 
faction  and  emolument,  for  thofe  r^ivate  difappointments. 
For  in  the  feafon  of  1727-8  appeared  his  Beggars  Opera , 
the  vaft  fuccefs  of  which  was  not  only  unprecedented,  but  almoft 
incredible.  It  had  an  uninterrupted  run  in  London  of  63  nights- 
in  the  firft  feafon,  and  was  renewed  in  the  enfuing  one  with 
equal  approbation.  It  fpread  into  all  the  great  towns  of  England, 
was  played  in  many  places  to  the  30th  and  40th  time,  and  at  Bath 
and  Briftol  50;  made  iisprogrefs  into  Wales,  Scotland,  and  Ire¬ 
land,  in  which  laft  place  it  was  afted  for  24  fucceffive  nights  ;. 
and  laft  of  all  it  was  performed  at  Minorca.  Nor  was  the  fame  of 
it  confined  to  the  reading  and  reprefentaiion  alone,  for  the  card- 
table  and  drawing-room  thared  with  the  theatre  and  clofet  in  this 
refpeft  ;  the  ladies  carried  about  the  favourite  fongs  of  it  engraven 
upon  their  fan-mounts,  and  fereens  and  other  pieces  of  furniture 
were  decorated  with  the  fame.  In  lhort,  the  lat-ire  of  this  piece' 
was  lo  linking,  fo  apparent,  and  fo  perfeftly  adapted  to  the  tafte 
of  all  degrees  of  people,  that  it  overthrew  the  Italian  opera,  that 
Dagon  of  the  nobility'  and  gentry,  which  had  fo  long  feduced 
them  to  idolatry,  and  which  Dennis,  by  the  labours  and  out¬ 
cries  of  a  whole  life,  and  many  other  writers  by  the  force  of  rea- 
fon  and  refie&ion,  had  in  vain  endeavoured  to  drive  from  the 
throne  of  public  tafte.  The  profits  of  this  piece  were  fo  very 
great,  both  to  the  author  and  Mr.  Rich  the  manager,  that  it 
gave  rife  to  a  quibble,  which  became  frequent  in  the  mouths  of 
many,  viz.  That  it  had  made  Rich  gay,  and  Gay  rich  ;  and  it 
has  been  afferted,  that  the  author’s  own  advantages  from  it 
were  not  lefs  than  2000I.  In  confequence  of  this  fuccefs,  Mr. 
Gay  was  induced  to  write  a  fecond  part  to  it,  which  he  intitled- 
Polly.  But  the  difguft  fubfifting  between  him  and  the  court, 
together  with  the  mifreprefentations  made  of  him  as  having  been 
the  author  of  fome  difaffe&ed  libels  and  feditious  pamphlets, 
occafioned  a  prohibition  and  fupprelfion  of  it  to  be  lent  from  the. 
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lord  chamberlain,  at  the  very  time  when  every  thing  was  in  rea- 
dinefs  for  the  rehearfal  of  it.  A  very  confiderable  fum,  how¬ 
ever,  accrued  to  him  from  the  publication  of  it  afterwards  in 
quarto.  Mr.  Gay  wrote  l'everal  other  pieces  in  the  dramatic 
way,  and  many  very  valuable  ones  in  verfe.  Among  the  lat¬ 
ter,  his  Trivia,  or  the  Art  of  walking  the  Jlreets  of  London, 
though  his  firft  poetical  attempt,  is  far  from  being  the  leaft 
confiderable,  and  is  what  recommended  him  to  the  efleem  and 
friendlhip  of  Mr.  Pope  r  but  as,  among  his  dramatic  works, 
his  Beggar’s  Opera  did  at  firft,  and  perhaps  ever  will,  Hand  as 
an  unrivalled  matter-piece,  fo,  among  his  poetical  works,  his 
Fables  hold  the  fame  rank  of  eftimation,  the  latter  having  been 
almoft  as  univerfally  read  as  the  former  was  reprefented,  and 
both  equally  admired.  Mr.  Gay’s  dilpofition  was  fweet  and 
affable,  his  temper  generous,  and  his  converfation  agreeable 
and  entertaining.  But  he  had  one  foible,  too  frequently  inci¬ 
dent  to  men  of  great  literary  abilities,  and  which  fubje&ed  him 
at  times  to  inconveniencies  which  otherwife  he  needed  not  to 
have  experienced,  viz.  an  excelfive  indolence,  without  any 
knowledge  of  economy.  So  that,  though  his  emoluments  were 
at  fome  periods  of  his  life  very  confiderable,  he  was  at  others 
greatly  tlraitened  in  his  circumftances  ;  nor  could  he  prevail  on 
himfelf  to  follow  the  advice  of  his  friend  Dean  Swift,  whom  we 
find  in  many  of  his  letters  endeavouring  to  perfuade  him  to  the 
purchafing  of  an  annuity,  as  a  referve  for  the  exigencies  that 
might  attend  on  old  age.  Mr.  Gay  chofe  rather  to  throw  him- 
lelf  on  patronage,  than  lecure  to  himfelf  an  independent  com¬ 
petency  by  the  means  pointed  out  to  him  ;  fo  that,  after  having 
undergone  many  vicilfitudes  of  fortune,  and  being  for  fome  time 
chiefly  fupported  by  the  liberality  of  the  duke  and  duchefs  of 
Queenfberry,  he  died  at  their  houfe  in  Burlington-Gardens  in 
December  17.32.  He  was  interred  in  Wcftminfter-abbey,  and 
a  monument  erected  to  his  memory,  at  the  expence  of  his  afore¬ 
mentioned  noble  benefactors,  with  an  infeription  expreilive  of 
their  regards  and  his  own  defects,  and  an  epitaph  in  verfe  by 
Mr.  Pope. 

GAZA  (Theodore),  a  famous  Greek  in  the  15th  century, 
was  born  in  1398.  His  country  being  invaded  by  the  Turks, 
he  retired  into  Italy;  where  he  at  lirlt  fupported  himfelf  by 
tranferibing  ancient  authors,  an  employment  the  learned  had 
frequent  recourle  to  before  the  invention  of  printing.  His  un¬ 
common  parts  and  learning  foon  recommended  him  to  public 
notice,  and  particularly  to  cardinal  Belfarion,  who  procured 
him  a  benefice  in  Calabria.  He  was  one  of  thofe  to  whom  the 
revival  of  polite  literature  in  Italy  was  principally  owing.  He 
tranflated  from  the  Greek  into  Latin,  Ari tf otic’s  Hiflory  of  Ani¬ 
mals,  Theophrattus  on  Plants,  arid  Hippocrates’s  Aphorifms  ; 
and  put  into  Greek,  Scipios  Dream  and  Cicero’s  Treatile  on 
Old  Age.  He  wrote  feveral  other  works  in  Greek  and  Latin, 
and  died  at  Rome  in  1475- 

Gaza,  an  ancient  and  celebrated  town  of  Paleftine,  three 
miles  from  the  fea,  with  a  harbour  called  New  Gaza.  It  is  at 
prefent  very  fmall  :  but  we  may  judge  by  the  ruins  that  it  was 
formerly  a  confiderable  place.  There  is  a  caftle  near  it,  where 
a  batliaw  relides.  It  is  70  miles  S.  \V.  of  Jerufalfem.  Lon.  34. 
45.  E.  Lat.  3  t.  28.  N 

GAZE-hound,  or  Gad-hound ,  one  that  makes  more  ufe  of 
his  fight  than  of  his  nofe.  Such  dogs  are  much  ufed  in  tire 
north  of  England  :  they  are  fitter  in  an  open  champaign  coun¬ 
try  than  in  bufhy  and  woody  places.  If  at  any  time  a  well- 
taught  gaze- hound  takes  a  wrong  way,  he  will  return  upon  a 
fignal  and  begin  the  chace  afrefh.  Pie  is  alfo  excellent  at  fpy- 
ing  out  the  fatteft  of  a  herd  ;  and  having  feparated  it  from 
the.  reft,  will  never  give  over  the  purluit  till  he  has  worried  it 
to  death. 

GAZELLA,  in  zoology,  a  fpecies  of  Capra. 

GAZETTE,  a  newfpaper,  or  printed  account  of  the  tranf- 
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a&ions  of  all  the  countries  in  the  known  world,  in  a  loofe  fheet 
or  half-fheet.  This  name  is  with  us  confined  to  that  paper  of 
news  pub! ithed  by  authority.  The  word  is  derived  from  ga- 
zetta ,  a  Venetian  coin,  which  was  the  ufual  price  of  the  firft 
newfpaper  printed  there,  and  which  was  afterwards  given  to 
the  paper  itfelf.  The  firft  gazette  in  England  was  publithed  at 
Oxford,  the  court  being  there,  in  a  folio  half-ftieet,  November 
7,  1665.  On  the  removal  of  the  court  to  London,  the  title  was 
changed  to  the  London  Gazette.  The  Oxford  gazette  was  pub¬ 
lished  on  Tuefdays,  the  London  on  Saturdays  :  and  thefe  have 
continued  to  be  the  days  of  publication  ever  tince. 

GAZNA,  a  city  of  Alia,  once  much  celebrated,  and  the  ca¬ 
pital  of  a  very  extenfive  empire,  but  which  is  now  either  en¬ 
tirely  ruined,  or  become  of  fo  little  confideration  that  it  is  not 
taken  notice  of  in  our  books  of  geography.  This  city  was  an¬ 
ciently  an  empory  and  fortrefs  of  Sableftan,  not  far  from  the 
confines  of  India.  During  the  vaft  and  rapid  conquefts  of  the 
Arabs,  all  this  country  had  been  reduced  under  their  fubjedlion. 
On  the  decline  of  the  power  of  the  khalifs,  however,  the  vaft 
empire  eftablifhed  by  Mahomet  and  his  fucceflbrs  was  divided 
into  a  number  of  independent  principalities,  mod  of  which  were 
but  of  lhort  duration.  In  the  year  of  the  Hegira  384,  anfwering 
to  the  994th  of  the  Chriftian  era,  the  city  of  Gazna,  with  fome 
part  of  the  adjacent  country,  was  governed  by  Mahmud  Gazni, 
who  became  a  great  conqueror,  and  reduced  under  his  fubjedtion 
a  confiderable  part  of  India,  and  mod  of  Perfia.  This  empire 
continued  in  the  family  of  Mahmud  Gazni  for  upwards  of  200 
years. 

GECCO,  in  natural  hiftory,  a  name  given  by  the  Indians 
to  their  terrible  poifon  which  kills  when  mixed  with  the  blood 
in  ever  luc'n  a  fmall  quantity.  They  fay  that  this  gecco  is  a 
venomous  froth  or  humour  vomited  out  of  the  mouths  of  their 
moft  poilonous  lerpents  ;  which  they  procure  in  this  fatal 
ftrength,  by  hanging  up  the  creatures  by  the  tails,  and  whip¬ 
ping  them  to  enrage  them.  They  colledt  this  in  proper  vefl’els  as 
it  falls  :  and,  when  they  would  ufe  it,  they  either  poifon  a 
weapon  with  it,,  or,  wounding  any  part  of  the  iiefti,  introduce  the 
fmalleft  quantity  imaginable  into  it  j  and  this  is  laid  to  be  im¬ 
mediate  death. 

GECKO.  See  the  article  Easiliscus, 

GED  (William),  an  ingenious  though  unfnccefsful  art  id, 
who  was  a  goldfmith  in  Edinburgh,  deferv'es  to  be  recorded  for 
his  attempt  to  introduce  an  improvement  in  the  art  of  printing. 
The  invention,  firft  pradftfed  by  Ged  in  1735,  was  fimply  thisa 
From  any  types  of  Greek  or  Roman,  or  any  other  character,  he 
formed  a  plate  for  every  page,  or  lheet,  of  a  book,  from  which 
he  printed,  inftead  of  nfing  a  type  for  every  letter,  as  is  done 
in  the  common  way.  This  was  firft  praAifed,  but  on  blocks 
of  wood,  by  the  Chinefe  and  Japanefe,  and  purfued  in  the  firft 
ellays  of  Cofter,the  European  inventor  of  the  prefent  art.  “  This 
improvement  (lays  James  Ged  the  inventor’s  fon)  is  principally 
confiderable  in  three  moft  important  articles,  viz.  expence,  cor- 
re&nefs,  beauty  and  uniformity.”  But  thefe  improvements  are 
controverted.  In  July  1729,  William  Ged  entered  into  part- 
nerfliip  with  William  Fenner,  a  London  ftationer,  who  was  to 
have  half  the  profits,  in > confideration  of  his  advancing  all  the 
money  reqnifitc.  To  fiopply  this,  Mr.  John  James,  then  ati 
architect  at  Greenwich  (who  built  bir  Gregory  Page’s  houfe, 
Bloonilbury  church,  &c.)  was  taken  into  the  fcheme ;  and  after¬ 
wards  his  brother  Mr.  Thomas  James,  a  letter-founder,  and 
James  Ged,  the  inventor's  fon.  In  1730  thefe  partners  ap¬ 
plied  to  the  univerfity-  of  Cambridge  for  printing  bibles  arid 
cpmmon  prayer-books  by  blocks  inftead  of  fingle  types  ;  and, 
in  confequence,  a  1  cafe  was  lealed  to  them,  April  23d,  1731. 
In  their  attempt  they  funk  a  large  fum  of  money,  and  finifhed 
only  two  prayer-books  ;  fo  that  it  was  forced  to  be  relinquiflied, 
and  the  leale  was  given  up  in  1738*  Ged  imputed  his  difap— 
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point  merit  to  the  villany  of  the  preflmen  and  the  ill  treatment 
of  his  partners  (which  he  fpecifies  at  large),  particularly  Fen¬ 
ner,  whom  John  James  and  he  were  advifed  to  profecute,  but 
declined  it.  He  returned  to  Scotland  in  1733,  where  he  gave 
his  friends  a  fpecimen  of  his  performance,  by  an  edition  of 
Sallult.  But  being  ftill  unfuccefsful,  and  having  failed  in  ob¬ 
taining  redrefs  from  Fenner,  who  died  infolvent,  he  was  pre¬ 
paring  again  to  fet  out  for  London,  in  order  to  join  with  his 
ion  James  as  a  printer  there,  when  he  died  October  19,  I/49- 
Thus  ended  his  life  and  project  ;  which,  ingenious  as  it  feems, 
is  not  likely  to  be  revived,  if,  as  Mr.  Mores  fuggefts,  “  it  rnuft, 
had  it  at  firff  fucceeded,  have  foon  funk  under  its  own  burden,” 
for  reafons  needlefs  here  to  recapitulate. 

GEDDES  (James),  bom  of  a  refpe&able  family  in  Scotland 
in  1710,  was  educated  for  and  practifed  at  the  bar  feveral 
years  ■,  but  died  of  a  confumption  before  he  arrived  at  the  age 
of  40.  He  publiihed  An  cjfay  on  the  compofition  and  manner  of 
writing  of  the  ancients  ■,  and  left  behind  him  feveral  other 
tracts. 

GEHENNA,  a  feripture  term,  which  has  given  feme  pain 
to  the  critics.  It  occurs  in  St.  Matthew  v.  22.  29.  30.  x.  28. 
•xyjii.  9.  xx-iii.  15.  33.  Mark  ix.  43.  45.  47.  Luke  xii.  5.  James 
iii.  6.  The  authors  of  the  Louvain  and  Geneva  verfions  retain 
the  word  gehenna  as  it  Hands  in  the  Greek  ;  the  like  does  M. 
Simon  :  the  Engiife  tranflators  render  it  by  hell,  and  hell-fire, 
and  fe  do  the  tranflators  of  Mons  and  father  Bohours.  The 
word  is  formed  from  the  Hebrew  gehinnom,  i.  e.  “  valley  of 
Hinnom.”  In  that  valley,  which  was  near  Jerufalem,  there 
was  a  place  named  Tophet,  where  feme  Jews  faerificed  their 
children  to  Moloch,  by  making  them  pafs  through  the  fire. 
King  Jofias,  to  render  this  place  for  ever  abominable,  made  a 
cloaca  or  common  fewer  thereof,  where  all  the  filth  and  carcafes 
in  the  city  were  call.  The  Jews  obferve  farther,  that  there  was 
a  continual  fire  kept  up  there,  to  burn  and  confume  thofe  car- 
cafes  $  for  which  reafon,  as  they  had  no  proper  term  in  their 
language  to  fignify  bell,  they  made  ufe  of  that  of  gehenna  or 
gelinnon,  to  denote  a  fire  unextinguifhable. 

GELD,  in  the  Englifh  old  culloms,  a  Saxon  word  fignifying 
money  or  tribute.  It  alfo  denoted  a  compenfation  for  feme 
crime  committed  :  hence  wergeld,  in  their  ancient  laws,  was 
ufed  for  the  value  of  a  man  flain,  and  orfgeld,  of  a  bead. 

GELDENHAUR  (Gerard),  in  Latin  Gel denh arius,  an  hif- 
torian  and  Protellant  divine  in  the  16th  century.  He  was  a 
native  of  Nimeguen,  and  fludied  claflical  learning  at  Deventer. 
He  went  through  his  courfe  of  philofophy  at  Louvaine,  where 
he  contracted  a  very  ftriCt  friendfoip  with  feveral  learned  men, 
and  particularly  with  Erafmus.  He  became  reader  and  hiflo- 
rian  to  Charles  of  Auftria,  and  afterwards  to  Maximilian  of 
Burgundy.  At  length  he  embraced  the  Proteflant  religion, 
taught  hifiory  at  Marpurg,  and  afterwards  divinity,  till  his 
death  in  1542.  He  wrote,  1.  Hiftory  of  Holland.  2.  Hifiory 
of  the  Low  Countries.  3.  Hiftory  of  the  bifhops  of  Utrecht  j 
and  other  works. 

GELDING,  the  operation  of  caftrating  any  animal,  parti¬ 
cularly  horfes.  A  colt  may  be  gelded  at  nine  or  fifteen  days 
old,  if  the  teflicles  have  come  down  ;  in  regard  the  fooner  he  is 
gelt  the  better  it  will  be  for  his  growth,  fhape,  and  courage  5 
though  a  horfe  may  be  gelt  at  any  age,  if  proper  care  is  taken 
In  performing  the  operation.  The  manner  of  doing  it  is  ufually 
this  :  The  beafi  being  call  down  on  feme  foft  place,  the  operator 
takes  the  tefticles  between  his  foremoft  and  his  great  finger,  and, 
flitting  the  lerotum,  preffes  the  Hones  forth  ;  then  taking  a  pair 
of  nippers  made  very  fmooth  either  of  Heel,  box,  or  brafil- 
wood,  he  claps  the  chord  of  the  teflicle  between  them,  a  very 
little  above  where  the  Hones  are  fet  on,  and  prelfes  them  fo  hard 
that  the  courfe  of  the  blood  through  the  artery  is  interrupted  5 
then  with  a  thin,  drawing,  cauterifmg  iron,  he  fears  away  the 


teflicle,  This  done,  he  takes  a  hard  plafter  made  of  rofin, 
wax,  and  turpentine,  well  diffelved  together,  and  melts  it  on 
the  feared  part,  till  fuch  time  as  he  has  laid  a  good  thicknefs  of 
it  upon  the  cauterized  edge.  When  this  is  done  to  one  teHicle, 
the  nippers  are  loofened,  and  the  like  is  done  to  the  other  ; 
and  the  two  incifed  edges  of  the  ferotum  are  brought  clofe  toge¬ 
ther,  and  kept  in  that  fituation  by  pieces  of  flicking  plafier. 
If  the  part  inflames  violently,  the  horfe  fhould  be  bled,  and  a 
poultice  of  rye  meal,  linfeed  meal,  and  water,  fhould  be  ap¬ 
plied.  A  confiderable  improvement,  however,  on  this  operation 
would  be  to  perform  it  exactly  as  in  the  human  fubjeCt,  either 
applying  a  Hrong  ligature  round  the  chord  of  the  teflicle, 
or  taking  up  the  blood  veffels  feparately  :  for  the  method  com¬ 
monly  ufed  is  fometimes  fatal  to  the  horfe,  owing  to  the  vio¬ 
lent  inflammation  brought  on  by  the  aftual  cautery. 

The  manner  of  gelding  a  hog  is  as  follows  :  The  operator, 
after  having  made  two  crol's  flits  or  incifions  on  the  midfi  of  the 
Hones,  prelfes  them  out,  and  takes  off  the  llone.  But  another 
general  method,  yet  fomewhat  more  difficult,  is,  firfi  to  cut  on 
the  fide  of  one  Hone,  and  after  having  drawn  and  cut  it  off, 
the  operator  puts  in  his  fingers  at  the  fame  flit,  and  with  a 
lancet  cuts  the  fkin  between  the  two  ftones,  and  by  that  flit 
preffes  out  the  other  ftone  ;  and  thus  there  is  but  one  incifi6n 
made  in  the  cod.  Boar  pigs  ought  to  be  gelt  about  fix  months 
old  ;  yet  they  are  commonly  gelded  about  three  weeks  or  a 
month  old. 

GELENHAUSEN,  a  fmall  imperial  town  of  Wetteravia  in 
Germany,  with  a  caflle  built  by  the  emperor  Frederic  I.  E. 
Ion.  8.  13.  N.  lat.  50.  20. 

GELENIUS  (Sigiffnund),  a  learned  and  excellent  man,  born 
of  a  good  family  at  Prague,  about  the  year  1498.  Erafmus, 
conceiving  an  efteem  for  him  at  Bafil,  recommended  him  to 
John  Frobenius  as  a  correClor  for  his  printing-houie  ;  which  la¬ 
borious  charge  he  accepted,  and  had  a  great  number  of  Hebrew, 
Greek,  and  Latin  books  to  correCf  r  he  alfo  tranflated  many 
works  himfelffrom  the  Greek  into  Latin,  and  publiihed  a  dic¬ 
tionary  in  four  languages,  Greek,  Latin,  German,  and  Scla- 
vonian.  Profitable  and  honourable  employments  were  offered 
him  in  other  places ;  but  nothing  could  tempt  him  to  quit  his 
peaceful  fituation  at  Bafil.  He  died  in  1555.  All  his  tranfla* 
tions  are  highly  efleemed. 

GELINOTTE,  or  Gkus,  in  ornithology.  See  Tetrao. 

GELLERT  (Chriflian),  one  of  the  finefl  geniufes- Germany 
has  produced,  was  born  at  Haenichen,  near  Freyburg  in  Saxonv, 
in  1715,  and  fludiedat  Leipfic  ;  at  which  univerfity  he  was  for 
many  years  profeffor  of  philofophy  and  the  belles  lettres.  He 
early  diflinguiflied  himfelf  by  his  talent  for  poetry,  and 
contra61ed  a  ftriiff  friendfhip  with  the  moil  learned  and 
polite  writers  in  Germany.  All  his  works  abound  with 
fentirrent,  and  bear  the  imprelfion  of  the  fweetnefs  of  his 
difpofition.  The  mod  confiderable  of  them  are  his  comedies, 
his  fpiritual  fongs,  and  moral  poems,  and  particularly  his  fa- 
cred  odes,  his  fables,  and  his  tales.  Lie  died  in  17 69,  much 
lamented. 

GELLI  (John  Baptift),  an  eminent  Italian  writer,  was  born 
of  mean  parents  at  Florence  in  the  year  1498.  Lie  was  bred 
a  taylor,  but  had  fuch  an  extraordinary  genius,  that  he  ac¬ 
quired  feveral  languages,  and  made  an  uncommon  progrefs  in 
the  belles  lettres  ;  and,  though  he  continued  always  to  work  at 
his  trade,  became  acquainted  with  all  the  wits  and  learned  men 
at  Florence,  and  his  merit  was  univerlally  known.  He  was 
chofen  a  member  of  the  academy  there,  and  the  city  made  him 
a  burgefs.  He  acquired  the  higheft  reputation  by  his  works, 
which  are,  1.  1  Capricci  del  Buttaio,  quarto  5  which  contains 
ten  dialogues.  2.  La  Circe,  oftavo.  This,  which  alfo  contains 
ten  dialogues,  and  treats  of  human  nature,  has  been  tranflated 
into  Latin,  French,  and  Englifh.  3.  Diflertations  in  Italian 
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■«n  the  poems  of  Dante  and  Petrarch.  4.  The  comedies  of 
La  Sporta  and  La  Errorc  ;  and  other  works.  He  di£d  in 
1 363. 

GELLIBRAND  (Henry),  a  laborious  aftronomer  of  the  lad 
century,  was  born  in  1597.  Though  he  was  not  without  good 
views  in  the  church,  yet  he  became  fo  enamoured  with  mathe¬ 
matical  ftudies,  that  on  the  death  of  his  father  he  became  a  ftu- 
dent  at  Oxford,  contented  himfelf  with  his  private  patrimony, 
and  devoted  himfelf  folely  to  them.  On  the  death  of  Mr. 
Gunter,  he  was  recommended  bv  Mr.  Briggs  to  the  truftees  of 
Grefham  college,  for  the  aftronomical  profeflorfhip  there  ;  to 
which  he  was  elefted  in  1627.  His  friend  Mr.  Briggs  dying  in 
16,50,  before  he  had  finifhed  his  Trigonometric  a  liritaniuca,  it 
was  finifhed  by  Gellibrand  at  his  requclt.  He  wrote  feveral  other 
things,  chiefly  tending  to  the  improvement  of  navigation,  and 
died  in  1636. 

GELLIUS  (Aulus),  a  celebrated  grammarian,  who  lived  in 
the  2d  century  under  Marcus  Aurelius  and  fome  fucceeding  em¬ 
perors.  He  wrote  a  collection  of  obfervations  on  authors,  for 
the  ufe  of  his  children,  and  called  it  Nodes  Atticce,  becaufe 
compofed  in  the  evenings  of  a  winter  he  fpent  at  Athens.  The 
chief  value  of  it  is  for  preferving  many  faffs  and  monuments  of 
antiquity  not  to  be  found  ellewhere.  Critics  and  grammarians 
have  beftowed  much  pains  on  this  writer. 

GELLY.  See  Jelly. 

GELO,  or  Gelon,  a  fon  of  Dinomenes,  who  made  himfelf 
abfolute  at  Syracufe  484  years  before  the  Chriftian  era.  He 
conquered  the  Carthaginians  at  Himera,  and  made  his  oppref- 
fion  popular  by  his  great  equity  and  moderation.  He  reigned 
feven  years,  and  his  death  was  univerfally  lamented  at  Syracufe. 
He  was  called  the  father  of  his  people,  and  the  patron  of  li¬ 
berty,  and  honoured  as  a  demigod.  His  brother  Hiero  fuc- 
ceeded  him. 

GEM,  in  natural  hiftory,  a  common  name  for  all  precious 
{tones  ;  of  which  there  are  two  claffes,  the  pellucid  and  femi- 
pellucid. 

The  bodies  compofing  the  clafs  of  pellucid  gems  are  bright, 
elegant,  and  beautiful  foflils,  naturally  and  effentially  com¬ 
pound,  ever  found  in  l'mall  detached  maffes,  extremely  hard,  and 
of  great  luftre. 

The  bodies  compofing  the  clafs  of  femipellucid  gems  are 
ftones  naturally  and  effentially  compound,  not  inflammable 
nor  foluble  in  water,  found  in  detached  malfes,  and  compofed 
of  cryftalline  matter  debafed  by  earth  :  hov*ever,  they  are  but 
{lightly  debafed,  and  are  of  great  beauty  and  brightnefs,  of  a 
moderate  degree  of  tranfparency,  and  are  ulually  found  in  fmall 
maffes. 

The  knowledge  of  gems  depends  principally  on  obferving  their 
hardnefs  and  colour.  For  hardnefs  they  are  commonly  allowed  to 
ftand  in  the  following  order :  The  diamond  the  hardeft  of  all  j 
then  the  ruby,  fapphire,  jacinth,  emerald,  amethyft,  garnet, 
carneol,  chalcedony,  onyx,  jafper,  agate,  porphyry,  and  mar¬ 
ble.  This  difference,  however,  is  not  regular  and  conftant, 
but  frequently  varies.  .Good  cryftals  may  be  allowed  to  fucceed 
the  onyx  ■,  but  the  whole  family  of  metallic  glafty  fluors  feem 
to  be  {fill  fofter.  In  point  of  colour,  the  diamond  is  valued 
for  its  tranfparency,  the  ruby  for  its  purple,  the  fapphire  for 
its  blue,  the  emerald  for  its  green,  the  jacinth  for  its  orange, 
the  amethyft  carneol  for  its  carnation,  the  onyx  for  its  tawny, 
the  jafper,  agate,  and  porphyry,  for  their  vermilion,  green, 
and  variegated  colours,  and  the  garnet  for  its  tranlparent  blood- 
red. 

All  thefe  gems  arc  fometimes  found  coloured  and  fpotted, 
and  fometimes  quite  limpid  and  colourlefs.  In  this  cafe  the 
diamond-cutter  or  polifhcr  knows  how  to  dillinguifh  their  diffe¬ 
rent  fpecies  by  their  ditferent  degrees  of  hardnefs  upon  the  mill. 
For  the  cutting  or  polifhing  of  gems,  the  fine  powder  of  the 
Yol.  III. 


fragments  of  thofe  that  are  next  in  degree  of  hardnefs  is  alwa 
required  to  grind  away  the  fofter  ;  but  as  none  of  them  arc 
harder  than  the  diamond,  this  can  only  be  poliflied  by  its  o\vn 
powder. 

Cronftedt  obferves  of  gems  in  general,  that  the  colour  of  the 
ruby  and  emerald  is  faid  to  remain  in  the  fire,  wrhile  that  of 
the  topaz  flies  off:  hence  it  is  ufual  to  burn  the  topaz,  and 
thence  fubllitute  it  for  the  diamond.  “  Their  colours  (fays 
our  author)  are  commonly  fuppofed  to  depend  upon  metallic 
vapours  j  but  may  they  not  more  juftly  be  fuppofed  to  arife 
from  a  phlogifton  united  with  a  metallic  or  fome  other  earth  ? 
Becaufe  we  find  that  metallic  earths  which  are  perfectly  well  cal¬ 
cined  give  no  colour  to  any  glafs  ;  and  that  the  manganefe,  on 
the  other  hand,  gives  more  colour  than  can  be  aferibed  to  the 
fmall  quantity  of  metal  which  is  to  be  extrafted  from  it.”  M. 
Magellan  is  of  opinion,  that  their  colour  is  owing  chiefly  to 
the  mixture  of  iron  which  enters  their  compofition,  but  ap¬ 
proves  the  fentiment  of  Cronftedt,  that  phlogifton  has  a  fhare  in 
their  produ£tion,  it  being  well  known  that  the  calces  of  iron, 
when  dephlogifticated,  produce  the  red  and  yellow  colours  of 
marble  ;  and,  when  phlogifticated  to  a  certain  degree,  pFoduce 
the  blue  or  green  colours. 

With  regard  to  the  texture  of  getfis,  M.  Magellan  obferves, 
that  all  of  them  are  foliated  or  laminated,  and  of  various  de¬ 
grees  of  hardnefs.  Whenever  the  edges  of  thefe  laminae  are 
fenfible  to  the  eye,  they  have  a  fibrous  appearance,  and  refleft 
various  lhades  of  colour,  which  change  fucceffively  according 
to  their  angular  pofition  to  the  eye.  Thefe  are  called  by  the 
French  chatorantes  ■,  and  what  is  a  blemifh  in  their  tranfpa¬ 
rency  often  enhances  their  value  on  account  of  their  fcarcity. 
B«t  when  the  fubftanee  of  a  gem  is  compofed  of  a  broken  tex¬ 
ture,  confifting  of  various  fets  of  laminae  differently  inclined  to 
each  other,  it  emits  at  the  fame  time  various  irradiations  of  dif¬ 
ferent  colours,  which  fucceed  one  another  according  to  their 
angle  of  pofition.  This  kind  of  gems  has  obtained  the  name 
of  opals,  and  are  valued  in  proportion  to  the  brilliancy,  beauty, 
and  variety  of  their  colours.  Their  cryftallization,  no  doubt, 
depends  on  the  fame  caufe  which  produces  that  of  falts,  earths, 
and  metals,  which  Is  treated  of  under  the  article  Crystalli¬ 
zation  :  but,  as  to  the  particular  configuration  of  each  fpecies 
of  gem,  we  can  hardly  depend  upon  any  individual  form  as  a 
criterion  to  afcertain  each  kind  ;  and  when  we  have  attended 
with  the  utmoft  care  to  all  that  has  been  written  on  the  fubjeft, 
we  are  at  laft  obliged  to  appeal  to  chemical  analyfis,  becaufe  it 
very  often  affumes  various  forms.  The  following  Table  fhows 
the  component  parts  of  gems  according  to  the  analyfis  of  Berg¬ 
man  and  M.  Achard  ;  the  letter  B  prefixed  to  each  denoting 
Bergman’s  analyfis,  and  A  that  of  Achard. 


Argil. 

Silic. 

Calc. 

Iron, 

Red  oriental  ruby, 

B  40 

39 

9 

io 

Ditto, 

A3  7-5 

42-6 

9 

1 1 

Blue  oriental  fapphire. 

B  38 

35 

5 

2 

Ditto,  - 

A  58 

33 

6 

3 

Yellow  topaz  from  Saxony, 

B  46 

39 

8 

6 

Green  oriental  emerald, 

B  60 

24 

8 

6 

Ditto,  - 

A  60 

2.3 

10 

7 

Yellow-brown  orient,  hyacinth. 

B  40 

25 

20 

13 

Ditto,  - 

A  42 

22 

20 

16 

Tourmalin  from  Ceylon, 

B  39 

3/ 

i5 

9 

Ditto  from  Brafil, 

B  50 

34 

1 1 

5 

Ditto  from  Tyrol, 

B  42 

40 

12 

6 

Garnet  from  Bohemia, 

A  30 

48 

11 

10 

The  chryfophrafe  from  Kofeinitz  in  Silefia  was  likewife  ana- 
lyfed  by  M.  Achard,  who  found  that  it  contained  456  grains 
of  filiceous  earth,  13  of  calcareous,  6  of  magnefia,  3  of  copper, 
8  S 
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and  2  of  iron.  “  This  (fays  M.  Magellan)  Teams  to  ba  the  only 
gem  that  contains  no  argillaceous  earth.” 

Counterfeit  Gems.  The  art  of  imitating  gems  in  glafs  is  too 
conliderable  to  be  paffed  without  notice.  Thefe  gems  are  made 
of  pades,  and  are  perhaps  little  inferior  to  the  native  Hones, 
when  carefully  made  and  well  poliffied,  in  brightnefs  or  tranf- 
parence,  though  they  want  their  hardnefs.  The  colour  of  all 
the  counterfeit  gems  made  of  the  feveral  pades  may  be  male 
deeper  or  lighter,  according  to  the  work  for  which  the  (tones  are 
defigned 3  and  it  is  a  neceffary  general  rule,  that  fmall  ftones 
for  rings,  &c.  require  a  deeper  colour,  and  large  ones  a  paler. 
Befides  the  colours  made  from  manganefe,  verdegris,  and  zaffer, 
which  are  the  ingredients  commonly  ufed,  there  are  other  very 
fine  ones  which  care  and  (kill  may  prepare.  Very  fine  red  may 
be  made  from  gold,  and  one  not  much  inferior  to  that  from 
iron  ;  a  very  fine  green  from  brafs  or  copper  ■,  a  (ky-colour  from 
filver,  and  a  much  finer  one  from  the  granites  of  Bohemia,  &c. 
The  lated  and  mod  ingenious  account  of  the  different  proceffes 
for  making  artificial  gems  is  contained  in  a  Memoir  by  M.  Fon- 
tanieu  of  the  Royal  Academy  of  Sciences  at  Paris,  from  which 
we  take  the  following  remarks. 

I.  Of  the  Bafcs.  Although  the  different  calces  of  lead  are 
all  adapted  to  produce  the  fame  effefit  in  vitrification,  yet  M. 
Fontanieu  prefers  lead  in  feales,  and  next  to  that  minium,  as 
being  the  mod  condantly  pure.  It  is  neceffary  to  fift  through 
a  (ilk  (ieve  the  preparations  of  lead  one  withes  to  make  ule  of 
in  the  vitrification,  in  order. to  feparate  the  grader  parts,  as  alfo 
the  lead  found  in  a  metallic  date  when  white,  lead  in  feales  is 
employed. 

The  bafe  of  fa&itious  gems  is  calx  of  lead  and  rock-crydal, 
or  any  other  done  vitrifiable  by  the  calces  already  mentioned. 
Pure  faud,  dint,  and  the  tranfparent  pebbles  of  rivers,  are  fub- 
dances  equally  fit  to  make  glafs :  but,  as  it  is  fird  neceffary  to 
break  the  maffes  of  crydal,  dones,  or  pebbles,  into  (mailer 
parts,  fo  by  this  operation  particles  of  iron  or  copper  are  fre¬ 
quently  introduced,  and  to  thefe  duft  or  greafy  matters  are  alfo 
apt  to  adhere.  Our  author,  therefore,  begins  by  putting  the 
pounded  crydal  or  pebbles  into  a  crucible,  which  he  places  in  a 
degree  of  heat  capable  of  making  the  mat's  red-hot  3  he  then 
pours  it  into  a  wooden  bowl  filled  with  very  clear  water  3  and 
(baking  the  bowl  from  time  to  time,  the  fmall  portions  of  coals 
furniihed  by  the  extraneous  bodies  fwim  on  the  furface  of  the 
water,  and  the  vitrifiable  earth,  with  the  iron,  Jkc.  finks  to  the 
bottom.  He  then  decants  the  water,  and,  having  dried  the 
mafs.  he  pounds  it,  fifts  the  powder  through  the  fined  (ilk  fieve  : 
he  then  digeds  the  powder  during  four  or  five  hours  with  ma¬ 
rine  acid,  (baking  the  mixture  every  hour.  After  having  de¬ 
canted  the  marine  acid  from  the  vitrifiable  earth,  he  wadies  the 
latter  until  the  water  no  longer  reddens  the  tinfture  of  tourn- 
fob  This  earth,  being  next  dried,  is  paffed  through  a  (ilk  fieve, 
and  is  then  fit  for  ule..  Nitre,  alkaline  fait,  and  borax,  are 
the  three  fpecies  of  falts  that  enter  with  quartz  and  the  feveral 
calces  of  lead  into  M.  Fontanieu’s  vitrifications. 

Much  of  the  fuccefs  in  the  art  of  making  coloured  dones  de¬ 
pends  on  an  accurate  proportion  of  the  fubdances  made  ule  of 
to  form  the  crydal  which  ferves  as  a  bafe  to  the  factitious 
dones.  After  having  tried  a  great  variety  of  receipts,  our  au¬ 
thor  found  they  might  be  reduced  to  the  following: 

i.  Take  two  parts  and  a  half  of  lead  in  feales,  one  part  and 
a  half  of  rock-crydal  or  prepared  flints,  half  a  part  of  nitre,  as 
much  borax,  and  a  quarter  part  of  glafs  of  arfe'nic.  Thefe, 
being  well  pulverized  and  mixed  together,  are  to  be  put  into  a 
Helfian  crucible,  and  fubmitted  to  the  fire.  When  the  mixture 
is  well  melted,  pour  it  into  cold  water  :  then  melt  it  again  a 
fecond  and  a  third  time  5  taking  care,  after  each  melting,  to 
throw  it  into  frefh  cold  water,  and  to  feparate  from  it  the  lead 
that  may  be  revived.  The  fame  crucible  fliould  not  be  ufed  a 


fecond  time,  becaufe  the  glafs  of  lead  is  apt-to  penetrate  it  in 
l'uch  a  manner  as  to  run  the  rifk  of  lofing  the  contents.  We 
mud  alfo  be  careful  to  cover  the  crucible  well,  to  prevent  any 
coals  getting  into  it,  which  would  reduce  the  calx  oflead,  and 
fpoil  the  compofition. 

2.  Take  two  parts  and  a  half  of  white  cerufs,  one  part  of 
prepared  flints,  half  a  part  of  fait  of  tartar,  and  a  quarter  part 
ot  calcined  borax  :  melt  the  mixture  in  a  Heflian  crucible,  and 
then  pour  it  into  cold  watei  :  it  is  then  to  be  melted  again,, 
and  wafhed  a  fecond  and  a  third  time,  the  fame  precautions 
being  obferved  as  for  the  firft  bafe. 

5.  Take  two  parts  minium,  one  part  rock-crydal,  half  a 
part  of  nitre,  and  as  much  fait  of  tartar  :  this  mixture  being 
melted,  muff  be  treated  as  the  former. 

4.  Take  three  parts  of  calcined  borax,  one  part  of  prepared 
rock-cryllal,  and  one  part  of  fait  of  tartar 3  thefe,  being  well 
mixed  and  melted  together^  mud  be  poured  into  warm  water  : 
the  water  being  decanted  aid  the  mafs  dried,  an  equal  quan¬ 
tity  of  minium  mud  be  added  to  it  3  it  is  then  to  be  melted 
and  wafhed  feveral  times,  as  direfted  above. 

f  That  called  by  our  author  the  Mayencc  hafe,  and  which 
he  confiders  as  one  of  the  fined  crydalline  compofitions  hither¬ 
to  known,  is  thus  compofed  :  Take  three  parts  of  fixed  alkali 
of  tartar,  one  part  of  rock-crydal  or  flint  pulverized  :  the  mix¬ 
ture  to  be  well  baked  together,  and  then  left  to  cool.  It  is  af¬ 
terwards  poured  into  a  crucible  of  hot  water  to  diffolve  the 
fritt;  the  folution  of  the  fritt  is  then  received  into  a  (tone-ware 
pan,  and  aquafortis  added  gradually  to  the  folution  till  it  no 
longer  eflervefees  :  this  water  being  decanted,  the  fritt  mud  be 
wafhed  in  warm  water  till  it  has  no  longer  any  tade  :  the  fritt 
is  then  dried,  and  mixed  with  one  part  and  a  half  of  fine  ceruls 
or  white  lead  in  feales 3  and  this  mixture  mud  be  well  levigated, 
with  a  little  diddled  water.  To  one  part  and  a  half  of  this  pow^ 
der  dried,  add  an  ounce  ef  calcined  borax  :  let  the  whole  be  well 
mixed  in  a  marble  mortar,  then  melted  and  poured  into  cold, 
water,  as  the  other  bafes  already  deferibed.  Thefe  fufions  and 
lotions  having  been  repeated,  and  the  mixture  dried  and  pow¬ 
dered,  a  1 2th  part  of  nitre  mud  be  added  to  it,  and  then  melted 
for  the  lad  time,  when  a  very  fine  crydal  will  be  found  in  the 
crucible. 

6.  As  a  compofition  for  furnidfing  very  fine  white  dones : 
Take  eight  ounces  of  cerufs,  three  ounces  of  rock-crydal  pulve¬ 
rized,  two  ounces  of  borax  finely  powdered,  and  half  a  grain  of 
manganefe.  Having  melted  and  wafhed  this  mixture  in  the 
manner  diredted  above,  it  will  produce  a  very  fine  ’white 
crydal. 

II.  Of  the  Colours.  The  calces  of  metals,  as  already  ob¬ 
ferved,  are  the  fubdances  employed  to  colour  fadlitious  gems  3 
and  on  the  preparation  of  thefe  calces  depends  the  vividnefs  of 
their  different  hues. 

a.,  From  Gold. ]  To  obtain  the  mineral  purple,  known  by 
the  name  of  precipitate  of  Cafius,  M.  Fontanieu  employs  the 
following  different  proceffes  : 

1.  Diffolve  fome  pure  gold  in  aqua  regia,  prepared  with  three 
parts  of  precipitated  nitrous  acid  and  one  part  of  marine  acid  > 
and,  to  haden  the  diffolution,  the  matrafs  fhould  be  placed  in  a 
fand-'bath.  Into  this  folution  pour  a  folution  of  tin  in  aqua  re¬ 
gia.  The  mixture  becomes  turbid,  and  the  gold  is  precipitated, 
with  a  portion  of  the  tin,  in  the  form  of  a  reddifh  powder, 
which,  after  being  walked  and  dried,  is  called  precipitate  of  Caf- 
fus.  The  aqua  regia  employed  to  diffolve  the  tin  is  compofed 
of  five  parts  nitrous  acid  and  one  part  of  marine  acid  :  to  eight 
ounces  of  this  aqua  regia  are  added  fixteen  ounces  of  diddled 
water.  Some  leaves  of  Malacca  tin,  about  the  fize  and  thick  - 
nefs  of  a  fixpence,  are  then  put  into  this  diluted  aqua  regia,  till 
it  will  diffolve  no  more  of  them  :  which  operation,  our  author 
obferves,  requires  commonly  twelve  or  fourteen  days  3  though  lit 
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might  probably  be  haftened  by  beating  the  tin  ftill  thinner,  and 
then  rolling  it  into  the  form  of  a  hollow  cylinder,  or  turning 
it  round  into  fpiral  convolutions,  and  thjes  expofing  a  greater 
extent  of  furface  to  the  aftion  of  the  menftruum.  In  order  to 
prepare  more  readily  the  precipitate  of  Catllus,  M.  Fontanieu 
puts  into  a  large  jug  eight  ounces  of  folution  of  tin,  to  which  he 
adds  four  pints  of  diftilled  water :  he  afterwards  pours  into  this 
metallic  lye  1'ome  folution  of  gold,  drop  by  drop,  taking  care  to 
Itir  the  whole  with  a  glals  tube  :  when  the  mixture  becomes  of  a 
deep  purple  colour,  he  ceafes  dropping  the  folution  of  gold; 
and  in  order  to  haften  the  precipitation  of  the  mineral  purple, 
pours  into  the  mixture  a  pint  of  freih  urine.  Six  or  feven 
hours  after,  the  precipitate  is  collcfted  at  the  bottom  of  the  vef- 
fel  :  the  fluid  is  then  decanted ;  and  the  precipitate,  walked 
or.ce  or  twice,  is  dried  till  it  becomes  a  brown  powder. 

2.  Pour  into  a  velfel  of  fine  tin  with  a  thick  bottom,  four 
ounces  of  thfc  folution  of  gold  ;  three  minutes  after,  add  two 
pints  of  diftilled  water.  Let  this  mixture  ftand  in  the  tin  vef- 
fel  during  feven  hours,  taking  care  to  ftir  it  every  hour  with  a 
glafs  tube ;  afterwards  pour  it  into  a  conical  glafs  jug,  and  add 
to  it  a  pint  of  new  urine  :  the  mineral  purple  is  foon  precipi¬ 
tated,  and  then  is  to  be  waflred  and  dried. 

3.  Difti',  in  a  glafs  cornute  placed  in  a  bath  of  afhes,  fame 
gold  difffved  in  aqua  regia,  made  with  three  parts  nitrous  and 
one  part  marine  acid  ;  when  the  acid  is  palled  over  and  the  gold 
contained  in  the  cornute  appears  dry,  leave  the  veffel  to  cool, 
then  pour  into  it  fome  new  aqua  regia,  and  proceed  to  diltil  as 
before.  Replace  the  aqua  regia  twice  upon  the  gold,  and  diftil 
the  fame.  After  thefe  four  operations,  pour  by  little  and  little 
into 'the  cornute  fome  deliquefeed  alkaline  fait,  which  will  oc- 
cafion  abrifk  effervefcence  :  when  this  ceafes,  diftil  the  mixture 
till  it  becomes  dry,  and  then  put  fome  warm  water  into  the 
cornute.  Shake  the  whole,  and  pour  it  into- a  cucurbit,  when  a 
precipitate  will  delcend,  the  colour  of  which  is  fometimes  brown 
and  fometimes  yellow.  After  having  wafbed  this  precipitate, 
dry  it.  Our  author  fays  this  mineral  purple  was  much  fupe- 
rior  to  the  foregoing,  fince  two  grains  of  it  only  were  fufficient 
to  an  ounce  of  the  bafe.  And  he  adds,  that  he  found  a  means 
of  exalting  the  colour  of  the  precipitate  of  Caffius,  by  putting  to 
it  a  fixth  part  of  its  weight  of  glafs  of  antimony  finely  powder¬ 
ed,  and  of  nitre  in  the  proportion  of  a  dram  to  eight  ounces  of 
the  bafe. 

B,  From  Silver .]  The  calx  of  filver,  being  vitrified,  pro¬ 
duces  a  yellowifh  grey  colour.  This  calx  enters  only  into  the 
compofition  of  the  yellow  artificial  diamond  and  the  opal.  M. 
Fontanieu  introduces  it  into  the  bafe,  in  the  form  of  luna 
cornea. 

In  order  to  prepare  it,  he  dire£ls  us  to  difiolve  the  filver  in  pre¬ 
cipitated  nitrous  acid,  and  afterwards  to  pour  into  it  a  folution 
of  fea-falt :  a  white  precipitate  is  obtained ;  which,  being 
walked  and  dried,  melts  very  readily  in  the  fire,  and  is  foon  vo¬ 
latilized  if  not  mixed  with  vitrifiable  matters.  To  make  the 
yellow  diamond,  2  5  grains  of  this  luna  cornea  are  put  to  an 
ounce  of  the  fourth  bafe :  the  dofe  of  filver  may'  be  diminilhed 
according  to  the  fhade  of  yellow  that  the  artitt  willies  to  pro¬ 
cure. 

y,  From  Copper.]  The  calx  of  copper  imparts  to  white  glafs 
the  fineft  green  colour;  but,  if  this  metal  be  not  exactly  in  a 
Hate  of  calx,  it  produces  a  brownifh  red  colour.  Mountain  blue, 
verdigris,  and  the  refidue  of  its  diftillation,  are  the  different  pre¬ 
parations  of  copper  which  our  author  employs  to  make  the  ar¬ 
tificial  emeralds. 

,  From  Iron. ]  Although  it  has  been  afierted,  that  the  calces 
of  iron  introduce  a  very  fine  tranfparent  red  colour  into  white 
glafs,  M.  Fontanieu  could  only  obtain  from  it  a  pale  red  a  lit¬ 
tle  opake.  The  calx  of  iron  that  he  employed  was  in  the  pro¬ 
portion  of  the  20th  part  of  the  bafe. 


There  are  feveral  ways  of  preparing  the  calx  of  iron,  by 
mod  people  called  crocus  Mortis.  In  general,  it  is  necelfary 
that  this  metal  be  fo  far  deprived  of  its  phlogifton,  that  the 
magnet  ceafes  to  attract  it  :  thus  one  may  ufe  the  feales  of 
iron  found  upon  the  bars  of  the  furnaces,  which  ferve  to  diftil 
aquafortis.  By  digefting  filings  of  iron  with  diftilled  vinegar, 
then  evaporating  and  replacing  the  vinegar  10  or  1 2  times  upon 
thefe  filings  and  drying  them  alternately,  a  calx  of  iron  is  ob¬ 
tained,  which  muft  be  fifted  through  a  filk  fieve,  and  then  cal¬ 
cined.  The  calx  of  iron  thus  obtained  by  the  vinegar,  our  au¬ 
thor  fays,  only  introduced  into  his  bafes  a  green  colour  inclin¬ 
ing  to  a  yellow. 

By  the  following  procefs,  a  calx  of  iron  capable-of  the  fined: 
red  colour  is  obtained  :  Let  an  ounce  of  iron  filings  be  difiolved 
in  nitrous  acid  in  a  glafs  cornute,  and  diftilled  over  a  fand-bath 
to  drynefs.  After  having  replaced  the  acid  on  the  diy  calx, 
and  re-diltilled  it  a  fecond  and  a  third  time,  it  is  then  edulco¬ 
rated  with  fpirits  of  wine,  and  afterwards  wafhed  with  diftilled 
water. 

£,  From  the  Magnet. ~]  It  is  neceflary  to  calcine  the  mag¬ 
net  before  it  be  introduced  into  the  vitrifications  :  having 
therefore  torrified  the  magnet  during  two  hours,  it  muft  be 
walked  and  dried.  It  is  only  employed  in  the  compofition  of 
the  opal. 

From  Cobalt.']  The  calx  of  cobalt  is  only  proper  to  in¬ 
troduce  a  blue  colour  into  glafs  ;  but  this  femimetal  is  rarely 
found  free  front  iron  and  bifmuth,  and  therefore  it  is  firft  necef- 
fary  to  feparate  them  from  it.  This  is  done  by  calcining  the 
ore  of  cobalt  in  order  to  difengage  the  arfenic  :  afterwards  the 
calx  muft  be  diftilled  in  a  cornute  with  fal  ammoniac,  and  the 
iron  and  the  bifmuth  are  found  fublimed  with  this  fait.  The 
diftillation  muft  be  repeated  with  the  fal  ammoniac  till  this  fait 
is  no  longer  coloured  yellow.  The  cobalt  which  remains  in  the 
cornute  is  then  calcined  in  a  pottherd,  and  becomes  a  very  pure 
calx;  which  being  introduced  into  the  bafe,  in  the  proportion 
of  a  90odth  part,  gives  it  a  very  fine  blue  colour,  the  intenfity 
of  which  may  be  increafed  at  diferetion  by  the  addition  of  calx 
of  cobalt.  In  order  to  prepare  Hack  enamel  refembling  that 
which  is  called  black  agate  of  Iceland,  melt  together  a  pound 
and  a  half  of  one  of  the  bafes,  two  ounces  of  the  calx  of  cobalt, 
two  ounces  of  calx  of  iron,  prepared  with  vinegar,  and  two 
ounces  of  manganefe. 

r,  From  Tin.]  The  calx  of  tin  is  not  vitrifiable  alone,  and, 
when  deprived  of  phlogifton,  is  of  a  white  cnlour ;  it  renders 
opake  the  glafs  with  which  it  is  melted,  and  forms  white  ena¬ 
mel.  For  this  purpofe,  calcine  the  putty  of  tin,  then  wafh  and 
dry  it,  and  fift  it  through  a  filk  fieve.  Take  fix  pounds  of  the 
fecond  bafe,  the  fame  quantity  of  the  calcined  putty  of  tin,  and 
48  grains  of  manganefe. 

6,  From  Antimony .]  Antimony  is  only  fufceptible  of  vi¬ 
trification  when  its  calx  contains  phlogifton,  and  then  it  pro¬ 
duces  a  reddifii  or  hyacinth-coloured  glals  ;  but  it  the  antimony 
be  in  a  ftate  of  abfolute  calx,  fitch  as  the  diaphoretic  anti¬ 
mony,  then  it  is  no  longer  vitrifiable,  and  may  be  lubftituted 
for  calx  of  tin  to  make  white  enamel.  M.  Fontanieu  introduces 
the  glafs  of  antimony  in  the  compofition  of  artificial  topazes. 
For  the  oriental  topaz,  he  takes  24  ounces  of  the  firft  bafes  and 
five  drachms  of  the  glafs  of  antimony.  To  imitate  the  topaz 
of  Saxony,  he  adds  to  each  ounce  of  the  bafe  five  grains  of  the 
glafs  of  antimony.  For  the  topaz  of  Brazil,  he  takes  24  ounces 
of  the  firft  bafe,  one  ounce  24  grains  of  glals  of  antimony, 
and  8  grains  of  the  precipitate  of  CaJJius. 

1,  From  Manganefe.]  This  mineral,  employed  in  a  fmall 
quantity,  renders  the  glafs  whiter ;  a  larger  quantity  produces 
a  very  fine  violet  cplour,  and  a  ftill  larger  dofe  of  it  renders  the 
glafs  black  and  opake. 

There  are  two  ways  of  preparing  manganefe.  x.  The  moil 
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Ample  confifts  in  expofing  it  to  a  red  heat,  and  then  quenching 
it  with  diftilled  vinegar ;  it  is  afterwards  dried  and  powdered, 
in  order  to  pafs  it  through  a  filk  fieve.  2.  Haudiquer  de  Blan- 
cour  defcribes  the  fecond  manner  of  preparing'  the  manganefe 
proper  to  furnifh  a  red  colour,  and  names  it  fufible  manganefe. 
Take  of  manganefe  of  Piedmont  one  pound  ;  torrify  and  pul¬ 
verize  it  ;  then  mix  it  with  a  pound  of  nitre,  and  calcine  the 
mixture  during  24  hours  ;  afterwards  wafh  it  repeatedly  in 
warm  water  till  the  water  of  the  lyes  has  no  longer  any  tafte  ; 
dry  the  manganefe,  and  mix  with  it  an  equal  weight  of  fal- 
ammoniac ;  levigate  this  mixture  on  a  flab  of  porphyry  with 
oil  of  vitriol,  diluted  with  water  to  the  ftrength  of  vinegar. 
Dry  the  mixture,  and  introduce  it  into  a  cornute  ;  diftil  by  a 
graduated  fire  ;  and  when  the  fal  ammoniac  is  fublimed,  weigh 
it,  and  add  to  the  mixture  an  equal  quantity.  Then  diftil  and 
fublime  as  before,  and  repeat  the  operation  fix  times,  being 
careful  at  each  time  to  mix  the  fal  ammoniac  and  the  manganefe 
upon  the  porphyry  with  diluted  acid  of  vitriol. 

At  Tournhault  in  Bohemia,  there  is  fold  a  futible  glafs  of  a 
yellow  colour,  very  like  that  of  the  topaz  of  Brazil,  which,  when 
expofed  to  a  degree  of  fire,  in  a  cupel,  fufficient  to  redden  it,  be¬ 
comes  of  a  very  fine  ruby  colour,  mere  or  lefs  deep  according  to 
the  degree  of  fire  to  which  it  has  been  expofed.  Our  author  a  f- 
fayed  this  glafs,  and  found  it  to  contain  a  great  deal  of  lead,  but 
was  not  able  to  difeover  any  gold  in  it. 

III.  Of  the  different  degrees  of  Fire  nccejfary  for  Fadlitiot/s 
Gems,  Our  author  oblerves,  that  there  are  three  degrees  of  heat 
very  different  in  their  energy.  The  fire  kept  up  in  the  wind- 
furnaces  in  the  laboratories  of  chemiffs  is  lefs  active  than  that 
whofe  effeft  is  accelerated  by  the  means  of  bellows  ;  and  a  fire 
fupported  by  wood,  and  kept  up  during  60  hours  without  in¬ 
terruption,  produces  fingular  effeCts  in  vitrification,  and  renders 
the  glafs  finer  and  lefs  alterable. 

When  recourfe  is  had  to  the  forge,  in  order  to  operate  a  vitri¬ 
fication,  it  is  neceffary  to  turn  about  the  crucible  from  time  to 
time,  that  the  mafs  may  melt  equally.  Some  coal  alfo  fliould 
be  replaced,  in  proportion  as  it  confumes  towards  the  nozel  of 
tire  bellows  ;  for  without  this  precaution,  we  fliould  run  the  rilk 
of  cooling  the  crucible  oppofite  to  the  flame,  and  probably  of 
•cracking  it,  when  all  the  melted  mafs  running  among  the  coals 
would  be  totally  loft.  Though  this  is  the  readieft  way  of  melt¬ 
ing,  it  fliould  not  be  employed  out  of  choice  ;  for  the  crucible 
often  breaks,  or  coals  get  into  it,  and  reduce  the  calx  of  lead  to 
a  metallic  ftate. 

The  wind-furnace  is  either  fquare  or  round.  A  fmall  cake 
of  baked  clay  or  brick,  of  the  thicknefs  of  an  inch,  is  placed  upon 
the  grate ;  and  upon  this  cake  is  placed  the  crucible,  fur- 
rounded  with  coals.  The  degree  of  heat  produced  by  this  fur¬ 
nace  is  much  lefs  than  that  of  the  forge  :  but,  in  order  to  fuc- 
ceed  in  the  vitrification,  M.  Fontanieu  r'ecommends  the  ufe  of  a 
furnace  deferibed  by  Kunckel,  which,  with  fome  neceffary  alte¬ 
rations,  is  reprefented  in  plate  3 7.  The  interior  part  of  it  is  fo 
difpofed,  that  we  may  place  crucibles  at  three  different  heights  ; 
and  the  name  of  chambers  is  given  to  thofe  fteps  upon  which  the 
crucibles  are  placed.  Fig.  1 .  is  a  plan  of  the  kiln  at  the  firft 
chamber,  and  fig.  2.  a  plan  of  the  kiln  where  the  fire  is  placed. 
Fig.  3.  exhibits  the  elevation  ;  A  the  afh-pit ;  B  the  door  to 
put  in  the  wood  ;  C  the  door  of  the  firft  chamber ;  D  the  floor 
of  the  fecond  chamber  ;  E  the  third  chamber;  F  the  flue  or 
chimney;  GG,  iron-hoops  which  furround  the  kiln  to  ftrengthen 
it.  Fig.  4.  is  a  fedtion  of  the  kiln  :  FI  the  afh-pit  with  its  air¬ 
hole  ;  1  the  chamber  for  the  fire  with  an  air-hole  ;  K  the  firft 
chamber  for  the  crucibles  ;  L  the  fecond  chamber ;  M  the 
dome  ;  N  the  chimney  ;  OO  air-holes. 

It  is  obvious,  that  the  degree  of  heat  cannot  be  equal  in  the 
faid  three  chambers.  The  chamber  K  is  that  where  the  heat  is 
greateft,  afterwards  in  that  of  L,  and  laftly  in  that  of  M.  We 
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fhould  begin  by  placing  the  crucibles  according  to  their  fize,  in 
thefe  different  chambers  ;  by  which  means -the  beft  effect  in  vi¬ 
trification  is  produced. 

In  order  to  conduft  the  fire  well,  only  three  billets  of  white 
wood  fliould  be  put  into  the  furnace  at  a  time  for  the  firft  20 
hours,  four  billets  at  a  time  for  the  next  20  hours,  and  fix  bil¬ 
lets  for  the  laft  20  hours  ;  in  all  60  hours.  The  furnace  is  then 
left  to  cool,  care  being  taken  to  ftop  the  air-holes  with  fome 
lute  ;  and,  in  about  48  hours  after,  when  the  kiln  is  quite  cold, 
the  crucible  is  to  be  withdrawn. 

IV.  The  Compofitions.  For  the  white  diamond:  Take  the 
bafe  of  Mayence.  This  cryftal  is  very  pure,  and  has  no  co¬ 
lours. 

For  the  yellow  diamond :  To  an  ounce  of  the  fourth  bafe, 
add  for  colour  25  grains  of  luna  cornea  or  10  grains  of  glafs  of 
antimony. ' 

For  the  emerald:  1.  To  13  ounces  of  either  of  the  bafes,  add 
for  colour  one  dram  of  mountain-blue  and  fix  grains  of  glafs  of 
antimony  ;  or,  2.  To  an  ounce  of  the  fecond  bafe,  add  for  co¬ 
lour  20  grains  of  glafs  of  antimony  and  three  grains  of  calx  of 
cobalt. 

For  the  fipphire  :  To  24  ounces  of  the  Mayence  bafe,  add  fox 
colour  two  drams  46  grains  of  the  calx  of  cobalt. 

For  the  ameihyjl :  To  24  ounces  of  the  Mayence  bafe,  add 
for  colour  four  drams  of  prepared  manganefe  and  four  grains  of 
precipitate  of  Caffius. 

For  the  beril :  To  24  ounces  of  the  third  bafe,  add  for  colour 
96  grains  of  glafs  of  antimony  and  four  grains  of  calx  of  cobalt. 

For  the  black  agate  :  To  24  ounces  of  either  of  the  bafes, 
add  two  ounces  of  the  mixture  directed  above  ;n  par.  f. 

For  the  opal  :  To  an  ounce  of  the  third  bafe,  add  for  colour 
10  grains  of  luna  cornea,  two  grains  of  magnet,  and  2 6  grains 
ofabl'orbent  earth. 

For  the  oriental  topaz  :  To  24  ounces  of  the  firft  or  third 
bafe,  add  for  colour  five  drams  of  glafs  of  antimony. 

For  the  topaz  of  Sa  ony  :  To  2 ...  of  the  lame  bafe,  add  for 
colour  fix  drachms  of  the  glafs  of  antimony. 

For  the  topaz  of  Brajil :  To  24  ounces  of  the  fecond  or  third 
bafe,  add  for  colour  one  ounce  24  grains  of  the  glals  of  antimo¬ 
ny  and  eight  giains  of  precipitate  of  Calfius. 

For  the  hyacinth  :  To  24  ounces  of  the  bafe  made  with 
rock-cryftal,  add  for  colour  two  drams  48  grains  of  glafs  of 
antimony. 

For  the  oriental  ruby:  1.  To  16  ounces  of  the  Mayence 
bafe,  add  for  colour  a  mixture  of  two  drams  48  grains  of  the 
precipitate  of  Caffius,  the  fame  quantity  of  calx  of  iron  pre¬ 
pared  in  aqua  fortis,  the  fame  of  golden  fulphur  of  antimony 
and  of  fufible  manganefe,  with  the  addition  of  two  ounces  of 
mineral  cryftal  ;  of,  2.  To  20  ounces  of  the  bafe  made  with 
flint,  add  half  an  ounce  of  fufible  manganefe  and  two  ounces  of 
mineral  cryftal. 

For  the  lalafs  ruby  :  1.  To  16  ounces  of  the- Mayence  bafe, 
add  the  above  colouring  powder,  but  diminifhed  a  fourth  part; 
or,  2.  To  20  ounces  of  the  bafe  made  with  flints,  add  the 
fame  colouring  powder,  but  with  a  fourth  lefs  of  the  man¬ 
ganefe. 

The  faclilieus  gems  are  eafily  diftinguifhed  from  the  natural, 
by  their  foftnefs  and  fufibility  ;  by  their  folubility  in  acids  ;  by 
their  caufing  only  a  Angle  refraction  of  the  rays  of  light ;  and, 
in  many  cafes,  by  their  fpecific  gravity,  which  exceeds  2.76  in 
all  precious  gems  of  the  firft  order,  as  the  diamond,  ruby,  fap- 
phire,  8rc. 

Imitation  of  Antique  Gems.  There  has  been  at  different 
times  a  method  pratlifed  by  particular  perfons,  of  taking  the 
impreffions  and  figures  of  antique  gems,  with  their  engravings, 
in  glafs  of  the  colour  of  the  original  gem.  This  has  always 
been  efteemed  a  very  valuable  method,  and  greatly  preferable  to 
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the  more  ordinary  ones  of  doing  it  on  fealing-wax  or  hrim- 
ftone  :  but,  to  the  misfortune  of  the  world,  this  art,  being  a  le- 
cretonly  in  the  hands  of  Come  particular  perfons  who  got  their 
bread  by  it,  died  with  them,  and  every  new  artift  was  obliged 
to  re-invent  the  method  ;  till  at  length  Mr.  Homberg,  having 
found  it  in  great  perfection,  gave  the  whole  procefsto  the  world 
to  be  no  more  forgotten  or  loft  ;  and  fmee  that  time  it  has 
been  very  commonly  pradlifed  in  France,  ami  fometimes  in  other 
places. 

Air  Homberg  was  favoured  in  his  attempts  with  all  the  en- 
g raved  gems  of  the  king's  cabinet,  and  took  fuch  elegant  im- 
preiiions,  and  made  fuch  exact  refemblances  of  ihe  originally 
and  that  in  girdle?  in  artfully  tinged  to  the  colour  of  the  gems 
themfelves,  that  the  niceft  judges  were  deceived  in  thong  and 
often  took  them  fur  the  true  antique  drones.  Thefe  counterfeit 
gems  alfo  ferve,  as  well  as  the  original  ones,  to  make  more  co¬ 
pies  from  afterwards  :  fo  that  there  is  no  end  of  the  numbers 
that  may  be  made  from  one;  and  there  is  this  farther  advan¬ 
tage,  that  the  copy  may  be  eafily  made  perfedt,  though  the  ori¬ 
gin?.!  fhould  not  be  fo,  but  fliouid  have  luftained  fome  damage 
lrom  a  blow  or  otherwife. 

The  great  care  in  the  operation  is  to  take  the  impreflion  of 
the  gem  in  a  very  fine  earth,  and  to  prefs  down  upon  this  a 
piece  of  proper  glafs,  lbftened  or  half  melted  at,  the  fire,  fo  that 
the  figures  of  the  im predion  made  in  the  earth  may  be  nicely 
and  perfedlly  expreifed  upon  the  glafs.  In  general,  the  whole 
procefs  much  refembles  that  of  the  common  founders.  But, 
when  it  is  brought  to  the  trial,  there  is  found  a  number  of  dif¬ 
ficulties  which  were  not  to  be  forefeen,  and  which  would  not  at 
all  affect  the  common  works  of  the  founder.  For  his  jmrpote 
every  earth  will  ferve  that  is  fine  enough  to  receive  the  impref- 
fions,  and  tough  enough  not  to  crack  in  the  drying  :  thefe  all 
ferve  for  their  ufe,  beenufe  the  metals  which  they  call  are  of  a 
nature  incapable  of  mixing  with  earth,  or  receiving  it  into  them, 
even  if  both  are  melted  together,  fo  that  the  metal  always  eafily 
and  perfedlly  feparates  itlell  from  the  mould  ;  but  it  is  very  dif¬ 
ficult  in  thefe  calls  of  glafs.  They  are  compofed  of  a  matter 
which  differs  in  nothing  from  that  of  the  mould,  but  that  it  has 
been  run  into  this  form  by  the  force  of  fire,  and  the  other  has 
not  yet  been  fo  run,  but  is  on  any  occafion  ready  to  be  fo  run, 
and  will  mix  itfelf  infeparably  with  the  glafs  in  a  large  fire  : 
confequently,  if  rhere  be  not  great  care  ul'ed,  as  well  in  the 
choice  of  the  glafs  as  in  the  manner  of  nfing  it,  when  the  whole 
is  finifhed,  there  will  be  found  great  difficulty  in  the  feparating 
the  glafs  from  the  mould;  and  often  this  cannot  be  done  without 
wholly  dcllroying  the  impreffion. 

All  earths  run  more  or  lels  eafily  in  the  fire  as  they  are  more 
or  lefs  mixed  with  faline  particles  in  their  natural  formation. 
As  all  falts  make  earths  run  into  glafs,  and  as  it  is  neceflary 
to  ufe  an  earth  on  this  occafion  for  the  making  a  mould,  it 
being  alfo  neceflary,  to  the  perfection  of  the  experiment,  that 
this  earth  fhould  not  melt  or  run,  it  is  our  bulinels  to  I'earch  out 
for  this  purpofe  fome  earth  which  naturally  contains  very  little 
fait.  Of  all  the  fpecies  of  earth  which  Mr.  Homberg  examined 
on  this  occafion,  none  proved  lb  much  diverted  of  falts,  or  fo  fit 
1  ir  the  purpofe,  as  the  common  tripela,  or  Tripoli,  ufed  to 
polifh  glafs  and  ltones.  Of  this  earth  there  are  two  common 
kinds;  the  one  reddifh,  and  compofed  of  fevcral  flakes  or  lira- 
ta;  the  other  yellowifh,  and  of  a  fimple  flrufture.  Thefeareboth 
to  be  bad  in  the  fhops.  The  latter  irind  is  from  the  Levant  ;  the 
former  is  found  in  England,  France,,  and  many  other  places. 
This  tripela  mud  be  cholen  loft  and  fmooth  to  the  touch,  and 
not  mixed  wish  fHndy  or  other  extraneous  matter.  The  yellow¬ 
ifh  kind  is  the  belt  of  the  two,  and  is  commonly  called  Vcnethm 
in  toll.  This  receives  the  impreliions  very  beautifully,  and  ne¬ 
ver  mixes  with  the  glals  in  the  operation,  which  the  red  kind 
fometimes  does.  Mr.  Homberg  ufually  employed  both  kinds 
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at  once  in  the  following  manner;  Firrt,  powder  a  quantity  of 
the  red  tripela  in  an  iron  mortar,  and,  lifting  it  through  a  "fine 
fieve,  fet  it  by  for  ufe  ;  then  ferape  with  a  knife  a  quantity 
of  the  yellow  tripela  into  a  fort  of  powder,  and  afterwards  rub 
it  till  very  fine  in  a  glafs  mortar  v/ith  a  glafs  pertle.  The  finer 
this  powder  is,  the  finer  will  be  the  impreffion,  and  the  more 
accurately  perfect  the  call.  The  artificer  might  naturally  fup- 
pole,  that  the  befit  method  to  obtain  a  perfect  fine  powder  of 
this  earth,  would  Le  by  walking  it  in  water;  but  he  mull  be 
cautioned  againll  this.  There  is  naturally  in  this  vellowifh  tri - 
poll  a  fort  of unfiluofity,  which,  when  it  is  formed  into  a  mould, 
keeps  its  granule?  together,  and  gives  the  whole  an  uniform 
glolly  fnrface :  now  ihe  walking  the  powder  takes  away  this 
undluofity;  and,  though  it  renders  it  much  finer,  it  makes  it 
leave  a  granulated  fnrface,  not  this  fmooth  one,  in  the  mould  ; 
and  this  mutt  render  the  furface  of  the  call  lefs  fmooth. 

When  the  tvvo-tripeias  are  thus  feparately  powdered,  the  red 
kind  mufit  be  mixed  with  fo  much  water  as  will  bring  it  to  the 
confiftence  of  parte,  fo  that  it  may  be  moulded  like  a  lump  of 
dough  between  the  lingers  :  this  palte  mult  be  put  into  a  finall 
crucible  of  a  fiat  fiunpe,  and  about  half  an  inch  or  a  little  more 
in  depth,  and  of  Inch  a  breadth  at  the  furface  as  is  a  little  more 
than  that  of  the  rtone  whole  impreffion  i=  to  be  taken.  The 
crucible  is  to  be  nicely  filled  with  this  parte  lightly  prefled  down 
into  it,  and  the  furface  of  the  parte  mutt  be  flrewed  over  with 
the  fine  powder  of  the  yellow  tripela  not  wetted.  When  this  is 
done,  the  rtone  of  which  the  imprelTion  is  to  be  taken  rrmfl:  be  laid 
upon  the  furface,  and  prefled  evenly  down  inlo  the  parte  with  a 
finger  and  thumb,  fo  as  to  make  it  give  a  flrong  and  perfedt  im- 
prellion  ;  the  tripela  is  then  to  be  prefled  nicely  even  to  its  tides 
with  the  fingers,  or  with  an  ivory  knife.  The  flone  mult  be  thus 
left  a  few  moments,  for  the  humidity  of  the  parte  to  moirteu 
the  dry  powder  of  the  yellow  tripela  which  is  lirewed  over  it : 
then  the  Itone  is  to  be  carefully  railed  by  the  point  of  a  needle 
fixed  in  a  handle  of  wood  ;  and  the  crucible  being  then  turned 
bottom  upwards,  it  will  fall  out,  and  the  impreffion  will  remain 
very  beautifully  on  the  tripela.  If  the  fides  of  the  cavity  have 
been  injured  in  the  falling  out  of  the  rtone,  they  may  be  re¬ 
paired  ;  and  the  crucible  muft  then  be  fet,  for  the  parte  t» 
dry,  in  a  place  where  it  will  not  be  incommoded  by  the 
dull. 

The  red  tripoli,  being  the  more  common  and  the  cheaper- 
kind,  is  here  made  to  fill  the  crucible  only  to  fave  the  other, 
which  alone  is  the  fubrtance  fit  for  taking  the  impreffion.  When 
the  rtone  is  taken  out,  it  muft  he  examined,  to  lee  whether  any 
thing  be  lodged  in  any  part  of  the  engraving,  becaufe,  if  there  be 
any  of  the  tripela  remaining,  there  will  ol  coiirfe  be  fo  much 
wanting  in  the  imprtifion.  When  the  crucible  and  palte  are 
dry,  a  piece  of  glals  mult  be  cholen  of  a  proper  colour,  and  cut 
to  a  fize  proper  for  the  figure  :  this  mult  be  laid  over  the  mould, 
but  in  fuch  a  manner  that  it  lhall  not  touch  the  figures,  othe  - 
wife  it  would  lpoil  them.  The  crucible  is  then  to  be  brought 
near  the  furnace  by  degrees,  and  gradually  heated  till  it  cannot 
be  touched  without  burning  the  ringers  ;  then  it  is  to  he  placed 
in  the  furnace  under  a  muffle  lurruunded  with  charcoal.  Several 
of  thefe  fmall  crucibles  may  be  placed  under  one  muffle  ;  and, 
when  they  are  properly  di  (puled,  the  aperture  of  the  muffle 
lliould  have  a  large  piece  ot  burning  charcoal  put  to  it,  and  then 
the  operat  1  istowa'ch  the  prneeis,  and  l  e  when  the  gla's  be¬ 
gins  to  look  bright  :  this  is  the  tignal  ot  its  being  tit  to  receive 
the  impretfion.  The  crucible  is  then  to  be  taken  out  ol  the  fire  ; 
and  the  hot  glals  mult  be  prefled  down  upon  the  mould  with 
an  iron  mlirument,  to  make  it  receive  the  regular  in. predion  :  as 
loon  as  this  is  done,  the  crucible  is  to  be  let  by  the  tide  01' the 
furnace  out  of  the  way  of  the  wind,  that  it  may  cool  gradually 
without  breaking.  When  it  is  cold,  the  glals  is  to  be  taken 
out,  and  its  edges  fliouid  be  grated  round  with  pincers,  in  order 
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to  prevent  its  flying  afterwards  ;  which  is  an  accident  that 
fometirnes  happens  when  this  caution  has  been  omitted,  efpe- 
cially  when  the  plats  is  naturally  tender.  The  different  coloured 
glades  are  of  different  degrees  of  hardnefs,  according  to  their 
compofltion  ;  hut  the  hardeft  to  melt  are  always  the  heft  for  this 
purpofe,  and  this  is  known  by  a  few  trials. 

If  it  be  defired  to  copy  a  Hone  in  relief  which  is  naturally  in 
creux,  or  to  take  one  in  creux  which  is  naturally  in  relief,  there 
needs  no  more  than  to  take  an  impreffion,  flrlt  in  wax  or  lul- 
phur,  and  to  mould  that  upon  the  pafte  ot  tripela  inlfead  of  the 
ltone  itfelf:  then  proceeding  in  the  manner  before  diredted,  the 
procefs  will  have  the  defired  effect. 

A  more  Ample  and  eafy  method  than  the  above  is  by  taking 
the  calls  in  gypfum,  or  platter  of  Paris  as  it  is  commonly  called. 
For  this  purpofe,  the  gypfum  mult  be  finely  pulverized,  and 
then  mixed  with  clear  water  to  the  confidence  of  thick  cream. 
This  is  poured  upon  the  face  of  the  gem  or  leal  of  which  the 
impreffion  is  wanted,  and  which  mud  be  previoufly  moiftened 
with  oil  to  facilitate  the  reparation  of  the  caft  ;  and,  in  order  to 
confine  the  liquid  platter,-  it  is  only  necedfary  to  pin  a  dip  of 
oiled  paper  round  the  ddes  of  the  feal  by  way  of  a  cap  or  rim. 
When  the  plafter  is  dry,  it  is  to  be  taken  off,  and  fet  before  the 
mouth  of  the  furnace,  in  order  to  free  it  entirely'  from  moifture  ; 
when  it  is  fit  to  be  ufed  as  a  matrix  in  the  fame  way  as  that 
formed  with  the  tripoli  earths.  Only  no  crucible  or  other  recep¬ 
tacle  is  at  all  neceffary  ;  the  caffs  being  formed  like  fo  many 
fmall  cakes  half  an  inch  thick,  and  thus  put  into  the  furnace 
with  the  bits  of  glafs  upon  them.  The  glafs,  after  coming  to 
a  proper  heat,  is  prelfed  down  upon  the  mould  with  an  iron  fpa- 
tnla  to  receive  the  defired  impreffion,  the  preffure  requifite  being 
more  or  lefs  according  to  the  dze  of  the  Ifone.  This  method 
has  been  long  praftifed  very  fuccefsfully,  and  with  no  l'mall 
emolument,  by  that  ingenious  feal-engraver  Mr.  Deuchar  of 
Edinburgh.  The  only  refpedt  in  which  it  is  inferior  to  the  other 
more  operofe  and  expenfive  methods  confiffs  in  the  chance  of 
air  bubbles  arifing  in  pouring  on  the  plaffer ;  which  chance, 
however,  is  lefs  in  proportion  to  the  finenefs  of  the  gypfum  em¬ 
ployed.  When  air-bubbles  do  occur,  the  calls  may  be  laid  afide, 
as  it  is  fo  eafy  to  replace  them. 

The  application  of  paftes  to  multiply' and  preferve  the  impref- 
fions  of  camaieux  and  intaglios  is  an  objeH  very  intereffing  to 
artifts  and  to  antiquaries,  as  well  as  to  men  of  learning  and  tafte 
in  the  fine  arts.  This  art,  though  only  lately  reliored  in  any 
degree  of  perfection,  is  of  very  confidcrable  antiquity.  The 
great  prices  which  the  ancients  paid  for  the  elegant  gems  en¬ 
graved  by  the  celebrated  Greek  artifts  could  not  but  early'  fug¬ 
ged;  to,  them  the  idea  of  multiplying  their  numbers,  by  taking 
off  their  impreifions  in  wax,  in  fulphur,  in  plafter,  or  in  clay; 
but  more  particularly  in  coloured  glafs,  or  that  vitrified  fub- 
ftance  commonly  called  pafte.  As  the  impreffions  on  pafte 
are  durable,  and  imitate  the  colours  and  brilliancy  of  the 
original  ftones,  they  ferve  the  fame  purpofes  as  the  gems 
themlelves.  This .  art  was  theiefore  pra&ifed  not  only  by 
the  Greeks,  but  by  all  the  nations  who  cultivated  Grecian 
tafte. 

Many  of  the  fineft  gems  of  antiquity  are  now  loft,  and  their 
impreffions  are  to  be  found  only  on  ancient  paftes.  Great,  there¬ 
fore,  is  the  value  of  thefe  paftes.  Numerous  collections  of  them 
have  been  formed  by  the  curious.  Inftances.  of  this  are  found 
in  the  Florentine  Mufeum,  in  Stofch’s  work  on  ancient  gems 
with  inferiptions,  in  Winckelmann’s  defeription  of  Stofch’s 
cabinet,  and  in  the  noble  colleClion  of  Mr.  Charles  Townley  in 
London. 

The  art  of  taking  impreffions  of  geriis  feems  not  to  have  been 
altogether  loft  even  in  the  Gothic  ages ;  for  Heraclius,  who 
probably  lived  in  the  ninth  century,  and  wrote  a  book  De 
colvribus  et  artibus  Romanoruiu,  teaches  in  very  plain  though 
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not  elegant  terms  how  to  make  them.  Indeed,  fome  of  the 
few  perfons  who  then  poffefled  this  art,  taking  advantage  of  the’ 
ignorance  of  the  times,  fold  paftes  for  original  gems.  Thus  the 
famous  emerald  of  the  abbey  of  Ileichnaw  near  Conftance,  al¬ 
though  a  prefent  made  by  Charlemagne,  is  now  found  to  be  a 
piece  of  glafs  ;  and  thus  the  celebrated  emerald  vafe  in  the  ca¬ 
thedral  of  Genoa  is  likewife  found  to  be  a  pafte.  The  Genoefe 
got  this  vafe  at  the  taking  of  Cefarea  in  the  year  i  ror  as  an  equi¬ 
valent  for  a  large  fum  of  money  ;  nor  was  any  impofition  then 
fufpeCIed,  for  in  the  year  1319  they  pawned  it  for  1200  marcs 
of  gold. 

But  this  ingenious  art,  revived  indeed  in  Italy' in  the  time  of 
Laurence  of  Medici  and  pope  Leo  X.  was  not  cultivated  in  an 
extenfive  manner  till  the  beginning  of  the  prefent  century,  when 
M.  Homberg  reftored  it,  as  already  mentioned.  In  this  he  is 
laid  to  have  been  greatly'  aflifted  and  encouraged  by  the  then 
duke  of  Orleans  regent  of  France,  who  ufed  to  amufe  himfelf 
with  that  celebrated  chetnift  in  taking  off  impreffions  in  pafte 
from  the  king  of  France’s,  from  his  own,  and  other  collections 
of  gems. 

According  to  the  French  Encyclopedifts,  M.  Clachant  the 
elder,  an  engraver  of  fome  note,  who  died  at  Paris  in  178 1, 
learned  this  art  from  his  royal  highnels,  to  whole  houlehold  his 
father  or  he  feems  to  have  belonged.  Mademoifelle  Feloix  next 
cultivated  this  art,  and  it  is  believed  ftill  carries  it  on.  She  had 
been  taught  by  her  father,  who,  in  quality  of  ganjon  de  chambre 
to  the  regent,  had  often  aflifted  in  the  laboratory  of  his  maker, 
where  he  acquired  this  knowledge.  Her  collection  confifts  of 
1800  articles.  Baron  Stofch,  a  Pruffian,  who  travelled  over 
Europe  in  quelt  of  original  engraved  ftones  and  impreffions  of 
ancient  gems  for  the  elegant  work  which  he  publiffied  and 
Picart  engraved,  was  well  acquainted  with  this  art.  He  had 
taught  it  to  his  lervant  Chriitian  Dehn,  who  fettled  at  Rome, 
where  he  made  and  fold  his  well-known  fulphur  impreffions 
and  paftes.  He  had  collected  2500  articles.  Dolce  has  arranged 
them  in  a  fcientific  order,  and  given  a  delcriptive  catalogue  of 
them. 

It  was  chiefly  from  Dehn’s  collection  that  the  tafte  for  ful- 
phurs  and  paftes  has  become  fo  univerfal.  They'  are  great  ob- 
jeCts  of  ltudy,  and  often  require  much  learning  to  explain 
them.  They  have  unqueftionably  ferved  to  extend  and  improve 
the  art  of  engraving  on  ftones,  and  have  been  of  infinite  ufe  to 
painters,  to  ltatuaries,  and  to  other  artifts,  as  well  as  to  men 
of  claffical  learning  and  fine  tafte. 

It  is  very  difficult  to  take  off"  impreffions,  and  perfectly  to 
imitate  various  coloured  cameos.  It  cannot  be  properly  done 
in  wax,  fulphur,  plafter,  or  glafs  of  one  colour  only.  The  dif¬ 
ficulties  arifing  from  their  fize  and  form,  and  from  the  various 
nature  of  the  different  forts  of  glafs  which  do  not  well  unite  into 
different  ftrata,  are  very  numerous  :  nor  could  the  completeft 
fuccefs  in  this  chemical  and  mechanical  branch  of  the  art  pro¬ 
duce  a  tolerable  cameo.  Impreffions  or  imitations,  if  unaflifted 
by  the  tool  of  the  engraver,  do  not  fucceed  ;  becaufe  the  under¬ 
cutting  and  deep  work  of  mod  of  the  originals  require  to  be 
filled  up  with  clay  or  wax,  that  the  moulds  may'  come  off  fafe’ 
without  injuring  them.  Hence  the  impreffions  from  thefe 
moulds  come  oft' hard  and  deltitute  of  delicacy,  Iharpnefs,  and 
precifion  of  outline,  till  the  underworking  of  the  moulder  is 
cut  away'.  But  Mr.  Reiffenftein  at  Rome,  by  his  genius,  per- 
feverance,  and  the  afliftance  of  able  artifts,  has  overcome  thefe 
difficulties,  and  has  had  the  fatisiadlion  of  lucceeding,  and  pro¬ 
ducing  variegated  cameos  which  can  hardly'  be  diftinguiffied  from 
the  originals.. 

Mr.  Lippart  of  Drefden,  an  ingenious  glazier,  and  an  enthu- 
fiaft  in 'the  tine  arts,  praCtifed  this  branch  not  unfuccelsfully  j 
but  not  finding  fufficient  encouragement  lor  his  paftes -of  co¬ 
loured  glafs,  or  perhaps  from  local  difficulties  in  making  them 
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well  and  cheap,  he  abandoned  this  art.  He  fubftituted  in-its 
place  impre (lions  of  tine  white  alabalteror  felenite  platter.  Such 
fiiiprelfions,  when  carefully  foaked  in  a  folution  of  white  Caftile 
(uap,  then  dried,  and  rubbed  over  with  a  foft  brufli,  take  a  very 
agreeable  polifti.  They  (how  the  work  perhaps  to  better  ad¬ 
vantage  than  red  or  white  fulphurs  do  ;  but  they  are  not  fo  du¬ 
rable,  and  are  liable  to  be  defaced  by  rubbing. 

Ot  thele  impretfions  Mr.  Lippart  publifhed  three  different 
collections,  each  of  them  containing  1000  articles;  and  to  the 
merit  of  having  increafed  the  number  of  Mademoifelle  Fe'ioi.x 
and  Chrittiano  Dehn’s  collections,  which  are  all  inferted  in  his, 
he  added  that  of  employing  two  learned  Germans  to  arrange 
and  defcribe  them.  The  firft  thoufand  were  arranged  and  de- 
Icribed  by  the  late  profelfor  Chrilt  at  Leipfic,  and  the  fecond 
and  third  thoufand  by  profeffor  Heine  at  Goettingen.  Nor  did 
Mr.  Lippart  (top  here  :  but,  to  make  the  ftudy  of  antiquity 
more  ealy  and  acceptable  to  artifts,  he  leleCted  out  of  the  whole 
collection  of  3000  a  (mailer  one  of  2000  of  the  belt  and  molt 
inftruCtive  fubjeCts,  of  which  he  himfclf  drew  up  and  publithed 
adelcription  in  German. 

But  of  all  the  artilts  and  ingenious  men  who  have  taken  im- 
prellions  of  engraved  gems  in  fulphur  and  in  palte,  no  one  feems 
to  have  carried  that  art  to  luch  perfection  as  Mr.  James  Talfie, 
a  native  of  Glafgow,  but  who  has  refided  in  London  (ince  the 
year  1766.  His  knowledge  in  various  branches  of  the  fine 
arts,  particularly  in  that  of  drawing,  naturally  led  him  to  it. 
The  elegant  portraits  which  he  models  in  wax,  and  afterwards 
moulds  and  calts  in  palte,  which  entirely  referable  cameos,  are 
well  known  to  the  curious. 

Mr.  Taffie,  profiting  of  all  the  former  publications  of  this 
fort,  and  by  expence,  indultry,  and  accefs  to  many  cabinets  in 
England  and  other  kingdoms  to  which  former  artilts  had  not 
obtained  admiffion,  has  now  increafed  his  collection  of  impref- 
fions  of  ancient  and  modern  gems  to  the  number  of  above  15,000 
articles.  It  is  the  greateft  collection  of  this  kind  that  ever  ex- 
ilted,  and  ferves  for  all  the  purpofes  of  artilts,  antiquaries, 
fcnolars,  men  of  talte,  and  even  philofophers.  The  great  de¬ 
mand  for  his  paltes  was  perhaps  owing  in  the  beginning  to 
the  London  jewellers,  who  introduced  them  into  falhion  by 
fetting  them  in  rings,  feals,  bracelets,  necklaces,  and  other 
trinkets. 

The  reputation  of  this  collection  having  reached  the  emprefs 
of  Rufiia,  (he  was  pleafed  to  order  a  complete  let ;  which,  being 
accordingly  executed  in  the  belt  and  molt  durable  manner, 
were  arranged  in  elegant  cabinets,  and  are  now  placed  in  the 
noble  apartments  of  her  imperial  majelty’s  fuperb  palace  at 
Czarlko  Zelo. 

Mr.  Talfie,  in  executing  this  commilfion,  availed  himfelfof 
all  the  advantages  which  the  improved  ttate  of  chemiltry,  the 
various  ornamental  arts,  and  the  knowledge  of  the  age,  feemed 
to  afford.  The  impretfions  were  taken  in  a  beautiful  white 
enamel  compofition,  which  is  not  fubjeCt  to  (brink  or  form  air- 
bladders,  which  emits  fire  when  ltruck  with  Iteel,  and  takes  a 
fine  polilh,  and  which  (hows  every  Itroke  and  touch  of  the 
artift  in  higher  perfeClion  than  any  other  fubflance.  When  the 
colours,  mixed  colours,  and  nature  of  the  refpeCtive  originals, 
could  be  afeertained,  they  were  imitated  as  completely  as  art 
can  imitate  them  ;  infomuch  that  many  of  the  pafte  intaglios 
and  cameos  in  this  collection  are  fuch  faithful  imitations,  that 
artilts  themfelves  have  owned  they  could  hardly  be  diltinguilhed 
from  the  originals.  And  when  the  colour  and  nature  of  the 
gems  could  not  be  authenticated,  the  paltes  were  executed  in 
agreeable,  and  chiefly  tranlparent,  colours ;  conltant  attention 
being  bellowed  to  preferve  the  outlines,  extremities,  attributes, 
and  inferiptions. 

The  arrangement  of  Mr.  Itafpe,  from  whom  this  account  is 
taken,  is  nearly  the  fame  with  that  of  the  late  Abbe  Winckel- 


mann,  in  his  defeription  of  the  gems  which  belonged  to  Baron 
Stofch.  But,  as  modern  works  wrere  inferted  in  this  collection, 
he  found  it  necelfary  to  make  a  few  alterations,  and  added  feme 
divifions  to  thole  of  M.  Winckelmann,  as  will  appear  from 
the  following  confpeCtus,  with  which  we  lhall  conclude  this 
detail  : 

I.  Ancient  Art  and  Engravings. 

Egyptian.  Hieroglyphics,  facred  animals,  divinities,  prielts. 

Bafilidian,  Gnoftic,  and  other  talifmans,  &c. 

Oriental  and  barbarous  ancient  and  modern  engravings. 

Greek  and  Roman  originals,  copies  and  imitations  (the 
Etrufcan  are  clafted  with  the  Greek  works).  A,  Mythology  or 
fabulous  age.  Gods,  inferior  divinities,  religious  ceremonies. 
B,  Heroic  age  before  the  liege  of  Troy.  C,  Siege  of  Troy.  D, 
Hiftoric  age.  Of  Carthage,  Greece,  Rome,  fubjeCts  unknown. 
E,  Fabulous  animals  and  chimeras.  F,  Vafes  and  urns. 

II.  Modern  Art  and  Engravings — A,  Religious  fubjeCts.  B, 
Portraits  of  kings  and  fovereigns.  C,  Portraits  of  illuftrious  men 
in  alphabetical  order.  D,  Portraits  unknown.  E,  Devices 
and  emblems.  F,  Cyphers,  arms,  lupporters,  and  medley  of 
modern  hiftory. 

GEMARA,  or  Gheaiara,  the  fecond  part  of  the  Talmud. 
The  word  rrm  gemara,  is  commonly  fuppofed  to  denote  a  fup- 
plement ;  but  in  itriCtnefs  it  rather  fignifies  complement,  per¬ 
fection  :  being  formed  of  the  Chaldee  ^*2^,  gemar  or  gbemar,  “  to 
finilh,  perfeCt,  or  complete  any  thing.”  The  rabbins  call  the 
Pentateuch  Amply  the  law  :  the  firft  part  of  the  Talmud,  which 
is  only  an  explication  of  that  law,  or  an  application  thereof  to 
particular  cafes,  with  the  decifions  of  the  ancient  rabbins  thereon, 
they  call  the  Mifcbna,  i.  e.  “  fecond  law  and  the  fecond  part, 
which  is  a  more  .-xtenfive  and  ample  explication  of  the  fame 
law,  and  a  collection  of  decifions  of  the  rabbins  pofterior  to 
the  Milchan,  they  call  Gemara,  q.  d.  “  perfection,  completion, 
finifhing  becaufe  they  efteem  it  the  finilhing  of  the  law, 
or  an  explication  beyond  which  there  is  nothing  farther  to  be 
defired. 

The  Gemara  is  ufually  called  Amply  Talmud,  the  common 
name  of  the  whole  work.  In  this  fenle  we  fay,  there  are  two 
Gemaras  or  Talmuds,  that  of  Jerufalem  and  that  of  Babylon, 
though  in  ItriCtnefs  the  Gemara  is  only  an  explication  of  the 
Mifchna,  given  by  the  Jewifh  doCtors  in  their  fchools  ;  much  as 
the  commentaries  of  our  fchool-divines  on  St.  Thomas,  or  the 
mailer  of  the  fentences,  are  an  explication  of  the  writings  of 
thofe  authors.  A  commentary,  Monf.  Tillemont  obferves,  was 
written  on  the  Mifchna  by  one  Jochanan,  wdiom  the  Jews  place 
about  the  end  of  the  fecond  century  :  but  Fa.  Morin  proves, 
from  the  work  itfelf,  wherein  mention  is  made  of  the  Turks, 
that  it  was  not  written  till  the  time  of  Heraclius,  or  about  the 
year  620  ;  and  this  is  what  is  called  the  Gemara  or  Talmud  of 
Jerufalem,  which  the  Jews  do  not  ufe  or  efteem  much  becaufe 
of  its  obfeurity. 

They  fet  a  much  greater  value  on  the  Gemara  or  Talmud  of 
Babylon,  begun  by  one  Afa;  difeontinued  for  73  years,  on  oc- 
cafion  of  the  wars  with  the  Saracens  and  Perfiaus  ;  and 
fin ifhed  by  one  Jola  about  the  clofe  of  the  feventh  century. 
See  Talmud.  Though  the  name  Talmud,  in  its  latitude,  in¬ 
cludes  both  the  Mifchna  and  the  two  Gemaras,  yet  it  is  pro¬ 
perly  that  of  Afa  and  Join  alone  which  is  meant  under  that 
name.  This  the  Jews  prize  above  all  their  other  writings,  and 
even  fet  it  on  a  level  withnferipture  itfelf :  in  etleCt,  they  con¬ 
ceive  it  is  the  word  of  God,  derived  by  tradition  from  Moles, 
and  preferred  without  interruption  to  their  time.  11.  Jehuda, 
and  afterwards  R.  Johanan,  R.  Afa,  and  R.  Jota,  fearing  the 
traditions  fhould  be  loft  in  the  dilperfion  of  the  Jews,  collected 
them  into  the  Mifchna  and  the  Gemara.  See  Caraites  and 
Ra*!binists. 

GEMINI,  in  aftronomy,  the  twins;  a  conftellation  or  figfi 
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of  the  zodiac,  the  third  in  order,  reprefenting  Caftor  and  Pol¬ 
lux  ;  and  it  is  marked  thus,  n  .  The  ftars  in  the  fign  Gemini, 
in  Ptolemy's  catalogue,  are  25  ;  in  Tycho’s,  2  5  ;  in  Hevelius’s, 
38  ;  in  the  Britannic  Catalogue,  85. 

GEMINIANI,  a  celebrated  mufician  and  compofer,  was 
born  at  Lucca  in  the  year  1680.  He  received  his  firft  inftruc- 
tions  in  mufic  from  Aleffandro  Scarlatti,  and  after  that  became 
a  pupil  of  Carlo  Ambrofio  Lunati,  iurnamed  II  Gobbo,  a  molt 
celebrated  performer  on  the  violin  ;  after  which  he  became  a 
difciple  of  Corelli,  and  under  him  finilhed  his  Itudies  on  that 
inltrument.  In  the  year  1714  he  came  to  England,  where  in 
a  fhort  time  he  fo  recommended  himfelf  by  his  exquifite  per¬ 
formance,  that  all  who  profefled  to  love  and  underftand  mufic 
were  captivated  with  hearing  him.  Many  of  the  nobility  laid 
claim  to  the  honour  of  being  his  patrons  ;  but  he  feemed  chiefly 
to  attach  himfelf  to  Baron  Kilmaniegge,  chamberlain  to  king 
George  I.  as  elector  of  Hanover,  and  a  favourite  of  that  prince. 
In  1716  he  publifhed  and  dedicated  to  his  patron  12  l'onatas 
a  <i violino  vtolone  e  cembalo  :  the  firft  fix  with  fugues  and  double 
flops  a>  they  are  vulgarly  called  ;  the  laft  with  airs  of  various 
meafures,  fuch  as  ailemandes,  courants,  and  jigs.  This  pub¬ 
lication  was  fo  well  relillied  by  the  baron,  that  he  mentioned 
Geminiani  to  the  king  as  an  excellent  performer  ;  in  confe- 
quence  of  which  our  mufician  had  the  honour  to  perform  before 
his  majefty,  in  concert  with  the  celebrated  Handel,  who  played 
on  the  harpfichord.  But  though  Geminiani  was  exceedingly 
admired,  yet  he  had  not  a  talent  at  alfociating  mufic  with 
poetry,  nor  do  we  find  that  he  ever  became  a  public  performer  : 
he  was  therefore  obliged  to  depend  for  1, is  fubfiftence  on  the 
friendfhip  of  his  patrons,  and  the  profits  which  accrued  to  him 
from  teaching.  He  had  alfo  the  misfortune  to  be  an  enthufiaft 
in  painting  ;  and  the  verfatility  of  his  temper  was  fuch,  that,  in 
order  to  gratify  this  pallion,  he  not  only  i'ufpended  his  ftudies, 
and  negleCled  to  exercife  his  talents,  but  involved  himfelf  in 
debt.  Jn  1727  he  was  offered  the  place  of  matter  and  com¬ 
pofer  of  the  ftate-mufic  in  Ireland  ;  but  this  could  not  be  con¬ 
ferred  on  a  Catholic,  and  Geminiani  refuted  to  change  his  reli¬ 
gion  :  upon  which  it  was  given  to  Matthew  Dubourg,  a  young 
man  who  had  been  one  of  his  pupils,  and  was  a  celebrated  per¬ 
former  on  the  violin.  Geminiani  then  fet  himfelf  to  compofe 
parts  to  the  opera  quinta  of  Corelli  j  or,  in  other  words,  to  make 
concertos  of  the  firft  fix  of  his  folos.  This  work  he  completed, 
and,  with  the  help  of  a  fubfeription,  at  the  head  of  which  were 
the  names  of  the  royal  family,  publifhed  in  1726.  In  1732  he 
publifhed  his  opera  J'econda,  which  contains  a  celebrated  minuet 
that  goes  by  his  name.  He  publifhed  many  other  pieces,  the 
profits  of  which  did  not  much  mend  his  circumftances  ;  but  this 
perhaps  was  owing  to  his  rambling  difpofition  and  enthufiafiic 
fondnefs  of  painting.  He  was  alfo  an  utter  ft  ranger  to  the  bu- 
finets  of  an  orcheftra,  and  had  no  idea  of  the  labour  and  pains 
neceifary  in  the  inftruttion  of  fingers  for  the  performance  of 
mufic  to  which  they  were  ftrangers.  The  confequence  of  this 
was,  that  a  concerto  fpirituale,  which  he  had  advert' fed  for  his 
own  benefit  in  1748,  failed  in  the  performance.  The  audience, 
however,  compaltionated  his  diftrefs,  and  fat  very  fi lent  till  the 
books  were  changed;  when  the  performance  was  continued  with 
compofitions  of  the  author’s  own,  and  which  he  executed  in 
fuch  a  manner  as  was  never  forgot.  The  profits  arifing  from 
this  performance  enabled  him  to  take  a  journey  to  Paris,  where 
he  ftaid  long  enough  to  get  plates  engraven  for  a  fcore  of  folos, 
and  the  parts  of  two  operas  of  concertos.  About  the  year  1775 
he  returned  to  England,  and  advertifed  them  for  fale.  In  1761 
Geminiani  went  over  to  Ireland,  and  was  kindly  entertained  there 
by  Mr.  MatthcwDubourg,  who  had  been  his  pupil,  and  was  then 
matter  of  the  king’s  band  in  Ireland.  This  perfon  through  the 
courle  of  his  life  had  ever  been  difpofed  to  render  him  friendly 
©dices  ■,  and  it  was  but  a  fhort  time  after  Geminiani’s  arrival  at 
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Dublin  that  he  wai  eailed  upon  to  do  him  the  laft.  It  feems 
that  Geminiani  had  fpent  many  years  in  compiling  an  elaborate 
treatife  on  mufic,  which  he  intended  for  publication  ;  but  fobn 
after  his  arrival  in  Dublin,  by  the  treachery  of  a  female  fervant, 
who,  it  was  laid,  was  recommended  to  him  for  no  other  end  than 
that  lhe  might  fteal  it,  it  was  conveyed  away,  and  cot  Id  not  be 
recovered.  The  greatnefs  of  this  lofs,  and  his  inability  to  re¬ 
pair  it,  made  a  deep  impreftion  on  his  mind,  and,  as  is  con¬ 
jectured,  haftened  his  end  ;  at  leaft  he  furvived  it  but  a  fhort 
time,  ending  his  days  on  the  17th  of  September  1762.  rIhe 
following  lift  comprifes  the  whole  of  his  publications,  except 
two  or  three  articles  of  Email  account.  Twelve  folos  for  a 
violin,  opera  prima  ;  fix  concertos  in  feven  parts,  opera  fccor.da  ; 
fix  concertos  in  feven  parts,  opera  terza  ;  twelve,  folos  for  a 
violin,  opera  qnarta  ;  fix  lolos  for  a  violincello,  opera  quinta  ; 
the  fame  made  into  folos  for  a  violin  ;  fix  concertos  from  his 
opera  quanta  ;  fix  concertos  in  eight  parts,  opera  f  Uinia  ;  rules 
for  playing  in  talte  ;  a  treatife  on  good  tafte;  (he  art  of  playing 
the  violin  ;  12  fonatas  from  his  firft  folos,  opera  undechna  ;  Iu- 
pieno  parts  to  ditto  ;  lellbns  for  the  harpfichord  ;  Guild  Anno - 
nica  ;  fupplement  to  ditto  ;  the  art  of  accompaniment,  two 
books  ;  his  firft  two  operas  ol  concertos  in  fcore  ;  and  the  En¬ 
chanted  Foreft.  Of  his  folos  the  opera  prima  is  efteen  ed  the 
beft.  Of  his  concertos  fome  are  excellent,  others  of  them  fcaree 
pafs  the  bounds  of  mediocrity.  The  fixlh  of  the  third  opera  not 
only  lurpaftes  all  the  reft,  but,  in  the  opinion  of  the  belt  judges 
of  harmony,  is  the  fineft  inftrumental  competition  extant. 

GEMMA,  or  Bud,  in  botany;  a  compendium  or  epitome 
of  a  plant,  feated  upon  the  ftern  and  branches,  and  covered 
with  feales,  in  order  to  defend  the  tender  rudiments  incloltd, 
from  cold  and  other  external  injuries,  till,  their  parts  being  un¬ 
folded,  they  acquire  ftrength, ,  and  render  any  further  protection 
unnecetfary.  Buds,  together  with  bulbs,  which  are  a  fpecies 
of  buds  generally  feated  upon  or  near  the  root,  conftitute  that 
part  of  the  herb  called  by  Linnaeus  hybernacula  ;  that  is,  the 
winter-quarters  of  the  future  vegetable  :  a  very  proper  appella¬ 
tion,  as  it  is  during  that  fevere  feafon  that  the  tender  rudiments 
are  protected  in  the  manner  juft  mentioned.  Plants,  confidered 
in  analogy  to  animals,  may  properly  enough  be  reckoned  both 
viviparous  and  oviparous.  Seeds  are  the  vegetable  eggs  ;  buds, 
living  fetufes,  or  infant-plants,  which  renew  the  fpecies  as  cer¬ 
tainly  as  the  feed.  Buds  are  placed  at  the  extremity  of  the 
young  (boots,  and  along  the  branches,  being  fixed  by  a  fhort 
foot-lialk  upon  a  kind  of  brackets,  the  remainder  of  the 
leaves,  in  the  wings  or  angles  of  which  the  buds  in  queftion 
were  formed  the  preceding  year.  They  are  fometimes  placed 
fingle  ;  fometimes  two  by  two,  and  thofe  either  oppoiite  or 
alternate  ;  fometimes  collected  in  greater  numbers  in  whorls  or 
rings. 

With  refpeft  to  their  conftrudion,  buds  are  compofed  of 
federal  parts  artificially  arranged.  Externally,  we  find  a  num¬ 
ber  of  feales  that  are  pretty  hard,  frequently  armed  with  hairs, 
hollowed  like  a  fpoon,  and  placed  over  each  other  like  tiles. 
Thel'e  feales  are  fixed  into  the  inner  plates  of  the  bark,  of  which 
they  appear  to  be  a  prolongation.  Their  ule  is  to  defend  the  in¬ 
ternal  parts  of  the  bud  ;  which,  being  unfolded,  will  produce, 
fome,  flowers,  leaves,  and  ItipuUe  j  others,  footfialks  and  feales. 
All  thefe  parts,  while  they  remain  in  the  bud,  are  tender,  deli¬ 
cate,  folded  over  each  other,  and  covered  with  a  thick  clammy 
juice,  which  is  fometimes  refinous  and  odoriferous,  as  in  the 
taeahamac-tree.  This  juice  ferves  not.  only  to  defend  the  more 
tender  parts  of  the  embryo  plant  from  cold,  the  aiiaults  of  in- 
feCIs,  and  other  external  injuries,  but  likewife  from  exceffive 
perlpiration,  which,  in  its  young  and  infant  date,  would  be  very 
deftruCtive.  It  is  confpicuous  in  the  buds  of  horlc-chefnut, 
poplar,  and  willow  trees. 

In  general,  we  may  dillinguifti  three  kinds  of  buds ;  that 
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containing  the  flower,  that  containing  the  leaves,  and  that  con¬ 
taining  bath  flower  and  leaves.  The  firfl,  termed  gemma  fiori- 
fera,  and  by  the  French  bouton  a  fear  or  a  fruit ,  contains  the 
rudiments  of  one  or  feveral  flowers,  folded  over  each  other,  and 
lurrounded  with  feales.  In  feveral  trees,  this  kind  of  bud  is 
commonly  found  at  the  extremity  of  certain  fmall  branches, 
which  are  thorter,  rougher,  and  lefs  garniflied  with  leaves, 
than  the  reft.  The  externa!  feales  of  this  fpecies  of  bud  are 
harder  than  the  internal ;  both  are  furnilhed  with  hairs,  and  in 
general  more  fwelled  than  thofe  of  the  fecond  fort.  The  bud 
containing  the  flower  too  is  commonly  thicker,  thorter,  almoft 
fquare,  lefs  uniform,  and  lefs  pointed  ;  being  generally  termi¬ 
nated  obtufely.  It  is  called  by  Pliny  oculus  gemma:,  and  is  em¬ 
ployed  in  that  fpecies  of  grafting  called  inoculation  or  budding. 
The  fecond  fpecies  of  bud,  viz.  that  containing  the  leaves, 
termed  gemma  folifera ,  and  by  the  French  bouton  a  fcuilles  or  a 
hois,  contains  the  rudiments  of  feveral  leaves,  which  are  vari- 
oufly  folded  over  each  other,  and  outwardly  furrounded  by  feales, 
from  which  the  fmall  ftipulae  that  are  feated  at  the  foot  of  the 
young  branches  are  chiefly  produced.  Thel'e  buds  are  commonly 
more  pointed  than  the  former  fort.  In  the  hazel-nut,  however, 
they  are  perfectly  round  ;  and  in  horfe-chcfnut,  very  thick. 
The  third  fort  of  bud  is  l'maller  than  either  of  the  p  eceding, 
and  produces  both  flowers  and  leaves,  though  not  always  in  the 
fame  manner.  Sometimes  the  flowers  and  leaves  are  unfolded 
at  the  fame  time.  This  mode  of  4lie  flower  and  leaf  bud- is 
termed  by  Linnaeus  gemma  folifera  &  forf era.  Sometimes  the 
leaves  proceed  or  emerge  out  of  this  kind  ot  bud  upon  a  fmall 
branch,  which  afterwards  produces  flowers.  This  mode  of  the 
ilower  and  leaf  bud  is  termed  by  Linnaeus  gemma  folifera-f or  f era, 
and  is  the  mod  common  bud  of  any.  Such,  buds  as  produce 
branches  adorned  only  with  leaves  are  called  barren  ;  Inch  as 
contain  both  leaves  and  flowers,  fertile.  From  the  bulk  of 
the  bud  we  may  often  with  eafe  foretel  whether  it  contains 
leaves  only,  or  leaves  and  flowers  together,  as  in  cherry  and 
pear  trees.  * 

Neither  the  buds  produced  on  or  near  the  root,  called  by  fome 
authors  turiones,  nor  thofe  produced  on  the  trunk,  and  from  the 
angles  or  wings  of  the  leaves,  contain,  in  ftridt  propriety,  an 
entire  delineation  of  the  plant;  fince  the  roots  are  wanting,  and 
in  various  buds,  as  we  have  feen,  (hoots  are  contained  with 
leaves  only,  and  not  with  flowers  :  but  as  a  branch  may  be 
confidered  as  a  part  fimilar  to  the  whole  plant,  and,  if  planted, 
would  in  procels  of  revegetation  exhibit  or  produce  roots  and 
flowers,  we  may  in  general  allow,  that  the  bud  contains  the 
whole  plant,  or  the  principles  of  the  whole  plant,  which  may 
be  unfolded  ad  libitum,  and  thus  refembles  the  feed  in  con¬ 
taining  a  delineation  of  the  future  plant  in  embryo  :  for  although 
the  bud  wants  a  radicle  or  plumula,  of  which  the  Iced  is  poi- 
fefied,  yet  it  would  undoubtedly  form  one  if  planted  in  the 
earth.  But  as  the  medullary  part  adhering  to  the  bud  is  too 
tender,  and  by  the  abundance  of  juice  flowing  into  it  from  the 
earth  would  be  difpofed  to  putrefaction,  the  buds  are  not  planted 
in  the  foil,  but  generally  inferted  within  the  bark  of  another 
tree  ;  yet  placed  to  that  the  production  of  the  marrow  or  pith 
adhering  to  them  may  be  inferted  into  the  pith  of  the  branch 
in  which  the  tilfure  or  cleft  is  made  ;  by  which  means  there  is  a 
large  communication  of  juice.  This  propagation  by  gems  or 
buds,  called  inoculation,  is  commonly  praCtiled  with  the  tirl't  fort 
of  buds  above  de (bribed. 

From  the  obvious  ufes  of  the  buds,  we  may  cdlleCt  the  reafon 
why  the  l'upreme  Author  of  nature  has  granted  this  fort  of 
proteCUon  to  nioft  of  the  trees  that  are  natives  of  cold  climates, 
and,  on  the  other  hand,  denied  it  to  fueh  as,  enjoying  a  warm 
benign  atmofphere,  have  not  the  tender  parts  of  their  embryo 
(hoots  expofed  to  injuries  and  depredations  from  the  feverities  of 
the  weather.  Of  this  latter  kind  are  the  plants  of  the  following 
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lift,  fome  of  them  very  large  trees,  others  fmaller  woody  vege¬ 
tables,  of  the  fhrub  and  under-ftirub  kind  :  Citron,  orange, 
lemon,  caflava,  mock-orange,  blad-apple,  fhrubby  fwallow- 
wort,  alaternus,  fhrubby  geraniums,  berry-bearing  alder,  Chrift’s- 
thorn — Syrian  mallow,  baobab  or  Ethiopian  fourgourd,  jufticia, 
mild  fena,  the  acacias  and  fenfitive  plant,  coral-tree,  (linking 
bean-trefoil,  medicago,  oleander,  viburnum,  fumach,  ivy,  ta- 
marifk,  heath,  Barhadoes  cherry,  lavatera,  rue,  fhrubby  night  - 
(hades,  Guinea  henweed,  cyprefs,  lignum  vitae,  and  lavinc  a 
fpecies  of  juniper. 

On  annual  plants,  whofe  root  as  well  as  ftalk  periflies  after  a 
year,  true  buds  are  never  produced  :  in  their  (lead,  however, 
are  protruded  fmall  branches,  like  a  little  feather,  from  the 
wings  of  the  leaves,  which  wither  without  any  farther  expan - 
fion  if  the  plants  climb  and  have  no  lateral  branches  ;  but  if, 
either  by  their  own  nature  or  from  abundance  of  Cap,  the  plant  s 
become  branched,  the  ramuli  juft  mentioned  obtain  an  increafe 
fimilar  to  that  of  the  whole  plant.  The  fame  appearance  ob¬ 
tains  in  the  trees  of  warm  countries,  fuch  as  thofe  enumerated 
In  the  above  lift,  in  which  a  plumula  or  fmall  feather  fends 
forth  branches  without  a  fcaly  covering  ;  as  in  fuch  countries 
this  tender  part  requires  no  defence  or  protection  from  cold. 
A  fcaly  covering  then  is  peculiar  to  buds,  as  it  proteds  the 
tender  embryo  inclol'ed  from  all  external  injuries.  When  we 
therefore  fpeak  of  trees  having  buds  that  are  naked  or  without 
feales,  our  meaning  is  the  fame  as  if  we  had  faid  that  they  have 
no  buds  at  all.  The  buds  that  are  to  be  unfolded  the  following 
year  break  forth  from  the  evolved  buds  of  the  prefent  year,  in 
Inch  a  manner  as  to  put  on  the  appearance  of  fmall  eminences  in 
the  wings  or  angles  of  the  leaves.  Thefe  eminences  or  knots 
grow  but  little  during  the  fummer,  as  in  that  l'eafon  the  fan 
is  expended  on  the  increafe  of  the  parts  of  the  plant :  but  in  au¬ 
tumn,  when  the  leaves  begin  to  wither  and  fall  oft',  the  buds 
placed  on  the  wings  increafe,  and  the  embryo-plant  contained 
in  the  bud  is  fo  expanded,  that  the  leaves  and  flowers,  the  parts 
to  be  evolved  the  following  year,  are  diftinCUy  vifible.  Thus  in 
horfe-chefnut  the  leaves,  and  in  cornel  tree  the  flowers,  are  each 
to  be  obferved  in  their  refpeftive  buds. 

As  each  bud  contains  the  rudiments  of  a  plant,  and  would,  if 
feparated  from  its  parent  vegetable,  become  every  way  fimilar 
to  it,  Linnaus,  to  (how  the  wonderful  fertility  of  nature,  has 
made  a  calculation,  by  which  it  appears,  that,  in  a  trunk  fcarce 
exceeding  a  l'pan  in  breadth,  10,000  buds  (that  is,  herbs)  may 
be  produced.  What  an  infinite  number  then  of  plants  might 
be  railed  from  a  very  large  tree  ! 

GEM'vIATIO,  front  gemma,  “  a  bud  a  term  ufed  by  Lin¬ 
naeus,  exprefiive  of  the  form  of  the  buds,  their  origin,  and  their 
contents.  It  includes  both  thofe  properly  called  buds,  and  thole 
which  are  feated  at  the  roots,  ftvled  bulbs.  Buds  are  originally 
formed  either  of  the  footftalks  of  the  leaves,  of  ftipulae,  or  of 
feales  of  the  bark.  Their  contents  have  been  already  difeo- 
vered,  in  the  preceding  article,  to  be  either  flowers,  leaves,  or 
both. 

GEMONIiE  scat.®,  or  Gradus  Gf.monii,  among  the  Ro¬ 
mans,  was  much  the  fame  as  gallows  or  gibbet  in  England. 
Some  fay  they  were  thus  denominated  from  the  perfon  who 
railed  them  ;  others,  from  the  (hit  criminals  that  fuffered  on 
them  ;  and  others,  from  the  verb  gemo,  “  I  figh  or  groan.”  The 
gradus  gemonii,  according  to  Publius  Victor  or  Sextus  Rufus, 
was  a  place  railed  on  feveral  Heps,  from  whence  they  precipi¬ 
tated  their  criminals  ;  others  reprefent  it  as  a  place  whereon  of¬ 
fenders  were  executed,  and  afterwards  expofed  to  public  view. 
The  gemoni.e  fala ■  were  in  the  tenth  region  of  the  city,  near  the 
temple  of  Juno.  Camillus  firll  appropriated  the  place  to  this 
ufe,  in  the  year  of  Rome  358. 

GENDARMES,  or  Gens  d’armes,  in  the  French  armies, 
a  denomination  heretofore  given  to  a  (elect  body  of  horl'e,  on 
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account  of  their  fucceeding  the  ancient  gendarmes,  who  were 
thus  called  from  their  being  completely  clothed  in  armour. 
Thefe  troops  were  commanded  by  captain-lieutenants,  the  king 
and  the  princes  of  the  blood  being  their  captains  :  the  king’s 
troop,  betides  a  captain-lieutenant,  had  two  lub-lieutenants, 
three  entig'ns,  and  three  guidons. 

Grand  Gendarmes  were  a  troop  compofed  of  230  gentle¬ 
men  ;  the  king  himfelf  was  their  captain,  and  one  of  the  firtt 
peers  their  captain-lieutenant,  who  had  under  him  two  lieute¬ 
nants,  three  entigns,  three  guidons,  and  other  officers. 

Small  Gendarmes  were  the  Scots  gendarmes,  the  queen’s, 
the  dauphin’s,  the  gendarmes  of  Anjou,  Burgundy,  the  Englifh 
and  Flemilh  gendarmes,  having  each  a  captain-lieutenant,  lub- 
lieutenant,  enfign,  guidon,  and  quarter- mailer. 

Scots  Gendarmes  were  originally  inftituted  by  Charles  VII. 
of  France  about  the  middle  of  the  5th  century,  and  formed  a 
part  of  his  guard  ;  in  which  Ration  all'o  they  afted  under  other 
princes.  It  was  their  prerogative  to  take  precedence  of  all  the 
companies  of  the  gendarmerie  of  France,  and  on  particular 
occafions  they  even  preceded  the  two  companies  of  the  king’s 
moufquetaires.  The  Ions  of  the  Scottilh  monarchs  were  the 
ufual  captains  of  this  company  ;  and,  after  Mary’s  acceffion  to 
the  throne,  its  command  belonged  to  them  as  a  right.  It  was 
thence  that  James  VI.  made  a  claim  of  it  for  his  Ion  prince 
Henry.  This  honour  and  its  emoluments  were  alio  enjoyed  by 
Charles  1.  and  the  next  in  command  to  this  prince  was  Louis 
Stuart  duke  of  Lennox.  George  Gordon  marquis  of  Huntley 
fucceeded  the  duke  of  Lennox  in  the  year  1624,  and  took  the 
title  of  captain  or  commander  in  chief  when  Charles  I.  mounted 
the  Englifh  throne.  It  is  not  certain  whether  Charles  II.  was 
ever  captain  of  this  company ;  but  it  was  conferred  on  his 
brother  the  duke  of  York,  who  was  captain  of  the  Scots  gen¬ 
darmes  till  the  year  1667,  when  he  religned  his  commillion  into 
the  hands  of  the  French  king.  Since  that  time  no  native  of 
Great  Britain  has  enjoyed  this  command.  All  the  different 
gendarmeries  are  now  abolifhed,  in  confequence  of  the  reform¬ 
ing  fyftems  that  have  lately  taken  place  in  France. 

GENDER,  among  grammarians,  a  divifion  of  nouns  or 
names  to  diftinguilh  the  two  fexes.  This  was  the  original  in¬ 
tention  of  gender:  but  afterwards  other  words,  which  had  no 
proper  relation  either  to  the  one  fex  or  the  other,  had  genders 
affigned  them,  rather  out  of  caprice  than  reafon  ;  which  is  at 
length  eltabl idled  -by  cuftom.  Hence  genders  vary  according  to 
the  languages,  or  even  according  to  the  words  introduced  from 
one  language  into  another.  Thus  arbor  in  Latin  is  feminine, 
but  arbre  in  French  is  mafculine  ;  and  dens  in  Latin  is  mafcu- 
line,  but  dent  in  French  is  feminine. 

The  oriental  languages  frequently  negleft  the  ufe  of  genders, 
and  the  Perfian  language  has  none  at  all.  The  Latins,  Greeks, 
Ike.  generally  content  themlelves  to  expreis  the  different  gen¬ 
ders  by  different  terminations ;  as  bonus  equus ,  “  a  good  horle  j” 
bona  equa,  “  a  good  mare,”  &c.  But  in  Englifh  we  frequently 
go  further,  and  exprefs  the  difference  of  fex  by  different  words': 
as  boar,  fow;  boy,  girl  ;  buck,  doe;  bull,  cow;  cock,  hen; 
dog,  bitch,  &c.  We  have  only  about  24  feminines,  diftin- 
guifhed  from  the  males  by  the  variation  of  the  termination  of 
the  male  into  e/s  ;  of  which  number  are  abbet,  abbefs  ;  count, 
countefs  ;  aftor,  aftrefs ;  heir,  heirefs ;  prince,  priacefs,  8cc. 
which  is  all  that  our  language  knows  of  any  thing  like  genders. 
The  Greek  and  Latin ,  belides  the  mafculine  and  feminine,  have 
the  neuter,  common,  and  the  doubtful  gender ;  and  likewife 
the  epicene,  or  promifeuous,  which,  under  one  fingle  gender  and 
termination,  includes  both  the  kinds. 

GENDRE  (Louis  le),  an  elteemed  hitlorian,  born  at  Roan. 
He  became  canon  of  Notre  Dame  at  Paris,  fubchanter  of  the 
fame  church,  and  abbot  of  Notre  Dame  at  Claire  Fontaine  in 
the  diocefe  of  Chartres,  He  wrote  a  great  number  of  works, 
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the  principal  of  which  are  :  1.  The  Manners  and  Cuftoms  of 
the  French  in  the  different  times  of  that  monarchy.  2.  An 
Hiftory  of  France,  in  three  volumes  folio,  and  in  feven  volumes 
duodecimo.  3.  The  Life  of  Cardinal  d’Amboife.  He  died  in. 
H 33,  aged  78. 

Gendre  (Gilbert  Charles  le),  marquis  of  St.  Aubin,  coun- 
fellor  in  the  parliament  of  Paris,  and  afterwards  mailer  of  re- 
quefts  in  the  king’s  houfehold.  He  wrote  feveral  works,  but  is 
chiefly  diftinguifhed  by  his  Trait  de  l' opinion,  9  vols-iamo  ;  a 
curious  performance,  proving,  by  hiftoric  examples,  the  empire 
of  opinion  over  the  works  of  art  and  fcience.  He  died  at  Paris 
in  1746,  aged  $§. 

GEN  EALOGY,  an  enumeration  of  a  feries  of  anceftors,  or 
a  fummary  account  of  the  relations  and  alliances  of  a  perlon  or 
family,  both  in  a  direct  and  collateral  line.  The  word  is  Greek, 
■yinv.’K'iyia.,  which  is  formed  of  -ysv©-,  “  race  or  lineage,”  and 
Aoy'S--,  “  difeourfe.”  In  chapters  and  military  orders,  it  is  re¬ 
quired  that  the  candidates  produce  their  genealogy,  to  fhow 
their  family  defeents.  It  is  for  the  regulation  of  thefe  matters- 
that  moll  of  the  orders,  that  of  the  Bath  in  particular,  have  an- 
officer  appointed  by  the-ftatutes,  entitled  Gencnlogifl-,  who  keeps 
a  diftinf  t  regitter  of  the  pedigrees  of  the  knights  and  their  ef- 
quires.  See  Knights  of  the  B  a  th. 

GENEALOGICA  arbor,  or  Tree  of  Confanguinity,  figni- 
fies  a  genealogy  or  lineage  drawn  out  under  the  figure  of  a  tree, 
with  its  root,  itock,  branches,  &c.  The  genealogical  degrees 
are  ufually  reprefented  in  circles,  ranged  over,  under,  and  befide 
each  other.  This  the  Greeks  called Jlermnata,  a  word  fignifying 
crowti,  garland,  or  the  like.  See  the  articles  Consanguinity 
and  Descent,  and  the  plates  there  referred  to. 

GENEP,  a  ltrong  town  of  Germany,  in  the  circle  of  Weft- 
phalia,  iubjeiT  to  the  king  of  Pruilia.  E.  long.  4.  29.  N.  lat. 
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GENERAL,  an  appellation  given  to  whatever  belongs  to  a 
whole  genus. 

General  AJfembly.  See  Assembly. 

General  Charge ,  in  law.  See  Charge  to  enter  Heir. 

General  Terms,  among  logicians,  thofe  which  are  made  the- 
figns  of  general  ideas.  See  Logic  and  Metaphysics. 

General  Warrant.  See  Warrant. 

General  of  an  Army,  in  the  art  of  war,  he  who  commands- 
in  chief.  See  the  article  WrAR,  where  his  office  and  duties  are- 
fpoken  of. 

General  of  the  Artillery.  See  Ordnance.. 

General  of  Horfe,_  and  General  of  Foot,  are  polls  next  un¬ 
der  the  general  of  the  army;  and  thefe  have  upon  all  occafions  an  . 
ablolute  authority  over  all  the  horfe  and  foot  in  the  army. 

^(77«^u?^-General,  one  who  attends  the  general,  aififts  in 
council,  and  carries  the  general’s  orders  to  the  army.  He  dif- 
tributes  the  daily  orders  to  the  majors  of  brigade.  He  is  iike- 
wife  charged  with  the  general  detail  of  the  duty  of  the  army. 
The  majors  of  brigade  fend  every  morning  to  the  adjutant-gene¬ 
ral  an  exa£t  return,  by  battalion  and  company,  of  the  men  of" 
his  brigade.  In  a  day  of  battle  the  adjutant-general  fees  the 
infantry  drawn  up  ;  after  which,  he  places  himlelf  by  the  ge¬ 
neral,  to  receive  any  orders  which  may  regard  the  corps  of 
which  he  has  the  detail.  In  a  liege,  he  orders  the  number  of 
workmen  demanded,,  and  figns  the  warrant  for  their  payment. 
He  receives  the  guards  of  the  trenches  at  their  rendezvous,  and 
examines  their  condition  ;  he  gives  and  figns  all  orders  for  par¬ 
ties.  He  has'an  orderly  ferjeant  from  each  brigade  of  infantry 
in  the  line,  to  carry  fuch  orders  as  he  may  have  occafion  to  fend 
from  the  general.. 

Lieu  tenant-  General,  is  the  next  in  command  after  the  ge¬ 
neral  ;  and  provided  he  fhould  die  or  be  killed,  the  order  is,  that 
the  oldeli  lieutenant-general  {hall  take  the  command.  This  of¬ 
fice  is  the  firft  military  dignity  after  that  of  a  general.  One  part 
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ef  their  function  is,  to  affift  the  general  with  their  counfel:  they 
ought,  therefore,  ifpotrible,  to  poflefs  the  fame  qualities  with  the 
general  himfelf;  and  the  more,  as  they  often  command  armies 
in  chief!  The  number  of  lieutenant-generals  have  been  mul¬ 
tiplied  of  late  in  Europe,  in  proportion  as  the  armies  have  be¬ 
come  numerous.  They  ferve,  either  in  the  field  or  in  fieges, 
according  to  the  dates  of  their  commiflions.  In  battle,  the  oldeft 
commands  the  right  wing  of  the  army,  the  fecond  the  left  wing, 
the  third  the  centre;  the  fourth  the  right  wing  of  the  fecond 
line,  the  fifth  the  left  wing,  the  fixth  the  centre— and  fo  on.  In 
fieges,  the  lieutenant-generals  always  command  the  right  of  the 
principal  attack,  and  order  what  they  judge  proper  for  the  ad¬ 
vancement  of  the  fiege  during  the  24  hours  they  are  in  the 
trenches,  except  the  attacks,  which  they  are  not  to  make  without 
an  order  from  the  general-in-chief. 

Lieutenant-  General  of  the  Ordnance.  See  Ordnance. 

Lieutenant- General  of  Artillery,  is,  or  ought  to  be,  a 
very  great  mathematician  and  an  able  engineer,  to  know  all 
the  powers  of  artillery,  to  underhand  the  attack  and  defence  of 
fortified  places  in  all  its  different  branches,  how  to  difpofe  of 
the  artillery  in  the  day  of  battle  to  the  belt  advantage,  to  con¬ 
duit  its  march  and  retreat,  as  alfo  to  be  well  acquainted  with 
all  the  numerous  apparatus  belonging  to  the  train,  and  to  the 
laboratory,  Sec. 

Itfq/or-GENERAL,  the  next  officer  to  the  lieutenant-general. 
His  chief  bufinefs  is  to  receive  orders  from  the  general,  or,  in  his 
ablence,  from  the  lieutenant-general  of  the  day;  which  he  is  to 
diflsribute  to  the  brigade-majors,  with  whom  he  is  to  regulate 
the  guards,  convoys,  detachments,  Src.  On  him  the  whole  fa¬ 
tigue  and  detail  of  dirty  of  the  army  reft.  It  is  the  major-gene¬ 
ral  of  the  day  who  is  charged  with  the  encampment  of  the  army, 
who  places  himfelf  at  the  head  of  it  when  they  march,  who 
marks  out  the  ground  of  the  camp  to  the  quarter- mafter- gene¬ 
ral,  and  who  places  the  new  guards  for  the  fafety  of  the  camp. 
The  day  the  army  is  to  march,  he  dictates  to  the  field-officers 
the  order  of  the  march,  which  he  has  received  from  the  general, 
and  on  other  days  gives  them  the  parole.  In  a  fixed  camp  he 
is  charged  with  the  foraging,  with  reconnoitring  the  ground  for- 
it,  and  polling  the  efcorts,  &c.  In  fieges,  if  there  are  two  fepa- 
rate  attacks,  the  fecond  belongs  to  him  ;  but  if  there  is  but  one, 
he  takes,  either  from  the  right  or  left  of  the  attack,  that  which 
the  lieutenant-general  has  not  cholen.  When  the  army  is  un¬ 
der  arms,  he  affifts  the  lieutenant-general,  whofe  orders  he  exe¬ 
cutes.  If  the  army  marches  to  an  engagement,  his  poll  is  at 
the  head  of  the  guards  of  the  army,  until  they  are  near  enough 
to  the  enemy  to  rejoin  their  different  corps  ;  after  which  he  re¬ 
tires  to  his  own  proper  poll :  for  the  major-generals  are  dif- 
pofed  in  the  order  of  battle  as  the  lieutenant-generals  are;  to 
whom,  however,  they  are  fubordinate  for  the  command  of  their 
divifions.  The  major-general  has  one  aid-de-camp,  having 
additional  pay  for  executing  his  orders. 

General,  is  alfo  ufed  for  a  certain  march,  or  beat  of  drum ; 
being  the  firft  which  gives  notice,  commonly  in  the  morning 
early,  for  the  infantry  to  be  in  rcadinet's  to  march. 

General  is  likewife  an  appellation  by  which  officers  in  law, 
in  the  revenues.  See.  are  diftinguiihed ;  as,  attorney -general, 
f olicitor-general,  &c.  receiver-general,  comptroller-general,  Sec. 
See  Attorney,  &c. 

General  is  alfo  ufed  for  the  chief  of  an  order  of  monks, 
or  of  all  the  houfes  and  congregations  eftablilhed  under  the 
fame  rule.  Thus  we  fay,  the  General  of  the  Francilcans,  Cifter- 
t-ians.  See. 

GENERALISSIMO,  called  alfo  captain-general,  and  lim¬ 
ply  General,  is  an  officer  who  commands  all  the  military  pow¬ 
ers  of  a  nation,  who  gives  orders  to  all  the  other  general  offi¬ 
cers,  ar.d  receives  no  orders  himfelf  but  from  the  king.  Monf. 


Balzac  obferves,  that  the  cardinal  de  Richelieu  firft  coined  this 
word,  of  his  own  abfolute  authority,  upon  his  going  to  com¬ 
mand  the  French  army  in  Italy. 

GENERATE,  in  mufic,  is  ufed  to  fignify  the  operation  of 
that  mechanical  power  in  nature  which  every  found  has  in 
producing  one  or  more  different  founds.  Thus  any  given 
found,  however  fimple,  produces  along  with  itfelf  its  oftave, 
and  two  other  founds  extremely  fharp,  viz.  its  twelfth  above, 
that  is  to  fay,  the  oftave  of  its  fifth  ;  and  the  other  the  feven- 
teenth  above,  or,  in  other  words,  the  double  oftave  of  its  third 
major.  Whether  we  fuppofe  this  procreation  of  founds  to  re- 
fult  from  an  aptitude  in  the  texture  and  magnitude  of  certain 
particles  in  the  air,  for  conveying  to  our  ears  vibrations  that 
bear  thofe  proportions  one  to  another,  as  being  determined  at 
once  by  the  partial  and  total  ofcillations  of  any  mufical  firing; 
from  whatever  economy  of  nature  we  choofe  to  trace  it  ;  the 
power  of  one  found  thus  to  produce  another  when  in  aftion  is 
faid  to  generate.  The  fame  word  is  applied  by  Signior  Tartini 
and  his  followers,  to  any  two  founds  which,  fimultaneoufiy 
heard,  produce  a  third. 

GENERATED,  or  Genited,  is  ufed  by  fome  mathema¬ 
tical  writers  for  whatever  is  produced,  either  in  arithmetic,  by 
the  multiplication,  divifion,  or  extraction  of  roots  ;  or  in  geo¬ 
metry,  by  the  invention  of  the  contents,  areas,  and  tides;  or  of 
extreme  and  mean  proportionals,  without  arithmetical  addition 
and  fubtraftion. 

GENERATING  line,  or  figure,  in  geometry,  is  that 
which  by  its  motion  of  revolution  produces  any  other  figure, 
plane  or  folid.  See  Genesis-. 

GENERATION,  in  phyfiology,  the  aft  of  procreating  and 
producing  a  being  fimilar  to  the  parent.  See  Midwifery. 

Generation  of  F'ijbes.  See  Comparative  Anatomy,  p.  636; 
and  Ichthyology. 

Generation  of  Plants.  See  Botany,  p.  33, 

Generationc/Tv/tA.  See  Comparative  Anatomy,  p.  658 ; 
and  Entomology. 

Parts  of  Generation.  See  Anatomy,  p.  208  and  209. 

Generation,  in  mathematics,  is  ufed  for  formation  orpro- 
duftion.  Thus  we  meet  with  the  generation  of  equations, 
curves,  folids,  & c. 

Generation,  in  theology.  The  Father  is  faid  by  fome  di¬ 
vines  to  have  produced  his  Word  or  Son  from  all  eternity  by 
way  of  generation  ;  on  which  occafion  the  word  generation 
raifes  a  peculiar  idea  :  that  proceffion,  which  is  really  effefted 
in  the  way  of  underftanding,  is  called  generation,  becaufe,  in 
virtue  thereof,  the  Word  becomes  like  to  him  from  whom  he 
takes  this  original ;  or,  as  St.  Paul  expreffes  it.  is  the  figure  or 
image  of  his  fubftance,  2.  e.  of  his  being  and  nature.  And 
hence  it  is,  they  fay,  that  the  fecond  Perfion  in  the  Trinity  is 
called  the  Son. 

Generation  is  alfo  ufed,  though  fomewhat  improperly,  tor 
genealogy,  or  the  feries  of  children  iflued  from  the  fame  ttock. 
Thus  the  gofpel  of  St.  Matthew  commences  with  the  book  of 
the  generation  of  Jelus  Chrift,  &c.  The  latter  and  more  accu¬ 
rate  tranfiators,  inftead  of  generation,  ufe  the  word  genealogy. 

Generation  is  alfo  ufed  to  fignify  a  people, .race,  or  nation, 
efpecially  in  the  literal  tranflations  of  the  feripture,  where  the 
word  generally  occurs  wherever  the  Latin  has  gene-ratio,  and 
the  Greek  ytno-n;.  Thus,  “  A. wicked  and  perverfe  generation 
feeketh  a  fign,”  &c.  “  One  generation  paffeth  away,  and  ano¬ 
ther  cometh,”  See. 

Generation  is  alfo  ufed  in  the  fenfe  of  an  age,  or  the  or¬ 
dinary  period  of  man’s  life.  Thus  we  fay,  “  to  the  third  and 
fourth  generation.”  In  this  fenfe  hiftorians  ufually  reckon 
a  generation  to  be  the  fpace  of  33  years  or  thereabouts.  See 
Age.  Herodotus- makes  three  generations  in  an  hundred  years  } 
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which  Computation  appears  from  the  later  authors  of  political 
arithmetic  to  be  pretty  juft. 

GENERATOR,  in  mufic,  fignifies  the  principal  (bund  or 
founds  by  which  others  are  produced.  Thus  the  lowed  C  for 
the  treble  of  the  harpfichord,  befides  its  o&ave,  will  ftrike  an 
attentive  ear  with  its  twelfth  above,  or  G  in  alt,  and  with  its 
feventeenth  above,  or  E  in  alt.  The  C,  therefore,  is  called  their 
generator,  the  G  and  E  its  products  or  harmonics.  But  in  the 
approximation  of  chords,  for  G  its  oCtave  below  is  fubftituted, 
which  conftitutes  a  fifth  from  the  generator  or  loweft  C  ;  and 
for  E  is  likewife  fubftituted  its  fifteenth  below,  which,  with  the 
abovementioned  C,  forms  a  third  major.  To  the  loweft  notes, 
therefore,  exchanged  for  thefe  in  alt  by  fubftitution,  the  deno¬ 
minations  of  produCts  or  harmonics  are  likewife  given,  whilft  the 
C  retains  the  name  of  their  generator.  But  (till,  according  to  the 
fyftem  of  Tartini,  two  notes  in  concord,  which  when  founded 
produce  a  third,  may  be  termed  the  concurring  generators  of  that 
third.  See  Generation  Harmonique,  par  M.  Rameau  ;  fee  alfo 
that  delineation  of  Tartini’s  fyftem  called  Tbc power  and  prin¬ 
ciples  of  harmony 

GENERIC  name,  in  natural  hiftory,  the  word  ufed  to  fig- 
nify  all  the  fpecies  of  natural  bodies  which  agree  in  certain  ef- 
fential  and  peculiar  characters,  and  therefore  all  of  the  fame 
family  or  kind ;  fo  that  the  word  ufed  as  the  generical  name 
equally  exprefles  every  one  of  them,  and  feme  other  words  ex- 
preiiive  of  the  peculiar  qualities  or  figures  of  each  are  added,  in 
order  to  denote  them  fingly,  and  make  up  what  is  called  the  fpe- 
cific  name.  See  Botany,  Zoology,  &c. 

GENESIS,  the  firft  book  of  the  Old  Teftament,  containing 
the  hiftory  of  the  creation  and  the  lives  of  the  firft  patriarchs. 
The  book  of  Genefis  (lands  at  the  head  of  the  Pentateuch.  Its 
author  is  held  to  be  Mofes  :  it  contains  the  relation  of  2369 
years,  viz.  from  the  beginning  of  the  world  to  the  death  of  Jo¬ 
feph.  The  Jews  are  forbidden  to  read  the  beginning  of  Gene¬ 
fis  and  the  beginning  of  Ezekiel  before  30  years  of  age.  The 
Hebrews  called  this  book  Berefchith,  becaufe  it  begins  with  that 
word,  which  in  their  language  fignifies  in  principio,  or  “  in  the  be¬ 
ginning.”  The  Greeks  gave  it  the  name  Genefis,  Teves-jc,  q.  d.  pro¬ 
duction,  generation,  becaufe  it  begins  with  the  hiftory  of  the  pro¬ 
duction  or  generation  of  all  beings.  This  book,  befides  the  hiftory  of 
the  creation,  contains  an  account  of  the  original  innocence  and  fall 
of  man;  the  propagation  of  mankind  ;  the  rife  of  religion  ;  the 
general  defection  and  corruption  of  the  world  ;  the  deluge  ;  the 
reftoration  of  the  world  ;  the  division  and  peopling  of  the  earth  ; 
and  the  hiftory  of  the  firft  patriarchs  to  the  death  of  Jofeph.  It 
was  eafy  for  Mofes  to  be  fatisfied  of  the  truth  of  wh»t  he  delivers 
in  this  book,  becaufe  it  came  down  to  him  through  a  few  hands: 
for  from  Adam  to  Noah  there  was  one  man,  viz.  Methufelah, 
who  lived  (o  long  as  to  fee  them  both  :  in  like  manner  Shem 
converted  with  Noah  and  Abraham  ;  Ifaac  with  Abiaham  and 
Jofeph,  from  whom  the  records  of  this  book  might  eafily  be  con¬ 
veyed  to  Mofes  by  Amram,  who  was  contemporary  with  Jofeph. 

Genesis,  in  geometry,  denotes  the  formation  of  a  line, 
plane,  or  folid,  by  the  motion  or  flux  of  a  point,  line,  or  fur- 
face.  See  Fluxions.  The  genefis  or  formation,  c.  gr.  of  a 
globe  or  fphere  is  conceived  by  fuppofing  a  femicircle  to  revolve 
upon  a  right  line,  drawn  from  one  extreme  thereof  to  the  other, 
called  its  axis,  or  axis  of  circumvolution :  the  motion  or 
revolution  of  that  femicircle  is  the  genefi's  of  the  fphere,  Sec. 
In  the  genefis  of  figures,  &c.  the  line  or  furface  that  moves  is 
called  the  deferihent ;  and  the  line  round  which,  or  according 
to  which,  the  revolution  or  motion  is  made,  the  dirig ent. 

GENET,  Gennet,  or  'Jennet,  in  the  manege,  denotes  a 
fmall-fized  well-proportioned  Spanifh  horfe.  To  ride  a  la  ge- 
nette  is  to  ride  after  the  Spanifh  fafhion,  fo  Ihort  that  the  fpurs 
bear  upon  the  horfe's  flank. 


GENETHLIA,  in  antiquity,  a  folemnity  kept  in  memory 
of  fome  perfon  deceafed. 

GENETHLIACI,  in  aftrology,perfons  who  ereCt  horofeopes, 
or  pretend  to  foretel  what  fhall  befall  a  man  by  means  of  the 
(bars  which  prefided  at  his  nativity.  The  word  is  formed  of  the 
Greek  rs«0?  *),  “  origin,  generation,  nativity.”  The  ancients  called 
them  Cbaldcei,  and  by  the  general  name  mathematici :  accord¬ 
ingly,  the  feveral  civil  and  canon  laws  which  we  find  made 
againft  the  mathematicians  only  refpeCt  the  gcnethliaci  or  af- 
trologers.  They  were  expelled  Rome  by  a  formal  decree  of  the 
fenate,  and  yet  found  fo  much  protection  from  the  credulity  of 
the  people,  that  they  remained  therein  unmolefted.  Hence  an 
ancient  author  fpeaks  of  them  as  hominum  genus,  quod  in  emit  ate 
nofra  femper  &  vetahitur  &  retinebitur . 

GENETTE,  in  zoology.  See  Viyekka. 

GENEVA,  an  ancient,  large,  and  populous  town,  capital  of 
a  republic  of  the  fame  name,  near  the  confines  of  France  and 
Swifterland.  It  is  leated  on  the  rnoft  narrow  part  of  the  lake 
of  the  fame  name,  where  the  Rhone  ilfues  in  two  large  narrow 
channels,  which  foon  after  unite.  T’his  river  divides  the  city 
into  two  unequal  parts.  Geneva,  which  lies  partly  in  the  plain 
on  the  borders  of  the  lake,  and  partly  on  a  gentle  afeent,  is  irre¬ 
gularly  built.  It  is  the  moft  populous  town  of  Swifterland, 
containing  24,000  fouls.  The  reformation,  firft  preached  at 
Geneva  by  William  Farel,  a  native  of  Gap,  and  Peter  \  iret  of 
Orbe,  owed  its  final  reception  and  eftablifhment  here  to  the  ce¬ 
lebrated  John  Calvin.  The  treaty  of  alliance  which  Geneva 
contracted  with  Bern  and  Friburg  in  1526  maybe  confidered 
as  the  true  era  of  its  liberty  and  independence  ;  for,  not  long 
after,  the  dukes  of  Savoy  were  deprived  of  the  authority  which 
they  poffeifed  over  this  city,  the  bifhop  was  expelled,  a  repub¬ 
lican  form  of  government  eftablifhed,  and  the  reformation  in¬ 
troduced.  In  15S4  Geneva  concluded  a.  treaty  of  perpetual  al¬ 
liance  with  Zurich  and  Bern,  by  which  it  is  allied  with  the  Swifs 
cantons.  It  is  governed  by  a  fenate,  or  little  council  of  23  ;  of 
which  four  are  annually  chofen  fyndics,  who  are  the  chiet  ma- 
giftrates.  Thus  far  the  government  is  ariftocratic.  But  there 
is  alfo  a  great  council,  and  a  general  council  or  afiembly  of  the 
people;  the  latter  amounting  to  about  1500,  who  name  half 
the  members  of  the  great  council,  as  the  fenate  does  the  other 
half.  This  is  the  democratic  part  of  the  government.  During 
the  greater  part  of  the  laft  century  to  the  year  1789,  the  hiftory 
of  Geneva  contains  little  more  than  a  narrative  of  contefts  be¬ 
tween  the  ariftocratic  and  the  popular  parties,  the  hiftory  of 
which  would  require  a  volume  to  relate.  It  may  fulfice  to  ob- 
ferve  here,  that  the  years  1768,  1782,  and  1789,  were  diftin- 
guifhed  by  great  revolutions  ;  and  that,  by  the  laft,  the  confti- 
tution  was  wifely  modelled  into  a  mean  between  the  too  popu¬ 
lar  form  eftablifited  in  1768  and  the  too  ariltocratical  form  el- 
tablifhed  in  1782.  The  houfes  of  Geneva  are  lofty,  and 
many  that  ftand  in  the  trading  part  of  the  city  have  arcades 
of  wGod,  which  are  raifed  even  to  the  upper  ftories.  Thefe  ar¬ 
cades,  fupporteu  by  pillars,  give  a  gloomy  appearance  to  the 
ftreet,  but  are  ufeful  to  the  inhabitants  in  protecting  them  from 
the  Tun  and  rain.  Playing  at  cards,  or  drinking  at  public- 
houles,  is  not  permitted  ;  but  they  exercife  their  militia,  play  at 
bowls,  and  have  other  diverfions  on  Sunday  :  where,  however, 
the  duties  of  the  day,  during  the  hours  appropriated  to  divine 
fervice,  are  obferved  with  the  moil  refpeCtful  decorum.  The  ci¬ 
tizens  of  both  fexes  are  remarkably  well  inftruCted,  and  “  it 
is  not  uncommon,”  fays  Dr.  Moore,  “  to  fiud  mechanics,  in  the 
intervals  of  their  labour,  amufing  themfeives  v/ith  the  works  of 
Eocke,  Montefquieu,  Newton,  and  other  productions  of  the 
fame  kind.”  Geneva  is  40  miles  N.  £.  of  Chamberry,  and  135 
N.  W.  of  Turin.  E.  Ion.  6.  5.  N.  lat.  46.  12. 

Lake  of  Geneva,  a  magnificent  expanle  of  water,  in  Swif- 
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ferland,  which,  from  one  extremity  of  it  at  the  city  of  Geneva 
to  the  other  at  the  town  of  Villeneuve,  extends  54  miles  in 
length  ;  and  its  hreadth  in  its  wideft  part  is  12.  Ir  is  in  the 
fhape  of  a  crefcent,  of  which  Swiflerland  forms  the  concave,  and 
Savoy  the  convex  part.  Savoy  affords  a  rude  and  awful  boun¬ 
dary  of  afpiring  Alps,  craggy',  and  covered  with  the  ice  of  ages. 
From  Geneva  to  the  environs  of  Laufanne,  the  country  Hopes, 
for  a  considerable  way,  to  the  margin  of  the  lake,  and  is  enriched 
with  all  the  varieties  that  nature  can  bellow.  The  long  ridge 
of  the  Jura,  fertile  in  palturage,  and  varied  with  woods,  backs 
the  beautiful  tracft.  Near  Laufanne  the  banks  rife  confiderably, 
and  form  a  charming  terrace.  A  few  miles  bey'ond  that  town 
is  a  rapid  delcent.  Near  Vevay  begins  a  plain,  which  is  conti¬ 
nued  far  beyond  the  end  of  the  lake,  but  contracted,  by  the  ap¬ 
proach  of  the  mountains  toward  the  water ;  the  colour  of 
which  is  extremely  beautiful,  clear,  and  at  adiltance  leems  of  a 
lovely  blue.  The  depth  is  various  j  the  greateft  yet  found  by' 
founding  is  160  fathoms.  Like  all  inland  lakes,  inclofed  within 
high  mountains,  it  is  fubjeft  to  fudden  ttorms.  Among  the 
birds  which  frequent  this  lake,  are  the  tippet  gre’.es  (Pennant’s 
Brit.  Zool.  vol.  ii.  N  223.),  which  appear  in  December,  and 
retire  in  February.  Their  ikins  are  an  elegant  article  of  luxury, 
and  fell  for  12  or  14s.  each.  Thefe  birds  are  obliged  to  breed  in 
other  places,  this  lake  being  almoit  totally  deftitute  of  reeds  and 
ruffes,  in  which  they  form  their  floating  nett.  The  river  Rhone 
runs  through  the  whole  extent  of  this  lake,  from  its  £.  to  its 
S.  W.  extremity. 

Geneva,  or  Gin,  among  diltillers,  an  ordinary  malt  fpirit 
diftilled  a  fecond  time,  with  the  addition  of  fome  juniper  berries. 
Originally'  the  berries  were  added  to  the  malt  in  the  grinding; 
fo  that  the  fpirit  thus  obtained  was  flavoured  with  the  berries 
from  the  firlt,  and  exceeded  all  that  could  be  made  by  any  other 
method.  At  prefent  they  leave  out  the  berries  entirely',  and 
give  their  fpirits  a  flavour  by  diftilling  them  with  a  proper 
quantity  of  oil  of  turpentine;  which,  though  it  nearly  relem- 
bles  the  flavour  of  juniper-berries,  has  few  of  their  valuable 
qualities. 

GENEVIEVE  (fathers  or  religious  of),  the  name  of  a  con¬ 
gregation  of  regular  canons  of  the  order  of  St,  Auguftine,  ef- 
tabliffed  in  France.  The  congregation  of  St.  Genevieve  is  a  re¬ 
form  of  the  Auguftine  canons.  It  was  begun  by'  St.  Charles 
Faure  in  the  abbey  of  St.  Vincent  de  Senlis,  of  which  he  was 
a  member  in  the  year  1618.  In  the  year  1634  the  abbey  was 
made  eleCtive  ;  and  a  general  chapter,  compofed  of  the  fupe- 
riors  of  15  houfes  who  had  now  received  the  reform,  chofe  F. 
Faure  coadjutor  of  the  abbey  of  St.  Genevieve,  and  general  of 
the  whole  congregation.  Such  were  its  beginnings.  It  has 
fince  increaled  very  much,  and  it  now  conlilts  of  above  a  hun¬ 
dred  monafteries  ;  in  fome  whereof  the  religious  are  employed 
in  the  admlniftration  of  the  parithes  and  hofpitals,  and  in 
others  in  the  celebration  of  divine  fervice,  and  the  inftru£tion  of 
ecclefialtics  in  feminaries  for  the  purpofe.  The  congregation 
takes  its  name  from  the  abbey  of  St.  Genevieve,  which  is  the 
chief  of  the  order,  and  whole  abbot  is  the  general  thereof.  The 
abbey  itfelf  took  its  name  from  St.  Genevieve,  the  patronefs  of 
the  city  of  Paris,  who  died  in  the  year  512.  Five  years  after 
her  death,  Clovis  eredted  the  church  of  St.  Genevieve,  under  the 
name  and  invocation  of  St.  Peter,  where  her  relics  are  ftill,  or 
were  till  lately,  preferved,  her  ihiine  vifited,  and  her  image  car¬ 
ried  with  great  proceflions  and  ceremonies  upon  extraordinary 
occafions,  as  when  fome  great  favour  is  to  be  entreated  of 
heaven. 

GENIAL,  an  epithet  given  by  the  Pagans  to  certain  gods 
who  were  fuppofed  to  prefide  over  generation.  The  gnial 
gods,  fays  Feftus,  were  earth,  air,  fire,  and  water.  The  twelve 
figns,  together  with  the  fun  and  moon,  were  fometiines  alfo 
ranked  in  the  number. 
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GENII,  a  fort  of  intermediate  beings,  by  the  Mahometans 
believed  to  exift,  between  men  and  a  igels.  They  arc  of  a  grofter 
fabric  than  the  latter,  but  much  more  adtive  and  powerful 
than  the  former.  Some  of  them  are  good,  others  bad,  and  they 
are  capable  of  future  falvation  or  damnation  like  men.  The 
Orientals  pretend  that  thele  genii  inhabited  the  world  many 
thouland  years  before  the  creation  of  Adam,  under  the  reigns  of 
fevera!  princes,  who  all  bore  the  common  name  of  Solomon  : 
that,  falling  at  length  into  an  ahnoft  general  corruption,  Eblis 
was  lent  to  drive  them  into  a  remote  part  of  the  earth,  there  to 
be  confined  ;  and  that  lome  of  that  generation  ftill  remaining, 
were  by  Tamurath,  one  of  the  ancient  kings  of  Perfia,  forced 
to  retreat  into  the  famous  mountain  of  Kaf ;  of  whole  I’ueeef- 
fions  and  wars  they  have  many  fabulous  and  romantic  ltories. 
They'  alfo  made  feveral  ranks  and  degrees  among  this  kind  of 
beings  (if  they  are  not  rather  different  fpecies) ;  fome  being  ab- 
folutely  called  Jin  ;  fome  Peri,  or  fairies ;  fome  IYiv,  or  giants  ; 
and  others  Tacwins,  or  fates. 

GENIOGLOSSI,  in  anatomy'.  See  Anatomy,  Table  of 
the  Mnfeles. 

GENIOHYOIDyEUS,  in  anatomy'.  Iiid. 

GENIOSTOMA,  in  botany  ;  a  genus  of  the  monogymia 
order,  belonging  to  the  pentandria  clafs  of  plants.  The  caly'x 
is  a  turbinated  quinquefid  perianthium  ;  the  corolla  monopeta- 
lous  and  tubular  ;  the  ftamina  live  lliort  filaments;  the  antheras 
oblong;  the  feeds  very  numerous  and  lubangulated,  placed  on 
a  filiform  receptacle. 

GENIPPA,  in  botany  ;  a  genus  of  the  monogynia  order,  be¬ 
longing  to  the  pentandria  clafs  of  plants,  and  in  the  natural 
method  ranking  under  the  30th  order,  Contortee.  The  corolla 
is  wheel-ffaped  ;  the  ftigma  club-ffaped  ;  the  berry  bilocular; 
the  feeds  nettling  in  acarnous  heart-lhaped  fubftance. 

GENISTA,  broom,  or  dyers-weed;  a  genus  of  the  de- 
candria  order,  belonging  to  the  diadelphia  clafs  of  plants,  and 
in  the  natural  method  ranking  under  the32d  order,  Papilianaceee. 
The  caly'x  is  bilabiate,  the  upper  lip  bidented,  the  under  one 
trideiitate ;  the  vexillum  is  oblong  and  reflexed,  or  turned  back 
from  the  piftil  and  ftamina.  There  are  feveral  fpecies,  of 
which  the  molt  remarkable  are  the  cytifo-genilta,  or  common 
broom,  and  the  tindtoria,  or  dyers-weed.  The  firlt  is  too  well 
known  to  need  defeription.  Its  young  flowers  are  fometimes 
preferved  as  pickles  ;  and  the  plant,  when  burnt,  affords  a  to¬ 
lerably  pure  alkaline  fait.  Dr.  ivlead  relates  the  cafe  of  a  drop- 
fical  patient  that  was  cured  by  taking  half  a  pint  of  a  decodtion 
of  green  broom  tops,  with  a  lpoonful  of  whole  white  muftard 
feed,  every  morning  and  evening.  The  patient  had  been  tapped 
three  times,  and  tried  the  ufual  remedies  before.  The  feeds,  or 
an  infulion  of  them,  drank  freely,  have  been  known  to  produce 
limilar  happy  effects;  but  thefe  are  to  be  expected  in  very  few 
inftances.  Cows,  horfes,  and  ffeep,  refufe  the  plant.  2.  The 
tindtoria  is  alfo  a  native  of  Britain.  It  riles*  with  fhrubby  ltalks 
three  feet  high,  garnifhed  with  fpear-fhaped  leaves  placed  alter¬ 
nate,  and  terminated  by  feveral  fpikes  ot  yellow  flowers,  luc- 
ceeded  byr  pods.  The  branches  of  the  plant  are  ufed  by  dyers 
for  giving  a  yellow  colour ;  from  whence  it  is  called  dyers- broom, 
green-wood,  wood  waxen,  or  dyers-weed.  A  dram  and  an 
half  of  the  powdered  feeds  operates  as  a  mild  purgative.  A  de¬ 
codtion  of  the  plant  is  diuretic,  and,  like  the  former,  has  proved 
ferviceablc  in  dropfical  cafes.  Horles,  cows,  goats,  and  Iheep, 
eat  it. 

GENITAL,  an  appellation  given  to  whatever  belongs  to  the 
parts  of  generation.  See  Anatomy,  p.  20S. 

GENITES,  among  the  Hebrews,  thofe  defeended  from 
Abraham  without  any  mixture  of  foreign  blood.  T.  he  Greeks 
diftinguiffed  by  the  name  of  genites  fuch  of  the  Jews  as  were 
fprung  from  parents  who,  during  the  Babyloniff  captivity’,  had. 
not  allied  with  any  gentile  family. 
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GENITIVE,  In  grammar,  thefecond  cafe  of  the  declenfion 
-of  nouns.  The  relation  of  one  thing  confidered  as  belonging 
in  fume  manner  to  another  has  occafioned  a  peculiar  termi¬ 
nation  of  nouns  called  the  genitive  cafe ;  but  in  the  vulgar 
tongues  they  make  ufe  of  a  fign  to  exprefs  the  relation  of  this 
cafe!  In  Englifh  they  prefix  the  particle  of,  in  French  de  or  du , 
&c.  though  in  ftriCtnefs  there  are  no  cales  in  either  o(  thefe 
languages  ;  inafmuch  as  they  do  not  exprefs  the  different  re¬ 
lations  of  things  by  different  terminations,  but  by  additional 
prepofitions,  which  is  otherwife  in  the  Latin.  See  Grammar. 

GENIUS,  a  good  or  evil  fpirit  or  daemon,  whom  the  an¬ 
cients  fuppofed  let  over  each  perfon,  to  direct  his  birth,  ac¬ 
company  him  in  life,  and  to  be  his  guard.  See  Daemon. 
Among  the  Romans,  Feftus  oblerves,  the  name  genius  was  given 
to  “  the  god  who  had  the  power  of  doing  all  things,’  dcum  qvi 
<vim  obtincrct  rerum  omnium  gercndarum  ;  which  Volfms,  de  Idol. 
rather  choofes  to  read  genendarum,  “  who  has  the  power  of  pro¬ 
ducing  all  things,”  by  reafon  C'enforinus  frequently  ufes  gerere 
for  gigjiere.  Accordingly  St.  Auguftin,  de  Civitat.  Dei,  re¬ 
lates,  from  Varro,  that  the  genius  was  a  god  who  had  the 
power  of  generating  all  things,  and  prefided  over  them  when 
produced.  Feftus  acids,  that  Aufuftius  Ipake  of  the  ge-- 
nius  as  the  Son  of  God,  and  the  Father  of  men,  who  gave  them 
life.  Others,  however,  reprefented  the  genius  as  the  peculiar  or 
tutelary  god  of  each  place  :  and  it  is  certain  the  laft  is  the  moft 
ufual  meaning  of  the  word.  The  ancients  had  their  genii  of  na¬ 
tions,  of  cities,  of  provinces,  &c.  Nothing  is  more  common  than 
the  following  infeription  on  medals — genius  populi  U0M.‘cthe 
genius  of  the  Roman  people  or  genio  pop.  eom.  “  to  the 
genius  of  the  Roman  people.”  In  this  lenfe,  genius  and  lar 
were  the  fame  thing  ;  as,  in  effeCt,  Centorinus  and  Apulius 
affirm  they  were.  See  Lares  and  Penates. 

The  Flatonifts  and  other  eaftern  phiiolophers  fuppofed  the 
genii  to  inhabit  the  vaft  region  or  extent  of  air  between  earth 
and  heaven.  They  were  a  fort  of  intermediate  powers,  who 
did  the  office  of  mediators  between  gods  and  men.  They  were 
the  interpreters  and  agents  of  the  gods,  communicated  the  will 
of  the  deities  to  men,  and  the  prayers  and  vows  of  men  to  the 
gods.  As  it  was  unbecoming 'the  majefty  of  the  gods  to  enter 
into  fuch  trifling  concerns,  this  became  the  lot  of  the  genii , 
whofe  nature  was  a  mean  between  the  two,  who  derived  im¬ 
mortality  from  the  one  and  paifions  from  the  other,  and  who 
had  a  body  framed  of  an  aerial  matter.  Moft  of  the  philofo- 
phers,  however,  held  that  the  genii  of  particular  men  were  born 
with  them,  and  died  ;  and  Plutarch  attributes  the  ceafing  of 
oracles  partly  to  the  death  of  the  genii.  See  Oracle. 

The  heathens,  who  confidered  the  genii  as  the  guardians  of 
particular  perfons,  believed  that  they  rejoiced  and  were  afflicted 
at  all  the  good  and  ill  fortune  that  befel  their  wards.  They  ne¬ 
ver,  or  very  rarely,  appeared  to  them,  and  then  only  in  favour 
of  fome  perfon  of  extraordinary  virtue  or  dignity.  They  like- 
wife  held  a  great  difference  between  the  genii  of  different  men, 
and  that  fome  were  muth  more  powerful  than  others  :  on 
which  principle  it  was,  that  a  wizard  in  Appian  bids  Anthony 
keep  at  a  diftance  from  OCtavius,  by  reafon  Anthony’s  genius 
was  inferior  to  and  flood  in  awe  of  that  of  OCtavius.  There 
were  alfo  evil  genii,  who  took  a  pjeafure  in  perfecuting  men 
and  bringing  them  evil  tidings:  fuch  was  that  in  Paterculus, 
&c.  v/hich  appeared  to  Brutus  the  night  before  the  battle  of 
Philippi.  Thefe  were  alfo  called  larva  and  lemurcs.  See 
Larvjb  and  Lemures. 

Genius,  in  matters  of  literature,  &c.  a  natural  talent  or 
difpofition  to  do  one  thing  more  than  another,  or  the  aptitude 
a  man  has  received  from  nature  to  perform  well  and  eafily  that 
which  ethers  can  do  but  indifferently  and  with  a  great  deal  of 
pains.  To  know  the  bent  of  nature  is  of  great  importance. 
Men  ufually  come  into  the  world  with  a  genius  determined 
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not  only  to  a  certain  art,  but  to  certain  parts  of  that  art,  in 
which  alone  they  are  capable  of  fuccefs.  If  they  quit  their 
fphere,  they  fall  even  below  mediocrity  in  their  profeffion.  Art 
and  induftry  add  much  to  natural  endowments,  but  cannot fup- 
ply  them  where  they  are  wanting.  Every  thing  depends  on 
genius.  A  painter  often  pleafes  without  obferving  rules, 
whilft  another  difpleafes  though  he  obferves  them,  becaufe  he 
has  not  the  happinefs  of  being  born  with  a  genius  for  painting. 

A  man  bom  with  a  genius  for  commanding  an  army,  and 
capable  of  becoming  a  great  general  by  the  help  of  experience, 
is  one  whofe  organical  conformation  is  fuch,  that  his  valour  is 
no  obftruCtion  to  his  prefence  of  mind,  and  his  prefence  of  mind 
caufes  no  abatement  of  his  valour.  Such  a  difpofition  of  mind 
cannot  be  acquired  by  art :  it  can  be  poffeffed  only  by  a  perfon 
who  has  brought  it  with  him  into  the  world.  What  has  been 
faid  of  thefe  two  arts  may  be  equally  applied  to  all  other  profef- 
fions.  The  adminiftration  of  great  concerns,  the  art  of  putting 
people  to  thofe  employments  for  which  they  are  naturally  form- 
'  ed,  the  ftudy  of  phyfic,  and  even  gaming  itfelf,  all  require  a  ge¬ 
nius. -Nature  has  thought  fit  to  make  a  diftribution  pf  her  talents 
among  men,  in  order  to  render  them  neceiiary  to  one  another, 
the  wants  of  men  being  the  very  firft  link  of  fociety :  fire  has 
therefore  pitched  upon  particular  perfons,  to  give  them  aptitude 
to  perform  rightly  lome  things  which  fhe  has  rendered  impof- 
fible  to  others  ;  and  the  latter  have  a  greater  facility  granted 
them  for  other  things,  which  facility  has  been  refufed  to  the 
former.  Nature,  indeed,  has  made  an  unequal  diftribution  of 
her  bleffings  among  her  children  ;  yet  fhe  has  difinherited  none  ; 
and  a  man  diverted  of  all  kinds  of  abilities  is  as  great  a  pheno¬ 
menon  as  an  univerfal  genius. 

From  the  diverfity  of  genius,  the  difference  of  inclination 
ariles  in  men,  whom  nature  has  had  the  precaution  of  lead¬ 
ing  to  the  employments  for  which  fhe  defigns  them,  with  more 
or  lefs  impetuofity  in  proportion  to  the  greater  or  leller  number 
of  obftacles  they  have  to  furmount  in  order  to  render  them- 
felves  capable  of  anfwering  this  vocation.  Thus  the  inclina¬ 
tions  of  men  are  fo  very  different,  becaufe  they  follow  the  fame 
mover,  that  is,  the  impulfe  of  their  genius.  This,  as  with  the 
painter,  is  what  renders  one  poet  pleafing  even  when  he  tref- 
paffes  againft  rules,  while  others  are  difagreeable,  notwith- 
ftanding  their  ftriCt  regularity. 

The  genius  of  thefe  arts,  according  to  the  abbe  du  Bos,  con- 
fifts  in  a  happy  arrangement  of  the  organs  of  the  brain  5  in  a 
juft  conformation  of  each  of  thefe  organs;  as  alfo  in  the  quality 
of  the  blood,  which  difpofes  it  to  ferment,  during  exercife,  io 
as  to  furnilh  plenty  of  fpirits  to  the  fprings  employed  in  the 
functions  of  the  imagination.  Here  he  fuppofes  that  the  com- 
pofer’s  blood  is  heated,  for  that  painters  and  poets  cannot  in¬ 
vent  in  cool  blood  ;  nay,  that  it  is  evident  they  muft  be  rapt 
into  a  kind  of  enthufiafm  when  they  produce  their  ideas. 
Ariftotle  mentions  a  poet  who  never  wrote  fo  well  as  when  his 
poetic  fury  hurried  him  into  a  kind  of  phrenfy.  The  admirable 
pictures  we  have  in  Taffo  of  Armida  and  Clorinda  were  drawn 
at  the  expence  of  a  difpofition  he  had  to  real  madnefs,  into 
which  befell  before  he  died.  “  Do  you  imagine  (fays  Cicero), 
that  Pacuvius  wrote  in  cold  blood  ?  No,  it  was  impoilible.  He 
muft  have  been  infpired  with  a  kind  of  fury,  to  be  able  to  write 
fuch  admirable  verfes.” 

GENOA,  a  city  of  Italy,  capital  of  a  republic  of  the  fame 
name.  It  is  very  ancient  and  large,  being  about  fix  miles  in 
circumference,  built  like  an  amphitheatre,  and  full  of  magnificent 
churches  and  palaces;  whence  it  has  the  name  ofGenoa  the  Proud. 
It  is  very  populous,  and  one  of  the  moft  trading  places  in  Italy. 
They  have  great  manufactures  of  velvet,  filk,  and  cloth  ;  and  the 
banking  bufinefs  is  a  very  profitable  article  of  commerce.  The 
nobility  here  do  not  fcruple  to  engage  in  the  manufactures  or 
trade.  Genoa  is  an  archbifhop’s  fee,  has  an  academy,  a  good 
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harbour,  and  lofty  walls.  There  is  a  large  aqueduft,  which 
flip  plies  a  great  number  of  fountains  with  water  in  all  parts  of 
the  city.  The  houfes  are  well-built,  and  are  five  or  fix  ftories 
high.  The  government  is  ariftocratic,  none  but  the  nobility 
having  any  fhare  in  it.  Thefe  are  of  two  forts,  the  old  and  the 
new,  whence  there  are  80  perfons  chofen,  who  make  the  great 
council,  in  which  their  fovereignty  refides.  Bcfide  thefe,  there  is 
a  fenate,  compofed  of  the  doge  and  12  fetiators,  who  have  the 
adminiflration  of  affairs.  The  doge  continues  in  his  office  but  two 
years.  The  harbou  r  is  very  confiderable,  and,  to  prelerve  it,  they  have 
built  a  mole  560  paces  in  length,  13  in  breadth,  and  13  feet  above 
the  level  of  the  water.  Genoa  was  bombarded  by  the  French  in 
1684,  and  was  taken  by  the  Andrians  in  1 746.  The  oppreifion 
of  the  inhabitants  was  fuch,  that  the  latter  fuddenly  rofe  and 
expelled  their  conquerors,  who  again  befieged  the  city  the  next 
year,  but  without  etfedl.  The  ordinary  revenue  of  this  republic  is 
20o,oool.  a  year,  and  there  is  a  bank  which  is  fupported  by  pub¬ 
lic  duties.  They  generally  keep  two  or  three  years  provifion  of 
corn,  w'ine,  and  oil  in  their  magazines,  which  they  fell  to  the  peo¬ 
ple  in  fcarce  times.  Genoa  is  62  miles  S.  E.  of  Turin,  and  225 
N.  W.  of  Rome.  E.  Ion.  8.  41.  N.  lat.  44.  25. 

GENSING,  or  Ginseng.  See  Panax. 

GENTIANA,  Gentian,  in  botany;  a  genus  of  the  cligy- 
nia  order,  belonging  to  the  pentandria  clafs  of  plants,  and  in 
the  natural  method  ranking  under  the  20th  order,  Rotaceee. 
The  corolla  is  monopetalous,  the  capfule  bivalved  and  unilocu¬ 
lar  ;  there  are  two  longitudinal  receptacles.  The  mod  remark¬ 
able  fpecies  are  the  following : 

1.  The  lutea,  or  common  gentian  of  the  fhops.  This  is  a  na¬ 
tive  of  the  mountainous  parts  of  Germany;  from  whence  the 
roots,  the  only  part  ufed  in  medicine,  are  brought  to  this  country. 
They  have  a  yellowifii-brown  colour,  and  a  very  bitter  tafte.  The 
lower  leaves  are  of  an  oblong  oval  fhape,  a  little  pointed  at  the 
end,  ft  iff,  of  a  yellowifh  green,  and  have  five  large  veins  on  the 
back  of  each.  The  ftalk  rifes  four  or  five  feet  high,  garnifhed 
with  leaves  growing  by  pairs  at  each  joint,  almoft  embracing 
the  ftalk  at  their  bafe.  They  are  of  the  fame  form  with  the 
lower,  but  diminifh  gradually  in  their  fize  to  the  top.  The 
•flowers  come  out  in  whorls  at  the  joints  on  the  upper  part  of  the 
ftalks,  ftanding-on  fhort  foot-ftalks,  whofe  origin  is  in  the 
wings  of  the  leaves.  They  are  of  a  pale  yellow  colour.  The 
Toots  of  this  plant  are  very  frequently  ufed  in  medicine  as  fto- 
machic  bitters.  In  tafte  they  are  lefts  exceptionable  than  molt 
of  the  fubftances  of  this  clafs.  Infufions  of  gentian-root  fla¬ 
voured  with  orange-peel  are  fufficiently  grateful.  Some  years 
ago  a  poifonous  root  was  difcovered  among  the  gentian  brought 
to  London,  the  ufe  of  which  occafioned  violent  diforders,  and 
in  fome  cafes  death.  This  root  is  eafily  diftinguifhed  from  the 
gentian,  by  its  being  internally  of  a  white  colour,  and  void  of 
bitternefs. 

2.  Th t  centaur eum,  or  leffer  centaury  of  the  fhops,  is  a  na¬ 
tive  of  many  parts  of  Britain.  It  grows  on  dry  paftures  ;  and 
its  height  is  commonly  proportioned  to  the  goodnefs  of  the  foil, 
as  in  rich  foils  it  will  grow  to  the  height  of  a  foot,  but  in  poor 
ones  not  above  three  or  four  inches.  It  is  an  annual  plant,  with 
upright  branching  ftalks,  garnifhed  with  fmall  leaves,  placed 
by  pairs.  The  flowers  grow  in  form  of  an  umbel  at  the  top  of 
the  ftalk,  and  are  of  a  bright  purple  colour.  They  come  out 
in  July,  and  the  feed  ripens  in  autumn.  The  plant  cannot  be 
cultivated  in  gardens.  The  tops  are  an  ufeful  aperient  bitter, 
in  which  view  they  have  been  otten  ufed  in  the  pradlice  of  me¬ 
dicine. 

GENTILE,  in  matters  of  religion,  a  Pagan,  or  worfliipper 
of  falfe  gods. 

The  origin  of  this  word  is  deduced  from  the  Jews,  who 
called  all  thofe  who  were  not  of  their  name  g°jimi  *•  e. 

gentes,  which,  in  the  Greek  tranilations  of  the  Old  Teftament, 
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is  rendered  fa  iQvx  ;  in  which  fenfe  it  frequently  occurs  in  the 
New  Teftament ;  as  in  Matth.  vi.  32.  “  All  thefe  things  the 

nations  or  Gentiles  feek.”  Whence  the  Latin  church  alfo  ufed 
gentes  in  the  fame  fenfe  as  our  Gentiles,  efpecially  in  the  New 
Teftament.  But  the  word  gentes  foon  got  another  fignification, 
and  no  longer  meant  all  fuch  as  were  not  Jews,  but  thofe  only 
who  were  neither  Jews  nor  Chriftians,  but  followed  the  fuper- 
ftitions  of  the  Greeks  and  Romans,  &c.  In  this  fenfe  it  conti¬ 
nued  among  the  Chriftian  writers,  till  their  manner  of  fpecch, 
together  with  their  religion,  was  publicly  and  by  authority 
received  in  the  empire  ;  when  gentiles,  from  gentes,  came  into 
ufe  :  and  then  both  words  had  two  fignification?,  viz.  in  trea- 
tifes  or  laws  concerning  religion,  they  fignified  Pagans,  neither 
Jews  nor  Chriftians  ;  and,  in  civil  affairs,  they  were  ufed  for 
all  fuch  as  were  not  Romans. 

Gentile,  in  the  Homan  law  and  hiftory,  a  name  which 
fometimes  exprefies  what  the  Romans  otherwife  called  barba¬ 
rians,  whether  they  were  allies  of  Rome  or  not  :  but  this  word 
was  ufed  in  a  more  particular  fenfe  for  all  ftrangers  and  foreign¬ 
ers  not  fubjedt  to  the  Roman  empire. 

GENTILESCPII  (Horatio),  an  Italian  painter,  was  born  at 
Pi  fa  in  1563.  After  having  made  himfelf  famous  at  Florence, 
Rome,  Genoa,  and  other  parts  of  Italy,  he  removed  to  Savoy  ; 
from  whence  he  went  to  France,  and  at  laft,  upon  the  invita¬ 
tion  of  Charles  I.  came  over  to  England.  He  was  well  received" 
by  that  king,  who  appointed  him  lodgings  in  his  court,  toge¬ 
ther  with  a  confiderable  falary,  and  employed  him  in  his  palace 
at  Greenwich,  and  other  public  places.  The  moft  remarkable  of 
his  performances  in  England  were  the  cielings  of  Greenwich 
and  York-houfe.  He  did  alfo  a  Madona,  a  Magdalen,  and 
Lot  with  his  two  daughters,  for  king  Charles  ;  all  which  he  per¬ 
formed  admirably  well.  After  the  death  of  the  king,  when  his 
collection  was  expofed  to  fale,  nine  pictures  of  Gentilefchi  were 
fold  for  600I.  and  are  now  faid  to  be  the  ornaments  of  the  hall  of 
Marlborough-houfe.  His  moft  efleemed  piece  abroad  was  the 
portico  of  cardinal  Bentivoglio’s  palace  at  Rome.  Fie  made 
leveral  attempts  in  face- painting,  but  with  little  fuccefs  ;  his 
talent  lying  altogether  inhiftories,  with  figures  as  bigas  the  life. 
Fie  was  much  in  favour  with  the  duke  of  Buckingham,  and 
many  others  of  the  nobility.  After  12  years  continuance  in 
England,  he  died  there  at  84  years  of  age,  and  was  buried 
in  the  Queen’s  chapel  at  Somerfet-houfe.  His  print  is 
among  the  heads  of  Vandyke,  he  having  been  drawn  by  that 
great  mafter.  Fie  left  behind  him  a  daughter,  Artemifia  Gcn- 
tilefchi,  who  was  but  little  inferior  to  her  father  in  hiftory-paint- 
ing,  and  excelled  him  in  portraits. 

GENTILIS  (Albericus),  profelfor  of  civil  law  at  Oxford, 
an  Italian  by  birth.  He  had  quitted  Italy  with  his  father  on 
account  of  religion.  Fie  wrote  feveral  works ;  three  books,  in 
particular,  Dejure  belli,  which  have  not  been  unferviceable  to 
Grotius.  He  died  at  London  in  1608. 

Gentilis  (Scipio),  brother  to  the  former,  and  as  celebrated 
a  civilian  as  he  ;  forfook  his  native  country,  that  he  might 
openly  profefs  the  Proteftant  religion.  He  was  counfellor  of 
the  city  of  Nuremberg,  and  profelfor  of  law  with  uncommon 
reputation.  Fie  was  a  great  humanift  ;  and  in  his  leisures,  as 
well  as  books,  mixed  the  fiowers  of  polite  learning- with  the 
thorns  of  the  law.  Fic  died  in  1616. 

GENTLEMAN,  a  term  applied  in  our  days  indiferiminately 
to  every  man  of  an  appearance  and  behaviour  above  the  lower 
orders  of  the  people.  Originally  under  this  denomination  were 
comprehended  all  above  the  rank  of  yeomen  (fee  Commonal¬ 
ty),  whereby  noblemen  were  truly  called  gentlemen.  A  gentle¬ 
man,  in  an  heraldic  fenfe,  is  one  who,  without  any  title,  bears 
a  coat  of  arms,  or  whofe  anceftors  have  been  freemen  :  and  by 
the  coat  that  a  gentleman  giveth,  he  is  known  to  be,  or  not  to 
be,  delcended  from  thofe  of  his  name  that  lived  many  hundred 
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years  before.  The  word  is  formed  of  the  French  gentillomme, 
or  rather  of  gentil,  “  fine,  fafhionable,  or  becoming,”  and  the 
Saxon  man,  q.  d.  honejius,  or  honcjio  loco  natus.  The  fame 
fignification  has  the  Italian  gcntilhuomo,  and  the  Spanifh  hidal¬ 
go,  or  bijo  dalgo,  that  is,  the  ton  of  fomebody,  or  of  a  perfori  of 
note.  If  we  go  farther  back,  wefhall  find  gentleman  originally 
derived  from  the  Latin gentilis  homo  ;  which  was  ufed  among  the 
Romans  for  a  race  of  noble  perfons  of  the  fame  name,  born  of 
free  or  ingenuous  parents,  and  whofe  ancestors  had  never  been 
Haves  or  put  to  death  by  law.  Thus  Cicero  in  his  Topics,  “  Gen¬ 
tiles  funt,  qui  inter  Jc  eodr.m  funt  nomine,  ah  ingenuis  oriundi,  quo¬ 
rum  majorum  nemo  fer-vitutem  fervimt,  qui  capite  non  funt  dimi- 
jiuti,  ike.  Some  hold  that  it  was  formed  from  gentile,  i.  e. 
pagan ;  and  that  the  ancient  Franks,  who  conquered  Gaul, 
which  was  then  converted  to  Chriftianity,  were  called  gentiles 
by  the  natives,  as  being  yet  heathens.  Others  relate,  that  to¬ 
wards  the  declenfion  of  the  Roman  empire,  as  recorded  by  Ani- 
mianus  Marcellinus,  there  were  two  companies  of  brave  foldiers, 
the  one  called  gent  ilium,  and  the  other feutariorum  ;  and  that  it 
was  hence  we  derive  the  names  gentleman  and  efquire.  See  Es¬ 
quire.  This  fentiment  is  confirmed  by  Pafquire,  who  fup- 
pofes  the  appellation  gentiles  and  eeuyers  to  have  been  tranff 
mitted  to  us  from  the  Roman  foldiery  ;  it  being  to  the  gentiles 
and  feutarii,  who  were  the  braveft  of  the  foldiery,  that  the  prin¬ 
cipal  benefices  and  portions  of  lands  were  alfigned.  See  Be¬ 
nefice.  The  Gauls  obferving,  that,  during  the  empire  of  the 
Romans,  the  feutarii  and  gentiles  had  the  beft  tenements  or  ap¬ 
pointments  of  all  the  foldiers  on  the  frontiers  of  the  provinces, 
became  infenfibly  accuftomed  to  apply  the  fame  names  gentil- 
hommes  and  eeuyers  to  fuch  as  they  found  their  kings  gave  the 
beft  provifions  or  appointments  to. 

Gentleman  UJher  of  the  Black  Rod.  See  Rod. 

Gentlemen  of  the  Chapel,  officers  whofe  duty  and  attend¬ 
ance  is  in  the  royal  chapel,  being  in  number  32.  Twelve,  of 
them  are  priefts  ;  the  other  20,  commonly  called  clerks  of  the 
chapel,  affift  in  the  performance  of  divine  fervice.  One  of  the 
firft  12  is  chofen  for  chaplain  of  the  houlehold,  whofe  office  is 
to  read  prayers  every  morning  to  the  houlehold  lervants,  to 
vifit  the  tick,  examine  and  prepare  communicants,  and  admi- 
nifter  the  facrament.  One  of  the  20  clerks,  well  verfed  in 
mufic,  is  chofen  firft  organift,  who  is  matter  of  the  children, 
to  inftruCt  them  in  mufic,  and  whatever  elfe  is  necelTary  for  the 
fervice  of  the  chapel ;  a  fecond  is  likewife  an  organift  ;  a  third 
a  lutanift j  and  a  fourth  a  violift.  There  are  likewife  three 
vergers,  fo  called  from  the  filver  rods  they  carry  in  their  hands  ; 
being  a  feijeant,  a  yeoman,  and  groom  of  the  veftry  :  the  firft 
attends  the  dean  and  fub-dean,  and  finds  furplices  and  other 
necetfaries  for  the  chapel  ;  the  fecond  has  the  whole  care  of  the 
chapel,  keeps  the  pews,  and  feats  the  nobility  and  gentry  ;  the 
groom  has  his  attendance  within  the  chapel-door,  and  looks 
after  it. 

GENTOOS,  in  modern  hiftory,  according  to  the  common 
acceptation  of  the  term,  denote  the  profetfors  of  the  religion  of 
the  bramins  or  brachmans,  who  inhabit  the  country  called 
Hindojlan,  in  the  Eaft  Indies,  from  the  word  fan,  a  “  region,” 
and  hind  or  hindoo ;  which  Feriffiteh,  as  we  learn  from  colonel 
Dow’s  tranflation  of  his  hiftory,  fuppofes  to  have  been  a  fon  of 
Ham  the  fon  of  Noah.  It  is  obferved,  however,  that  Hindoo 
is  not  the  name  by  which  the  inhabitants  originally  ftyled  them- 
felves  ;  but  according  to  the  idiom  of  the  fehanferit  which  they 
ufe,  jumbo  deep,  from  jumboo,  a  “  jackall,”  an  animal  common 
in  their  country,  and  deep,  a  large  portion  of  land  furrounded 
by  the  fea ;  or  Ibertckhunt,  from  khunt,  i.  e.  “  a  continent,” 
and  hherrbut,  the  name  of  one  of  the  firft  Indian  rajahs.  It  is 
alfo  to  be  obferved,  that  they  have  affirmed  the  name  of  Hindoos 
only  fince  the  aera  of  the  Tartar  government,  to  diftinguifh  them- 
felves  from  their  conquerors  the  Mufl’ulmen,  The  term  Gentoo 


or  Gent,  in  the  Shanfcrit  dialed,  denotes  animal  in  general 
and  in  its  more  confined  lenfe  mankind,  and  is  never  appropri¬ 
ated  particularly  to  fuch  as  follow  the  doCtrines  of  Brbima. 
Thefe  are  divided  into  four  great  tribes,  each  of  which  has  its 
own  feparate  appellation  ;  but  they  have  no  common  or  collec¬ 
tive  term  that  comprehends  the  whole  nation  under  the  idea 
affixed  by  the  Europeans  to  the  word  Gentoo.  Mr.  Halhed,  in 
the  preface  to  his  tranflation  of  the  Code  of  Gentoo  Laws,  con¬ 
jectures,  that  the  Portuguefe,  on  their  firft  arrival  in  India, 
hearing  the  word  frequently  in  the  mouths  of  the  natives  as 
applied  to  mankind  in  general,  might  adopt  it  for  the  domeftic 
appellation  of  the  Indians  themfelves,  or  perhaps  their  bigotry 
might  force  from  the  word  Gentoo  a  fanciful  allulion  to  Gentile 
or  Pagan.  The  Hindoos,  or  Gentoos,  vie  with  the  Chinefe  as 
to  the  antiquity  of  their  nation.  They  reckon  the  duration  of 
the  world  by  fourjogu.es,  ordiltinCt  ages  :  the  firft  is  the  Suttee 
jague,  or  age  of  purity,  which  is  faid  to  have  lafted  about 
3,200,000  years ;  during  which  the  life  of  man  was  100,000- 
years,  and  his  ftature  21  cubits  :  the  fecond,  the  Tirtah  jogue, 
or  the  age  in  which  one-third  of  mankind  were  reprobate  j 
which  confifted  of  2,400,000  years,  when  men  lived  to  the  age 
of  10,000  years  :  the  third,  the  Dwaper  jogue,  in  which  half 
of  the  human  race  became  depraved  ;  which  endured  to  600,000 
years,  when  men’s  lives  were  reduced  to  1000  years  :  and 
fourthly,  the  Collee  jogue,  in  which  all  mankind  were  cor¬ 
rupted,  or  rather  diminiftied,  which  the  word  collee  imports. 
This  is  the  prefent  era,  which  they  fuppofe  will  fubfift  for 
400,000  years,  of  which  near  5000  are  already  paft  ;  and,man’s 
life  in  this  period  is  limited  to  100  years.  It  is  fuppofed  by 
many  authors,  that  molt  of  the  Gentoo  foajlcrs,  or  feriptures, 
were  compofed  about  the  beginning  of  the  Collee  jogue  :  but 
an  objection  occurs  againft  this  fuppofition,  viz.  that  the 
ffiafters  take  no  notice  of  the  deluge  ;  to  which  the  bramins 
reply,  that  all  their  feriptures  were  written  before  the  time  of 
Noah,  and  the  deluge  never  extended  to  Hindoftan.  Never- 
thelefs,  it  appears  from  the  fhafters  themfelves,  that  they  claim 
a  much  higher  antiquity  than  this  ;  inftances  of  which  are  recited 
by  Mr.  Halhed. 

The  doCtrine  of  tranfmigration  is  one  of  the  diftinguiffiing 
tenets  of  the  Gentoos.  With  regard  to  this  fubjett,  it  is  their 
opinion,  according  to  Mr.  HoUvell,  that  thofe  fouls  which  have 
attained  to  a  certain  degree  of  purity,  either  by  the  innocence  of 
their  manners  or  the  feverity  of  their  mortifications,  are  re¬ 
moved  to  regions  of  happinefs  proportioned  to  their  refpeCtive 
merits  ;  but  that  thofe  who  cannot  fo  far  l'urmount  the  pre¬ 
valence  of  bad  example,  and  the  powerful  degeneracy  of  the 
times,  as  to  deferve  fuch  a  promotion,  are  condemned  to  un¬ 
dergo  continual  puniffiment  in  the  animation  of  fucceffive  ani¬ 
mal  forms,  until,  at  the  ftated  period,  another  renovation  of 
the  four  jogues  fhall  commence,  upon  the  diilolution  of  the 
prefent.  Tney  imagine  fix  different  fpheres  above  this  earth  j 
the  higheft  of  which,  called  futtce,  is  the  refidence  ot  Brhima 
and  his  particular  favourites.  Thisfphere  is  alfo  the  habitation 
of  thofe  men  who  never  uttered  a  faliehood,  and  of  thofe  wo¬ 
men  who  have  voluntarily  burned  themfelves  with  their  huff 
bands ;  the  propriety  of  which  praCtice  is  exprefsly  enjoined  in 
the  code  of  the  Gentoo  laws.  This  code,  printed  by  the  Eaft 
India  Company  in  1776,  is  a  very  curious  collection  of  Elindoo 
jurifprudence,  which  was  leleCted  by  the  moft  experienced  pun¬ 
dits  or  lawyers  from  curious  originals  in  the  Shanfcrit  language, 
who  were  employed  for  thispurpofe  from  May  1773  to  February 
1773  ;  afterwards  tranfiated  into  the  Perftan  idiom,  and  then 
into  theEngliffi  language  by  Mr.  Halhed. 

The  feveral  inftitutes  contained  in  this  collection  are  inter¬ 
woven  with  the  religion  of  the  Gentoos,  and  revered  as  of  the 
higheft  authority.  The  curious  reader  will  difeover  an  afto- 
niffiing  fimilarity  between  the  inftitutes  of  this  code  and  many 
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of  the  ordinances  of  the  Jewiffi  law  ;  between  the  charaticr  of 
the  bramins  or  prielts,  and  the  Levites  ;  and  between  the  cere¬ 
mony  of  the  fc  ape -goat  under  the  Mol'aic  difpenfation,  and  a 
Gentoo  ceremony  called  the  ajbummed  jug,  in  which  a  horfe 
anfwers  the  purpofe  of  the  goat.  Many  obfolete  cuftoms  and 
ufages  alluded  to  in  many  parts  of  the  Old  Tellament  may  alfo 
receive  illullrat ion  from  the  inftitutes  of  this  code.  It  appears 
from  the  code,  that  the  bramins,  who  are  the  prielts  and  legif- 
lators  of  the  country,  have  refigned  all  the  fecular  and  executive 
power  into  the  hands  of  another  caft  or  tribe  ;  and  no  bramin 
has  been  properly  capable  of  the  magiltracy  fince  the  time  of  the 
futtee  joguc.  The  only  privilege  of  importance  which  they  have 
appropriated  to  themfelves  is  an  exemption  from  all  capital 
punilhment  :  they  may  be  degraded,  branded,  imprifoned  for 
life,  or  fent  into  perpetual  exile  ;  but  it  is  every  where  exprefsly 
ordained,  that  a  bramin  lhallnot  be  put  to  death  on  any  account 
whatfoever. 

We  have  already  obferved,  that  the  Hindoos  are  divided  into 
four  great  and  original  trib.es,  which,  according  to  the  Gentoo 
theology,  proceeded  from  the  four  different  members  of  Brlii- 
ma,  the  luppoled  immediate  agent  of  the  creation  under  the 
fpirit  of  the  Almighty.  Thefe  tribes  are,  the  Bramins,  which 
proceeded  from  his  mouth,  and  whofe  office  is  to  pray,  read, 
and  inftrutt  ;  the  Chehteree,  which  proceed  from  his  arms, 
whofe  office  is  to  draw  the  bow,  to  fight,  and  to  govern  ; 
the  Bice,  proceeding  from  the  belly  or  thighs,  who  are  to  pro¬ 
vide  the  necefiaries  of  life  by  agriculture  and  traffic ;  and  the 
Sooder,froin  the  teet,  which  are  ordained  to  labour,  l'erve,  and  travel. 

Few  Chriffians,  lays  the  tranllator  of  the  Gentoo  code,  have 
expretled  themfelves  with  a  more  becoming  reverence  of  the 
grand  and  impartial  defigns  of  Providence  in  all  its  works, 
or  with  a  more  extenfive  charity  towards  all  their  fellow- 
creatures  of  every  profeffion,  than  the  Gentoos.  It  is  indeed 
an  article  of  faith  among  the  bramins,  that  God’s  all  merciful 
power  would  not  have  permitted  luch  a  number  of  diflerent 
religions,  if  he  had  not  found  a  pleafure  in  beholding  their  va¬ 
rieties. 

GENUFLEXION  (of genu,  “  knee,”  and  fcfto  “  I  bend,”), 
the  a6t  of  bowing  or  bending  the  knee,  or  rather  of  kneeling 
down.  The  Jefuit  Rofweyd,  in  his  Onomafticon,  fliows  that 
genuflexion  or  kneeling  has  been  a  very  ancient  cutlom  in  the 
church,  and  even  under  the  Old  Tellament  difpenfation  ;  and 
that  this  practice  was  obferved  throughout  all  the  year,  excepting 
on  Sundays,  and  during  the  time  from  Eafter  to  Whitfuntide, 
when  kneeling  was  forbid  by  the  council  of  Nice.  Others  have 
ffiown,  that  the  cutlom  of  not  kneeling  on  Sundays  had  obtained 
from  the  time  of  the  apoftles,  as  appears  from  St.  Irenaeus  and 
Tertullian;  and  the  Elhiopic  church,  fcrupuloufly  attached  to 
the  ancient  ceremonies,  Hill  retains  that  of  not  kneeling  at  di¬ 
vine  lervice.  The  Ruffians  elleem  it  an  indecent  pollure  to 
worffiip  God  on  the  knees.  The  Jews  likewil'e  ufually  prayed 
Handing,  llofweyd  gives  the  realons  of  the  prohibition  of  ge¬ 
nuflexion  on  Sundays,  &c.  from  St.  Bali!,  Anallafius,  St.  Jutlin, 
8cc.  Baronius  is  of  opinion,  that  genuflexion  was  not  elta- 
bliffied  in  the  year  of  Chrifl  58,  from  that  j  aliage  in  Adis  xx. 
36.  where  St.  Paul  is  exprefsly  mentioned  to  kneel  down  at 
prayer;  but  Saurin  fliows  that  nothing  can  be  thence  con¬ 
cluded.  The  fame  author  remarks  alfo,  that  the  primitive 
Chrillians  carried  the  practice  of  genuflexion  fo  far,  that  fome 
of  them  had  worn  cavities  in  the  floor  where  they  prayed  :  and 
St.  Jerome  relates  of  St.  James,  that  he  had  contracted  a  hard- 
nefs  on  his  knees  equal  to  that  on  the  knee  of  a  camel. 

GENUS,  among  metaphyficians  and  logicians,  denotes  a 
number  of  beings  which  agree  in  certain  general  properties  com¬ 
mon  to  them  all  :  fo  that  a  genus  is  nothing  elfe  but  an  abftraCt 
idea,  exprefled  by  fome  general  name  or  term.  See  Logic  and 
Metaphysics. 
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Genus,  is  alfo  ufed  for  a  character  or  manner  applicable  to 
every  thing  of  a  certain  nature  or  condition  :  in  which  fenfe  it 
ferves  to  make  capital  divifions  in  various  lciences,  as  medicine, 
natural  hiftory,  &c. 

Genus,  in  rhetoric.  Authors  diftinguiffi  the  art  of  rhetoric, 
as  alfo  orations  or  difeourfes  produced  thereby,  into  three  genera 
or  kinds,  demonftrative,  deliberative,  and  judiciary.  To  the 
(lemon  lira  live  kind  belong  panegyrics,  genethliacons,  epitbaln- 
miums,  funeral  harangues,  & c.  To  the  deliberative  kind  belong 
perfuafions,  difluafions,  commendations,  See.  To  the  judiciary 
kind  belong  defences  and  accufations. 

Genus,  in  natural  hiflory,  a  fubdivifion  of  any  clafs  or  order 
of  natural  beings,  whether  of  the  animal,  vegetable,  or  mineral 
kingdoms,  all  agreeing  in  certain  common  characters.  See  Bo¬ 
tany  and  Zoology. 

Genus,  in  mufic,  by  the  ancients  called  genus  melodiar,  is  a 
certain  manner  of  dividing  and  lubdividing  the  principles  of 
melody ;  that  is,  the  confonant  and  diflbnant  intervals  into 
their  continuous  parts.  The  moderns  eonfldering  the  oCtave  as 
the  moft  perfect  of  intervals,  and  that  whereon  all  the  concords 
depend  in  the  prefent  theory  of  mufic,  the  divifion  of  that  in¬ 
terval  is  confitlered  as  containing  the  tine  divifion  of  the  whole 
feale.  But  the  ancients  went  to  work  fomewhat  differently  : 
the  diateflaron,  or  fourth,  was  the  lead;  interval  which  they  ad¬ 
mitted  as  concord;  and  therefore  they  fought  flrtt  how  that 
might  be  mcfl  conveniently  divided  ;  from  whence  they  conlt-i- 
tuted  the  diapente  and  diapafon.  The  diateflaron  being  thus, 
as  it  were,  the  root  and  foundation  of  the  feale,  what  they 
called  the  gnier/i,  or  kinds,  arofe  from  its  various  divifions; 
and  hence  they  defined  the  genus  modulandi  to  be  the  manner  of 
dividing  the  tetrachord  and  difpofing  its  four  founds  as  to  fuc- 
ceffion.  The  genera  of  mufic  were  three,  the  enharmonic, 
chromatic,  and  diatonic.  The  two  firft  were  varioufly  fubdi- 
vided  :  and  even  the  laft,  though  that  is  commonly  reckoned 
to  be  without  any  fpecies,  yet  diflerent  authors  have  propofed 
diflerent  divifions  under  that  name,  without  giving  any  parti¬ 
cular  names  to  the  fpecies  as  was  done  to  the  other  two.  For 
the  characters,  &c.  of  thefe  feveral  genera,  fee  Enharmonic, 
Chromatic,  and  Diatonic. 

GEOCENTRIC,  in  aftronomy,  is  applied  to  a  planet 
or  its  orbit,  to  denote  it  concentric  with  the  earth,  or  as 
having  the  earth  for  its  centre,  or  the  fame  centre  with  the 
earth. 

GEOFFRvEA,  in  botany  ;  a  genus  of  the  decandria  order, 
belonging  to  the  dradelphia  clafs  of  plants,  and  in  the  natural 
method  ranking  under  the  3  2d  order,  P agdionacets .  See  plate 
36.  The  calyx  is  quinquefid,  the  fruit  an  oval  plum,  the  ker¬ 
nel  compreffed.  There  is  only  one  fpecies,  viz.  the  inermis,  or 
cabbage-bark  tree,  which  is  a  native  of  Brafil  and  Jamaica. 
The  wood  of  this  tree  is  ufed  in  building;  but  it  is  chiefly  va¬ 
lued  for  its  bark,  which  is  adminiftered  as  an  anthelmintic  me¬ 
dicine.  From  this  medical  property  it  is  alio  called  the  nvotm- 
bark  free.  This  bark  is  of  a  grey  colour  externally,  but  black 
and  furrowed  on  the  infide.  It  has  a  mucilaginous  and  fweetiffi 
tafte,  and  a  difagreeable  lmell.  It  is  given  in  cafe  of  worms, 
in  form  of  powder,  decoCtion,  fyriqi,  and  extract.  The  decoc¬ 
tion  is  preferred,  and  is  made  by  ilowly  boiling  an  ounce  of 
the  frefli  dried  bark  in  a  quart  of  water,  till  it  alliime  the  colour 
of  Madeira  wine.  This,  fweetened,  is  the  fyrup ;  evaporated,  it 
forms  an  extract.  It  commonly  produces  fome  fickncfs  and 
purging  ;  fometimes  violent  effects,  as  vomiting,  delirium,  and 
fever.  Thefe  laft  are  laid  to  be  owing  to  an  over-dofe,  or  to 
drinking  cold  water,  and  are  relieved  by  the  ufe  of  warm  wa¬ 
ter,  cattor  oil,  ora  vegetable  acid,  ft  fliould  always  be  begun 
in  fmall  dotes.  But  when  properly  and- cautioutly  adminiftered, 
it  is  laid  to  operate  as  a  very  powerful  anthelmintic,  particularly 
for  the  expulfion  of  the  lumbrici,  which  are  a  very  common 
S  V 
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caufe  of  difeafe  in  the  Weft  India  if  lands  ;  and  there  it  is  very 
frequently  employed  :  but  it  has,  we  believe,  been  but  little  ufed 
in  Britain. 

GEOFFREY  of  Monmouth,  bifhop  of  St.  Afaph,  called 
by  our  ancient  biographers  Gallofndus  Monumetenfis.  Lcland 
conje£tures  that  he  was  educated  in  a  Benedictine  convent  at 
Monmouth,  where  he  was  born,  and  that  he  became  a  monk 
of  that  order.  Bale,  and  after  him  Pits,  call  him  archdeacon 
of  Monmouth  ;  and  it  is  generally  afi’erted  that  he  was  made 
bifhop  of  St.  Afaph  in  the  year  it  51  or  11,52,  in  the  reign  of 
king  Stephen.  His  hiftory  was  probably  finifhed  after  the  year 
1138.  It  contains  a  fabulous  account  of  Britifh  kings,  from 
the  Trojan  Brutus  to  the  reign  of  Cadwallader  in  the  year  690. 
But  Geoffrey,  whatever  cenfure  he  may  delerve  for  his  credu¬ 
lity,  was  not  the  inventor  of  the  ftories  he  relates.  It  is  a 
tranflation  from  a  manufcript  written  in  the  Britifh  language, 
and  brought  to  England  from  Armorica  by  his  friend  Gualler, 
archdeacon  of  Oxford.  But  the  achievements  of  king  Ar¬ 


thur,  Merlin’s  prophecies,  many  fpeeches  'and  letters,  were 
chiefly  his  own  addition.  In  excufe  for  this  hiftorian,  Mr. 
Wharton  judicioufly  obferves,  that  fabulous  hiftories  were  then 
the  fafhlon,  and  popular  traditions  a  recommendation  to  his  book, 

GEOFFROY  (Stephen  Francis),  a  celebrated  phyfician,  bo- 
tanift,  and  chemift,  born  at  Paris  in  1672.  After  having 
finifhed  his  ftudies,  he  travelled  into  England-,  Holland,  and 
Italy.  In  1704  he  received  the  degree  of  dobtor  of  phyfic  at 
Paris,  and  at  length  became  profeflor  of  chemiftry,  and  phyfi¬ 
cian  of  the  Royal  College.  He  was  a  member  of  the  Royal 
Society  of  London,  and  of  the  Academy  of  Sciences.  He  wrote, 
I.  Several  very  curious  Thefes  in  Latin,  which  were  afterwards 
tranflated  into  French.  2.  An  excellent  treatife,  intitled  Trac- 
tatus  de  Materia  Medica,  Jive  de  M e die  ament  orum  jimplidum 
hijloria,  virtute,  dclcdlu,  et  ufu.  Lie  died  at  Paris  in  1731. 

GEOGRAPHICAL  mile,  the  fame  with  the  fea-mile  ; 
being  one  minute,  or  the  60th  part  of  a  degree  of  a  great  circle 
on  the  earth’s  furface. 


GEOGRAPHY, 


THE  fclsnce  that  teaches  and  explains  the  nature  and  pro¬ 
perties  of  the  earth,  as  to  iis  figure,  place,  magnitude, 
motions,  celeftial  appearances,  &c.  with  the  various  lines,  real 
or  imaginary,  on  its  furface.  Geography  is  diltinguifhed  from 
cofmography,  as  a  part  from  the  whole  ;  this  latter  confidering 
the  whole  vifible  world,  both  heaven  and  earth.  And  from 
topography  and  chorography  it  is  diftinguifhed,  as  the  whole 
from  a  part. 

Golnitz  confiders  geography  as  either  exterior  or  interior  : 
but  Varenius  more  juftiy  divides  it  into  general  and  fpecial, 
or  univerfal  and  particular.  General  or  Univerjal Geography, 
is  that  which  confiders  the  earth  in  general,  without  anv  regard 
to  particular  countries,  or  the  affections  common  to  the  whole 
globe  :  as  its  figure,  magnitude,  motion,  land,  fea,  See.  Special 
or  Particular  Geography,  is  that  which  contemplates  the  con- 
ftitution  of  the  feveral  particular  regions,  or  countries,  their 
bounds,  figure,  climate,  leafons,  weather,  inhabitants,  arts,  cuf- 
terms,  language,  Ac. 

Sect.  1.  Hijory  of  Geography . 

The  ftudy  and  practice  of  geography  muft  have  commenced 
at  very  early  ages  of  the  world.  By  the  accounts  we  have  re¬ 
maining,  it  feems  this  fcience  was  in  ufe  among  the  Babylonians 
and  Egyptians,  from  whom  it  paffed  to  the  Greeks  firft  of  any 
Europeans,  and  from  thefe  fucceffively  to  the  Romans,  the  Ara¬ 
bians,  and  the  weftern  nations  of  Europe.  Herodotus  fays  the 
Greeks  firft  learned  the  pole,  the  gnomon,  and  the  12  divisions 
of  the  day,  from  the  Babylonians.  But  Pliny  and  Diogenes 
Laertius  affert,  that  Thaks  of  Miletus,  in  the  6th  century  be¬ 
fore  Chrift,  firft  found  out  the  paifage1  of  the  fun  from  tropic  to 
tropic,  and,  it  is  faid,  was  the  author  of  two  books,  the  one  on 
the  tropic,  and  the  other  on  the  equinox  ;  both  probably  deter¬ 
mined  by  means  of  the  gnomon  ;  whence  he  was  led  to  the  dif- 
rovery  of  the  four  feafons  of  the  year,  which  are  determined  by 
the  equinoxes  and  folftices  ;  all  which,  however,  it  is  likely  he 
learned  of  the  Egyptians,  as  well  as  his  divifion  of  the  year  into 
365  days.  This  it  is  faid  was  invented  by  the  fecond  Mercury, 
fur  named  Trifmegiftus,  who,  according  to  Eufebius,.  lived  about 
50  years  after  the  Exodus.  Pliny  exprefsly  fays,  that  this  dif- 
covery  v/as  made  by  obferving  when  the  fliadow  returned  to  its 
marks  ;  a  clear  proof  that  it  was  done  by  the  gnomon.  It  is 
farther  faid,  that  Thales  couftrufted  a  glebe,  and  reprefented  the 
land  and  fea  upon  a  table  of  brafs.  Farther,  that  Anaximander, 
a  difciple  of  Thales,  firft  drew  the  figure  of  the  earth  upon  a 
globe  5  and  that  Hecate,  Democritus,  Eudoxus,  and  others, 


formed  geographical  maps,  and  brought  them  into  common  ufe 
in  Greece. 

Meton  and  Emftemon  obferved  the  fummer  folftice  at  Athens, 
on  the  27th  of  June,  432  years  before  Chrift,  by  watching  nar¬ 
rowly  the  fliadow  of  the  gnomon,  with  the  defign  of  fixing  the 
beginning  of  their  cycle  of  19  years. 

Timocharis  and  Ariftillus,  who  began  their  obfervations  about 
295  B.  C.,  it  Items  firft  attempted  to  fix  the  latitudes  and  lon¬ 
gitudes  of  the  fixed  ftars,  by  confidering  their  diftances  from  the 
equator,  Ac.  One  of  their  obfervations  gave  rife  to  the  difeo- 
very  of  the  preceffion  of  the  equinoxes,  which  was  firft  remarked 
by  Hipparchus  about  150  years  after  ;  who  alfo  made  ufe  of 
their  method,  for  delineating  the  parallels  of  latitude  and  the 
meridians  on  the  furface  of  the  earth  ;  thus  laying  the  founda¬ 
tion  of  this  fcience  as  it  now  appears. 

The  latitudes  and  longitudes,  thus  introduced  by  Hipparchus, 
were  not,  however,  much  attended  to  till  Ptolemy’s  time.  Strabo, 
Vitruvius,  and  Pliny,  have  all  of  them  entered  into  a  minute 
geographical  defeription  of  the  fituation  of  places,  according  to 
the  length  of  the  fhadows  of  the  gnomon,  without  noticing  the 
longitudes  and  latitudes. 

Maps  at  firft  were  little  more  than  rude  outlines,  and  topo¬ 
graphical  fketches  of  different  countries.  The  earlieft  on  record 
were  thofe  of  Sefoftris,  mentioned  by  Euftathius,  who  fays 
that  “  this  Egyptian  king,  having  traverfed  great  part  of  the 
earth,  recorded  his  march  in  maps,  and  gave  copies  of  them  not 
only  to  the  Egyptians  but  to  the  Scythians,  to  their  great 
aftonifliment.”  Some  have  imagined,  with  much  probability, 
that  the  Jews  made  a  map  of  the  Holy  Land,  when  they  gave 
the  different  portions  to  the  nine  tribes  at  Shiloh  :  for  Jofhua 
tells  us  that,  they  were  fent  to  walk  through  the  land,  and  that 
they  deferihed  it  in  Jeven  parts  in  a  hook  ;  and  Jofephus  relates 
that,  when  Jofhua  fent  out  people  from  the  different  tribes  to 
nteafure  the  land,  he  gave  them,  as  companions,  perfons  well 
ikilled  in  geometry,  who  could  not  be  miftakeri  in  the  truth. 

The  firft  Grecian) map  on  record  was  that  of  Anaximander, 
mentioned  by  Strabo,  lib.  1,  p.  7,  fuppofed  to  be  the  one  re¬ 
ferred  to  by  Hipparchus  under  the  defignation  of  the  ancient 
map.  Herodotus  minutely  deferibes  a  map  made  by  Ariftagoras, 
tyrant  of  Miletus,  which  will  ferve  to  give  fome  idea  of  the  maps 
of  thofe  times.  He  relates,  that  Ariftagoras  fhowed  it  to  -Cleo- 
menes,  king  of  Sparta,  to  induce  him  to  attack  the  king  of  Per- 
fia  at  Sufa,  in  order  to  reftore  the  Ionians  to  their  ancient  li¬ 
berty.  It  was  traced  upon  brafs  or  copper,,  and  feems  to  have 
been  a  mere  itinerary,  containing  the  ro^te  through  the  inter- 
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mediate  countries  whiefi  were  to  be  traverfed  in  that  march, 
with  the  rivers  Halys,  the  Euphrates,  and  Tigris,  which  Hero¬ 
dotus  mentions  as  neceflfary  to  be  eroded  in  that  expedition. 
It  contained  one  ftraight  line  called  the  Royal  Road  or  Highway, 
which  took  in  all  the  Rations  0r  places  of  encampment  from 
Sardis  to  Sul'a,  being  in  in  the  whole  journey,  and  con¬ 
taining  13,500  ftadia,  or  16874.-  Roman  miles  of  5000  feet 
each. 

Thefe  itinerary  maps  of  the  places  of  encampment  were  in- 
difpenfably  neceifary  in  all  armies  and  marches ;  and  indeed  war 
and  navigation  feem  to  be  the  two  grand  caufes  of  the  improve¬ 
ments  both  in  geography  and  aftronorny.  Athenseus  quotes 
Baeton  as  author  of  a  work  intitled  The  encampment  of  Alex¬ 
ander  s  march,  and  likewife  Amyntas  to  the  lame  purpofe. 
Pliny  obferves  that  Diognetus  and  Baeton  were  the  furveyors 
of  Alexander’s  marches,  and  then  quotes  the  exa£l  number  of 
miles  according  to  their  menfuration  ;  which  he  afterwards 
confirms  by  the  letters  of  Alexander  himfelf.  The  fame  au¬ 
thor  all'o  remarks,  that  a  copy  of  this  great  monarch’s  Purveys 
was  given  by  Xenocles,  his  treafurer,  to  Patrocles  the  geographer, 
who  was  admiral  of  the  fleets  of  Seleucus  and  Antiochus.  His 
book  on  geography  is  often  quoted  both  by  Strabo  and  Pliny  5 
and  it  feems  that  this  author  furnifhed  Eratofthenes  with  the 
principal  materials  for  conftru6ting  his  map  of  the  oriental  part 
of  the  world. 

Eratolthenes  firft  attempted  to  reduce  geography  to  a  regular 
fyflem,  and  introduced  a  regular  parallel  of  latitude,  which 
began  at  the  ftraits  of  Gibraltar,  pafled  eaftwards  through  the 
ille  of  Rhodes,  and  lb  on  to  the  mountains  of  India,  noting  all 
the  intermediate  places  through  which  it  palled.  Tn  drawing 
this  line,  he  was  not  regulated  by  the  fame  latitude,  but  by 
obferving  where  the  longeft  day  was  14  hours  and  a  half, 
which  Hipparchus  afterwards  determined  was  the  latitude  of  36 
degrees. 

This  firfl  parallel  through  Rhodes  was  ever  after  confidered 
with  a  degree  of  preference,  in  conftrudting  all  the  ancient 
maps  j  and  the  longitude  of  the  then  known  world  was  often 
attempted  to  be  meafured  in  lladia  and  miles,  according  to  the 
extent  of  that  line,  by  many  fucceeding  geographers. 

Eratoflhenes  foon  after  attempted  not  only  to  draw  other  pa¬ 
rallels  of  latitude,  but  alfo  to  trace  a  meridian  at  right  angles  to 
thefe,  palling  through  Rhodes  and  Alexandria  down  to  Syene 
and  Meroe  j  and  at  length  he  undertook  the  arduous  talk  of 
determining  trie  circumference  of  the  globe,  by  an  actual  mea- 
furement  of  a  legment  of  one  of  its  great  circles.  To  find  the 
magnitude  of  the  earth  is  indeed  a  problem  which  has  engaged 
the  attention  of  aftronomers  and  geographers  ever  fince  the 
fpherical  figure  of  it  was  known.  It  feems  Anaximander  was 
the  firft  among  the  Greeks  who  wrote  upon  this  fubje6t.  Ar- 
chytas  of  Tarentum,  a  Pythagorean,  famous  for  his  fkill  in 
mathematics  and  mechanics,  alfo  made  fome  attempts  in  this 
way  ;  and  Dr.  Long  conjeftures  that  thefe  are  the  authors  of 
the  moll  ancient  opinion  that  the  circumference  of  the  earth 
is  400,000  lladia  :  and  Archimedes  makes  mention  of  the  an¬ 
cients  who  eliimated  the  circumference  of  the  earth  at  only 
30,000  lladia. 

As  to  the  methods  of  meafuring  the  circumference  of  the 
earth,  it  would  feem,  from  what  Arillotle  fays  in  his  treatife 
De  Ccelo,  that  they  were  much  the  fame  as  thofe  ufed  by  the 
moderns,  deficient  only  in  the  accuracy  of  the.  inftruments. 
That  philofopher  there  fays,  that  different  flarspafs  through  our 
zenith,  according  as  our  fituation  is  more  or  lefs  northerly  ;  and 
that  in  the  fouthern  parts  of  the  earth  liars  come  above  our  ho¬ 
rizon,  which  are  no  longer  vifible  if  we  go  northward.  Hence 
it  appears  that  there  are  two  ways  of  meafuring  the  circumfe¬ 
rence  of  the  earth  ;  one  by  obferving  liars  which  pal's  through 
the  zenith  of  one  place,  and  do  not  pafs  through  that  of  ano- 
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ther  ;  the  other,  by  obferving  fome  flars  which  come  above  the 
horizon  of  one  place,  and  are  obferved  at  the  fame  time  to  be 
in  the  horizon  of  another.  The  former  of  thefe  methods, 
which  is  the  bell,  was  followed  by  Eratoflhenes  at  Alexandria 
in  Egypt  250  years  before  Chrift.  He  knew  that,  at  the  fum- 
mer  l’olliice,  the  fun  was  vertical  to  the  inhabitants  of  Syene, 
a  town  on  the  confines  of  Ethiopia,  under  the  tropic  of  cancer, 
where  they  had  a  well  made  to  obferve  it,  at  the  bottom  of  which 
the  rays  of  the  fun  fell  perpendicularly  the  day  of  the  lummer 
lolllice  :  he  obferved,  by  the  fhadow  of  a  wire  fet  perpendicu¬ 
larly  in  an  hemifpherical  bafon,  how  far  the  fun  was  on  that 
day  at  noon  dillant  from  the  zenith  of  Alexandria  j  when  he 
found  that  dillaijice  was  equal  to  the  50th  part  of  a  great  circle 
in  the  heavens.  Then,  fuppofmg  Syene  and  Alexandria  under 
the  fame  meridian,  he  inferred  that  the  dillance  between  them 
was  the  50th  part  of  a  great  circle  upon  the  earth ;  and  this 
dillance  being  by  meafure  5000  lladia,  he  concluded  that  the 
whole  circumference  of  the  earth  was  250,000  lladia.  But  as 
this  number  divided  by  360  would  give  694  J  lladia  to  a  degree, 
either  Eratofthenes  himfelf  or  fome  of  his  followers  affigned  the 
round  number  700  lladia  to  a  degree  ;  which,  multiplied  by  360, 
makes  the  circumference  of  the  earth  252,000  lladia :  whence 
both  thefe  meafures  are  given  by  different  authors  as  that  of 
Eratollhenes. 

In  the  time  of  Pompey  the  Great,  Polidonius  determined  the 
meafure  of  the  circumference  of  the  earth  by  the  fecond  method 
above  hinted  by  Arillotle,  viz.  the  horizontal  observations. 
Knowing  that  the  Par  called  Canopus  was  but  juft  vifible  in  the 
horizon  of  Rhodes,  and  at  Alexandria  finding  its  meridian  height 
was  the  48th  part  of  a  great  circle  in  the  heavens,  or  j  }-  degrees, 
anfwering  to  the  like  quantity  of  a  circle  on  the  earth  :  they, 
fuppofmg  thefe  two  places  under  the  fame  meridian,  and  the 
diftance  between  them  5000  lladia,  the  circumference  of  the 
earth  will  be  240,000  ftadia,  which  is  the  firft  meafure  of  Po- 
fidonius.  But,  according  to  Strabo,  Pofidonius  made  the  mea¬ 
fure  of  the  earth  to  be  180,000  ftadia,  at  the  rate  of  500  ftadia 
to  a  degree.  The  realon  of  this  difference  is  thought  to  be,  that 
Eratofthenes  meafured  the  diftance  between  Rhodes  and  Alex¬ 
andria,  and  found  it  only  37  50  ftadia  :  taking  this  for  a  48th 
part  of  the  earth’s  circumference,  which  is  the  meafure  of  Pofi- 
donius,  the  whole  circumference  will  be  180,000  ftadia.  This 
meafure  was  received  by  Marinus  of  Tyre,  and  is  ufually  af- 
cribed  to  Ptolomy.  But  this  meafurement  is  fubject  to  great 
uncertainty,  both  on  account  of  the  great  refraction  of  the  liars 
near  the  horizon,  the  difficulty  of  meafuring  the  diftance  at  fea 
between  Rhodes  and  Alexandria,  and  by  fuppofmg  thofe  places 
under  the  fame  meridian,  when  they  are  really  very  different. 

Several  geographers  afterwards  made  ufe  of  the  different 
heights  of  the  pole  in  diftant  places  under  the  fame  meridian, 
to  find  the  ditnennons  of*  the  earth.  About  the  year  800,  the 
kbalif  Almamun  had  the  diftance  meafured  between  two  places 
that  were  2  degrees  afundcr,  and  under  the  fame  meridian  in  the 
plains  of  Sirijar  near  the  Red  Sea  :  and  the  refult  was,  that  the 
degree  at  one  time  was  found  equal  to  56  miles,  and  at  another 
564  or  564  miles. 

The  next  attempt  to  find  cut  the  circumference  of  the  earth 
was  in  1525  by  Fernelius,  a  learned  philofopher  of  France. 
For  this  purpofe,  he  took  the  height  of  the  pole  at  Paris,  going 
from  thence  directly  northwards,  till  he  came  to  the  place  where 
the  height  of  the  pole  was  one  degree  more  than  at  that  city. 
The  length  of  the  way  was  meafured  by  the  number  of  revolu¬ 
tions  made  by  one  of  the  wheels  of  his  carriage  ;  and,  afteY  pro¬ 
per  allowances  for  the  declivities  and  turnings  of  the  road,  he 
concluded  that  68  Italian  miles  were  equal  to  a  degree  on  the 
earth. 

According  to  thefe  methods,  many  other  meafurements  of  the 
earth's  circumference  have  fince  that  thne  been  made,  with  much 
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greater  accuracy  ;  a  particular  account  of  which  Is  given  under 
the  articles  Latitude  and  Longitude. 

Though  the  maps  of  Eratofthenes  were  the  bed  of  his  time, 
they  were  yet  very  imperfect  and  inaccurate.  They  contained 
little  more  than  the  dates  of  Greece,  and  the  dominions  of  the 
iViccetlbrs  of  Alexander,  digefted  according  to  the  furveys  above 
mentioned.  He  had  indeed  feen,  and  has  quoted,  the  voyages 
of  Pythias  into  the  great* Atlantic  ocean,  which  gave  him  dune 
faint  idea  of  the  wellern  parts  of  Europe  ;  but  lb  imperfect, 
that  they  could  not  be  realized  into  the  outlines  of  a  chart, 
Strabo  lays  he  was  very  ignorant  of  Gaul,  Spain,  Germany, 
and  Britain  ;  and  lie  was  equally  ignorant  of  Italy,  the  coalts 
of  the  Adriatic,  Poutus,  and  all  the  countries  towards  the 
north. 

Such  was  the  date  of  geography,  and  the  nature  of  the  maps, 
before  the  time  of  Hipparchus.  He  made  a  cloler  connection 
between  geography  and  aftronomy,  by  determining  the  latitudes 
and  longitudes  from  eeledial  obfervations. 

War  has  ufually  been  the  occafion  of  making  or  improving 
the  maps  of  countries  ;  and  accordingly  geography  made  great 
advances  from  the  progrefs  of  the  Roman  arms.  In  all  the 
provinces  occupied  by  that  people,  camps  were  every  where 
^onltruCted  at  proper  intervals,  and  good  roads  made  for  com¬ 
munication  between  them  ;  and  thus  civilization  and  furveying 
were  carried  on  according  to  fydem ,  through  the  whole  extent 
of  that  large  empire.  Every  new  war  produced  a  new  furvey 
and  itinerary  of  the  countries  where  the  fcencs  of  aCtion  palled; 
io  that  the  materials  of  geography  Were  accumulated  by  every 
additional  conqueft.  Polybius  fays,  that  at  the  beginning  of  the 
l'econd  Punic  war,  when  Hannibal  was  preparing  his  expedition 
againd  Rome,  the  countries  through  which  he  was  to  pafs  were 
carefully  meafured  by  the  Romans.  And  Julius  Caefar  caufed 
a  general  furvey  of  the  Roman  empire  to  be  made,  by  a  decree 
of  the  fenate.  Three  furveyors  had  this  talk  afiigned  them, 
which  they  completed  in  25  years.  The  Roman  itineraries  that 
are  dill  extant  alfo  tliovv  what  care  and  pains  they  had  been 
at  in  making  furveys  in  all  the  different  provinces  of  their  em¬ 
pire  ;  and  Pliny  has  failed  the  3d,  4th,  and  5th  books  of  his 
Natural  Hillory  with  the  geographical  didances  that  were  thus 
mealured.  Other  maps  are  alfo  dill  preferved,  known  by  the 
name  of  the  Pentingerian  Tables,  published  by  Welfer  and 
Bertius,  which  gave  a  good  fpecimen.of  what  Vegetius  calls  the 
Itinera  Piffd,  for  the  better  direction  of  their  armies  in  their  march. 

The  Roman  empire  had  been  enlarged  to  its  greateft  extent, 
and  all  its  provinces  well  known  and  lurveyed,  when  Ptolomy, 
.gbout  150  years  after  Chrid,  compofed  his  fydem  of  geography. 
The  chief  materials  he  employed  in  compodng  this  work  were, 
the  proportions  of  the  gnomon  to  its  fliadow,  taken  by  different 
adronomers  at  the  times  of  the  equinoxes  and  foldices  ;  calcu¬ 
lations  founded  on  the  length  of  the  longed  days  ;  the  meafured 
or  computed  didances  of  the  principal  roads  contained  in  their 
Purveys  and  itineraries  ;  and  the  various  reports  of  travellers  and 
navigators.  All  thefe  were  compared  together,  and  digeded 
into  one  uniform  body  or  fydem  ;  and  afterwards  were  tranf- 
lated  by  him  into  a  new  mathematical  language,  expreffing  the 
-different  degrees  of  latitude  and  longitude,  after  the  invention  of 
Hipparchus,  which  had  been  neglected  for  250  years. 

Ptolomy’s  fydem  of  geography,  notwitbdanding  it  was  dill 
very  imperfeft,  continued  in  vogue  till  the  lad  three  or  four 
centuries,  within  which  time  the  great  improvements  in  allro- 
nomy,  the  many  difeoveries  of  new  countries  by  voyagers,  and 
the  progrefs  of  war  and  arms,  have  contributed  to  bring  it  to 
a  very  confiderable  degree  of  perfection  ;  the  particulars  of 
which  will  be  found  treated  under  their  refpeCtive  articles  in 
this  work. 

Among  the  moderns,  the  chief  authors  on  tfie  fubjeCt  of  geo¬ 
graphy  .are  Johannes  de  .Sacrobofco,,  or  John  Hallifax,  who 


wrote  a  treatife  on  the  fphere ;  Sebadian  Munder,  in  his  Cof- 
mographia  Univerfalis,  in  1559 ;  Clavius,  on  the  fphere  of 
Sacrobofco ;  Piccioli’s  Geographia  et  Hydrographia  Reforma- 
ta  ;  Weigelius’s  Speculum  Terrae ;  De  Ghales's  Geography,  in 
his  Mundus  Mathematicus  ;  Cellarius’s  Geography ;  Cluverius’s 
IntroduCtio  in  Univerfam  Geographiam  ;  Leibnecht’s  Elementa 
Geographic  Generalis ;  Stevenius’s  Compendium  Geographicum  ; 
Woldus’s  Geographia,  in  his  Elementa  Matheleos  ;  Bufching’s 
New  Syltem  of  Geography  ;  Gordon's,  Salmon’s,  and  Guth¬ 
rie’s  Grammars  ;  and,  above  all,  Varenius’s  Geographia  Gene¬ 
ralis,  with  Jurin’s  additions,  the  molt  Icientific  and  fyflema- 
ticai  of  any  geographical  work. 

Sect.  II.  Principles  and  Pr allice  of  Geography. 

The  fundamental  principles  of  geography  are,  the  fpherical 
figure  of  the  earth,  its  rotation  on  its  axis,  its  revolution  round 
the  fun,  and  the  pofition  of  the  axis  or  line  round  which  it  re¬ 
volves  with  regard  to  the  eeledial  luminaries.  That  the  earth 
and  tea  taken  together  conditute  one  valt  fphere  is  derrion- 
itrable  by  the  following  arguments.  1.  To  people  at  lea  the 
land  difappears,  though  near. enough  to  be  vidble  were  it  not 
for  the  intervening  convexity  of  the  wrater.  2.  The  higher  the 
eye  is  placed,  the  more  extenfiye  is  the  profpeCt ;  whence  it  is 
common  for  failors  to  climb  up  to  the  tops  of  the  mads  to  dil- 
cover  land  or  fhips  at  a  didance.  But  this  would  give  them  no 
advantage,  were  it  not  for  the  convexity  of  the  earth  ;  for  upon 
an  infinitely  extended  plane  objects  would  be  vifible  at  the  fame 
diltance  whether  the  eye  were  high  or  low,  nor  would  any  of 
them  vaniili  till  the  angle  under  which  they  appeared  became 
too  fmall  to  be  perceived.  3.  To  people  on  thore,  the  mad 
of  a  Blip  at  lea  appears  before  the  hull  :  but  were  the  earth  an 
infinite  plane,  not  the  highed  objeCts,  but  the  biggeft,  would 
be  longed  vifible  ;  and  the  mad  of  a  Blip  would  difappear,  by 
reafon  of  the  fmall  nets  of  its  angle,  long  before  the  hull  did  fo. 
4.  The  convexity  of  any  piece  of  Bill  water  of  a  mile  or  two  ex¬ 
tent  may  be  perceived  by  the  eye.  A  little  boat,  for  indance, 
may  be  perceived  by  a  man  who  is  any  height  above  the  water  ; 
but,  if  he  doop  down  and  lay  his  eye  near  the  furface,  he  will 
find  that  the  liuid  appeal's  to  rife  and  intercept  the  view  of  the 
boat  entirely.  5.  The  earth  has  been  often  failed  round,  as  by 
Magellan,  Drake,  Dampier,  Anfon,  Cook,  and  many  other 
navigators;  which  demonitrates  that  the  furface  of  the  ocean  is 
fpherical  ;  and  that  the  land  is  very  little  different  may  eadly 
be  proved  from  the  fmall  elevation  of  any  part  of  it  above  the 
furface  ofthewrater.  The  mouths  of  rivers  which  run  1000 
miles  are  not,  more  than  one  mile  below  their  fources,  and  the 
highed  mountains  are  not  quite  four  miles  of  perpendicular 
height :  fo  that,  though  fome  parts  of  the  land  are  elevated 
into  hills,  and  others  deprefied  into  valleys,  the  whole  may  dill 
be  accounted  fpherical.  6.  An  undeniable  and  indeed  ocular 
demondration  of  the  fpherical  figure  of  the  earth  is  taken  from 
the  round  figure  of  its  Biadow  which  falls  upon  the  moon  in 
time  of  eclipfes.  As  various  fides  of  the  earth  are  turned  to¬ 
wards  the  fun  during  the  time  of  dilferent  phenomena  of  this 
kind,  and  the  lhadow  in  all  cafes  appears  circular,  it  is  impof- 
Bble  to  fuppofe  the  figure  of  the  earth  to  he  any  other  than 
fpherical.  The  inequalities  of  its  furface  have  no  effect  upon 
the  earth’s  Biadow  on  the  moon  ;  for  as  the  diameter  of  the  ter¬ 
raqueous  globe  is  very  little  lefs  than  8000  miles,  and  the  height 
of  the  highed  mountains  on  earth  not  quite  four,  we  cannot  ac¬ 
count  the  latter  any  more  than  the  2000th  part  of  the  former  ; 
fo  that  the  mountains  bear  no  more  proportion  to  the  hulk 
of  the  earth,  than  grains  of  dud  bear  to  that  of  a  common 
globe. 

A  great  many  of  the  terredrial  Dhenomena  depend  upon  the 
globular  figure  of  the  earth,  and  the  pofition  of  its  axis  with 
regard  to  the  fun  ;  particularly  the  riling  and  letting  of  the  ce- 
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ledial  luminaries,  the  length  of  the  days  and  nights,  &c.  A 
general  explanation  of  thefe  is  given  under  the  article  Astro¬ 
nomy  ;  but  dill  it  belongs  to  geography  to  take  notice  of  the 
difference  betwixt  the  fame  phenomena  in  different  parts  of  the 
earth.  Thus,  though  the  lun  rifes  and  fets  all  over  the  world, 
the  circumftances  of  his  doing  fo  are  very  different  in  different 
countries.  The  mod  remarkable  of  thefe  circumltances  is  the 
duration  of  the  light,  not  only  of  the  fun  himfelf,  but  of  the 
twilight  before  he  rifes  and  after  he  fets.  In  the  equatorial 
regions,  for  inftance,  darknefs  comes  on  very  foon  after  funfet  j 
becaufe  the  convexity  of  the  earth  comes  quickly  in  between 
the  eye  of  the  obferver  and  the  luminary,  the  motion  of  the  earth 
being  much  more  rapid  there  than  any  where  ell'e.  In  our  cli¬ 
mate  the  twilight  always  continues  two  hours  or  thereabouts, 
and  during  the  fummer  feafon  it  continues  in  a  confiderable 
degree  during  the  whole  night.  In  countries  farther  to  the 
northward  or  fouthvvard,  the  twilight  becomes  brighter  and 
brighter  as  we  approach  the  poles,  until  at  laft  the  fun  does  not 
appear  to  touch  the  horizon,  but  goes  in  a  circle  at  fome  dif- 
tance  above  it  for  many  days  fucceiRvely.  In  like  manner, 
during  the  winter,  the  fame  luminary  finks  lower  and  lower, 
until  at  lad  he  does  not  appear  at  all  ;  and  there  is  only  a  dim 
twinkling  of  twilight  for  an  hour  or  two  in  the  middle  of  the 
day.  By  reafon  of  the  refra&ion  of  the  atmofphere,  however, 
the  time  of  darknefs,  even  in  the  mod  inholpitable  climates,  is 
always  let's  than  that  of  light  and  fo  remarkable  is  the  effect 
of  this  property,  that  in  the  year  1682,  when  fome  Dutch  na¬ 
vigators  wintered  in  Nova  Zembla,  the  fun  was  vifible  to  them 
16  days  before  he  could  have  been  feen  above  the  horizon  had 
there  been  no  atmofphere,  or  had  it  not  been  endowed  with  any 
fuch  power.  The  reafon  of  all  this  is,  that  in  the  northern  and 
fouthern  regions  only  a  fmall  part  of  the  convexity  of  the  globe 
is  interpofed  betwixt  us  and  the  fun  for  many  days,  and  in  the 
high  latitudes  none  at  all.  In  the  warmer  climates  the  fun  has 
often  a  beautiful  appearance  at  rifing  and  fetting,  by  reafon  of 
the  refradtion  of  his  light  through  the  vapours  which  are  copi- 
oufly  raifed  in  thofe  parts.  In  the  colder  regions,  halos,  par¬ 
helia,  aurora  borealis,  and  other  meteors,  are  frequent  ;  the 
two  former  owing  to  the  great  quantity  of  vapour  continually 
flying  from  the  warm  regions  of  the  equator  to  the  colder  ones 
of  the  poles.  The  aurora  borealis  is  owing  to  the  eledtrical 
matter  imbibed  by  the  earth  from  the  fun  in  the  warm  climates, 
and  going  off  through  the  upper  regions  of  the  atmofphere  to 
the  place  from  whence  it  came.  In  the  high  northern  latitudes, 
thunder  and  lightning  are  unknown,  or  but  feldom  heard  of ; 
but  the  more  terrible  phenomena  of  earthquakes,  volcanoes, 
&rc.  are  by  no  means  unfrequent.  Thefe,  however,  feem  only 
toaff’edt  itlands  and  the  maritime  parts  of  the  continent. 

Notwithstanding  the  feeming  inequality  in  the  diffribution 
of  light  and  darknefs,  however,  it  is  certain,  that  throughout 
the  whole  world  there  is  nearly  an  equal  proportion  of  light  dif- 
fufed  on  every  part,  abdradfing  from  what  is  abforbed  by 
clouds,  vapours,  and  the  atmofphere  itfclf.  The  equatorial  re¬ 
gions  have  indeed  the  moll  intenfe  light  during  the  day,  but 
the  nights  are  long  and  dark  ;  while,  on  the  other  hand,  in  the 
northerly  and  foutherly  parts,  though  the  fun  Ihines  lefs  power¬ 
fully,  yet  the  length  of  time  that  he  appears  above  the  horizon, 
with  the  greater  duration  of  the  twilight,  makes  up  for  the  feem¬ 
ing  deficiency. 

Were  the  earth  a  perfect  plane,  the  fun  would  appear  to  be 
vertical  in  every  part  of  it :  for,  in  companion  with  the  immenfe 
magnitude  of  that  luminary,  the  diameter  of  this  globe  itfelf 
is  but  very  fmall  :  and  as  the  fun,  were  he  near  to  us,  would  do 
much  more  than  cover  the  whole  earth,  fo,  though  he  were 
removed  to  any  didance,  the  whole  diameter  of  the  latter  would 
make  no  difference  in  the  apparent  angle  of  his  altitude.  Ey 
means  of  the  globular  figure  of  the  earth  alfo,  along  with  the 
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great  difparity  between  the  diameters  of  the  two  bodies,  fome 
advantage  is  given  to  the  day  over  the  night  :  for  thus  the  fun, 
being  immenfely  the  larger  of  the  two,  ffiines  upon  more  than 
one  half  of  the  earth  ;  whence  the  unenlightened  part  has  a 
lhorter  way  to  go  before  it  again  receives  the  benefit  of  his  rays. 
This  difference  is  greater  in  the  inferior  planets  Venus  and  Mer¬ 
cury  than  the  earth. 

To  the  globular  figure  of  the  earth  likewife  is  owing  the  long 
moon-light  which  the  inhabitants  of  the  polar  regions  enjoy, 
the  general  reafon  of  which  is  given  under  the  article  Astro¬ 
nomy,  feft.  vi.  The  fame  thing  likewife  occafions  the  appear 
ance  and  dilappearance  of  certain  ffars  at  fome  feafons  of  the 
year  in  fome  countries  ;  for,  were  the  earth  fiat,  they  would  all 
be  vifible  in  every  part  of  the  world  at  the  fame  time.  Hefice 
mod  probably  has  arifen  the  opinion  of  the  influence  of  certain 
dars  upon  the  weather  and  other  fublunary  matters.  In  fhort, 
on  the  globular  figure  of  the  earth  depends  the  whole  prefent 
appearance  of  nature  around  us  ;  and  were  the  fhape  of  the 
planet  we  inhabit  to  be  altered  to  any  c'her,  betides  the  real  dif¬ 
ferences  which  would  of  confequence  take  place,  the  apparent 
ones  would  be  fo  great  that  we  cannot  form  any  idea  of  the  face 
which  nature  would  then  prefent  to  us. 

In  geography'  the  circles  which  the  fun  apparently  deferibes 
in  the  heavens  are  luppofed  to  be  extended  as  far  as  the  earth, 
and  marked  on  its  liirface  ;  and  in  like  manher  we  may  imagine 
as  many'  circles  as  we  pleafe  to  be  deferibed  on  the  earth,  and 
their  planes  to  be  extended  to  the  celedial  fphere,  till  they  mark 
concentric  ones  on  the  heavens.  The  mod  remarkable  of  thofe 
fuppofed  by  geographers  to  be  deferibed  in  this  manner  are  the 
following  : 

1.  Tbe  Horizon.  This  is  properly  a  double  circle,  one  of  the 
horizons  being  called  the  ferjible,  and  the  other  the  rational. 
The  former  comprehends  only  that  fpace  which  we  can  fee 
around  us  upon  any  part  of  the  earth,  and  which  is  very  dif¬ 
ferent  according  to  the  difference  of  our  fituation.  The  other, 
called  the  rational,  is  a  circle  parallel  to  the  former,  and,  palling 
through  the  centre  of  the  earth,  fuppofed  to  be  continued  as  far 
as  the  celedial  fphere  itfelf.  To  the  eyes  of  fpeftators,  there  is 
always  a  vad  difference  between  the  fenfible  and  rational  ho¬ 
rizons  ;  but,  by  reafon  of  the  immenfe  difparity  betwixt  the 
fize  of  the  earth  and  celedial  fphere,  planes  of  both  circles  may 
be  confidered  as  coincident.  Hence  in  geography,  when  the 
horizon  or  plane  of  the  horizon  is  fpoken  of,  the  rational  is 
always  underftood,  when  nothing  is  laid  to  the  contrary.  In  confe- 
quence  of  the  round  figure  of  the  earth,  every  part  has  a  different 
horizon.  The  poles  of  the  horizon,  that  is,  the  points  diredtly 
above  the  head,  and  oppofite  to  the  feet  of  the  obferver,  are 
called  the  zenith  and  nadir. 

2.  A  great  circle  deferibed  upon  the  fphere  of  the  heaven, 
and  palling  through  the  two  vertical  points,  is  called  a  vertical 
circle,  or  an  azimuth  ;  and  of  thefe  we  may  fuppofe  as  many 
as  we  pleafe  all  round  the  horizon.  Sometimes  they  are  alfo 
called  fccondaries  of  the  horizon  ;  and  in  general  any  great  circle 
drawn  through  the  poles  of  another  is  called  its Jccondary.  In 
geography  every  circle-obtains  the  epithet  of  great  whofe  plane 
pafles  through  the  centre  of  the  earth  ;  in  other  cafes  they  are 
called  lejfet  circles.  The  altitudes  of  the  heavenly  bodies  are 
meafured  by  an  arch  of  the  azimuth  or  vertical  circle  intercepted 
between  the  horizon  and  the  body  itfelf.  The  molt  accurate 
method  of  taking  them,  with  regard  to  tbe  fun  and  moon,  is 
for  two  perfons  to  make  their  obfervations  at  the  lame  time ;  one 
of  them  to  obferve  the  altitude  of  the  upper  limb,  the  other  of 
the  lower  limb  of  the  luminary ;  the  mean  betwixt  thefe  two 
giving  the  true  height  of  the  centre.  The  fame  thing  may  alfo 
be  done  accurately  by  one  obferver,  having  the  apparent  dia¬ 
meter  of  the  luminary  given.  For,  having  found  the  height  of 
the  upper  edge  of  the  limb  by  the  quadrant,  take  from  it  halt 
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his  diameter,  the  remainder  is  the  height  of  his  centre;  or  having 
found  the  altitude  of  his  lower  edge,  add  to  it  half  the  diameter, 
and  the  lum  is  the  height  of  the  centre  as  before.  When  the 
obfervat ions  are  made  with  a  large  inftrument,  it  will  be  conve¬ 
nient  to  ufe  a  fextant,  or  tixth  part  of  a  circle,  rather  than  a 
quadrant,  as  being  lefs  unwieldy. 

3.  Ahnucavtars  are  circles  fuppofed  to  be  drawn  upon  the 
fphere  parallel  to  the  horizon,  and  grow  lefs  and  lefs  as  they 
approach  the  vertical  points,  where  they  entirely  vanifh.  The 
apparent  diftances  betwixt  any  two  celeftial  bodies  are  mea- 
l'urcd  by  fuppofing  arches  of  great  circles  drawn  through  them, 
and  then  finding  how  many  degrees,  minutes,  &c.  of  thefe  cir¬ 
cles  are  intercepted  between  them.  The  apparent  diameter  of 
the  fun’s  diik  is  found  by  a  circle  of  diftance  drawn  through  the 
centre  of  it  ;  and  the  number  of  minutes  continued  between 
the  two  oppofite  points  of  that  part  of  the  circle  which  paiies 
through  the  centre  is  the  meafure  of  the  apparent  diameter. 
The  apparent  diameter  of  the  fun  may  be  found  by  two  ob- 
fervers,  one  taking  the  altitude  of  the  upper,  and  the  other  of 
the  lower  edge  of  the  limb  ;  the  difference  betwixt  tire  two  be¬ 
ing  the  diameter  required  ;  or, 

4.  Sometimes  the  vitible  horizon  is  confidered  only  with  re¬ 
gard  to  the  objefts  which  are  upon  the  earth  itfelf ;  in  which 
cafe  we  may  define  it  to  be  a  leffer  circle  on  the  furface  of  the 
earth,  comprehending  all  fuch  objedts  as  are  at  once  vifible  to 
us ;  and  the  higher  the  eye,  the  more  is  the  vifible  horizon  ex¬ 
tended.  It  is  moft  accurately'  obferved,  however,  on  the  fea, 
on  account  of  the  abfence  of  thofe  inequalities  which  at  land 
render  the  circle  irregular  panel  for  this  reafon  it  is  called  fome- 
times  the  horizon  of  the  fea  ;  and  may  be  obferved  by  looking 
through  the  fights  of  a  quadrant  at  the  moft  diftant  part  of  the 
fea  then  vifible.  In  making  this  obfervation,  the  vifual  rays 
AD  and  AE,  plate  38.  fig.  1.  will,  by  reafon  of  the  fpherical 
furface  of  the  fea,  always  point  a  little  below  the  true  fenfible 
horizon  SS,  and  confequently  below  the  rational  horizon  which 
is  parallel  to  it,  and  fuppofed  to  be  coincident  with  it.  The 
quadrant  fhows  the  depreffion  of  the  horizon  of  the  fea  below 
the  true  horizon  ;  and  it  is  obvious  from  the  figure,  that  the 
higher  the  eye  is,  the  greater  mail  this  depreffion  be.  The  de¬ 
preffion  of  the  horizon  of  the  fea,  however,  is  not  always  the 
fame,  even  though  there  be  no  variation  in  the  height  of  the  eye. 
The  difference  indeed  is  but  lmall,  amounting  only  to  a  few  fe- 
conds.  and  is  owing  to  a  difference  in  the  atmofphere,  which 
fometimes  refrafts  more  than  at  others.  Without  refraction, 
the  vifual  ray  would  be  AE,  and  in  that  cafe  E  is  the  moft  dif¬ 
tant  point  which  could  be  feen  ;  but  by  refraction,  the  ray  FG, 
coming  from  the  point  G,  may  be  feen  at  F,  fo  as  to  go  on  from 
thence  in  the  line  FA ;  and  then  the  view  is  extended  as  far  as 
G,  and  the  depreffi  on  of  the  horizon  of  the  fea  is  in  the  line  AF, 
which  points  higher  than  AE,  Tut  extends  the  view  farther. 
From  an  infpeCcion  of  the  figure  it  is  evident,  that,  if  the  refrac¬ 
tion  were  greater,  the  view  would  be  extended  frill  farther,  as 
to  M  ;  though  the  depreffion  of  the  horizon  of  the  fea  would 
then  be  lefs,  as  is  fhown  by  the  line  ALM  :  whence  alfo  it  ap¬ 
peal's,  that,  by  reafon  of  the  difference  of  refraftion  in  the  air, 
our  horizon  is  fometimes  more  extenfive  than  at  ethers. 

5.  The  equator  is  a  great  circle  upon  the  earth,  every  part 
of  which  is  equally  diftant  from  the  poles  or  extremities  of  the 
imaginary  line  on  which  the  earth  revolves.  In  the  fea-language 
it  is  ufttally  called  the  line,  and  when  people  fail  over  it  they  are 
faid  to  crofs  the  line. 

6.  The  meridian  of  any  place  is  a  great  circle  on  the  earth 
drawn  through  that  place  and  both  poles  of  the  earth.  It  cuts 
the  horizon  at  right  angles,  marking  upon  it  the  true  north 
andfouth  points  ;  dividing  alfo  the  globe  into  two  hemifpheres, 
called  the  eafiern  and  vjejfern  from  their  relative  fituation  to  that 
■place  and  to  one  another.  The  poles  divide  the  meridians  into 


two  femicircles,  one  of  which  is  drawn  through  the  place  ts 
which  the  meridian  belongs,  the  other  through  that  point  of  the 
earth  which  is  oppofite  to  the  place.  By  the  meridian  of  a  place, 
geographers  and  aftronomers  often  mean  that  femicircle  which 
paiies  through  the  place,  and  which  may  therefore  be  called  the 
geographical  meridian.  All  places  lying  under  this  femicircle 
are  faid  to  have  the  fame  meridian  ;  the  femicircle  oppofite  to 
this  is  called  the  oppofite  meridian.  The  meridians  are  thus  im- 
moveably  fixed  to  the  earth  as  much  as  the  places  themfelves  on 
its  furface,  and  are  carried  along  with  it  in  its  diurnal  rotation. 
When  the  geographical  meridian  of  any  place  is,  by  the  rota¬ 
tion  of  the  earth,  brought  to  point  at  the  fun,  it  is  noon  or 
mid-day  at  that  place  ;  in  which  cafe,  were  the  plane  of  the 
circle  extended,  it  would  pafs  through  the  middle  of  the  lumi¬ 
nary’s  difk.  Suppofing  the  plane  of  the  meridians,  to  be  ex¬ 
tended  to  the  fphere  of  the  fixed  ftars,  in  that  cafe,  when  by  the 
rotation  of  the  earth  the  meridian  comes  to  any  point  in  the 
heavens,  then,  from  the  apparent  motion  of  the  heavens,  that 
point  is  faid  to  come  to  the  meridian.  The  rotation  of  the 
earth  is  from  weft  to  eaft;  whence  the  celettial  bodies  appear 
to  move  the  contrary  way.  Eaft  and  weft,  however,  are  terms- 
merely  relative,  fmcc  a  piace  may  be  weft  from  one  part  of  the 
earth,  and  eaft  from  another;  but  the  true  eafi  and  vj  eft  points 
from  any  place  are  thofe  where  its  horizon  cuts  the  equator. 

7.  All  places  lying  under  the  fame  meridian  are  faid  to  have 
the  fame  longitude ,  and  thofe  which  lie  under  different  meri¬ 
dians  to  have  different  longitudes  ;  the  difference  of  longitude 
being  reckoned  eaftward  or  weftward  on  the  equator.  Thus,  if 
the  meridian  of  any  place  cuts  the  equator  in  a  point  13  de¬ 
grees  diftant  from  one  another,  we  fay  there  is  a  difference  of 
1 5°  longitude  betwixt  thefe  two  places.  Geographers  vc, dairy 
pitch  upon  the  meridian  of  tome  remarkable  place  for  the  firft 
meridian,  and  reckon  the  longitude  of  alt  others  by  the  dif¬ 
tance  of  their  meridians  from  that  which  they  have  pitched 
upon  as  the  firft  ;  meafuring  fometimes  eaftward  on  the  equa¬ 
tor  all  round  the  globe,  or  fometimes  only  one-half  eaft  and  the 
other  weft  ;  according  to  which  laft  meafurement,  no  place  can 
have  more  than  1800  longitude  either  eaft  or  weft.  By  the  an¬ 
cient  Greek  geographers,  the  firft  meridian  was  placed  in  Hera. 
or  Junonia ,  one  of  the  Fortunate  Ijlar.di ,.  as  they  were  then 
called  ;  which  is  fuppofed  to  be  the  prefent  ifland  of  Teneriffe, 
one  of  the  Canaries.  Thefe  iflands,  being  the  moft  wefterly 
part  of  the  earth  then  known,  were  on  that  account  made  the 
feat  of  the  firft  meridian,  the  longitude  of  all  other  places  being 
counted  eaftward  from  them.  The  Arabians,  ambitious  of 
having  the  firft  meridian  taken  from  them,  fixed  it  at  the  moft 
wefterly  part  of  the  continent  of  Africa.  Some  later  geographers 
placed  the  firfl  meridian  in  the  ifland  of  Corvo,  one  of  the 
Azores  ;  becaufe  ac  that  time  the  magnetic  needle  on  the  ifland 
juft  mentioned  pointed  due  north  without  any  variation  ;  and 
it  was  not  then  known  that  the  needle  itfelf  was  fubjett  to  va¬ 
riation,  as  has  fmee  been  dil’covered.  Bleau  replaced  the  firft 
meridian  in  the  ifle  of  Teneriffe  ;  and,  to  afeertain  the  place 
more  exactly,  caufed  it  to  pafs  through  the  famous  mountain  of 
that  ifland,  called  th zpeak  from  el-pico ,  “  a  bird’s-beak.”  Amoitg 
modern  geographers,  indeed,  it  is  now  become  cuftomary 
for  each  to  make  the  firft  meridian  pafs  through  the  capital  of 
his  own  country  ;  a  practice,  however,  which  is  certainly  im¬ 
proper,  as  it  is  thus  impotfible  for  the  geographers  of  one  nation 
to  underftand  the  maps  of  another  without  a  troublefome  calcu¬ 
lation,  which  anfwers  no  purpofe.  By  the  Britifh  geographers 
the  royal  obfervatory  at  Greenwich  is  accounted  the  place  of 
the  firft  meridian. 

8.  If  we  fuppote  13  great  circles,  one  of  which  is  the  meri¬ 
dian  to  a  given  place,  to  interfecl  each  other  at  the  poles  of  the 
earth,  and  divide  the  equator  into  24  equal  parts,  thefe  are  the 

'  hour -circles  of  that  place.  Thefe  are  by  the  poles  divided  into 
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24  femicircles,  corresponding  to  the  2 4  hours  of  the  day  and 
night.  The  diftance  betwixt  each  two  of  thefe  femicircles  is 
1 5°,  being  the  24th  part  of  360;  and,  by  the  rotation  of  the 
earth,  each  fucceeding  femicircle  points  at  the  fun  one  hour  af¬ 
ter  the  preceding;  fo  that  in  24  hours  all  the  femicircles  point 
fucceflively  at  the  fun.  Hence  it  appears,  that  fuch  as  have 
their  meridian  1 50  eaft  from  any  other  have  likewife  noon  one 
hour  fooner,  and  the  contrary  ;  and  in  like  manner  every  other 
hour  of  the.  natural  day  is  an  hour  fooner  at  the  one  place  than 
at  the  other.  Hence,  from  any  inftantaneous  appearance  in 
the  heavens  obferved  at  two  diftant  places,  the  difference  of 
longitude  may  be  found,  if  the  hour  of  the  day  be  known  at 
each  place.  Thus  the  beginning  of  an  eclipfe  of  the  moon, 
when  the  luminary  firft  touches  the  fliadow  of  the  earth,  is  an 
inftantaneous  appearance,  as  alfo  the  end  of  an  eclipfe  of  this 
kind,  when  the  moon  leaves  the  Shadow  of  the  earth  viftble  to 
all  the  inhabitants  on  that  fide  of  the  globe.  If  therefore  we 
Sind,  that  at  any  place  an  eclipfe  of  the  moon  begins  an  hour 
fooner  than  at  another,  we  conclude  that  there  is  a  difference  of 
15°  of  longitude  between  the  two  places.  Hence  alfo,  were  a 
man  to  travel  or  fail  round  the  earth  from  weft  to  eaft,  he  will 
reckon  one  day  more  to  have  pafted  than  they  do  who  ftay  at  the 
place  from  whence  he  fet  out ;  fo  that  their  Monday  will  be 
his  Tuefday,  &c.  On  the  other  hand,  if  he  fails  weft  ward,  he 
will  reckon  a  day  lefs,  or  be  one  day  in  the  week  later,  than 
thofe  he  leaves  behind. 

9.  The  equator  divides  the  earth  into  two  hemifpheres  called 
the  northern  and  fouthern  :  all  places  lying  under  the  equator 
are  faid  to  have  no  latitude;  and  all  others  to  have  north  or 
fouth  latitude  according  to  their  Situation  with  refpeft  to  the 
equator.  1  he  latitude  itfelfis  the  diftance  from  the  equator 
meafured  upon  the  meridian,  in  degrees,  minutes,  and  feconds. 
The  complement  of  latitude  is  the  difference  between  the  lati¬ 
tude  itfelf  and  90°,  or  as  much  as  the  place  itfelf  is  diftant  from 
the  pole  ;  and  this  complement  is  always  equal  to  the  elevation 
of  the  equator  above  the  horizon  of  the  place.  The  elevation  of 
the  pole  of  any  place  is  equal  to  the  latitude  itfelf. 

An  inhabitant  of  the  earth  who  lives  at  either  of  the  poles  has 
always  one  of  the  celeftial  poles  in  his  zenith  and  the  other  in  his 
nadir,  the  equator  coinciding  with  the  horizon  :  hence  all  the  ce¬ 
leftial  parallels  are  alfo  parallel  to  the  horizon  ;  whence  the  per- 
fon  is  laid  to  live  in  a  parallel fpherc,  or  to  have  a  parallel  horizon. 

Thofe  who  live  under  the  equator  have  both  poles  in  the  ho¬ 
rizon,  all  the  celeftial  parallels  cutting  the  horizon  at  right  an¬ 
gles  ;  whence  they  are  faid  to  live  in  a  right  fphere,  or  to  have  a 
right  horizon. 

Laftly,  thofe  who  live  between  either  of  the  poles  and  the 
equator,  are  faid  to  live  in  an  oblique  fpherc,  or  to  have  an  ob¬ 
lique  horizon  ;  becaufe  the  celeftial  equator  cuts  his  horizon  ob¬ 
liquely,  and  all  the  parallels  in  the  celeftial  fphere  have  their 
planes  oblique  to  that  of  the  horizon.  In  this  fphere  fome  of 
the  parallels  interfedd  the  horizon  at  oblique  angles,  fome  are  en¬ 
tirely  above  it,  and  fome  entirely  below  it;  all  of  them,  how¬ 
ever,  fo  fituated,  that. they  would  obliquely  interfeft  the  plane  of 
the  horizon  extended. 

The  largeft  parallel  which  appears  entire  above  the  horizon 
of  any  place  in  north  latitude  is  called  by  the  ancient  aftrono- 
mers  the  arctic  circle  pi  that  place:  within  this  circle,  i.  e.  be¬ 
tween  it  and  the  ardtic  pole,  are  comprehended  all  the  ftars 
which  never  fet  in  that  place,  but  are  carried  perpetually  round 
the  horizon  in  circles  parallel  to  the  equator.  The  largeft  pa¬ 
rallel  which  is  hid  entire  below  the  horizon  of  any  place  in 
north  latitude  was  called  the  antarfiic  circle  of  that  place  by 
the  ancients.  Phis  circle  comprehends  all  the  ftars  which  never 
rife  in  that  place,  but  are  carried  perpetually  round  below  the 
horizon  in  circles  parallel  to  the  equator.  In  a  parallel  fphere, 
however,  the  equator  may  be  confidered  as  both  arffic  and  an- 
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tarilic  circle ;  for,  being  coincident  with  the  horizon,  all  the 
parallels  on  one  fide  are  entirely  above  it,  and  thofe  on  the 
other  entirely  below  it.  In  an  oblique  fphere,  the  nearer  any 
place  is  to  either  of  the  poles,  the  larger  are  the  arftic  and  an- 
tarddic  circles,  as  being  nearer  to  the  celeftial  equator,  which  is 
a  great  circle.  In  a  right  fphere,  the  arddic  and  antardtic  cir¬ 
cles  have  no  place,  becaufe  no  parallel  appears  either  entirely 
above  or  below  it.  By  the  arctic  and  antarddic  circles,  however, 
modern  geographers  in  general  underftand  two  fixed  circles  at 
the  diftance  of  23^  degrees  from  the  pole.  Thefe  are  fuppofed 
to  be  defcribed  by  the  poles  of  the  ecliptic,  and  mark  out  the 
fpaee  all  round  the  globe  where  the  fun  appears  to  touch  the 
horizon  at  midnight  in  the  fummer  time,  and  to  be  entirely 
funk  below  it  in  the  winter.  Thefe  are  alfo  called  the  polar 
circles.  By  the  ancients  the  ardtic  circle  was  called  maximum 
femper  apparentium,  and  circulus  perpetuee  apparitionis  ;  the  an- 
tardtic  circle,  on  the  other  hand,  being  named  maximus  femper 
occultorurn,  send,  circulus  perpetuee  occultationis  - 

According  to  the  different  pofitions  of  the  globe  with  regard 
to  the  fun,  the  celeftial  bodies  will  exhibit  different  phenomena 
to  the  inhabitants.  Thus,  in  a  parallel  fpherc ,  they  will  appear 
to  move  in  circles  round  the  horizon;  in  a  right  fphere,  they 
would  appear  to  rife  and  fet  as  at  prefent,  but  always  in  circles 
cutting  the  horizon  at  right  angles  ;  but,  in  an  oblique  fphere, 
the  angle  varies  according  to  the  degree  of  obliquity,  and  the 
pofition  of  the  axis  of  the  fphere  with  regard  to  the  fun.  Hence 
we  eafily  perceive  the  reafon  of  the  fun’s  continual  change  of 
place  in  the  heavens  :  but  though  it  is  certain  that  this  change 
takes  place  every  moment,  the  vaft  diftance  of  the  luminary  ren¬ 
ders  it  imperceptible  for  fome  time,  unlefs  to  very  nice  altrono- 
mical  obfervers.  Hence  we  may  generally  fuppofe  the  place  of 
the  fun  to  be  the  fame  for  a  day  or  two  together,  though  in  a 
confiderable  number  of  days  it  becomes  exceedingly  obvious  to 
every  bod)'.  When  he  appears  in  the  celeftial  equator,  his  mo¬ 
tion  appears  for  fome  time  to  be  in  the  plane  of  that  circle,  though, 
it  is  certain  that  his*place  there  is  only  for  a  tingle  moment  ; 
and  in  like  manner,  when  he  comes  to  any  other  point  of  the 
heavens,  his  apparent  diurnal  motion  is  in  a  parallel  drawn 
throughout.  Twice  a-year  he  is  in  the  equator,  and  then  the 
days  and  nights  are  nearly  equal  all  over  the  earth.  This  hap¬ 
pens  in  the  months  of  March  and  September  ;  after  which  the 
fun  proceeding  either  northward  or  fouth,  according  to  the  fea- 
fon  of  the  year  and  the  pofition  of  the  obferver,  the  days  become 
longer  or  fhorter  than  the  nights,  and  fummer  or  winter  comes 
on,  as  is  fully  explained  under  the  article  Astronomy.  The 
feceffion  of  the  fun  from  the  equator  either  northward  or  ibuth- 
ward  is  called  his  declination,  and  is  either  north  or  fouth  ac¬ 
cording  to  the  feafon  of  the  year;  and  when  this  declination  is 
at  its  greateft  height,  he  is  then  faid  to  be  in  the  tropic,  be¬ 
caufe  he  begins  to  turn  back  (the  word  tropic  being  derived 
from  the  Greek  rps? ju,~oerto).  The  fpaee  between  the  two  tro¬ 
pics,  called  the  torrid  zone,  extends  for  no  lefs  than  47  degrees 
of  latitude  all  round  the  globe ;  and  throughout  the  whole  of 
that  fpaee  the  fun  is  vertical  to  fome  of  the  inhabitants  twice 
a-year,  but  to  thofe  who  live  direddly  under  the  tropics  only 
once.  Throughout  the  whole  torrid  zone  alfo  there  is  little  dif¬ 
ference  between  the  length  of  the  days  and  nights.  The  an¬ 
cient  geographers  found  themfelves  confiderably  embarralled  in 
their  attempts  to  fix  the  northern  tropic*;  for  though  they  took, 
a  very  proper  method,  namely,  to  obferve  the  moft  northerly 
place  where  objedds  had  no  fhadow  on  a  certain  day,  yet  they 
found  that  on  the  fame  day  no  fliadow  was  eaft  for  a  fpaee  of 
no  lefs  than  300  ftadia.  The  reafon  of  this  was,  the  apparent 
diameter  of  the  fun;  which,  being  about  half  a  degree,  1'eemed 
to  extend  himfelfover  as  much  of  the  furface  of  the  earth,  and 
to  be  vertical  every  where  within  that  fpaee. 

When  the  lun  is  in  or  near  the  equator,  he  feems  to  change 
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his  place  in  the  heavens  mod  rapidly;  fo  that  about  the  equi¬ 
noxes  one  may  very  eafily  perceive  the  difference  in  a  day  or 
two  :  but,  as  he  approaches  the  tropics,  this  apparent  change 
becomes  gradually  (lower  ;  fo  that  for  a  number  of  days  he 
fcarcc  feems  to  move  at  all.  The  reafon  of  this  may  eafily  be 
underltocd  from  any  map  on  which  the  ecliptic  is  delineated  : 
for,  by  drawing  lines  through  every  degree  of  it  parallel  to  the 
equator,  we  fliall  perceive  them  gradually  approach  nearer  and 
nearer  each  other,  until  at  laff,  when  we  approach  the  point  of 
con  t  aft  betwixt  the  ecliptic  and  tropic,  they  can  for  feveral  de¬ 
grees  fcarce  be  diftinguifhed  at  all. 

From  an  obfervation  of  the  diverfity  in  the  length  of  the  days 
and  nights,  the  rifing  and  letting  of  the  fun,  with  the  other 
phenomena  already  mentioned,  the  ancient  geographers  divided 
the  furface  of  the  earth  into  certain  diftrifts,  which  they  called 
climates  ;  and,  inftead  of  the  method  of  deferring  the  fituation 
of  places  by  their  latitude  and  longitude  as  we  do  now,  they 
contented  themlelves  with  mentioning  the  climate  in  which 
they  were  fituated.  When  more  accuracy  was  required,  they 
mentioned  alio  the  beginning,  middle,  and  ending  of  the  cli¬ 
mates.  This  diftindtion, ^however,  was  certainly  very  vague 
and  inaccurate  :  for  the  only  method  they  had  of  determining 
the  difference  was  by  the  length  of  the  day ;  arid  a  climate,  ac¬ 
cording  to  them,  was  fuch  a  fpace  as  had  the  day  in  its  moil 
northerly  part  half  an  hour  longer  than  in  the  moft  foutherly. 
For  the  beginning  of  their  firft  climate,  they  took  that  parallel 
under  which  the  day  is  twelve  hours  and  three  quarters  long ; 
thofe  parts  of  the  world  which  lie  nearer  the  equator  not  being 
fuppofed  to  be  in  any  climate,  either  becaufe  in  a  lcofe  fenle 
they  may  be  confidered  as  in  a  right  fphere,  or  becaufe  they 
were  unknown,  or  thought  to  be  uninhabitable  by  reafon  of  the 
heat.  The  northern  climates  were  generally  fuppofed  to  be  fe- 
ven°j  which  muff  have  an  equal  number  of  fouthern  climates 
correfponding  with  them.  The  names  of  the  northern  climates, 
according  to  the  ancients,  were  as  follow  :  i.  Meroe.  2.  Syene 
in  Egypt.  3.  Alexandria  in  Egypt.  4.  Rhodes.  3.  Rome; 
or,  according  to  others,  a  parallel  drawn  through  the  Hellei- 
pont.  6.  The  parallel  palling  through  the  mouth  of  the  river 
Borifihenes.  7.  The  Riphean  mountains.  Each  of  thefe  places 
was  fuppofed  to  be  in  the  middle  of  the  climate  ;  and  as  the 
fouthern  parts  of  the  globe  were  then  very  little  known,  the 
climates  to  the  fouthward  of  the  equator  were  then  fuppofed  to 
be  as  far  diftant  from  that  circle  as  the  northern  ones  ;  in  con- 
lequence  of  which  they  took  their  names  from  the  latter. 

A  parallel  was  faid  to  pals  through  the  middle  of  a  climate 
when  the  day  under  that  parallel  is  a  quarter  of  an  hour  longer 
than  that  which  palfes  through  the  moft  foutherly  part.  Hence 
it  does  not  divide  the  fpace  into  two  equal  parts  ;  but  that  part 
next  the  equator  will  always  be  the  larger  of  the  two,  becaufe. 
the  farther  we  recede  from  that  circle,  the  lei's  increafe  of  lati¬ 
tude  will  be  fufficient  to  lengthen  the  day  a  quarter  of  an  hour. 
Thus  in  every  climate  there  are  three  parallels;  one  marking 
the  beginning,  the  fecond  the  middle,  and  the  third  the  ending 
of  the  climate  ;  the  ending  of  one  being  always  the  beginning  of 
another.  Some  of  the  ancients  divided  the  earth  by  thefe  paral¬ 
lels  ;  others,  by  a  parallel,  did  not  mean  a  mere  line,  but  a 
fpace  of  fome  breadth  :  and  hence  the  parallel  may  be  under¬ 
stood  as  the  fame  with  half  a  climate. 

This  method  of  dividing  the  furface  of  the  earth  into  cli¬ 
mates,  though  now  very  much  difuled,  has  been  adopted  by 
feveral  modem  geographers.  Some  of  thefe  begin  their  cli¬ 
mates  at  the  equator,  reckoning  them  by  the  increafe  of  half  an 
hour  in  the  length  of  the  day  northward.  Thus  they  go  on 
till  they  come  to  the  polar  circles,  where  the  longeft  day  is  24 
hours  :  betwixt  thefe  and  the  poles  they  count  the  climates  by 
the  increafe  of  a  natural  day  in  the  length  of  time  that  the  fun 
continues  above  the  horizon,  until  they  come  to  one  where  the 
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longeft  day  is  1 5  of  ours,  or  half  a  month  ;  and  from  this  to 
the  pole  they  count  by  the  increafe  of  half  months  or  whole 
months,  the  climates  ending  at  the  poles  where  the  days  are  fix 
months  long.  The  climates  betwixt  the  equator  and  the  polar 
circles  are  called  hour-climates,  and  thofe  between  the  polar  cir¬ 
cles  and  the  poles  are  called  month-climates.  In  common  lan¬ 
guage,  however,  we  take  the  word  climate  in  a  very  different 
fenfe ;  fo  that,  when  two  countries  are  faid  to  be  in  different 
climates,  we  underftand  only  that  the  temperature  of  the  air, 
feafons,  &c.  are  different. 

From  the  difference  in  the  lpngth  and  pofftions  of  the  fha- 
dows  of  terreftrial  fubftances,  hncient  geographers  have  given 
different  terms  to  the  inhabitants  of  certain  places  of  the  earth  ; 
the  reafon  of  which  will  be  eafily  underftood  from  the  follow¬ 
ing  confiderations  :  1.  Since  the  fun  in  his  apparent  annual 

revolution  never  removes  farther  from  the  equator  than  23  \  de¬ 
grees,  it  follows,  that  none  of  thofe  who  live  without  that  fpace, 
or  beyond  the  tropics,  can  have  the  luminary  vertical  to  them 
at  any  feafon  of  the  year.  2.  All  who  live  between  the  tropics 
have  the  fun  vertical  twice  a  year,  though  not  all  at  the  fame 
time.  Thus,  to  thofe  who  live  direftly  under  the  equator,  he 
is  direftly  vertical  in  March  and  September  at  the  time  of  the 
equinox.  If  a  place  is  in  io°  north  latitude,  the  fun  is  vertical 
when  he  has  ioc  north  declination,  and  fo  of  every  other  place. 
3.  All  who  live  between  the  tropics  have  the  fun  at  noon  fome- 
times  north  and  fometimes  louth  of  them.  Thus  they  who 
live  injj  place  fituated  in  20°  north  latitude  have  the  fun  at 
noon  to  the  northward  when  he  has  more  than  20  degrees  north 
declination,  and  to  the  fouthward  when  he  has  lefs.  4.  Such 
of  the  inhabitants  of  the  earth  as  live  without  the  tropics,  if  in 
the  northern  hemifphere,  have  the  fun  at  noon  to  the  fouthward 
of  them,  but  to  the  northward  if  in  the  fouthern  hemifphere. 
5.  When  the  fun  is  in  the  zenith  of  any  place,  the  fhadow  of  a 
man  or  any  upright  objeft  falls  direftly  upon  the  place  where 
they  Hand,  and  conlequently  is  invifible ;  whence  the  inhabitants 
of  fuch  places  were  called  AJcii,  or  without  thadows.  Thofe 
who  live  between  the  tropics,  and  have  the  fun  fometimes  to 
the  north  and  fometimes  to  the  louth  of  them,  have  of  confe- 
quence  their  thadows  projefting  north  at  fome  feafons  of  the 
year  and  fouth  at  others ;  when  they  were  called  Araphifcii,  or 
having  two  kinds  of  thadows.  They  who  live  without  the  tio- 
pics  have  their  noon  thadows  always  the  fame  way,  and  are 
therefore  called  Hcterofcii,  that  is,  having  only  one  kind  of  tha- 
dow.  If  they  are  in  north  latitude,  the  fhadows  are  always 
turned  towards  the  north,  and,  if  in  the  fouthern  hemifphere, 
towards  the  fouth.  When  a  place  is  fo  far  diftant  from  the 
equator  that  the  days  are  24  hours  long  or  longer,  the  inhabi¬ 
tants  were  called  Perifcii,  becaufe  their  thadows  turn  round 
them. 

Names  have  likewife  been  impofed  upon  the  inhabitants  of 
different  parts  of  the  earth  from  the  parallels  of  latitude  under 
which  they  live,  and  their  fituation  with  regard  to  one  another. 
Thus,  when  two  places  are  fo  near  each  other  that  the  inhabi¬ 
tants  have  only  one  horizon,  or  at  lead  that  there  is  no  percep¬ 
tible  difference  between  them,  the  inhabitants  were  called  Sy- 
need,  that  is,  near  neighbours  ;  the  feafons,  days,  nights,  Sec. 
in  both  places  being  perfeftly  alike.  Thofe  who  lived  at  dif¬ 
tant  places,  but  under  the  fame  parallel,  were  called  Periceci, 
that  is,  living  in  the  fame  circle.  Thofe  who  are  on  the  fame 
fide  of  the  equator  have  the  feafons  of  the  year  at  the  fame  time; 
but,  if  on  different  tides,  the  fuminer  feafon  of  the  one  is  the 
winter  of  the  other  :  fee  the  article  Astronomy,  page  391. 
Some  writers,  however*  by  the  name  of  Periceci  diftinguifh 
thofe  who  live  under  oppofite  points  of  the  fame  parallel, 
where  the  noon  of  one  is  the  midnight  of  the  other.  When  two 
places  lie  under  parallels  equally  diftant  from  the  equator,  but 
in  oppofite  hemifpheres,  the  inhabitants  were  called  Aniceci. 
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Thefe  have  a  fimilar  increafe  of  days  and  nights,  and  fimilar 
feafons,  but  in  oppofite  months  of  the  year.  According  to 
feme,  the  Anted  were  fuchas  lived  under  the  fame  geographi¬ 
cal  meridian,  and  had  day  and  night  at  the  fame  time.  If  two 
places  are  in  parallels  equally  diftant  from  the  equator,  and  in 
oppoftc  meridians,  the  inhabitants  were  called  Anticbthones 
with  refpebt  to  one  another,  that  is,  lying  on  oppofite 
Tides  of  the  earth  ■,  or  Antipodes,  that  is,  having  their  feet 
oppofite  to  one  another.  When  two  perfons  are  Antipodes, 
the  zenith  of  the  one  is  the  nadir  of  the  other.  They  have  a 
like  elevation  of  the  pole,  but  it  is  of  different  poles  :  they 
have  alfo  days  and  nights  alike,  and  fimilar  feafons  of  tbeyear; 
but  they  have  oppofite  hours  of  the  day  and  night,  as  well  as 
feafons  of  the  year.  Thus,  when  it  is  mid-day  with  us,  it  is 
midnight  with  our  Antipodes  j  when  it  is  fummer  with  us,  it 
is  winter  with  them,  &c.  .  , 

From  the  various  appearances  of  the  fun,  and  the  effects  of 
his  light  and  heat  upon  different  parts  of  the  earth,  the  divifion 
of  it  into  zones  has  arifen.  Thefe  are  five  in  number.  I.  The 
torrid  zoife,  lying  between  the  two  tropics  for  a  {pace  of  47 0  of 
latitude.  This  is  divided  into  two  equal  parts  by  the  equator  ; 
and  the  inhabitants  have  the  fun  vertical  to  them  twice  a  year, 
excepting  only  thofe  who  dwell  under  the  tropics,  to  whom  he 
is  vertical  only  once,  as  has  already  been  explained,  a.  The 
two  temperate  zones  lie  between  the  polar  circles  and  the  tro¬ 
pics,  containing  a  l'pace  of  430  of  latitude.  And,  3.  The  two 
frigid  zones  lie  between  the  polar  circles  and  the  poles.  In  thefe 
laft  the  longeft  day  is  never  below  24  hours,  in  the  temperate 
zones  it  is  never  quite  fo  much,  and  in  the  torrid  zone  it  is 
never  above  14.  The  zones  are  named  from  the  degree  of  heat 
they  were  fuppofed  to  be  fubje&ed  to.  The  torrid  zone  was 
fuppofed  by  the  ancients  to  be  uninhabitable  by  reafon  of  its 
heat ;  but  this  is  now  found  to  be  a  miftake,  and  many  parts 
of  the  temperate  zones  are  more  intolerable  in  this  refpedt  than 
the  torrid  zone  itfelf.  Towards  the  polar  circles  alfo  thefe 
zones  are  intolerably  cold  during  the  winter  feafon.  Only  a 
fmall  part  of  the  northern  frigid  zone,  and  none  of  the  fouthern, 
is  inhabited.  Some  geographers  reckoned  fix  zones,  dividing 
the  torrid  zone  into  two  by  the  equator. 

When  any  parts  of  the  heaven  or  earth  are  faid  to  be  on  the 
right  or  left,  we  are  to  underftand  the  expreifion  differently  ac¬ 
cording  to  the  pofition  of  the  perfon  who  makes  ufe  of  it  be- 
caul'e,  according  to  that,  his  face  is  fuppofed  to  be  turned  towards 
a  certain  quarter.  A  geographer  is  fuppofed  to  Hand  with  his 
face  to  the  north,  becaufe  the  northern  part  of  the  world  is  belt 
known.  An  aftronomer  looks  towards  the  fouth,  to  obferve  the 
celeftial  bodies  as  they  come  to  the  meridian.  The  ancient  au¬ 
gurs,  in  oblerving  the  flight  of  birds,  looked  towards  the  eaft  ; 
while  the  poets  look  towards  the  Fortunate  Ijles.  In  books  of 
geography,  therefore,  by  the  right  hand  we  muff  underftand  the 
eaft;  in  thofe  of  aftronomy,  the  weft;  in  fuch  as  relate  to  au¬ 
gury,  the  fouth  ;  and  in  the  writings  of  poets,  the  north. 

Under  the  article  Astronomy,  page  397,  the  method  of 
drawing  a  meridian  line  is  fully  explained ;  the  knowledge  of 
which  is  abfolutely  neceflTary  both  for  geographers  and  affrono- 
mers.  To  what  is  mentioned  there  we  fhall  only  add  further, 
that  the  time  for  drawing  a  line  of  this  kind  is  when  the  fun  is 
nearly  at  the  fummer  folftice;  becaufe  the  difference  of  declina¬ 
tion  is  then  fcarce  perceptible  for  feveral  days,  and,  in  the  few 
hours  requifite  for  the  operation,  may  be  totally  dilregarded. 
The  winter  folftice  would  do  equally  well,  were  it  not  that  the 
fun  is  then  fo  low  in  the  heavens,  that  a  difference  in  the  refrac¬ 
tion  might  caufe  a  confiderable  error  in  the  refult.  The  motion 
of  the  luminary  above  the  horizon  is  likcwifefo  oblique,  that  he 
changes  his  vertical  fafter  than  his  altitude,  which  is  inconve¬ 
nient  in  an  operation  where  we  are  to  determine  the  vertical  by 
Vol.  HI. 


the  altitude.  A  clear  day  muff  be  chofen  for  the  purpofe ;  and 
the  ground  on  which  the  fhadow  falls  ought  to  be  white,  that 
the  lbadow  may  be  better  defined.  The  ftile  ought  not  to  be 
too  high,  becaufe  then  the  top  of  the  fhadow  will  be  indiftinft  ; 
neither  ought  it  to  terminate  in  a  point,  for  the  fame  reafon. 
Dr.  Long  recommends  the  top  of  it  to  be  about  an  eighth  of  an 
inch  thick.  Having  drawn  a  meridian  line  upon  one  plane,  we 
may  draw  one  upon  another  by  the  following  method  :  Hang 
a  thread  with  a  plummet  exactly  over  the  fouth  end  of  the  me¬ 
ridian  line  given,  and  another  on  the  plane  on  which  the  meri¬ 
dian  line  is  to  be  drawn.  Let  one  perfon  obferve  at  noon  the 
moment  when  the  fliadow  of  the  firft  thread  falls  exactly  upon 
the  meridian  given  ;  and  let  another  obferver  at  the  fame  time 
mark  two  diftant  points  in  the  fliadow  of  the  fecond  thread  :  a 
line  drawn  through  thefe  points  is  the  meridian  line  required. 
Thus  alfo  a  meridian  line  may  be  drawn  upon  a  fouth  wall,  by 
marking  two  points  in  the  fliadow  of  a  thread  hung  at  a  little 
diftance  from  it.  If  the  meridians  are  near,  he  that  obferves 
the  fliadow  of  the  firft  thread  may  let  the  other  know  the  mo¬ 
ment  it  falls  upon  the  meridian  line,  by  faying  Now :  if  far 
diftant,  it  fliould  be  done  by  the  motion  of  the  hand,  becaufe 
found  takes  up  fome  time  in  palling  from  one  place  to  another. 
A  quadrant  or  other  aftronomical  inftrument  may  now  be  fixed 
in  the  meridian  line  in  fuch  a  manner  as  to  be  capable  of  different 
elevations,  in  order  to  obferve  the  altitudes  of  the  different  celef¬ 
tial  bodies  ;  the  plane  of  that  fide  of  the  inftrument  on  which 
the  degrees  are  marked  being  all  the  while  kept  in  the  meridian. 
The  mural  arc  in  the  Royal  Obfervatory  at  Greenwich  is  a 
wall  of  black  marble,  one  fide  of  which,  Handing  exa£Uy  in 
the  plane  of  the  meridian,  has  a-  large  and  accurately  divided 
brafs  quadrant  fixed  to  it,  moveable  round  its  centre,  and  with 
telefcope  fights.  See  Astronomy,  p.  414.  At  fea,  where 
they  cannot  have  a  meridian  line,  the  greateft  height  of  a  ftar 
or  the  fun  is  taken  forthe  meridian  height. 

Llaving  got  a  meridian  line,  it  may  be  prolonged  to  what 
length  we  pleafe,  and  the  diftance  of  it  meafured.  The  meri¬ 
dian  of  the  royal  obfervatory  at  Paris  being  found,  and  an  in¬ 
ftrument  with  telefcopic  fights  placed  vertically  therein,  the 
north  and  fouth  points  of  the  vifible  horizon  were  obferved 
through  the  fights,  and  a  pillar  erefted  upon  the  north  point ; 
then,  by  another  inftrument  placed  horizontally,  feveral  diftant 
obje&s,  as  fteeples,  &rc.  were  viewed,  and  the  angles  which  the 
viiual  lines  made  with  the  meridian  line  were  obferved.  From 
the  places  of  thefe  new  objects  then  others  were  obferved  ;  and, 
where  the  natural  objects  were  deficient,  they  fet  up  large  poles. 
Thus  feveral  triangles  were  formed  along  the  meridian  :  and, 
in  order  to  meafure  thofe  triangles,  a  paved  way  from  Ville - 
juive  to  Juvify  was  made  choice  of  for  the  fundamental  bafe,  as 
lying  in  a  ftraight  line  from  north  to  fouth.  For  the  aCtual 
menfuration  of  this  way,  two  poles  were  made  ufe  of,  each  of 
them  four  toifes  in  length,  and  made  of  two  pike-ftaves  joined 
together  at  the  great  ends  by  a  ferew.  One  of  the  mealuring  poles 
was  firft  laid  upon  the  ground ;  the  other  was  joined  to  it  end  to 
end  along  by  a  rope  ftretched  from  north  to  fouth  :  the  firft  pole 
was  then  taken  up  and  laid  down  at  the  end  of  the  fecond,  and 
fo  on  fucceflively ;  and,  for  the  greater  eafe  in  keeping  the 
account,  the  meafurer  who  laid  down  the  fecond  pole  had  ten 
little  ftakes  given  him,  one  of  which  he  ftuck  into  the  ground 
at  the  end  of  his  pole  every  time  he  laid  it  down  ;  fo  that  every 
flake  marked  eight  toifes  ;  the  whole,  when  ftuck  into  the 
ground,  marking  80  toifes.  Thus  the  length  of  the  road  above 
mentioned  was  twice  meafured,  and  found  to  be  5663  toifes  and 
4  feet  in  going,  and  5663  toifes  and  1  foot  in  returning ;  fo 
that,  as  a  greater  exabtnefs  could  not  be  hoped  for,  5663  toifes 
were  pitched  upon  as  the  true  length  of  this  fundamental  bafe. 
This  is  reprefented,  fig.  2.  by  the  line  OP  5  and  the  calculations 
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of  the  triangles  upon  it  were  made  in  the  following  manner  : 
The  anfte  COP  was  obferved  from  O,  one  end  ot  the  bale  ; 
from  the  other  end  the  angle  OPC  ;  and  from  the  ftation  ' 0 
the  angle  OCP  :  and  thus  all  the  angles  of  the  triangle  CI  O, 
and  the  length  of  one  fide  OP,  being  known,  the  lengths  of.  the 
remaining  Tides  OC  and  PC  were  found  by  calculation,  The 
next  ftep°was,  to  obferve  all  the  angles  of  the  triangle  OBC,  and 
from  thence,  and  the  known  length  of  the  fide  OC,  to  calcu¬ 
late  the  other  fide  OB  and  BC.  Then  all  the  angles  being  ob¬ 
ferved,  and  the  fide  BC  being  known  of  the  triangle  ABC, 
which  may  be  called  the  firft  or  principal  triangle  of  the  meri¬ 
dian  of  the  obfervatory,  the  other  Tides  AB  and  AC  were 
found.  Then,  from  one  of  the  Tides  now  known  and  the  an¬ 
gles  obferved,  all  the  tides  of  the  next  adjoining  triangle  CBE 
were  found.  Thus  they  proceeded  from  one  triangle  to  another 
to  the  place  where  the  meridian  ended  in  the  fouth  ot  Prance ; 
and  there  the  laft  triangle  was  terminated  by  a  bale  of  the  length 
of  7246  toifes,  which  was  actually  meafured  in  order  to  verify 
the  preceding  operations.  The  meridian  line  of  Paris  being 
prolonged  in  the  manner  juft  now  deferibed,  the  fituation  of  fe- 
veral  other  places  in  France  was  determined  by  trigonometry, 
and  an  accurate  map  of  the  country  drawn,  efpecially  of  thole 
parts  which  lie  near  the  meridian  of  Paris. 

Having  found  a  meridian  line,  the  tranfits  or  paffages  of 
the  heavenly  bodies  acrofs  it  may  be  obferved  by  hanging  two 
threads  with  plummets  exaftly  over  it,  at  a  little  diftance  from 
one  another,  which  consequently  will  be  dire&ly  in  the  plane 
of  the  meridian  :  if  you  place  your  eye  dole  to  one  ot  the 
threads  in  fuch  a  manner  that  you  make  it  cover  the  other,  and 
both  appear  as  one  thread,  when  a  ftar  is  behind  the  threads,  it 
is  in  the  meridian.  By  the  fame  method  the  fun  may  be  viewed 
through  a  fmoked  glafs  :  when  the  threads  pafs  through  his  cen¬ 
tre,  he  is  in  the  meridian.  But  the  bell  way  of  obferving  either 
the  fun,  moon,  ftars,  or  planets,  is  through  a  telefcope  placed  in 
the  meridian,  with  two  crofs  hairs,  one  of  which  is  in  a  verti¬ 
cal,  the  other  in  an  horizontal  pofition.  The  fun  is  in  the  me¬ 
ridian  when  the  vertical  hair  paffes  through  his  centre. 

To  find  the  elevation  of  the  pole  in  any  place,  take  the  great- 
eft  and  leaft  height  of  fome  ftar  which  never  fets  ;  the  middle 
height  between  thefe  extremes  is  the  elevation  of  the  pole.  Or 
the  elevation  of  the  pole  may  be  found  by  one  oblervation  of 
the  height  of  a  ftar  in  the  meridian,  if  the  declination  of  that 
ftar  be  known  ;  for,  as  the  diftance  from  the  pole  is  the  com¬ 
plement  of  its  diftance  from  the  equator,  this  being  fubtraded 
from  the  greateft  height  of  the  ftar  leaves  the  elevation  of  the 
pole  defired.  The  fame  thing  may  be  done  by  obferving  the 
leaft  height  of  a. ftar,  and  adding  to  that  the  diftance  from  the 
pole  :  but  for  obfervations  of  this  kind  we  ought  to  choofe  the 
time  when  the  ftars  are  in  the  zenith,  and  not  pitch  upon  any 
which  happen  to  be  near  the  horizon,  becaufe  the  refraction  oc- 
cafions  fuch  errors  as  are  too  confiderable  not  to  affebt  the  ob¬ 
fervations  materially. 

The  height  of  the  equator  is  found  by  taking  the  height  of  the 
fun  or  a  ftar  when  we  know  by  an  almanack  they  have  no  de¬ 
clination  ;  or  it  may  be  otherwife  known  by  taking  the  meri¬ 
dian  height  of  the  fun,  and  adding  or  fubtrafting  the  known 
declination.  Having  found  the  height  of  the  equator,  we  know 
the  elevation  of  the  pole ;  or,  having  found  the  elevation  of 
the  pole,  we  know  that  of  the  equatorj  the  one  being  the  com¬ 
plement  of  the  other. 

A  method  much  ufed  by  the  ancients  was  that  of  taking  the 
altitudes  of  the  celeftial  bodies  by  means  of  a  gnomon,  or  upright 
pillar  erefted  for  that  purpofe.  Thus  the  height  of  the  pole 
and  the  feafons  of  the  year  might  be  known  by  obferving  the 
length  of  the  meridian  fhadow,  which  would  be  greater  or  lefs 
according  to  the  altitude  of  the  fun  at  that  time.  The  moll  an¬ 


cient  obfervations  of  this  kind  were  thofe  made  by  Pytheas,  in 
the  lime  of  Alexander  the  Great,  at  Marfeilles  in  France,  by 
which  he  found  the  meridian  length  of  the  fhadow  at  the  hum¬ 
mer  folftice  to  be  to  the  height  of  the  gnomon  as  213^  to  60a ; 
the  fame  which  Gaffendus  afterwards  found  it  in  the  year 
16,36. 

The  elevation  of  the  pole  may  be  found  by  means  of  the  gno¬ 
mon,  by  finding  the  meridian  height  of  the  fun ;  for,  this  being 
given,  we  have  the  elevation  of  the  equator,  and  confequently 
that  of  the  pole.  The  meridian  height  of  the  fun  may  be  found 
in  the  following  manner  :  Let  AC,  fig.  3.  be  the  gnomon,  AB 
the  fhadow,  and  CB  part  of  a  ray  drawn  from  the  centre  of  the 
fun,  palling  by  the  top  of  the  gnomon,  and  terminating  the  fha¬ 
dow  at  B.  Thefe  three  lines  form  a  right-angled  triangle  BAC, 
whereof  the  two  legs  AB  and  AC  are  given,  the  number  of  feet 
and  inches  in  them  being  found  by  afitual  menfuration.  Hence 
the  acute  angles  may  be  found  in  the  following  manner:  Let 
one  leg  be  radius,  and  the  other  will  he  tangent  of  the  oppofite 
angle.  Thus,  if  we  make  AB  radius,  AC  will  be  tangent  of 
the  oppofite  angle  ABC.  This  tangent  is  found  by  the  golden 
rule — as  the  number  of  feet,  inches,  Ike.  in  AB,  is  to  the 
number  of  feet,  inches,  &c.  in  AC  ;  fo  is  the  radius  to  a 
fourth  number,  which  is  the  tangent  required.  This  fourth 
number  looked  for  in  the  table  of  tangents  gives  the  measure  of 
the  angle  ABC,  which  is  the  meridian  height  of  the  fun  re¬ 
quired. 

This  method  of  obfervation,  however,  is  by  no  means  accu¬ 
rate  ;  and  Ricciolus  takes  notice  of  the  following  deficiencies 
in  the  ancient  obfervations  made  in  this  manner  :  1.  They  did 
not  take  into  account  the  fun’s  parallax,  which  makes  his  ap¬ 
parent  altitude  ten  feconds  lefs  than  it  would  be  if  the  gnomon 
were  placed  at  the  centre  of  the  earth.  2.  They  neglected  re- 
fradlion,  by  which  the  apparent  height  of  the  fun  is  fomewhat 
increafed.  3.  T  hey  made  their  calculations  as  if  the  fhadows 
were  terminated  by  a  ray  coming  from  the  fun’s  centre  ;  where¬ 
as  it  is  bounded  by  one  coming  from  the  upper  edge  of  his  limb. 
In  many  cafes,  however,  thefe  errors  are  of  no  moment  5  but 
at  any  rate  they  may  be  correhted  in  the  following  manner  : 
To  the  altitude  of  the  fun  found  by  the  gnomon,  add  his  pa¬ 
rallax  of  10^,  and  take  from  the  fum  the  femidiameter  of  the 
fun  at  that  time,  which  is  about  16'  ;  together  with  the 
refraftion,  which  is  different  at  different  heights  of  the  fun, 
and  muft  be  had  from  a  table  of  refraiftions.  Thus  the  al¬ 
titude  of  the  fun  will  be  had  free  of  any  errors,  excepting  thofe 
unavoidable  ones  arifing  from  the  difficulty  in  finding  the  true 
length  of  the  fhadow  by  reafon  of  the  penumbra  which  always 
accompanies  it. 

Some  gnomons  fhow  the  altitude  of  the  fun  not  by  the  fha¬ 
dow,  but  by  a  hole  in  the  top  made  in  a  plate  of  metal  in- 
ferted  there,  through  which  the  rays  fail  upon  a  level  pavement. 
In  gnomons  of  this  kind  the  centre  of  the  inftnur.ent  is  always 
exactly  under  the  hole  in  the  metal-plate  \  and  the  method  of 
finding  the  height  of  the  fun  is  the  fame  as  that  already  de¬ 
feribed.  A  gnomon  of  this  kind  was  made  in  the  year  1576 
by  Egnatio  Dante  in  the  church  of  St.  Petronia  at  Bologna. 
Near  the  top  of  the  fouth  wall  of  the  church  he  placed  a  brafs 
plate  about  three-eighths  of  an  inch  thick,  in  which  was  cut  a 
circular  hole  almoft  exactly  an  inch  in  diameter.  The  plate  was 
fet  in  the  wall  at  an  angle  of  about  45T  deg.  the  height  of  the 
equator  in  that  place.  The  height  of  the  hole  in  the.  plate 
from  the  ground  is  near  66  feet,  and  the  length  of  the  line 
drawn  upon  the  pavement  is  169  feet.  This  line,  however,  is 
not  exafrtly  in  the  meridian,  but  as  near  it  as  the  pillars  of  the 
church  would  admit ;  and  on  it  the  rays  of  the  fun,  palling 
through  the  hole,  formed  an  ellipfis  at  different  diltances 
from  the  wall,  according  to  the  feafon  of  the  year,  Another 
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gnomon  of  this  kind  was  made  in  the  fame  church  by  Domini- 
co  Callini  in  1645.  He  P,aced  the  P,ate  through  which 
the  rays  of  the  fun  were  to  pais  in  the  roof  of  the  church,  and 
drew  a  meridian  line  120  feet  long  upon  the  pavement;  which 
performance  was  fo  much  approved,  that  a  medal  was  (truck 
upon  the  occafion.  In  like  manner  Bianchini  and  Moraldi 
drew  a  meridian  line  upon  the  pavement  of  the  great  hall  ot  the 
baths  of  Dioclefian,  now  the  church  of  the  Carthufians  at 
Rome. 

To  conftruft  gnomons  of  this  kind,  place  the  brafs  plate  with 
the  hole  in  it  in  the  fouth  end  of  the  roof  of  the  building  ;  by  a 
thread  with  a  plummet  at  the  end  of  it,  let  down  through  the 
centre  of  the  hole,  find  the  point  in  the  pavement  which  is  ex¬ 
actly  under  it ;  this  point  is  the  centre  of  the  gnomon  :  from 
this  centre  draw  feveral  concentric  circles  :  an  hour  or  two  before 
and  afternoon  mark  the  points  where  the  northern  as  alfo  where 
the  l'outhern  edge  of  the  fun’s  picture  touches  thefe  circles,  and 
there  will  be  feveral  arches,  through  the  middle  of  which  a  line 
drawn  from  the  centre  of  the  gnomon  is  a  meridian  line,  as  will 
be  underftood  from  what  has  been  already  laid  concerning  the 
method  of  drawing  thefe  lines.  The  meridians  juft  mentioned 
are  ufually  marked  upon  long  plates  of  brafs,  with  which  the 
marble  pavement  is  inlaid  ;  there  are  alfo  drawn  upon  it  lines 
crofting  the  meridians  at  right  angles,  to  (how  how  far  the  cen¬ 
tre  of  the  fun’s  image  reaches  at  different  times  of  the  year  : 
when  this  at  noon  is  fartheft  from  the  centre  of  the  gnomon, 
the  fun  is  then  loweft,  and  it  is  the  winter  folftice  :  when  the 
fame  pihture  is  neareft  to  the  centre  of  the  gnomon,  the  fun  is 
higheft,  and  confequently  he  is  then  in  his  greateft  north  decli¬ 
nation,  and  it  is  then  the  fummer  folltice. 

The  time  of  the  folftice  is  obferved,  by  marking  exactly  the 
diftance  of  the  fun’s  picture  from  the  centre  of  the  gnomon  the 
day  before  and  the  day  after  the  lolftitial  day  :  if  thefe  diftances 
be  exa£tly  equal,  the  meridian  heights  of  the  fun  are  for  thefe 
two  days  exa&ly  equal;  and  then  the  time  of  the  fun’s  being  in 
the  folttitial  point  is  exactly  at  noon  :  if  the  diftance  of  the 
fun’s  picture  from  the  centre  of  the  gnomon  be  greater  the  day 
before  the  folftice  than  it  is  the  day  after,  it  fhows  that  the  time 
of  the  folftice  is  before  noon;  and  if  lefts,  that  it  is  after  noon. 
It  is,  however,  extremely  difficult  to  determine  the  exaCt  mo¬ 
ment  of  the  folftice  by  this  method,  or  even  to  approach  with¬ 
in  l'ome  hours  of  it;  for  at  thofe  times  the  fun’s  declination, 
and  confequently  his  meridian  height,  alters  not  above  15"  in  a 
natural  day  ;  and  therefore  an  error  of  more  than  1  $/!  in  the 
obfervation  of  the  fun’s  meridian  height  will  occafion  an  error  of 
a  whole  day  in  fixing  the  time  of  the  folftice  ;  an  error  of  one- 
half  of  15/'  will  occafion  an  error  of  half  a  day ;  and  fo  in  pro¬ 
portion. 

The  time  of  the  equinox  is  found  by  a  gnomon  in  the  follow¬ 
ing  manner:  On  the  day  of  the  equinox  find  the  meridian 
height  of  the  fun  and  the  height  of  the  equator.  If  thefe  be 
equal,  the  equinox  is  exactly  at  noon  ;  if  the  height  of  the  fun 
be  different  from  that  of  the  equator,  then  as  many  minutes  as 
the  fun  is  higher  than  the  equator,  fo  many  hours  is  the  moment 
of  the  equinox  before  noon  ;  as  many  minutes  as  the  fun  is 
lower  than  the  equator,  fo  many  hours  is  the  equinox  after 
noon.  The  reafon  of  this  computation  is,  that  at  the  equinox 
the  declination  of  the  fun  alters  at  the  rate  of  24  minutes  in  a 
natural  day,  which  is  at  the  rate  of  a  minute  in  an  hour ; 
whence  it  appears  that  the  equinoxes  are  much  more  eafily  ob¬ 
ferved  than  the  folftices.  It  is  probable  that  many  of  the  obe- 
litks  in  Egypt  were  ereCted  for  the  purpofe  of  obferving  the  al¬ 
titude  of  the  fun  by  the  length  of  the  Ihadow.  It  is  likewife 
worth  obferving,  that  the  Spaniards  at  the  conqueft  of  Peru 
found  pillars  of  curious  and  coftly  workmanfhip,  by  the  meri¬ 
dian  fhadows  of  which  their  Amautas  or  philosophers  had,  by 
long  experience  and  obfervation,  learned  to  determine  the  time 
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of  the  equinoxes :  thefe  feafons  of  the  year  were  celebrated  by 
them  with  great  feftivity  and  rejoicing  in  honour  of  the  fun, 
whom  they  imagined  to  lit  at  thole  times  in  all  his  glory  upon 
the  throne  they  had  erected  for  him  ;  and  therefore  on  thole 
days  they  prefented  him  with  rich  offerings  of  gold,  filver, 
jewels,  and  other  valuable  gifts;  adorning  his  throne,  as  they 
did  alfo  the  pillars,  with  fragrant  herbs  and  Bowers. 

The  principal  ufes  which  geographers  have  for  obferving  the 
altitudes  of  the  celeftial  bodies  with  fuch  accuracy  are,  to  de¬ 
termine  the  length  of  the  year,  the  feafons,  but  cfpecially  the 
diftance  of  places  on  the  earth,  their  fituation  with  regard  to 
one  another,  and  the  dimenfions  of  the  whole.  An  account  of 
the  moft  remarkable  attempts  for  difeovering  the  circumference 
of  the  globe  has  been  given  in  the  preceding  fedtion.  The  foun¬ 
dation  of  the  whole  is  to  obtain  an  exa£t  meafure  of  one  degree 
of  the  meridian  ;  which  being  once  got,  we  have  only  to  multi¬ 
ply  the  number  of  miles,  feet,  or  any  other  meafure  em¬ 
ployed,  by  360,  the  number  of  degrees  in  the  circumference,' 
and  the  produft  is  that  of  the  whole  globe.  This  being  ob¬ 
tained,  we  may  eafily  determine  its  fuperficial  and  folid  con¬ 
tents  by  the  geometrical  methods  employed  in  other  cafes.  Ac¬ 
cording  to  the  beft  calculations  which  have  yret  appeared,  the  di¬ 
menfions  of  this  globe  are  as  follow  : 


One  minute  of  a  degree  contains 
A  degree 

The  circumference 
The  diameter 
The  femidiameter 
The  fuperficial  meafure 


Erglifii  Miles. 

1  ?9o 

6gi- 

-  24,930 

*  7935? 

-  396H 
200,000,000 


The  folid  contents,  two  hundred  and  fixty-fix  thoufand 
millions  of  cubic  miles. 

A  lecond  of  a  degree  is  no  more  than  10 1  Englifh 
feet. 

In  making  meafurements  of  this  kind,  the  principal  difficulty- 
arifes  from  the  want  of  an  abfolutely  level  furface,  the  length  of 
which  may  be  determined  by  adftual  menfuration  as  the  founda¬ 
tion  of  our  calculations.  Snellius,  as  has  already  been  men¬ 
tioned,  had  a  fingular  opportunity  of  this  kind  by  means  of  a 
great  extent  of  ice;  and  fimilar  conveniences  might  be  had  on 
the  frozen  lakes  in  the  north  of  Europe,  thoygh  difficulties 
would  there  arife  from  the  great  refraction  of  the  atmofphere. 
It  muft  likewife  be  confidered,  that  there  is  always  fome  dif¬ 
ference  between  the  apparent  level  and  the  true,  which  in  great 
diftances  is  apt  to  affetl  our  calculations  materially.  A  truly 
level  furface  is  the  fegment  of  any  fpherical  furface  concentric 
to  the  furface  of  the  earth  :  thus  the  furface  of  the  fea  or  any 
piece  of  water  when  at  relb  forms  itfelf  into  a  true  level.  A  tru'j 
line  of  level  then  is  an  arc  of  a  great  circle,  which  We  fuppofe 
to  be  deferibed  upon  a  truly  level  furface.  The  apparent  level 
is  a  ftraight  line  drawn  tangent  to  the  true  level;  whence  every 
point  of  the  apparent  level,  excepting  only  th^t  of  contaCI,  is 
fomewhat  higher  than  the  true  level.  The  difference  is  eafily 
known  after  the  femidiameter  of  the  earth  is  known.  Thus,  in 
fig.  4.  let  the  obferver  Handing  at  A  look  through  a  telefcope 
placed  horizontally  at  the  objeCt  B ;  here  BAG  is  a  right- 
angled  triangle,  in  which,  if  AC  be  made  radius,  AB  will  be 
tangent,  and  CB  fecant  of  the  angle  ACB.  Now,  to  find  this 
tangent,  fay,  A  the  number  cf  feet  in  AC  is  to  the  number  of 
feet  in  AB,  the  diftance  of  the  objeift ;  fo  is  AC  as  radius  to  All 
as  tangent.  Then  having  found  the  tangent  AB  in  the  table, 
we  have  the  fecant  CB  ;  from  which  if  the  radius  CG  be 
taken,  the  remainder  GB  is  the  excels  of  the  fecant  above  the 
radius,  or  the  height  of  the  apparent  level  above  the  true.  The 
following  Table  was  conltruCted  by  Caftini. 
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^4Taele ‘.Jbewing  the  Heightof  the  Apparent  Level  above  the  True. 


=■3  »S 

UH 

‘Bt&S 

III* 

U  Ou 
-  &  U.  i) 

-Bt; 

&.S  0 

0:  u  *-* 

£  h  £.  w 

eSca 

0  % 

..  -  3  © 

-2  ©  ,.  -C 

l.U! 

ini 

7'izs 

Ills 

u  «  «  o 

mi 

^  'J  0^ 

s:  -l  ?  c* 

>V-J« 

g|* 

y  -  0 
-  O  —  p 

pVnr 

Inca , 

Inch, 

Mirt. 

Feet. 

Feet. 

Inch. 

1 

IOI 

6 

.8 

1 

6094 

0 

10 

.680 

2 

203 

I 

.6 

2 

12188 

3 

6 

.580 

3 

3°4 

S 

•4 

3 

18282 

1- 

/ 

11 

•853 

4 

406 

n 

0 

2 

4 

24375 

*4 

I 

.  812 

5 

5°  7 

10 

0 

0.074 

5 

3°47° 

22 

1 

•932 

6 

609 

4 

.8 

6 

36564 

3* 

1 1 

.412 

710 

1, 1 

.6 

7 

4265-8 

42 

5 

•436 

8 

8l2 

6 

•4 

8 

48752 

56 

9 

•384 

9 

9*4 

I 

2 

9 

54846 

7* 

9 

.876 

10 

1015 

8 

0 

0.296 

10 

60940 

88 

7 

728 

11 

1117 

2 

.8 

11 

67054 

107 

2 

940 

12 

1218 

9 

.6 

12 

73128 

127 

7 

.512 

J.3 

1320 

4 

■4 

13 

79222 

149 

9 

444 

14 

1421 

T  I 

2 

H 

85316 

*73 

8 

•736 

15 

15 2  3 

6 

O 

15 

9*41° 

*  99 

4 

.320 

16 

1625 

O 

.8 

16 

975°4 

226 

9 

.  264 

17 

1726 

7 

.6 

17 

103598 

2  55 

1 1 

.568 

18 

1828 

2 

•4 

18 

109692 

286 

11 

•  232 

*9 

1929 

9 

2 

19 

115786 

3 '9 

*7 

.188 

20 

2031 

4 

O 

1. 186 

20 

121880 

354 

O 

•  5°4 

21 

2132 

10 

8 

21 

I27974 

39° 

4 

248 

32 

2234 

5 

6 

22 

13406S 

428 

5 

352 

2336 

O 

4 

23 

140 162 

468 

10 

224 

24 

H37 

7 

2 

24 

146256 

5*° 

6 

084 

25 

2539 

2 

0 

25 

*5 23 5° 

553 

11 

232 

2  6 

2640 

8 

8 

- 

26 

*5S444 

599 

\ 

7/6 

27 

2742 

3 

6 

27 

*64538 

646 

1 

680 

28 

2843 

10 

4 

28 

*70632 

694 

10 

944 

29 

2945 

5 

2 

29 

176726 

745 

5 

568 

50 

3047 

O 

O 

2.670 

30 

182820 

797 

8 

484 

3* 

3*48 

6 

8 

31 

188914 

851 

9 

828 

32 

325° 

I 

6 

32 

195008 

907 

8 

532 

33 

33  5 * 

8 

4 

33 

201102 

965 

3 

1528 

3  4 

3453 

3 

2 

34 

207 196 

1024 

7 

884 

35 

3554 

10 

O 

35 

2*3290 

1085 

9 

600 

36 

3656 

4 

8 

36 

219384 

1 148 

8 

676 

37 

3  757 

11 

6 

37 

225478 

1213 

5 

1 1 2 

3$ 

3859 

6 

4 

38 

2.3*57  2 

1277 

IO 

908 

39 

396 1 

I 

2 

39 

237666 

1348 

2 

064 

40 

4062 

8 

O 

4.746 

40 

243760 

1417 

1 

764 

4i 

4i64 

2 

8 

4i 

249854 

1496 

1 1 

388 

42 

4265 

9 

6 

42 

25594s 

1569 

10 

452 

43 

4357 

4 

4 

43 

262042 

1638 

9 

084 

44 

4468 

1 1 

2 

44 

268136 

1716 

0 

108 

45 

457° 

6 

O 

45 

274230 

*794 

11 

424 

46 

4672 

0 

8 

46 

280324 

*875 

7 

032 

47 

4773 

7 

6 

47 

286418 

1958 

0 

OOO 

48 

4875 

2 

4 

48 

292512 

2042 

2 

328 

49 

4976 

9 

2 

49 

298606 

2128 

2 

016 

5° 

5078 

4 

O 

7.409 

5° 

304700 

2215 

6 

792 

5* 

5*79 

10 

8 

51 

3*0794 

2304 

5 

472 

52 

5281 

5 

6 

52 

316888 

2396 

9 

240 

53 

5383 

0 

4 

53 

322982 

2489 

10 

768 

54 

5484 

7 

2 

54 

329076 

2584 

8 

856 

55 

5586 

2 

O 

55 

335*7° 

2681 

4 

704 

5<> 

5687 

8. 

8 

56 

341264 

2779 

9 

912 

57 

5789 

3- 

6 

57 

34735s 

2880 

0 

480 

58 

5890 

10. 

4 

5« 

353452 

2982 

0 

408 

59 

5992 

5  • 

2 

59 

359546 

3085 

8 

628 

60 

365640 

3*9* 

2. 

20S 

The  ufes  of  this  Table  are,  I.  An  arc  of  a  great  circle  on  the 
earth  being  given  in  feconds  or  minutes,  to  find  the  length  of  it 
in  miles  or  feet.  Thus  an  arc  of  8  feconds  is  812  feet  fix 
inches  and  four-tenths  of  an  inch  ;  and  thus  again  an  arc  of 
20'  is  121880  Englith  feet.  2.  An  arc  of  a  great  circle  upon 
the  earth  being  given  in  feconds  or  minutes,  or  in  feet  or 
inches,  to  find  the  height  of  the  apparent  level  above  the  true. 
In  very  fmall  arcs  this  is  fo  little,  that  it  may  be  difregarded, 
and  is  therefore  marked  only  at  and  afterwards  at  every 
10 ''  in  the  table  of  feconds,  and  at  every  fingle  minute  in  the 
other.  3.  The  diftance  of  any  objeft  which  is  viewed  through 
fights  placed  horizontally  being  given,  the  height  of  it  may  be 
found  ;  or  converfely,  the  height  of  any  cbjeft  being  given,  the 
diftance  of  it  may  be  found.  Thus,  if  the  diftance  of  an  ob» 
je6t  whofe  top  is  in  the  horizon  be  15'  or  91410  feet,  the 
height  of  that  object  is  199  feet  4  inches;  and  thus  converfely, 
if  the  height  of  an  objeft  whofe  top  is  in  the  horizon  be  199 
feet  4  inches,  the  diftance  will  be  91,410  feet.  4.  If  the  di¬ 
ftance  of  an  objeft  given  be  a  number  of  feet  which  is  not  in 
the  table,  take  that  which  is  next  to  it,  and  fay,  as  the  fquare 
of  the  number  thus  taken  is  to  the  fquare  of  the  number  given  ; 
fo  is  the  height  of  the  apparent  level  above  the  true,  correlpond- 
ing  to  the  number  taken,  to  the  height  of  the  apparent  level 
which  correfponds  to  the  number  given.  Thus,  if  it  be  in¬ 
quired  what  is  the  height  of  the  apparent  level  above  the  true, 
when  the  diftance  of  the  objedt  is  200,000  feet,  the  neareft 
number  to  this  in  the  table  is  201,102,  the  height  of  the  level 
correfponding  thereto  is  965  feet  ;  fay  then,  as  the  fquare  of 
201,102  is  to  the  fquare  of  200,0c©  ;  fo  is  965  to  a  fourth 
number,  by  which  the  apparent  level  exceeds  the  height  of  the 
true  one,  at  the  diftance  of  1-0,000  feet. 

Hitherto  we  have  fuppofed  the  line  of  level  to  be  a  tangent 
to  an  arc  of  a  great  circle  drawn  upon  the  furface  of  the  earth ; 
whereas,  in  levelling,  the  eye  is  ulually  at  fome  diftance  above 
the  furface,  fuppofe  4  feet  :  but  this  makes  no  difference  in  le¬ 
velling  ;  for  as  the  height  of  the  eye  muff  be  added  to  the  fecant 
CB,  fig.  4.  becaufe  ML  is  fuppofed  in  levelling  to  be  parallel 
to  HD,  there  is  indeed  a  difference  between  the  length  of  AI 
and  BL,  but  it  is  quite  infenfible.  Another  ufe  of  the  table  is 
for  levelling,  in  order  to  convey  water  from  one  place  to  ano¬ 
ther.  See  Levelling.  We  fnall  now  proceed  to  give 
a  foluhon  of  feme  geographical  problems  relating  to  the  ho¬ 
rizon. 

1.  To  find  the  extent  of  the  vifible  horizon,  the  femidiameter 
of  the  earth  and  height  of  the  eye  being  given.  Let  ADE,  fig.  5. 
be  an  arc  of  a  great  circle  upon  the  earth,  C  the  centre  of 
the  earth,  B  the  eye  of  the  obferver,  BD  the  height  of  the  eye, 
BA  and  BE  lines  drawn  from  the  eye  touching  the  furface  of  the 
earth  at  A  and  E,  and  terminating  the  vifible  horizon ;  the 
length  of  BA  is  required.  In  order  to  find  it,  add  DB  the 
height  of  the  eye,  which  fuppofe  to  be  5  feet,  to  DC  the  femi¬ 
diameter  of  the  earth,  which  is  20,949,655  feet,  and  you  have 
the  length  of  CB  20,949,660  feet ;  draw  CA,  and  you  have  a 
triangle  BAC  whofe  angle  at  A  is  a  right  one  ;  make  the  hypo- 
thenufe  CB  radius,  and  CA  will  be  the  fine  of  the  oppofite  an¬ 
gle  ABC.  Say  then,  as  CB  is  to  CA  ;  fo  is  the  whole  fine  or 
radius  to  the  fine  of  the  angle  ABC.  This  angle  being  found, 
its  complement  ACB  is  known,  and  confequently  alfo  the  arc 
AD,  which  may  he  found  in  feet  or  miles  by  the  table  :  Thus, 
in  the  foregoing  example,  as  20,949,660  is  to  26,949,655  ;  fo  is 
the  radius  1000,  &c.  to  a  fourth  number,  viz.  9,999,99.3,  which 
number  is  the  fine  of  an  angle  of  89°  ffi’ ;  the  angle  ABC 
then  is  89°  56';  and  therefore  its  complement  ACD  is  4',  and 
arc  DA  is  4' ;  that  is,  by  the  table,  24376  feet. 

2.  To  find  the  deprefiion  of  the  vifible  horizon  of  the  fea  at  a 
given  height  of  the  eye.  In  fig.  5.  if  the  eye  be  at  B,  the  fenfi- 
ble  horizon  is  FG,  the  depreffion  of  the  horizon  of  the  fea  is  the 
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angle  FJ3A ;  which,  being  the  complement  of  ABC,  is  equal  to 
ACD,  that  is, 4'. 

3.  To  find  the  extent  of  tie  <vifble  horizon  at  any  height  of 
the  eye  by  obfervation.  The  femidiameter  of  the  horizon  does 
notfenfibly  differ  from  an  arch  of  a  great  circle  upon  the  earth 
of  the  fame  number  of  minutes  and  teconds  as  the  angle  of  de- 
prelfion  is  obferved  to  be  ;  and  the  number  of  feet  contained  in 
that  arc  may  be  found  in  the  table  :  1  bus,  it  the  depreflion  of 
the  horizon  be  30',  its  femidiameter  is  alfo  30' ;  that  is,  by 
the  table  182,820  feet.  Various  accounts  of  the  extent  of  the 
vifible  horizon  are  given  by  different  authors  ;  either  becaufe 
they  differ  in  their  accounts  of  the  earth’s  femidiameter  from 
whence  that  of  the  horizon  is  computed,  or  in  the  meafures 
they  make  ufe  of. 

The  following  table,  taken  from  Caffini,  {hows  the  different 
deprejfiom  of  the  horizon  of  the  fea  at  different  heights  of  the 
eye,  both  by  obfervation  and  calculation  j  with  the  difference 
betwixt  the  two  occafioned  by  refraction. 

The  height  of  the  eye  above  The  depreflion  of  the 

the  furface  of  the  fea.  horizon  of  the  fea. 


Feet 

Inches 

/  // 

”57 

6,9 

/3 2  30 
I36  iS 

by  obfervation 
.by  calculation 

Difference  by  refraction 

3  48 

775 

2>3 

(27  0 

I29  36 

by  obfervation 
by  calculation 

Difference  by  refraCtion 

2  36 

571 

1 1,0 

r  24  0 

1  2  5  25 

by  obfervation 
by  calculation 

Difference  by  refraCtion 

1  25 

087 

3>  4 

/  *9  45 

1 20  54 

by  obfervation 
by  calculation 

Difference  by  refraCtion 

1  9 

288 

4  >3 

f  J5  0 
1  17  1 

by  obfervation 
by  calculation 

Difference  by  refraCtion 

a  1 

187 

0,9 

f  13  0 

1 14  41 

by  obfervation 
by  calculation 

Difference  by  refraCtion 

1  41 

9 

7  >3 

r  3  20 

1  3  18 

by  obfervation 
by  calculation 

Here  tile  calculated  depreflion  is  greater  than  that  by  obfer¬ 
vation  in  all  the  cafes  except  the  laft,  which  is  lefs  by  two  fe- 
conds;  but  the  inllrument  ufed  hy  .our  author  would  not  difeo- 
ver  luch  a  fmall  difference.  Refraction,  by  railing  the  objeCts 
of  vifion,  makes  the  angle  of  depreflion  lefs  ;  but  refraCtion  it- 
felfis  variable,  and  of  confequenee  the  depretlion  and  extent  of 
the  horizon  alfo.  Catlini  informs  us,  that,  even  in  the  fineft  wea¬ 
ther,  refraCtion  was  different  at  the  fame  hours  of  different  days, 
and  at  different  hours  of  the  fame  day.  The  truth  of  this  pofi- 
tion  is  eafily  feen  by  fixing  a  telefcope  with  crofs  hairs,  fo  that 
the  weather-cock  of  a  djftant  lleeple  may  be  viewed  through  it  : 
for  at  different  times  of  the  day,  the  weather-cock  will  fometimes 
appear  in  the  centre  of  the  objeCt-glafs,  fometimes  above  and 
Vo l.  ill. 
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fometimes  below  it  :  the  fame  experiment  may  alfo  be  tried 
with  plain  fights.  It  has  long  been  obferved,  that  the  top  of  a 
ditiant  hill  may  at  fome  times,  when  the  refraCtion  is  greateff, 
be  feen  from  a  ftation  from  which. at  other  times,  when  refraCtion 
is  lefs,  it  cannot  be  feen,  even  when  the  weather  is  fufficiently 
clear. 

Hitherto  we  have  fuppofed  the  circumference  of  the  earth  to 
be  exaCtly  circular,  or  the  globe  itfeif  to  be  a  perfeCt  fphere 
but,  from  fome  obfervations,  this  appears  not  to  be  the  cafe. 
Some  time  ago,  the  French  made  an  obfervation  fhowing  that 
a  pendulum  vibrates  flower  in  proportion  as  it  is  brought  nearer 
to  the  equator  :  that  is,  the  gravity  or  celerity  of  defeent  of  the 
pendulum,  and  of  all  other  bodies,  is  lefs  in  countries,  ap¬ 
proaching  to  the  equator  than  in  places  near  either  pole.  This, 
excited  the  curiolity  of  the  celebrated  philofophers  Huygens  and 
Newton,  who  thence  conjeCtured  that  the  eaith  muff  have  fome 
other  figure  than  what  was  commonly  fuppofed.  Sir  Ifaac 
Newton  afterwards  demonllrated  that  this  diminution  of  weight 
naturally  arifes  from  the  earth’s  rotation  round  its  axis  ;  which, 
according  to  the  laws  of  circular  motion,  repels  all  heavy  bodies 
from  the  axis  of  motion  :  fo  that,  this  motion  being  l'wifter  at 
the  equator  than  in  parts  more  remote,  the  weight  of  bodies 
mult  alfo  be  much  lefs  there  than  nearer  the  poles.  To  deter¬ 
mine  this  matter,  feveral  mathematicians  were  by  the  French 
king  employed  to  rneafure  a  degree  on  the  earth’s  furface  in 
different  parts  of  the  world  ;  and,  according  to  their  menfura- 
tions,  the  diameter  of  the  earth  from  north  to  fouth  is  Ihorter 
than  that  from  eaft  to  well  by  3 6  miles. 

The  method  of  finding  the  longitudes  and  latitudes  of  parti¬ 
cular  places  has  been  already  fpoken  of  under  Astronomy, 
pages  401  and  410.  The  fame  thing,  however,  may  be  done 
by  other  method?.  Thus  the  latitude  may  be  found  by  ob- 
ferving  exaCtly  the  meridian  altitude  of  the  fun,  and  knowing 
his  declination  for  that  day  ;  the  declination  fubtraCted  from  the 
meridian  altitude  gives  the  complement  of  the  latitude,  and  this 
laft  fubtraCted  from  900  leaves  the  latitude  required.  As  to  the 
longitude,  Mr.  Harrifon,by  his  invention  of  time-pieces,  which 
go  much  more  exactly  than  either  clocks  or  watches  could  be 
made  to  do  formerly,  hath  in  a  great  meafure  facilitated  that. 
For,  fuppofing  any  perfon  poffeffed  of  one  of  thefe  time-pieces, 
to  fet  out  on  a  journey,  i.  g.‘  from  London":  if  he  adjult  his 
time-piece  properly  before  be  goes  away,  he  will  know  the  hour 
at  London  exaCtly,  let  him  go  where  he  pleafes  ;  and  when  he 
hath  proceeded  fo  far  either  eaftward  or  weftward,  that  a  differ¬ 
ence  is  perceived  betwixt  the  hours  fliown  by  his  time-piece,  and 
thofe  on  the  clocks  or  watches  at  the  place  to  which  he  goes,  the 
diftance  of  that  place  from  London  in  degrees  and  minutes  of 
longitude  will  be  known  ;  and  If  the  length  of  a  degree  of  lon¬ 
gitude  is  known,  the  real  diftance  between  the  two  places  may 
alfo  be  eafily  found.  It  is  not  to  be  cxpeCted,  however,  that 
any  inllrument,  with  whatever  care  it  may  be  conftruCted,  can 
always  be  depended  upon  as  an  exaCt  mealurer  of  time  ;  and 
therefore  frequent  corrections  of  longitudes  taken  in  this  man¬ 
ner  will  be  necetfary.  The  method  of  finding  the  longitude 
from  the  ecliples  of  Jupitei’s  fatellites  appears  to  be  the  heft  of 
any.  Ecliples  of  the  fun,  and  occu’tations  of  the  liars  by  the 
moon,  are  alfo  very  proper,  though  they  happen  but  feldom. 
Ecliples  of  the  moon  have  alfo  been  made  ule  of  for  this  pur- 
pofe ;  but  it  is  found  impoflible  to  obferve  either  the  beginning 
or  end  of  a  lunar  eclipfe,  with  the  accuracy  neceffary  for  deter¬ 
mining  the  longitude  of  any  place.  All  thefe  different  method^ 
agree  in  this,  that  they  determine  the  longitude  by  the  difference' 
of  time  between  the  obfervation  of  the  phenomenon  in  two  dif¬ 
ferent  places  j  and  of  this  time,  four  minutes  are  to  be  allowed 
for  every  degree  of  longitude  either  eaft  or  weft. 

After  the  geographer  is  thus  become  acquainted  with  the 
longitudes  and  latitudes  of  a  great  number  ofdifterent  places,  he 
9B 


G,  E  O  G  R  A  P  H  Y. 


73s 

may  delineate  them  upon  paper,  or  make  a  map,  either  of  the 
whole  world,  or  of  any  particular  country  with  which  he  ijs  beft 
acquainted.  General  maps  of  the  world,  or  of  very  large  trails, 
anl'wef  the  purpofe  of  fl lowing  in  what  manner  the  different 
countries  of  the  world  lie.  with  refpeCt  to  each  other.  They 
cannot  be  made  of  iuch  a  fize  as  to  admit  the  delineation  of 
many  particular  towns  or  cities,  neither  indeed  is  it  at  all  re¬ 
quired.  Where  the  whole  world  is  delineated  at  once,  the  mind 
can  hardly  take  in  more  than  the  idea  of  the  durations  of  dif¬ 
ferent  kingdoms  from  one  another 3  the  durations  of  the  different 
cities  of  each  particular  kingdom  being  almofl  wholly  over¬ 
looked,  and  not  attended  to  :  and  this  happens  likewife  where  a 
very  large  portion  of  the  globe,  as  one  of  the  four  quarters,  is 
reprefented  on  a  dngle  map.  Eefides  thefe,  therefore,  it  is  ne- 
ceffary  to  have  particular  maps  of  all  the  different  countries 
done  upon  a  larger  fcale,  that  thus  the  mind  may  not  be  fa¬ 
tigued  by  endeavouring  to  comprehend  too  much  at  once.  The 
qualifications  which  maps  ought  to  have,  in  order  to  render 
them  complete,  are,  i.  That  they  reprefent  the  countries  ex¬ 
actly  of  the  fame  fliape,  and  in  the  fame  proportions  to  the  eye, 
that  they  really  have  on  the  earth  itfelf.  2.  That  the  dlvifions 
of  one  country  from  another  be  diftinCtly  marked,  and  readily 
perceptible,  without  a  difagreeable  and  tedious  fearch.  3.  That 
the  longitudes  and  latitudes  of  different  places  be  found  exaCtly 
>  •  on  the  map,  and  with  little  or  no  trouble. 

The  foundation  of  all  maps  is  what  is  called  the  projection  of 
thefbhere,  i.  e.  the  delineation  of  thofe  circles  apparently  traced 
out  by  the  fun  in  the  heavens,  upon  forne  fubftance,  either  plane 
or  fpherical,  elefigned  to  reprefent  the  furface  of  the  earth  3  upon 
which  alfo  are  delineated  the  parallels  of  latitude,  and  the  me¬ 
ridians,  in  as  great  number  a3  the  fize  of  the  map  will  admit  of 
without  con  fufion . 

Thefe  delineations  upon  a  fpherical  furface  are  very  eafy  : 
and  under  the  article  Gloee,  directions  arc  given  for  the  con- 
ftruCtion  of  the  fpherical  fubftances  upon  which  maps  of  the 
earth  and  the  heavens  are  ufually  delineated  3  and  which,  when 
furnilhed  with  the  reft  of  their  apparatus,  are  called  terrejlr'ial 
and  cetejlial  globes.  The  method  of  drawing  the  maps  for  thefe 
,  globes  is  never  followed  in  any  other  cafe  5  for  which  reafon  it 
is  alfo  referred  to  the  article  Gloee.  The  ordinary  kinds  of 
maps  are  conftructed  by  delineating  the  circles  of  the  fphere 
upon  a  plane  furlace,  according  to  the  rules  of  perfpeCtive.  This 
is  properly  the  projection  of  the  fphere,  and  is  designed  to  give 
a  view  of  the  terraqueous  globe,  as  it  would  appear,  at  fome 
diftance,  to  an  eye  that  could  take  in  the  whole  extent  of  it  at 
once. 

§  1.  ©/'Projections  of  tie  Spheres  jWMaps. 

Of  projections  there  are  two  kinds,  the  orthographic  and 
Jlereographic  3  both  of  which  reprefent  the  furface  of  the  earth 
projected  upon  the  plane  of  one  of  its  great  circles. 

I.  The  orthographic  fuppofes  the  eye  to  be  placed  at  an  infi¬ 
nite  diftance  in  the  axis  of  the  circle  of  projection,'  while  the 
ftereographic  fuppofes  it  to  be  only  irt  the  pole  of  that  circle. 
The  circles  on  which  the  projections  are  ufually  made  are,  the 
equator,  fome  of  the  meridians,  or  the  rational  horizon  of  fome 
particular  place.  -For  maps  of  the  world  a  meridian  is  generally 
chofen,  and  mod  commonly  that  one  which  pafles  through 
Ferro,  one  of  the  Canary  iflands,  becaufe  thus  the  continents  of 
Europe,  A fia,  and  Africa,  are  conveniently  delineated  in  one 
circle,  and  America  in  the  other. 

1.  To  project  the  fphere  orthographically  on  the  plane  of  any 
meridian,  we  have  only  to  confider,  that,  as  the  eye  is  fuppofed 
to  be  at  an  infinite  diftance,  all  the  rays  which  come  from  the 
difk  of  the  earth  are  parallel  3  and  confequently  all  lines  drawn 
from  the  eye  to  the  dilk  muft  be  perpendicular  to  the  latter. 
Let  therefore  ABCD  (fig.  6.  pi.  38.)  reprefent  the  plane 
of  one  of  the  meridians.  The  equator,  which  cuts  all  the  me¬ 


ridians  in  the  middle,  muft  be  reprefented  by  an  in  finite  number* 
of  points  let  fall  upon  the  plane  of  projection,  and  dividing  it 
exaftly  in  the  middle  :  that  is,  by  the  right  line  B  D.  The 
parallels  of  latitude,  being  alfo  perpendicular  to  the  plane  of  the 
meridian,  will  be  marked  out  by  an  infinite  number  of  right 
lines  let  fall  from  their  peripheries  upon  that  plane,  thus  form¬ 
ing  the  right  lines  a  />,  c  d,  &c.  The  meridians  will  likewife 
be  reprefented  on  the  difk  by  an  infinite  number  of  right  lines 
let  fall  perpendicularly  from  their  peripheries  upon  the  plane  of 
projection,  and  thus  will  form  the  elliptic  cmves  A10C,  A2oC* 
Ac.  From  an  infpeCtion  of  the  figure,  therefore,  it  appears, 
that- in  this  projection  both  longitudes  and  latitudes  are  meafured 
by  a  line  of  fines,  and  both  of  them  decreafe  prodigioufly  as  we 
approach  the  edges  of  the  difk  ;  and  hence  the  countries  which 
l  e  at  a  diftance  from  the  equator  are  exceedingly  diftorted,  and 
it  is  even  impoltible  to  draw  them  with  any  degree  of  accuracy. 
The  orthographic  projection  on  the  plane  of  a  meridian,  there¬ 
fore,  is  never  ufed  but  for  a  map  of  the  world. 

2.  On  the  plane  of  the  equator,  the  orthographic  projection 
reprefents  the  meridians  as  ftraight  lines  diverging  from  a  cen¬ 
tre,  and  the  parallels  of  latitude  as  concentric  circles.  See  fig. 
7.  The  latter,  however,  are  by  no  means  to  be  placed  at  equal 
aiftances  from  each  other  ;  for  the  meridians  are  to  be  divided 
by  the  line  of  fines,  as  in  the  laft ;  and  thus  the  equatorial  parts 
of  the  globe  are  as  much  diftorted  and  confufed  as  the  polar 
ones  were  in  the  foregoing.  This  projection,  therefore,  is  fel- 
dom  ufed  for  a  map  of  the  whole  world,  though  it  anl'wers  very 
well  for  a  reprefentation  of  the  polar  regions. 

3.  On  the  horizon  of  any  particular  place,  except  either  of’ 

the  poles,  or  any  point  lying  direCUy  under  the  equator,  the 
orthographic  projection  reprefents  both  parallels  and  meridians 
by  fegments  of  ellipfes.  Figure  8.  fhows  a  map  done  on  the  ho¬ 
rizon  of  Ur  of  the  Chaldees  :  it  is  obvious,  however,  that  a 
confiderable  degree  of  diftortion  takes  place  here  alfo,  though 
lefs  than  in  the  former  cafes.  Projections  of  this  kind,  there¬ 
fore,  are  ufed  only  for  the  conftruCtion  of  folar  ecliples.  See 
Astronomy,  feCt.  x.  ,  ’ 

II.  The  ftereographic  projection  of  the  fphere  fuppofes  the- 
eye  to  be  in  the  pole  of  the  circle  of  projection.  The  laws  of 
this  projection  are,  1.  A  right  circle  is  projeCted  into  a  line  of 
half  tangents.  2.  The  reprefentation  of  a  right  circle,  perpen¬ 
dicularly  oppofed  to  the  eye,  will  be  a  circle  in  the  plane  of  the 
projection.  3.  The  reprefentation  of  a  circle  placed  oblique  to 
the  eye  will  be  a  circle  in  the  plane  of  the  projection.  4.  If  a 
great  circle  is  to  be  projeCted  upon  the  plane  of  another  great 
circle,  its  centre  will  lie  in  the  line  of  meafures,  diftant  from 
the  centre  of  the  primitive  by  the  tangent  of  its  elevation  above 
the  plane  of  the  primitive.  5.  If  a  lelfer  circle,  whofe  poles  lie 
in  the  plane  of  the  projection,  were  to  be  projected,  the  centre 
of  its  reprefentation  would  be  in  the  line  of  meafures,  diftant 
from  the  centre  of  the  primitive,  by  the  fecant.  of  the  leffer  cir¬ 
cle’s  diftance  from  its  pole,  and  its  femidiameter  or  radius  be 
equal  to  the  tangent  of  that  diftance.  6.  If  a  leffer  circle  were 
to  be  projeCted,  whofe  poles  lie  not  in  the  plane  of  the  projec¬ 
tion,  its  diameter  in  the  projection,  ifitfalbon  each  fide  of  the 
pole  of  the  primitive,  will  be  equal  to  the  fum  of  the  half  tan¬ 
gents  of  its  greateft  and  neareft  diftance  from  the  pole  of  the 
primitive,  fet  each  way  from  the  centre  of  the  primitive  in  the 
line  of  meafures.  7.  If  the  leffer  circle  to  be  projeCted  fall  en¬ 
tirely  on  one  fide  of  the  pole  of  the  projection,  and  do  not  en- 
compafs  it  :  then  will  its  diameter  be  equal  to  the  difference  of 
the  half  tangents  of  its  greateft  and  neareft  diftance  from  the 
pole  of  the  primitive,  fet  off'  from  the  centre  of  the  primitive 
one  5  and  the  fame  way  in  the  line  of  meafures.  8.  In  the  fte¬ 
reographic  projection,  the  angles  made  by  the  circles  of  the  fur¬ 
face  of  the  fphere  are  equal  to  the  angles  made  by  their  repre- 
fentatives  in.  the  plane  of  their  projection. 


For  a  demonftration  of  thefe  laws,  fee  the  articles  Perspec¬ 
tive  and  Projection.  The  method  of  delineating  general 
maps  of  the  world  will,  however,  be  eafily  underftood  by  the 
following  di regions. 

1.  To  delineate  a  map  of  the  earth  upon  the  plane  of  a  meri¬ 
dian.  Draw  a  circle  of  any  convenient  magnitude,  as  ABCD, 
ha.  i.  pi.  39,  reprefenting  half  of  the  earth’s  difc  ;  draw  two  dia¬ 
meters  AB,  CD,  interfering  each  other  at  right  angles  ;  AB 
will  then  reprefent  the  equator,  and  CD  that  meridian  which  is 
direCtly  perpendicular  to  the  plane  of  projection,  C  will  be  the 
north  pole,  and  D  the  l'outh  pole.  Divide  the  circle  into  360 
equal  parts,  reprefenting  the  degrees  of  latitude  ;  or  into  fmaller 
parts,  if  it  can  admit  of  fuch  a  divifion,  to  reprefent  minutes. 
Then,  by  means  of  a  feCtor,  divide  the  equator  AB  into  two 
lines  of  femi-tangents  EA  and  EB,  which  will  reprefent  the  de¬ 
grees  of  longitude.  Then  with  the  fecant  of  8o°  as  a  radius 
defcribe  the  arch  of  the  circle  C  c  D,  which  reprefents  a  meri¬ 
dian  cutting  the  plane  of  projection  at  an  angle  of  8o°  ;  with 
the  fecant  of  7 o°  defcribe  the  arch  C  d  D,  which  reprefents  a 
meridian  cutting  the  plane  of  projection  at  70° ;  and  thus  pro¬ 
ceed  with  the  reft  of  the  meridians,  which  are  ufually  drawn  at 
every  10  degrees  longitude,  as  the  parallels  are  at  every  10  de¬ 
crees  latitude.  Thefe  laft  are  to  be  drawn  with  the  tangents 
for  radii  as  the  meridians  are  with  the  fecants  ;  GH  reprefenting 
the  parallel  of  10  degrees  with  the  tangent  of  8o°,  that  of  20 
with  the  tangent  of  70,  &c.  The  ecliptic  AQ.B  is  drawn  with 
the  tangent  of  66.3  1  for  a  radius,  its  greateft  diltance  from  the 
equator  being  23.29.  This,  though  the  moft  common  projec¬ 
tion  for  maps  of  the  world,  has  this  difadvantage,  however,  that 
neither  the  degrees  of  longitude  nor  latitude  continue  of  the  fame 
length,  even  under  the  fame  parallel;  and  confequently  the 
fhape  of  the  countries  is  fomewhat  diftorted  :  it  is  alfo  exceed¬ 
ingly  difficult  to  find  the  precife  degree  of  longitude  or  latitude 
belonging  to  any  place  upon  maps  of  this  kind,  as  muft  be  evi¬ 
dent  from  an  infpeCtion  of  the  figures. 

2.  On  the  plane  of  the  horizon.  Suppofe,  for  inftance,  it  is 
defired  to  have  London  the  centre  of  the  map  :  its  latitude  we 
will  fuppofe  to'be  51  degrees  32  minutes.  Take  then  the  point 
£  fia.  2.  for  London,  and  from  this,  as  a  centre,  defcribe  the 
circle  ABCD  to  reprefent  the  horizon  ;  which  you  are  then  to 
divide  into  four  quadrants,  and  each  of  thefe  into  90  degrees. 
Let  the  diameter  BD  be  the  meridian,  B  the  northern  quarter, 
D  the  fouthern  ;  the  line  of  equinoCtial  eaft  and  weft  {hows  the 
firft  vertical,  A  the  weft,  C  the  eaft,  or  a  place  of  90  degrees 
from  the  zenith  in  the  firft  vertical.  All  the  verticals  are  repre- 
fented  by  right  lines  drawn  from  the  centre  E  to  the  feveral  de¬ 
grees  of  the  horizon.  Divide  BD  into  180  degrees,  as  in  the 
former  method  ;  the  point  in  EB  reprefenting  51  deg.  32  min. 
of  the  arch  BC  will  be  the  projection  of  the  north  pole,  which 
note  with  the  letter  P.  The  point  in  ED  reprefenting  5 1  deg. 
32  min.  of  the  arch  DC  (reckoning  from  C  towards  D)  will  be 
the  projection  of  the  interfeCtion  of  the  equator  and  meridian  of 
London  ;  and  from  this,  towards  P,  write  the  numbers  of  the 
decrees,  I,  2,  3,  &c.  As  alfo  towards  D,  and  from  B  towards 
P,  viz.  iji,  52,  53,  &c.  Then  taking  the  correlponding  points 
of  equal  degrees,  88,  89,  &c.  about  thofe,  as  diameters,  defcribe 
circles,  which  will  reprefent  parallels,  or  circles  of  latitude, 
with  the  equator,  tropics,  and  polar  circles.  For  the  meri¬ 
dians,  firft  defcribe  a  circle  through  the  three  points  A ,  P,  C. 
This  will  reprefent  the  meridian  90  degrees  from  London.  Let 
its  centre  be  M  in  BD  (continued  to  the  point  N,  which  repre¬ 
fents  the  fouth  pole),  PN being  the  diameter  :  through  M draw 
a  parallel  to  A  C,  viz.  FH,  continued  each  way  to  K  and  L. 
Divide  the  circle  P  H  NF  into  360  degrees,  and  from  the  point 
P  draw  right  lines  to  the  feveral  degrees  cutting-  K  FH  L  : 
through  the  feveral  points  of  interfeCtion,  and  the  poles  P,  A7,  as 
through  three  given  points,  defcribe  circles  reprefenting  all  the 


meridians.  The  centres  for  deferibing  the  arches  will  be  in 
the  fame  K  L,  as  being  the  fame  that  are  found  by  the  former 
interfeCtion,  but  are  to  be  taken  with  this  caution,  that,  for 
the  meridian  next  B  D  N  towards  A,  the  moft  remote  centre 
towards  L  be  taken  for  the  firft,  the  fecond  from  this,  &c.  The 
circles  of  longitude  and  latitude  thus  drawn,  infert  the  places 
from  a  table. 

Maps  of  this  kind  may  be  ufeful  for  particular  purpofes  :  but 
the  irregular  length  of  the  degrees,  both  of  longitude  and  la¬ 
titude,  render  them  very  unfit  for  reprefenting  the  countries  in 
their  proper  ftiape ;  and  the  difficulties  in  finding  the  particular 
degrees  of  longitude  and  latitude  are  even  greater  in  this 
than  any  other  projection,  as  is  evident  from  the  infpeCtion  of 
%■  3- 

III.  Befides  thefe,  there  may  be  a  variety  of  other  projections, 
though  few  of  them  are  applicable  to  any  particular  purpofe. 
The  three  following  are  thofe  moft  generally  ufeful,  as  having- 
each  fome  peculiar  property  which  cannot  be  found  in  any  other 
but  themfelves. 

1.  If,  inftead  of  its  globular  figure,  we  fuppofe  the  earth  to 
have  a  conical  one,  it  is  plain,  that  the  meridians  would  be  re- 
prefented  by  llraight  lines  diverging  from  the  apex  of  the  cone, 
while  the  parallels  are  fhown  by  concentric  circles  placed  at 
equal  diftances.  This  kind  of  projection  is  not  without  its  ufe. 
It  hath  this  great  advantage,  that  the  longitudes  and  latitudes 
may  be  found  with  the  greateft  eafe  by  means  of  a  moveable  in¬ 
dex  placed  on  the  centre.  The  whole  earth  may  alfo  be  thus 
reprefented  on  .a  fingle  circle  :  but  thus  the  countries  towards 
the  fouth  pole  are  prodigioufly  augmented  in  breadth  in  propor¬ 
tion  to  their  length  ;  for  the  degrees  of  longitude  conftantly  in- 
creafe  the  farther  we  are  removed  from  the  pole,  while  thofe  of 
latitude  ftill  remain  the  fame.  This  apparent  error,  however, 
doth  not  in  the  leaft  affeCt  the  real  proportion  of  the  map, 
or  render  it  more  difficult  to  find  the  longitudes  or  latitude 
upon  it.  See  fig.  7  in  plate  38. 

2.  Mercator's  projection  fuppofes  the  earth,  inftead  of  a  glo¬ 
bular,  to  have  a  cylindrical  figure  ;  in  confequence  of  which, 
the  degrees  of  longitude  become  of  an  equal  length  throughout 
the  whole  furface,  and  are  marked  out  on  the  map  by  parallel 
lines.  The  circles  of  latitude  alfo  are  reprefented  by  lines 
crofting  the  former  at  right  angles,  but  at  unequal  diftances.  The 
farther  we  remove  from  the  equator,  the  longer  the  degrees  of 
latitude  become  in  proportion  to  thofe  of  longitude,  and  that  in 
no  lefs  a  degree  than  as  the  fecant  of  an  arch  to  the  radius  of  the 
circle  :  that  is,  if  we  make  one  degree  of  longitude  at  the  equa¬ 
tor  the  radius  of  a  circle  ;  at  one.  degree  diftant  from  the  equa¬ 
tor,  a  degree  of  latitude  will  be  expreffed  by  the  fecant  of  one 
degree  ;  at. ten  degrees  diftan.ee,  by  the  fecant  of  ten  degrees  j 
and  fo  on.  A  map  of  the  world,  therefore,  cannot  be  delineated 
upon  this  projection,  without  diftorting  the  ftiape  of  the  coun¬ 
tries  in  an  extraordinary  manner.  The  projection  itfelf  is, 
however,  very  ufeful  in  navigation,  as  it  (hows  the  different 
bearings  with  perfeCt  accuracy,  which  cannot  be  done  upon  any 
other  map.  See  plate  40. 

3.  The  globular  projection  is  an  invention  of  M.  de  la  Hire, 
and  is  more  ufeful  than  any  of  the  former  for  exhibiting  the  true 
ftiape  of  the  countries.  It  may  be  made  in  the  following  man¬ 
ner  :  Having  drawn  a  circle  reprefenting  one-half  of  the  earth’s 
difc.  draw  two  diameters  as  before,  which  reprefent  the  equator 
and  vertical  meridian.  Divide  each  of  thofe  into  18  equal  parts 
for  the  meafures  of  the  degrees  of  longitude  and  latitude.  Then 
through  the  two  poles,  and  every  tenth  divifion  on  the  equator, 
draw  arches  of  circles  for  the  meridians  ;  and  in  like  manner 
through  every  tenth  degree  on  each  femicircle  draw  an  arch, 
which  {hall  likewile  pafs  through  every  tenth  divifion  on  the  me¬ 
ridian  for  the  parallels  of  latitude. 

IV.  The  conltruCtion  of  maps  of  particular  parts  of  the  earth 
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requires  a  different  operation.  Large  portions  of  its  furface 
may  indeed  be  drawn  on  the  plane  of  the  meridian,  as  before 
diretted ;  but  when  a  fmall  part,  as  the  iftand  of  Britain, 
for  inltance,  is  to  be  reprefented  on  a  large  fcale,  it  would  be 
found  difficult  to  draw  the  arches  of  fuch  large  circles  as  are  ne- 
cetiary,  and  therefore  the  following  method  maybe  adopted.  In 
this  cafe,  the  degrees  of  longitude  and  latitude  may  be  both 
reprefented  by  ftraight  lines.  It  is  to  be  remembered,  however, 
that,  though  the  degrees  of  latitude  always  continue  of  an  equal 
length,  it  is  not  fo  with  thole  of  longitude.  They  muft  necef- 
larily  decreale  as  we  approach  the  pole.  The  proportion  in  which 
they  decreafe  may  be  found  by  the  line  of  longitudes  on  the  plane 
fcale,  or  by  the  following 

TABLE,  Jbowing  the  Number  of  Miles  contained  in  a  Degree  of 
Longitude ,  in  each  Parallel  of  Latitude  from  the  Equator. 
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Suppofe  then  it  is  required  to  draw  the  meridians  and  pa¬ 
rallels  for  a  map  of  Britain.  This  ifland  is  known  to  lie  between 
t;o  and  60  degrees  of  latitude,  and  two  and  feven  of  longitude. 
Having  therefore  chofen  the  length  of  your  degrees  of  latitude, 
you.  midt -next  proportion  your  degrees  of  longitude  to  it.  By 
the  table  you  find,  that  in  the  latitude  of  50°  the  length  of  a 
degree  of  longitude  is  to  one  of  latitude  as  38,57  is  to  60  ;  that 
is,  a  degree  of  longitude  in  latitude  50  is  fomewhat  more  than 
half  the  length  of  a  degree  of  latitude.  The  exadt  proportion 
may  ealily  be  taken  by  a  diagonal  fcale  ;  after  which,  you  are 
to  mark  out  feven  or  eight  of  thofe  degrees  upon  a  right  line  for 
the  length  of  your  intended  map.  On  the  extremities  of  this 


line  raife  two  perpendiculars,  upon  which  mark  out  ten  degfeea 
of  latitude  for  the  height  of  it.  Then,  having  completed  the 
parallelogram,  confult  the  table  for  the  length  of  a  degree  of 
longitude  in  lat.  6o°,  which  is  found -to  be  very  nearly  one  half 
a  degree  of  latitude.  It  will  always  be  proper,  however,  to 
draw  a  vertical  meridian  exadlly  in  the  middle  of  the  parallelo¬ 
gram,  to  which  the  meridian  on  each  tide  may  converge  ;  and 
from  this  you  are  to  fet  off  the  degrees  of  longitude  on  each  fide. 
Then,  having  divided  the  lines  bounding  your  map  into  as  many 
parts  as  can  conveniently  be  done  to  ferve  for  a  fcale,  you  may 
by  their  means  fet  off  the  longitudes  and  latitudes  with  much 
lefs  trouble  than  where  curve-lines  are  ufecl.  This  method  may 
always  be  followed  where  a  particular  kingdom  is  to  be  deline¬ 
ated,  and  will  reprefent  the  true  figure  and  fituation  of  the  places 
with  tolerable  exadlnefs.  The  particular  points  of  the  compafs 
on  which  the  towns  lie  with  refpedt  to  one  another,  or  their 
bearings,  cannot  be  exactly  known,  except  by  a  globe  or  Mer¬ 
cator’s  projedlion.  Their  diftances,  however,  may  by  this  means 
be  accurately  expreffed  5  and  this  is  the  only  kind  of  maps  to 
which  a  fcale  of  miles  can  be  truly  adapted. 

§  2.  Description  and  Use  of  the  Globes  and  Armill  ary 

Sr  HERE. 

When  we  have  thus  dilcovered,  by  means  of  maps  or  any 
other  way,  the  true  fituation  of  the  different  places  of  the  earth 
with  regard  to  one  another,  we  may  eafily  know  every'  other 
particular  relative  to  them  ;  as,  how  far  diftant  they  are  from 
us,  what  hour  of  the  day  it  is,  what  feafon  of  the  year,  &c.  at 
any  particular  place.  As  each  of  thefe  problems,  however, 
would  require  a  particular  and  fometimes  troublefome  calcula¬ 
tion,  machines  have  been  invented,  by  which  all  the  calcula¬ 
tions  may  be  faved,  and  every  problem  in  geography  may  be 
folved  mechanically',  and  in  the  molt  eafy  and  expeditious  man¬ 
ner.  Thefe  machines  are  the  celeftial  and  terreftrial  globes,  and 
the  armillary  fphere  ;  of  which,  and  the  method  of  uiing  them, 
we  proceed  to  give  a  defeription. 

If  a  map  of  the  world  be  accurately  delineated  on  a  fpherical 
ball,  the  furface  thereof  will  reprefent  the  furface  of  the  earth  : 
for  the  higheft  hills  are  fo  inconfiderable  with  refpqdl  to  the 
bulk  of  the  earth,  that  they  take  off  no  more  from  its  roundnefs 
than  grains  of  fand  do  from  the  roundnefs  of  a  common  globe  ; 
Tor  the  diameter  of  the  earth  is  8000  miles  in  round  numbers, 
and  no  known  hill  upon  it  is  much  above  three  miles  in  perpen¬ 
dicular  height.  With  regard  to  what  we  call  up  and  down,  fee 
the  article  Gravity. 

To  an  obferver  placed  any  where  in  the  indefinite  fpace, 
where  there  is  nothing  to  limit  his  view,  all  remote  objedls  ap¬ 
pear  equally  diftant  from  him,  and  feem  to  be  placed  in  a  vaft 
concave  fphere,  of  which  his  eye  is  the  centre.  The  moon  is 
much  nearer  to  us  than  the  fun  ;  fome  of  the  planets  are  fome¬ 
times  nearer  and  fometimes  farther  from  us  than  the  fun  ; 
others  of  them  never  come  fo  near  to  us  as  the  fun  always  is  j 
the  remoteft  planet  in  ourlyftem  is  beyond  comparifon  nearer  to 
us  than  any  of  the  fixed  ftars  are  :  and  yret  all  thefe  celeftial 
objedts  appear  equally  diftant  from  us.  Therefore,  if  we  ima¬ 
gine  a  large  hollow  fphere  of  glafs  to  have  as  many  bright  ftuds 
fixed  to  its  infide  as  there  are  ftars  vifible  in  the  heaven,  and 
thefe  ftuds  to  be  of  different  magnitudes,  and  placed  at  the  fame 
angular  diftances  from  each  other  as  the  ftars  are,  the  fphere 
will  be  a  true  reprefentation  of  the  ftarry  heaven,  to  an  eye  fup- 
pofed  to  be  in  its  centre,  and  viewing  it  all  around.  And  if  a 
frnall  globe,  with  a  map  of  the  earth  upon  it,  be  placed  on  an 
axis  in  the  centre  of  this  ftarry  fphere,  and  the  fphere  be  made 
to  turn  round  on  this  axis,  it  will  reprelent  the  apparent  motion 
of  the  heavens  round  the  earth. 

If  a  great  circle  be  fo  drawn  upon  this  fphere  as  to  divide  it 
into  two  equal  parts  or  hemifpheres,  and  the  plane  of  the  circle 
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be  perpendicular  to  the  axis  of  the  fphere,  this  circle  will  re- 
prelent  the  equinoctial,  which  divides  the  heaven  into  two  equal 
parts,  called  the  northern  and  the  fouthern  hcnifpberes ;  and 
every  point  of  that  circle  will  be  equally  diftant  from  the  foies, 
or  ends  of  the  axis  in  the  fphere.  That  pole  which  is  in  the 
middle  of  the  northern  hemifphere  will  be  called  the  north  pole 
of  the  fphere  ;  and  that  which  is  in  the  middle  of  the  fouthern 
hemifphere,  the  foutb  pule. 

If  another  grand  circle  be  drawn  upon  the  fphere  in  fuch  a 
manner  as  to  cut  the  equinoctial  at  an  angle  of  23^  degrees  in 
two  oppofite  points,  it  will  reprefent  the  ecliptic,  or  circle  of  the 
fun’s  apparent  annual  motion  ;  one  half  of  which  is  on  the  north 
fide  of  the  equinoctial,  and  the  other  half  on  the  fouth. 

If  a  large  ftud  be  made  to  move  eattward  in  this  ecliptic  in 
fuch  a  manner  as  to  go  quite  round  it  in  the  time  that  the 
fphere  is  turned  round  weftward  366  times  upon  its  axis,  this 
ftud  will  reprefent  the  fun  changing  his  place  every  day  a  365th 
part  of  the  ecliptic,  and  going  round  weftward  the  fame  way  as 
the  ftars  do  ;  but  with  a  motion  fo  much  flower  than  the  motion 
of  the  ftars,  that  they  will  make  366  revolutions  about  the  axis 
of  the  fphere  in  the  time  that  the  fun  makes  only  365.  During 
one  half  of  thefe  revolutions,  the  fun  will  be  on  the  north  fide  of 
the  equinoctial  ;  during  the  other  half,  on  the  fouth  ;  and  at 
the  end  of  each  half,  in  the  equinoctial. 

If  we  fuppofe  the  terreftrial  globe  in  this  machine  to  be  about 
one  inch  in  diameter,  and  the  diameter  of  the  ftarry  fphere  to  be 
about  five  or  fix  feet,  afmall  in  left  on  the  globe  would  fee  only 
a  very  little  portion  of  its  lurface;  but  it  would  fee  one  half  of 
the  ftarry  fphere,  the  convexity  of  the  globe  hiding  the  other 
half  from  its  view.  If  the  fphere  be  turned  weftward  round  the 
globe,  and  the  infeCt  could  judge  of  the  appearances  which  arife 
from  that  motion,  it  would  fee  fome  ftars  rifing  to  its  view  in 
the  eaftern  fide  of  the  fphere,  whilft  others  were  fetting  on  the 
weftern  :  but  as  all  the  ftars  are  fixed  to  the  fphere,  the  fame 
ftars  would  always  rife  in  the  fame  points  of  view  on  the  eaft 
fide,  and  fet  in  the  fame  points  of  view  on  the  weft  fide.  With 
the  fun  it  would  be  otherwife  ;  becaufe  the  fun  is  not  fixed  to 
any  point  of  the  fphere,  but  moves  flowly  along  an  oblique 
circle  in  it.  And  if  the  infect  ftiould  look  towards  the  fouth, 
and  call  that  point  of  the  globe  where  the  equinoCtial  in  the 
fphere  feems  to  cut  it  on  the  left  fide,  the  eaft  point  ;  and 
where  it  cuts  the  globe  on  the  right  fide,  the  weft  point  ;  the 
little  animal  would  fee  the  fun  rife  north  of  the  eaft,  and  fet 
north  of  the  weft,  for  182-i  revolutions  ;  after  which,  for  as 
many  more,  the  fun  would  rife  fouth  of  the  eaft,  and  fet  fouth 
of  the  weft.  And  in  the  whole  365  revolutions,  the  fun  would 
rife  only  twice  in  the  eaft  point,  and  fet  twice  in  the  weft.  All 
thefe  appearances  would  be  the  fame,  if  the  ftarry  fphere  ftood 
frill  (the  fun  only  moving  in  the  ecliptic),  and  the  earthly  globe 
were  turned  round  the  axis  of  the  fphere  eaftward.  For,  as  the 
infeCt  would  be  carried  round  with  the  globe,  he  would  be  quite 
inl'cnfible  of  its  motion,  and  the  fun  and  ftars  would  appear  to 
move  weftward. 

1.  Defcription  of  the  Terrestrial  Globe. 

The  equator,  ecliptic,  and  tropics,  polar  circles,  and  meri¬ 
dians,  are  laid  down  upon  the  globe  in  the  manner  already  de- 
feribed.  The  ecliptic  is  divided  into  12  figns,  and  each  fign  into 
30  degrees.  Each  tropic  is  23^  degrees  from  the  equator,  and 
each  polar  circle  23—  degrees  from  its  refpeCtive  pole.  Circles 
are  drawn  parallel  to  the  equator,  at  every  10  degrees  diltance 
from  it  on  each  fide  to  the  poles  :  thefe  circles  are  called  pa¬ 
rallels  of  latitude.  See  plate  39.  On  large  globes  there  are  cir¬ 
cles  drawn  perpendicularly  through  every  tenth  degree  of  the 
equator,  interfeCting  each  other  at  the  poles  :  but  on  globes 
of  or  under  a  foot  diameter,  they  are  only  drawn  through  every 
fifteenth  degree  of  the  equator :  thefe  circles  are  generally  called 
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meridians,  lbmetimes  circles  of  longitude ,  and  at  other  times 
hour  circles. 

The  globe  is  hung  in  a  brafs-ring  A,  called  the  brazen  meri¬ 
dian,  and  turns  upon  a  wire  in  each  pole  funk  half  its  thicknefs 
into  one  fide  of  the  meridian  ring  ;  by  which  means  that  fide  of 
the  ring  divides  the  globe  into  two  equal  parts,  called  the  eaflern 
and  weftern  hemfpbcres ;  as  the  equator  divides  it  into  two  equal 
parts,  called  the  northern  and  fouthern  hcmifphcrcs.  The  ring 
is  divided  into  360  equal  parts  or  degrees,  on  the  fide  wherein 
the  axis  of  the  globe  turns.  One  half  of  thefe  degrees  are  num¬ 
bered,  and  reckoned,  from  the  equator  to  the  poles,  where  they 
end  at  90  :  their  ufe  is  to  fhow  the  latitudes  of  places.  The  de¬ 
grees  on  the  other  half  of  the  meridian  are  numbered  from  the 
poles  to  the  equator,  where  they  end  at  90  :  their  ufe  is  to  fhow 
how  to  elevate  either  the  north  or  fouth  pole  above  the  horizon, 
according  to  the  latitude  of  any  given  place,  as  it  is  north  or 
fouth  of  the  equator. 

The  brazen  meridian  is  let  into  two  notches  made  in  a  broad 
flat  ring  called  the  wooden  horizon,  B,  C  ;  the  upper  furface  of 
which  divides  the  globe  into  two  equal  parts,  called  the  upper 
and  lower  hemfpbcres.  One  notch  is  in  the  north  point  of  the 
horizon,  and  the  other  in  the  fouth.  On  this  horizon  are  feveral 
concentric  circles,  which  contain  the  months  and  days  of  the 
year,  the  figns  and  degrees  anfwering  to  the  fun’s  place  for  each 
month  and  day,  and  the  32  points  of  the  compafs  and  the  cir¬ 
cles  of  amplitude  and  azimuth.  The  graduated  fide  of  the  brafs 
meridian  lies  towards  the  eaft  fide  of  the  horizon,  and  ihould  be 
generally  kept  towards  the  perl'on  who  works  problems  by  the 
globes. 

There  is  a  fmall  horary  circle  D,  fo  fixed  to  the  north  part  of 
the  brazen  meridian,  that  the  wire  in  the  north  pole  of  the 
globe  is  in  the  centre  of  that  circle  ;  and  on  the  wire  is  an  in¬ 
dex,  which  goes  over  all  the  24  hours  of  the  circle,  as  the 
globe  is  turned  round  its  axis.  Sometimes  there  are  two  ho¬ 
rary  circles,  one  between  each  pole  of  the  globe  and  the  brazen 
meridian. 

There  is  a  thin  flip  of  brafs,  called  the  quadrant  of  altitude, 
which  is  divided  into  90  equal  parts  or  degrees,  anfwering  ex¬ 
actly  to  fo  many  degrees  of  the  equator.  It  is  occafionally  fixed 
to  the  uppermoft  point  of  the  brazen  meridian  by  a  nut  and  lerew. 
The  divifions  end  at  the  nut  E,  and  the  quadrant  is  turned 
round  upon  it. 

There  is  alfo  applied  occafionally  to  the  globe  a  magnetic  1 
needle,  freely  moving  over  a  circle  divided  into  four  tjyp;es  90 
degrees;  reckoning  from  the  north  and  fouth  points.towards  the 
eaft  and  weft,  and  alio  into  the  32  points  of  the  compafs.  As 
this  needle  makes  nearly  a  certain  conftant  angle  with  the  meri¬ 
dian  in  every  place,  called  the  variation,  therefore  this  compals 
being  added  to  the  frame  will  rectify  the  pofition  of  the  meridian 
of  the  globe  when  the  variation  of  the  needle  is  known.  Thus  at 
London  the  variation  of  the  needle  is  at  this  time  about  13 
degrees  northward ;  therefore,  by  moving  the  frame  of  the  globe 
about  till  the  needle  fettles  itfelf  over  the  23d  degree,  reckoning 
weftward  from  the  north  point  or  fleur  de  /is,  we  ftiall  have 
the  brafs  meridian  coinciding  with  the  true  meridian.  The 
compafs  is  fometimes  fixed  between  the  legs  underneath  the 
globe. 

2.  Defcription  and  Ufe  of  the  Akmillary  Si'iif.re* 

The  exterior  parts  of  this  machine  are,  a  compages  of  brafs 
rings,  which  reprefent  the  principal  circles  of  the  heavens,  viz. 
1.  The  equinoCtial  AA,  pi.  39,  which  is  divided  into  360  de¬ 
grees  (beginning  at  its  interfection  with  the  ecliptic  in  Aries), 
for  fhowing  the  lun’s  right  afeenfion  in  degrees  ;  and  alfo  ifito 
24  hours,  for  fhowing  his  right  alcenfion  in  time.  2.  The 
ecliptic  BB,  which  is  divided  into  12  figns,  and  each  fign  into  30 
degrees,  -and  alfo  into  the  months  and  days  of  the  year  ;  in  liu.li 
9C 
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a  manner  that  the  degree  or  point  of  the  ecliptic  in  which  the 
fun  is,  on  any  given  day,  ftands  over  that  day  in  the  circle  of 
months.  3.  The  tropic  of  Cancer  CC,  touching  the  ecliptic 
at  the  beginning  of  Cancer  in  e,  and  the  tropic  of  Capricorn 
])D,  touching  the  ecliptic  at  the  beginning  of  Capricorn  in  f\ 
each  23^  degrees  from  the  equinoctial  circle.  4.  The  arCtic 
circle  E,  and  the  antarctic  circle  F,  each  234  degrees  from  its 
re  fp  edtive  pole  at  N.  and  S.  5.  The  equinoctial  colure  GG, 
palling  through  the  north  and  louth  poles  of  the  heaven  at  N 
and  S,  and  through  the  equinoctial  points  Aries  and  Libra  in 
the  ecliptic.  6-  The  lol ftitial  colure  HH,  patfing  through  the 
poles  of  the  heaven,  and  through  the  lolftitial  points  Cancer 
rind  Capricorn  in  the  ecliptic.  Each  quarter  of  the  former  of 
thefe  colures  is  divided  into  90  degrees,  from  the  equinoctial 
to  the  poles  of  the  world,  for  fhowing  the  declination  of  the 
fun,  moon,  and  ftars  ;  and  each  quarter  of  the  latter,  from  the 
ecliptic  at  e  and/-  to  its  poles  b  and  cl,  for  fhowing  the  latitude 
of  the  ftars. 

In  the  north  pole  of  the  ecliptic  is  a  nut  b,  to  which  is  fixed 
one  end  of  a  quadrantal  wire,  and  to  the  other  end  a  fmall  fun 
Y,  which  is  carried  round  the  ecliptic  BB,  by  turning  the  nut : 
and  in  the  fouth  pole  of  the  ecliptic  is  a  pin  d,  on  which  is  ano¬ 
ther  quadrantal  wire,  with  a  fmall  moon  Z  upon  it,  which  may 
be  moved  round  by  the  hand :  but  there  is  a  particular  contri¬ 
vance  for  caufing  the  moon  to  move  in  an  orbit  which  croffes  the 
ecliptic  at  an  angle  of  jji  degrees,  in  two  oppofite  points  called 
the  moons  nodes ;  and  alfo  for  fhifting  thefe  points  backward  in 
the  ecliptic,  as  the  moon’s  nodes  Ihift  in  the  heaven. 

Within  thefe  circular  rings  is  a  fmall  terreftrial  globe  I, 
fixed  on  an  axis  IvK,  which  extends  from  the  north  and 
fouth  poles  of  the  globe  at  n  and  s,  to  thofe  of  the  celeftial 
fphere  at  N  and  S.  On  this  axis  is  fixed  the  flat  celeftial  meri¬ 
dian  LL,  which  may  be  let  direCtly  over  the  meridian  of  any 
place  on  the  globe,  and  then  turned  round  with  the  globe,  lo 
as  to  keep  over  the  lame  meridian  upon  it.  This  flat  meridian 
is  graduated  the  fame  way  as  the  brafs  meridian  of  a  common 
globe,  and  itsul'e  is  much  the  fame.  To  this  globe  is  fitted  the 
moveable  horizon  MM,  foas  to  turn  upon  two  ftrong  wires  pro¬ 
ceeding  from  its  eaft  and  weft  points  to  the  globe,  and  entering 
the  globe  at  the  oppofite  points  of  its  equator,  which  is  a  move- 
able  brafs  ring  let  into  the  globe  in  a  groove  all  around  its 
equator.  The  globe  may  be  turned  by  hand  within  this  ring, 
fb  as  lo  place  any  given  meridian  upon  it,  diredily  under  the 
celeftial  meridian  LL.  The  horizon  is  divided  into  360  de¬ 
grees  all  around  Us  outermoft  edge,  within  which  are  the  points 
of  the  cornpais  for  flowing  the  amplitude  of  the  fun  and  moon 
both  in  degrees  and  points.  The  celeftial  meridian  LL  pailes 
through  two  notches  in  the  north  and  fouth  points  of  the  horizon, 
as  in  a  common  globe  :  but  here,  if  the  globe  be  turned  round, 
the  horizon  and  meridian  turn  with  it.  At  the  fouth  pole  of 
the  fphere  is  a  circle  of  24  hours,  fixed  to  the  rings  ;  and  on  the 
axis  is  an  index  which  goes  round  that  circle,  if  the  globe  be 
turned  round-  its  axis. 

The  whole  fabric  is  fupported  on  a  pedeftal  N,  and  may  be 
elevated  or  deprefted  upon  the  joint  O,  to  any  number  of  de¬ 
grees  from  o  to  90,  by  means  of  the  arc  P,  which  is  fixed  in  the 
luong  brafs  arm  Q,  and  Hides  in  the  upright  piece  R,  in  which 
is  a  ferew  at  r,  to  fix  it  at  any  proper  elevation. 

In  the  box  T  are  two  wheels  (as  in  Dr.  Long’s  fphere),  and 
two  pinions,  whole  axes  come  out  at  V  and  U  ;  either  of  which 
may  be  turned  by  the  fmall  winch  W.  When  the  winch  is 
put  upon  the  axis  V,  and  turned  backward,  the  terreftrial 
globe,  with  its  horizon  and  celeftial  meridian,  keeps  at  reft  ,-  and 
the  whole  fphere  of  circles  turns  round  from  eaft,  by  fouth,  to 
weft,  carrying  the  fun  Y,  and  moon.Z,  round  the  fame  way, 
aud  caufing  them  to  rife  above  and  fet  below  til?  horizon.  But 
when  the  winch  is  put  upon  the  axis  U,  and  turned  forward, 


the  fphere  with  the  fun  and  moon  keep  at  reft;  and  the  earth, 
with  its  horizon  and  meridian,  turn  round  from  weft,  by  fouth, 
to  eaft;  and  bring  the  fame  points  of  the  horizon  to  the  fun  and 
moon,  to  which  thefe  bodies  came  when  the  earth  kept  at  reft 
and  they  were  carried  round  it ;  fhowing  that  they  rile  and  fet 
in  the  fame  points  of  the  horizon,  and  at  the  fame  times  in  the 
hour-circle,  whether  the  motion  be  in  the  earth  or  in  the  heaven. 
If  the  earthly  globe  be  turned,  the  hour-index  goes  round  its 
hour-circle  ;  but,  if  the  fphere  be  turned,  the  hour-circle  goes 
round  below  the  index. 

And  fo,  by  this  conftnnftion,  the  machine  is  equally  fitted  fo 
fhow  either  the  real  motion  of  the  earth  or  the  apparent  motion 
of  the  heaven. 

To  reCtify  the  fp.here  for  ufe,  firft  flacken  the  ferew  r  in  the 
upright  ftem  R,  and,  taking  hold  of  the  arm  Q,  move  it  up  or 
down  until  the  given  degree  of  latitude  for  any  place  be  at  the 
fide  of  the  ftem  R  ;  and  then  the  axis  of  the  fphere  will  be  pro¬ 
perly  elevated  fo  as  to  ftand  parallel  to  the  axis  of  the  world,  if 
the  machine  be  fet  north  and  fouth  by  a  fmall  compafs  :  this 
done,  count  the  latitude  from  the  north  pole,  upon  the  celeftial 
meridian  LL,  down  towards  the  north  notch  of  the  horizon, 
and  fet  the  horizon  to  that  latitude  ;  then  turn  the  nut  b  until 
the  fun  comes  to  the  given  day  of  the  year  in  the  ecliptic,  and 
the  fun  Y  will  be  at  its  proper  place  for  that  day  :  find  the  place 
of  the  moon’s  afeending  node,  and  alfo  the  place  of  the  moon, 
by  an  ephemeris,  and  fet  them  right  accordingly  :  laftly,  turn 
the  winch  W,  until  either  the  fun  comes  to  the  meridian  LL, 
or  until  the  meridian  comes  to  the  fun  (according  as  you  want 
the  fphere  or  earth  to  move),  and  fet  the  hour-index  to  the  XII, 
marked  noon,  and  the  whole  machine  will  be  re&ified.  Then 
turn  the  winch,  and  obferve  when  the  fun  or  moon  rife  and  let 
in  the  horizon,  and  the  hour-index  will  fhow  the  times  thereof 
for  the  given  day.' 

As  thofe  who  underftand  the  ufe  of  the  globes  will  be  at  no 
lofs  to  work  many  other  problems  by  this  fphere,  it  is  needlefs 
to  enlarge  any  farther  upon  it. 

3.  Dire  Ellens  for  ufing  Globes. 

In  ufing  globes,  keep  the  eaft  fide  of  the  horizon  towards 
you  (unlefs  the  problem  requires  the  turning  of  it),  which  ' 
fide  you  may  know  by  the  word  Eaft  upon  the  horizon  ;  for 
then  you  have  the  graduated  fide  of  the  meridian  towards 
you,  the  quadrant  of  altitude  before  you,  and  the  globe  divided 
exactly  into  two  equal  parts,  by  the  graduated  fide  of  the  me¬ 
ridian. 

In  working  fome  problems,  it  will  be  neceffary  to  turn  the 
whole  globe  and  horizon  about,  that  you  may  look  on  the  weft 
fide  thereof ;  which  turning  will  be  apt  to  jog  the  ball  fo,  as  to 
fiiift  away  that  degree  of  the  globe  which  was  before  fet  to  the 
horizon  or  meridian  :  to  avoid  which  inconvenience,  you  may 
thruft  in  the  feather  end  of  a  quill  between  the  ball  of  the 
globe  and  the  brazen  meridian  ;  which,  without  hurting  the  ball, 
will  keep  it  from  turning  in  the  meridian,  whillt  you  turn  the 
weft  fide  of  the  horizon  towards  you, 

Prob.  I.  To  find  the  latitude  and  longitude  of  any  given 
place  upon  the  globe. — Turn  the  globe  on  its  axis,  until  the  given 
place  comes  exactly  under  that  graduated  tide  of  the  brazen  me¬ 
ridian  on  which  the  degrees  are  numbered  from  the  equator,  and 
obierve  what  degree  of  the  meridian  the  place  then  lies  under  ; 
which  is  its  latitude,  north  or  fouth,  as  the  place  is  north  or  ' 
fouth  of  the  equator. 

The  globe  remaining  in  this  pofition,  the  degree  of  the  equa¬ 
tor  which  is  under  the  brazen  meridian  is  the  longitude  of  the 
place,  which  is  eaft  or  weft,  as  the  place  lies  on  the  eaft  or  weft 
tide  of  the  firft  meridian  of  the  globe.  All  the  Atlantic  ocean 
and  America  are  on  the  weft  fide  of  the  meridian  of  London  ; 
and  the  greateft  part  of  Europe  and  of  Africa,  together  with  all 
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Afia,  is  on  the  eaft  fide  of  the  meridian  of  London,  which  is 
reckoned  the  firlt  meridian  of  the  globe  by  the  Britifh  geographers 
and  allronomers. 

Prob.  II.  The  longitude  and  latitude  of  a  place  being  given, 
to  find  that  place  on  the  globe. — Look  for  the  given  longitude  in 
the  equator  (counting  it  eaftward  or  weftward  from  the  lirft  me¬ 
ridian,  as  it  is  memioned  to  be  eait  or  weft) ;  and  bringing  the 
point  of  longitude  in  the  equator  to  the  brazen  meridian,  on 
that  fide  which  is  above  the  fouth  point  of  the  horizon  :  then 
count  from  the  equator,  on  the  brazen  meridian,  to  the  degree 
of  the  given  latitude,  towards  the  north  or  fouth  pole,  according 
as  the  latitude  is  north  or  fouth  ;  and  under  that  degree  of  lati¬ 
tude  on  the  meridian  you  will  have  the  place  required. 

Prob.  III.  To  find  the  difference  of  longitude,  or  difference 
of  latitude,  between  any  two  given  places. — Bring  each  of  thefe 
places  to  the  brazen  meridian,  and  fee  what  its  latitude  is  :  the 
lefler  latitude  l'ubtradted  from  the  greater,  if  both  places  are  on 
the  fame  fide  of  the  equator,  or  both  latitudes  added  together 
il  they  are  on  different  fides  of  it,  is  the  difference  of  latitude  re¬ 
quired.  And  the  number  of  degrees  contained  between  thefe 
places,  reckoned  on  the  equator,  when  they  are  brought  fepa- 
rately  under  the  brazen  meridian,  is  their  difference  of  lon¬ 
gitude,  if  it  be  lefs  than  180  ;  but,  if  more,  let  it  be  fub- 
tracted  from  360,  and  the  remainder  is  the  difference  of  longitude 
required.  Or, 

Having  brought  one  of  the  places  to  the  brazen  meridian, 
and  fet  the  hour-index  to  XII,  turn  the  globe  until  the  other 
place  comes  to  the  brazen  meridian  ;  and  the  number  of  hours 
and  parts  of  an  hour  paffed  over  by  the  index  will  give  the 
longitude  in  time  ;  which  may  be  eafily  reduced  to  degrees,  by 
allowing  13  degrees  for  every  hour,  and  one  degree  for  every 
lour  minutes. 

Obferve  :  when  we  fpeak  of  bringing  any  place  to  the  brazen 
meridian,  it  is  the  graduated  fide  of  the  meridian  that  is  meant. 

Prob.  IV.  Any  place  being  given,  to  find  all  ihofe  places 
that  have  the  fame  longitude  or  latitude  with  it. — Bring  the  given 
place  to  the  brazen  meridian  ;  then  all  thofe  places  which  lie 
under  that  fideot  the  meridian,  from  pole  to  pole,  have  the  fame 
longitude  with  the  given  place.  Turn  the  globe  round  its  axis  ; 
and  all  thole  places  which  pals  under  the  fame  degree  of  the 
meridian  that  the  given  place  does  have  the  fame  latitude  with 
that  place. 

Since  all  latitudes  are  reckoned  from  the  equator,  and  all 
longitudes  a.e  reckoned  from  the  firlt  meridian,  it  is  evident, 
lhat  the  pr  int  of  the  equitor  which  is  cut  by  the  firlt  meridian 
has  neither  latitude  nor  longitude.  The  greateft  latitude  is 
90  degrees,  becaufe  no  place  is  more  than  90  degrees  from 
the  equator  :  and  the  greateft  longitude  is  180  degrees, 
becaufe  no  place  is  more  than  1 80  degrees  from  the  firlt  me¬ 
ridian. 

Prob.  V.  To  find  the  antceci,  periceci,  and  antipodes,  of 
any  given  place. — Bring  the  given  place  to  the  brazen  meridian  ; 
and,  having  tound  its  latitude,  keep  the  globe  in  that  fituation, 
and  count  the  lame  number  of  degrees  of  latitude  from  the  equa¬ 
tor  towards  the  contrary  pole.;  and  where  the  reckoning  ends, 
you  have  Lhe  antceci  of  the  given  place  upon  the  globe.  Thofe 
who  live  at  the  equator  have  no  antceci. 

The  globe  nmainingin  the  fame  pofition,  fet  the  hour-index 
to  the  upper  Xli  on  tne  horary  circle,  and  turn  the  globe  un¬ 
til  the  index  comes  to  the  lower  XII ;  then  the  place  which  lies 
under  the  meridian  in  the  fame  latitude  with  the  given  place 
is  the  periceci  required.  Thole  who  live  at  the  poles  have  no 
periceci. 

As  thi?  globe  now  (lands  (with  lhe  index  at  the  lower  XII), 
lhe  antipodes  of  the  given  place  will  be  under  the  fame  point  of 
the  brazen  meridian  where  its  cr.ta.ci  flood  before.  Every  place 
upon  the  globe  has  its  antipodes. 


Prob.  VI.  To  find  the  dijlance  between  any  two  places  on 
the  globe. — Lay  the  graduated  edge  ol  the  quadrant  ot  altitude 
over  both  the  places,  and  count  the  numberof  degrees  intercepted 
between  them  on  the  quadrant ;  then  multiply  thefe  degrees  by 
60,  and  the  product  will  give  the,  difiance  in  geographical 
miles  :  but  to  find  the  diftance  in  miles,  multiply  the  degrees 
by  69^,  and  the  produft  will  be  the  number  of  miles  required. 
Or,  take  the  diftance  betwixt  any  two  places  with  a  pair  of 
compafies,  and  apply  that  extent  to  the  equator  ;  the  number 
of  degrees  intercepted  between  the  points  of  the  compaffes 
is  the  diftance  in  degrees  of  a  great  circle  :  which  may  be 
reduced  either  to  geographical  miles,  or  to  Englifh  miles,  a$ 
above. 

Prob.  VII.  A  place  on  the  globe  being  given,  and  its  difiance 
from  any  other  place  ;  to  find  all  the  other  places  upon  the  globe 
which  are  at  the  fame  dijlance  from  the  given  place. — Bring  the 
given  place  to  the  brazen  meridian,  and  ferew  the  quadrant  of 
altitude  to  the  meridian  direritly  over  that  place  ;  then  keeping 
the  globe  in  that  pofition,  turn  the  quadrant  quite  round  upon 
it,  and  the  degree  of  the  quadrant  that  touches  the  fecond  place 
will  pals  over  all  the  other  places  which  are  equally  diltant  with 
it  from  the  given  place. 

This  is  the  fame  as  if  one  foot  of  a  pair  of  compaffes  was  fet 
in  the  given  [dace,  and  the  other  foot  extended  to  the  fecond 
place,  whole  diftance  is  known  ;  for  if  the  compafies  be  then 
turned  round  the  firlt  place  as  a  centre,  the  moving  foot  will 
go  over  all  thofe  places  which  are  at  the  fame  diftance  with  the 
fecond  from  it. 

Prob.  VIII.  The  hour  of  the  day  at  any  place  being  given y 
to  find  all  thofe  places  where  it  is  noun  at  that  time. — Bring  the 
given  place  to  the  brazen  meridian,  and  fet  the  index  to  the  given 
hour  ;  this  done,  turn  the  globe  until  the  index  points  to  the 
upper  XII,  and  then  all  the  places  that  lie  under  the  brazen 
meridian  have  noon  at  that  time. 

Obferve  :  the  upper  XII  always  Hands  for  noon  ;  and  when 
the  bringing  of  any  place  to  the  brazen  meridian  is  men¬ 
tioned,  the  fide  of  that  meridian  on  which  the  degrees  are  reck¬ 
oned  from  the  equator  is  meant,  unlefs  the  contrary  fide  be  men¬ 
tioned. 

Prob.  IX.  The  hour  of  the  day  at  any  place  being  given,  to 
find  what  o'clock  it  then  is  at  any  other  place. — Bring  the  given 
place  to  tile  brazen  meridian,  and  let  the  index  to  the  given 
hour  ;  then  turn  the  globe,  until  lhe  place  where  the  hour  is 
required  comes  to  the  meridian,  and  the  index  will  point  out  the 
hour  at  that  place. 

Prob.  X.  'To  find  the  funs  place  in  the  ecliptic,  and  bis  de¬ 
clination,  for  any  given  day  of  the  year. — Look  on  the  horizon 
for  the  given  day,  and  right  againft  it  you  have  the  degree  of 
the  fign  in  which  the  fun  is  (or  his  place)  on  that  day  at  noon. 
Find  the  fame  degree  of  that  fign  in  the  ecliptic  line  upon  the 
globe,  and,  having  brought  it  to  the  brazen  meridian,  obferve 
what  degree  of  the  meridian  l'tands  over  it ;  for  that  is  the  fun’s 
declination,  reckoned  from  the  equator. 

Prob.  XI.  The  day  of  the  month  being  given,  to  find  all 
thofe  places  of  the  earth  over  which  the  firm  will  pafs  vertically  on 
that  day. — Find  the  fun's  place  in  the  ecliptic  for  the  given  day, 
and,  having;  brought  it  to  the  brazen  meridian,  obterve  what 
point  of  the  meridian  is  over  it  ;  then,  turning  the  globe 
round  its  axis,  all  thofe  places  which  pals  under  that  point  of 
the  meridian  are  the  places  required  :  tor  as  their  latitude  is 
equal,  in  degrees  and  parts  of  a  degree,,  to  the  luffs  declination, 
the1  fun  mult  be  direftly  over- head  to  each  of  them  at  its  re- 
fpedtive  noon. 

Prob.  XII.  A  place  being  given .  in  the  torrid  zone,  to  find 
thofe  two  days  of  lhe  year  on  which  the  fun  Jhall  be  vertical  to- 
that  place. — Bring  the  given  place  to  the  brazen  meridian,  and 
mark  the  degree  of  latitude  that  is  exactly  over  it  on  tire  meri- 
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tlian  ;  then  turn  the  globe  round  its  axis,  and  obferve  the  two 
degrees  of  the  ecliptic  which  pafs  exactly  under  that  degree  of 
latitude  :  laftly,  find  on  the  wooden  horizon  the  two  days  ot  the 
year  in  which  the  fun  is  in  thole  degrees  of  the  ecliptic,  ana  they 
are  the  days  required  :  for  on  them,  and  none  elfe,  the  fun’s  de¬ 
clination  is  equal  to  the  latitude  of  the  given  place;  and,  confe- 
quently,  he  will  then  be  vertical  to  it  at  noon. 

Prob.  XIII.  To  Jind  all  thofe  places  of  the  north  frigid  zone, 
where  the  fan  begins  to  Jhine  conftantly  without  Jetting,  on  any 
given  day,  from  the  21 ft  of  March  to  the  23d  of  September. — 
On  thefie  two  days,  the  fun  is  in  the  equino&ial,  and  enlightens 
the  globe  exactly  from  pole  to  pole  :  therefore,  as  the  earth- 
turns  round  its  axis,  which  terminates  in  the  poles,  every  place 
upon  it  will  go  equally  through  the  light  and  the  dark,  and  fo 
make  the  day  and  night  equal  to  all  places  of  the  earth.  But 
as  the  lun  declines  from  the  equator  towards  either  pole,  he 
will  thine  juft  as  many  degrees  round  that  pole  as  are  equal  to 
his  declination  from  the  equator  :  fo  that  no  place  within  that 
diftance  of  the  pole  will  then  go  through  any  part  of  the  dark, 
and  eonfequently  the  fun  will  not  let  to  it.  Now,  as  the  fun’s 
declination  is  northward  from  the  21ft  of  March  to  the  23d  of 
September,  he  muftconftantly  Ihine  round  the  north  pole  all  that 
time  ;  and  on  the  day  that  he  is  in  the  northern  tropic,  he  fhines 
upon  the  whole  north  frigid  zone  t  fo  that  no  place  within  the 
north  polar  circle  goes  through  any  part  of  the  dark  on  that  day. 
Therefore, 

Having  brought  the  fun’s  place  for  the  given  day  to  the  brazen 
meridian,  and  found  his  declination  (by  Prob.  IX),  count  as 
many  degrees  on  the  meridian,  from  the  north  pole,  as  are 
equal  to  the  fun’s  declination  from  the  equator,  and  mark 
that  degree  from  the  pole  where  the  reckoning  ends  ;  then 
turning  the  globe  round  its  axis,  obferve  what  places  in  the  north 
frigid  zone  pafs  directly  under  that  mark  ;  for  they  are  the  places 
required. 

The  like  may  be  done  for  the  fouth  frigid  zone,  from  the  23d 
of  September  to  the  21ft  of  March,  during  which  time  the  fun 
•fhines  conftantly  on  the  fouth  pole. 

Prob.  XIV.  To  find  the  place  over  which  the  fun  is  vertical 
at  any  hour  of  a  given  day. — Having  found  the  fun’s  declination 
for  the  given  day  (by  Prob.  X.),  mark  it  with  a  pencil  on  the 
brazen  meridian  :  then  bring  the  place  where  you  are  (fuppofe 
Edinburgh)  to  the  brazen  meridian,  and  fet  the  index  to  the 
given  hour  j  which  done,  turn  the  globe  on  its  axis,  until  the 
index  points  to  XII  at  noon  ;  and  the  place  on  the  globe,  which 
is  then  diredtly  under  the  point  of  the  fun’s  declination  marked 
upon  the  meridian,  has  the  fun  that  moment,  in  the  zenith,  or 
directly  over-head. 

Proe.  XV.  The  day  and  hour  of  a  lunar  eclipfe  being  given, 
to  find  all  tlofe  places  of  the  earth  to  which  it  will  be  vi/lble. — 
The  moon  is  never  eclipled  but  when  the  is  full,  and  fo  directly 
oppolite  to  the  fun,  that  the  earth’s  lhadow  falls  upon  her. 
Therefore,  whatever  place  of  the  earth  the  fun  is  vertical  to  at 
that  time,  the  moon  mult  be  vertical  to  the  antipodes  of  that 
place  :  fo  that  the  fun  will  be  then  vifible  to  one  half  of  the  earth, 
and  the  moon  to  the  other. 

Find  the  place  to  which  the  fun  is  vertical  at  the  given  hour 
(by  Prob.  XIV.),  elevate  the  pole  to  the  latitude  of  that  place, 
and  bring  the  place  to  the  upper  part  of  the  brazen  meridian,  as 
in  the  former  problem  :  then,  as  the  fun  will  be  vifible  to  all 
thofe  parts  of  the  globe  which  are  above  the  horizon,  the  moon 
will  be  vifible  to  all  thofe  parts  which  are  below  it,  at  the  time 
of  her  greateft  obfeuration. 

Prob.  XVI.  To  r  edify  the  globe  for  the  latitude,  the -zenith, 
and  the  fun's  place. — Find  the  latitude  of  the  place  (by  Prob.  I.), 
and  if  the  place  be  in  the  northern  hemilphere,  raife  the  north 
pole  above  the  north  point  of  the  horizon,  as  many  degrees 
(counted  from  the  pole  upon  the  brazen  meridian)  as  are  equal 


to  the  latitude  of  the  place.  If  the  place  be  in  the  fouthern  he- 
mifphere,  i‘aife  the  fouth  pole  above  the  fouth  point  of  the  ho¬ 
rizon  as  many  degrees  as  are  equal  to  the  latitude.  Then  turn 
the  globe  till  the  place  comes  under  its  latitude  on  the  brazen 
meridian,  and  fatten  the  quadrant  of  altitude  fo,  that  the  cham¬ 
fered  edge  of  its  nut  (which  is  even  with  the  graduated  edge) 
may  be  joined  to  the  zenith,  or'  point  of  latitude.  This  done, 
bring  the  fun’s  place  in  the  ecliptic  for  the  given  day  (found  by 
Prob.  X.)  to  the  graduated  fide  of  the  brazen  meridian,  and  fet  the 
hour-index  to  XII  at  noon,  which  is  the  uppermoft  XII  on  the 
hour  -circle  ;  and  the  globe  will  be  rectified. 

Prob.  XVII.  The  latitude  of  any  place,  not  exceeding  66  f 
deorees,  and  the  day  of  the  month  being  given,  to  find  the  time 
of  the  fun's  fifing  and  jetting,  and  eonfequently  the  length  of  the 
day  and  night. — Having  rectified  the  globe  for  the  latitude,  and 
for  the  fun’s  place  on  the  given  day  (as  directed  in  the  preceding 
problem),  bring  the  fun’s  place  in  the  ecliptic  to  the  eaftern  fide 
of  the  horizon,  and  the  hour-index  wall  ftiow  the  time  of  fun- 
rifing ;  then  turn  the  globe  on  its  axis,  until  the  fun’s  place  comes 
to  the  weftern  fide  of  the  horizon,  and  the  index  will  fhow  the 
time  of  fun-fetting. 

The  hour  of  fun-fetting  doubled  gives  the  length  of  the  day  j 
and  the  hour  of  fun-rifing  doubled  gives  the  length  of  the 
night. 

Prob.  XVIII.  The  latitude  of  anyplace  and  the  day  of  the 
month  being  given,  to  find  when  the  morning  twilight  begins, 
and  the  evening  twilight  ends,  at  that  place. — This  pro¬ 
blem  is  often  limited  :  for,  when  the  fun  does  not  go  18  degrees 
below  the  horizon,  the  twilight  continues  the  whole  night  ;  and 
for  feveral  nights  together  in  fummer,  between  49  and  66\  de¬ 
grees  of  latitude  ;  and  the  nearer  to  66-t-,  the  greater  is  the  num¬ 
ber  of  thele  nights.  But  when  it  does  begin  and  end,  the  fol  • 
lowing  method  will  fhow  the  time  for  any  given  day  : 

Rectify  the  globe,  and  bring  the  fun’s  place  in  the  ecliptic  to 
the  eaftern  fide  of  the  horizon ;  then  mark  with  a  chalk  that 
point  of  the  ecliptic  which  is  in  the  weftern  fide  of  the  horizon, 
it  being  the  point  oppofite  to  the  fun’s  place  :  this  done,  lay 
the  quadrant  of  altitude  over  the  laid  point,  and  turn  the  globe 
eaftward,  keeping  the  quadrant  at  the  chalk  mark,  until  it  is 
juft  18  degrees  high  on  the  quadrant ;  and  the  index  will  point 
out  the  time  when  the  morning  twilight  begins  for  the  fun’s 
place  will  then  be  18  degrees  below  the  eaftern  fide  of  the  ho¬ 
rizon.  To  find  the  time  when  the  evening  twilight  ends,  bring 
the  fun’s  place  to  the  weftern  fide  of  the  horizon  ;  and  the  point 
oppofite  to  it,  which  was  marked  with  the  chalk,  will  be  rifing 
in  the  eaft  :  then  bring  the  quadrant  over  that  point,  and, 
keeping  it  thereon,  turn  the  globe  weftward,  until  the  faid 
point  be  18  degrees  above  the  horizon  on  the  quadrant,  and  the 
index  will  fhow  the  time  when  the  evening  twilight  ends  ;  the 
fun’s  place  being  then  18  degrees  below  the  weftern  fide  of  the 
horizon. 

Prob.  XIX.  To  find  on  what  day  of  the  year  the  fun  begins 
to  Jhine  conftantly,  without  Jetting,  on  any  given  place  in  the 
north  frigid  zone  ;  and  how  long  be  continues  to  do  Jo. — Rectify 
the  globe  to  the  latitude  of  the  place,  and  turn  it  about  until 
fome  point  of  the  ecliptic,  between  Aries  and  Cancer,  coincides 
with  the  north  point  of  the  horizon  where  the  brazen  meridian 
cuts  it ;  then  find,  on  the  wooden  horizon,  what  day  of  the  year 
the  fun  is  in  that  point  of  the  ecliptic;  for  that  is  the  day  on 
which  the  fun  begins  to  fhine  conftantly  on  the  given  place 
without  fetting.  This  done,  turn  the  globe  until  fome  point 
of  the  ecliptic,  between  Cancer  and  Libra,  coincides  with  the 
north  point  of  the  horizon,  where  the  brazen  meridian  cuts  it ; 
and  find,  on  the  wooden  horizon,  on  what  day  the  fun  is  in 
that  point  of  the  ecliptic ;  which  is  the  day  that  the  fun  leaves 
off  conftantly  fhining  on  the  faid  place,  and  riles  and  fets  to  it 
as  to  other  places  on  the  globe.  The  number  of  natural  days. 
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or  complete  revolutions  of  the  fun  about  the  earth,  between  the 
two  days  above  found,  is  the  time  that  the  fun  keeps  conftantly 
above  the  horizon  without  letting  :  for  all  that  portion  of  the 
ecliptic  which  lies  between  the  two  points  which  interfeft  the 
horizon  in  the  very  north  never  lets  below  it,  and  there  is  juft 
as  much  of  the  oppofite  part  of  the  ecliptic  that  never  riles ; 
therefore  the  fun  will  keep  as  long  conftantly  below  the  horizon 
in  winter  as  above  it  in  fiimmer. 

Pros.  XX.  To  find  in  what  latitude  the  fun  f  ines  con- 
fantly  without  fitting,  for  any  length  of  time  lefs  than  182-  of 
our  days  and  nights. — kind  a  point  in  the  ecliptic  half  as  many 
degrees  from  the  beginning  of  Cancer  (either  toward  Aries  or 
Libra)  as  there  are  natural  days  in  the  time  given,  and  bring 
that  point  to  the  north  fide  of  the  brazen  meridian,  on  which 
the  degrees  are  numbered  from  the  pole  towards  tha  equator;  then 
keep  the  globe  from  turning  on  its  axis,  and  tlide  the  meridian 
up  or  down  until  the  aforefaid  point  of  the  ecliptic  comes  to  the 
north  point  of  the  horizon,  and  then  the  elevation  of  the  pole 
will  be  equal  to  the  latitude  required. 

Prob.  XXI.  The  latitude  of  a  face  not  exceeding  66 1  degrees, 
and  the  day  of  the  month',  being  given  ;  to  find  the  fun's  ampli¬ 
tude,  or  point  of  the  compefs  on  which  he  rifes  or  fits. — Rediify 
the  globe,  and  bring  the  fun’s  place  to  the  eaftern  tide  of  the 
horizon  ;  then  obferve  what  point  of  the  compals  on  the  hori¬ 
zon  Hands  right  -againft  the  fun’s  place,  for  that  is  his  ampli¬ 
tude  at  riling.  This  done,  turn  the  globe  weftward  until  the 
fun’s  place  comes  to  the  weftern  fide  of  the  horizon,  and  it  will 
cut  the  point  of  his  amplitude  at  fetting.  Or,  you  may  count 
the  riling  amplitude  in  degrees,  from  the  eaft  point  of  the  hori¬ 
zon  to  that  point  where  the  fun’s  place  cuts  it ;  and  the  fetting 
amplitude,  from  the  weft  point  of  the  horizon  to  the  fun’s 
place  at  fetting. 

Pros.  XXII.  The  latitude,  the  fun's  place,  and  his  altitude, 
being  given  ;  to  find  the  hour  of  the  day,  and  the  fun's  azimuth, 
or  number  of  degrees  that  be  is  diflant  from  the  meridian. — 
Rectify  the  globe,  and  bring  the  fun’s  place  to  the  given  height 
upon  the  quadrant  of  altitude  ;  on  the  weftern  fide  of  the  horizon, 
if  the  time  be  in  the  forenoon,  or  the  eaftern  fide  if  it  be  in  the 
afternoon  :  then  the  index  will  Ihow  the  hour  ;  and  the  number 
of  degrees  in  the  horizon  intercepted  betwetn  the  quadrant  of 
altitude  and  the  fouth  point  will  be  the  fun’s  true  azimuth  at 
that  time. 

Prob.  XXIII.  The  latitude,  hour  of  the  day, and  the  fun's  place, 
being  given-,  to  find  the  fun  s  altitude  and  azimuth. — Rectify 
the  globe,  and  turn  it  until  the  index  points  to  the  given  hour  ; 
then  lay  the  quadrant  of  altitude  over  the  lun’s  place  in  the 
ecliptic,  and  the  degree  of  the  quadrant  cut  by  the  ffin’s  place 
is  his  altitude  at  that  time  above  the  horizon  ;  and  the  degree  of 
the  horizon  cut  by  the  quadrant  is  the  fun’s  azimuth  reckoned 
from  the  fouth. 

Prob.  XXIV.  The  latitude,  the  fun's  altitude,  and  his  azi¬ 
muth,  being  given ;  to  find  his  place  in  the  ecliptic,  the  day  of  the 
month,  and  hour  of  the  day,  though  they  had  all  been  lojl. — 
Rectify  the  globe  for  the  latitude  and  zenith,  and  fet  the  qua¬ 
drant  of  altitude  to  the  given  azimuth  in  the  horizon  ;  keeping 
it  there,  turn  the  globe  on  its  axis  until  the  ecliptic  cuts  the 
quadrant  in  the  given  altitude  ;  that  point  of  the  ecliptic  which 
cuts  the  quadrant  there  will  be  the  fun’s  place,  and  the  day  of 
the  month  anfwering  thereto  will  be  found  over  the  like  place  of 
the  fun  on  the  wooden  horizon.  Keep  the  quadrant  of  altitude 
in  that  pofition,  and  having  brought  the  fun’s  place  to  the  brazen 
meridian,  and  the  hour  index  to  XII  at  noon,  turn  back  the 
globe  until  the  fun’s  place  cuts  the  quadrant  of  altitude  again, 
and  the  index  will  Ihow  the  hour. 

Any  two  points  of  the  ecliptic,  which  are  equidiftant  from 
the  beginning  of  Cancer  or  of  Capricorn,  will  have  the  fame  al¬ 
titude  and  azimuth  at  the  fame  hour,  though  the  months  be 
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different;  and  therefore  it  requires  fotne  care  in  this  problem 
not  to  miftake  both  the  month  and  the  day  of  the  month  ;  to 
avoid  which,  obferve,  that,  from  the  20th  of  March  to  the  2  ill 
of  June,  that  part  of  the  ecliptic  which  is  between  the  begin¬ 
ning  of  Aries  and  beginning  of  Cancer  is  to  re  ufetl ;  from  the 
2 1  ft  of  June  to  the  23d  of  September,  between  the  beginning  of 
Cancer  and  beginning  of  Libra  ;  from  the  23d  of  September 
to  the  2  i ft  of  December,  between  the  beginning  of  Libra  and 
the  beginning  of  Capricorn  ;  and  from  the  21ft  of  December 
to  the  20th  of  March,  between  the  beginning  of  Capricorn  and 
beginning  of  Aries.  And  as  one  can  never  be  at  a  lol's  to  know 
in  what  quarter  of  the  year  he  takes  the  fun’s  altitude  and  azi¬ 
muth,  the  above  caution  with  regard  to  the  quarters  of  the 
ecliptic  will  keep  him  right  as  to  the  month  and  day  thereof. 

Prob.  XXV.  To  find  the  length  of  the  louge/l  day  at  any 
given  place.— \{  the  place  be  on  the  north  fide  of  the  equator, 
find  its  latitude  (by  prob.  I.),  and  elevate  the  north  pole  to  that 
latitude  ;  then  bring  the  beginning  of  Cancer  to  the  brazen 
meridian,  and  fet  the  hour  index  to  'XII  at  noon.  But  if  the 
given  place  be  on  the  fouth  fide  of  the  equator,  elevate  the 
fouth  pole  to  its  latitude,  and  bring  the  beginning  of  Capricorn 
to  the  brafs  meridian,  and  the  hour-index  to  XII.  This  done, 
turn  the  globe  weftward  until  the  beginning  of  Cancer  or  Ca¬ 
pricorn  (as  the  latitude  is  north  or  fouth)  comes  to  the  horizon  ; 
and  the  index  will  then  point  out  the  time  of  fun-fetting,  for  it 
will  have  gone  overall  the  afternoon  hours,  between  mid-day  and 
fun-fet;  which  length  of  time  being  doubled  will  give  the 
whole  length  of  the  day  from  fun-riling  to  fun-fetting  :  for  in  all 
latitudes  the  fun  rifes  as  long  before  mid-day  as  he  fets  after  it. 

Prob.  XXVI.  To  find  in  wihat  latitude  the  longejl  day  is,  of 
any  given  length  lefs  than  24  hours. — If  the  latitude  be  north, 
bring  the  beginning  of  Cancer  to  the  brazen  meridian,  and  ele¬ 
vate  the  north  pole  to  about  66f  degrees;  but,  if  the  latitude  be 
fouth,  bring  the  beginning  of  Capricorn  to  the  meridian,  anti 
elevate  the  fouth  pole  to  about  66k  degrees  ;  becaule  the  fongdt 
day  in  the  north  latitude  is  when  the  fun  is  in  the  firft  point  of 
Cancer,  and  in  fouth  latitude  when  he  is  in  the  firft  point  of 
Capricorn.  Then  fet  the  hour-index  to  XII  at  noon,  and  turn 
the  globe  weftward  until  the  index  points  at  half  the  number  of 
hours  given;  which  done,  keep  the  globe  from  turning  on  its 
axis,  and  Hide  the  meridian  down  in  the  notches,  until  the 
aforefaid  point,  of  the  ecliptic  (viz.  Cancer  or  Capricorn)  comes 
to  the  horizon)  ;  then  the  elevation  of  the  pole  will  be  equal  to 
the  latitude  required. 

Prob.  XXVII.  The  latitude  of  any  place,  not  exceeding  661- 
degrees,  hi  ing  given ;  to  find  in  what  climate  the  place  is. — Find 
the  length  of  the  longeft  day  at  the  given  place  by  prob.  XXV. 
and  whatever  be  the  number  of  hours  whereby  it  exceeds 
twelve,  double  that  number,  and  the  lun  will  give  the  climate  in 
which  the  place  is. 

Prob.  XXVIII.  The  latitude,  and  the  day  of  the  month 
being  given  ;  to  find  the  hour  of  the  day  when  the  fun  Jhines. — - 
Set  the  wooden  horizon  truly  level,  and  the  brazen  meridian  due 
north  and  fouth  bv  a  mariner’s  compals  ;  then,  having  rectified 
the  globe,  (lick  a  fmall  fewing-needle  into  the  fun’s  place  in  the 
ecliptic,  perpendicular  to  that  part  of  the  furface  of  the  globe  : 
this  done,  turn  the  globe  on  its  axis  until  the  needle  comes  to 
the  brazen  meridian,  and  let  the  Hour-index  to  XII  at  noon; 
then  turn  the  globe  on  its  axis  until  the  needle  points  exaclly  to¬ 
wards  the  fun  (which  it  will  do  when  it  calls  no  fttadow  on  the 
globe),  and  the  index  will  Ihow  the  hour  of  the  day. 

4.  The  Ufe  f  the  Celesti  al  Globe. 

Having  done  for  the  prefent  with  the  terreftrial  globe,  we 
fhall  proceed  to  the  ufe  of  the  celeftial ;  firft  premifing,  that,  as 
the  equator,  ecliptic,  tropics,  polar  circles,  horizon,  and  brazen 
meridian,  are  exadllv  alike  on  both  globes,  all  the  former  pro* 
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b!ems  concerning  the  fun  are  foived  the  fame  way  by  both 
globes.  The  method  all'o  of  rectifying  the  celeftial  globe  is  the 
tame  as  rectifying  the  terreflrial.  IV.  B.  The  lun’s  place  for 
any  day  of  the  year  Hands  direftly  over  that  day  on  the  horizon 
of  the  celeftial  globe,  as  it  does  on  that  day  of  the  terreftrial. 
See  plate  39. 

The  latitude  and  longitude  of  the  liars,  or  of  all  other  celeftial 
phenomena,  are  reckoned  in  a  very  different  manner  from  the 
latitude  and  longitude  of  places  on  the  earth  :  for  all  terreftrial 
latitudes  are  reckoned  from  the  equator,  and  longitudes  from  the 
meridian  of  forne  remarkable  place,  as  of  London  by  the  Bri- 
ti fn,  and  of  Paris  by  the  French.  But  the  aftronomers  of  all 
nations  agree  in  reckoning  the  latitudes  of  the  moon,  liars,  pla¬ 
net?,  and  comets,  from  the  ecliptic  ;  and  their  longitudes  from 
the  equinoctial  colure,  in  that  iemicircle  ot  it  which  cuts  the 
elliptic  at  the  beginning  of  Aries  ;  and  thence  eaftward,  quite 
round,  to  the  fame  femicitcle  again.  Confequently  thofe  liars 
which  lie  between  the  equinoctial  and  the  northern  half  of  the 
ecliptic  have  north  declination  and  fouth  latitude  ;  thofe  which 
He  between  the  equinoClial  and  the  fouthern  half  of  the  ecliptic 
have  fouth  declination  and  north  latitude;  and  all  thofe  which 
lie  between  the  tropics  and  poles  have  their  declinations  and  la¬ 
titudes  of  the  fame  denomination. 

There  are  fix  great  circles  on  the  celeftial  globe  which  cut 
the  ecliptic  perpendicularly,  and  meet  in  two  oppofite  points  in 
the  polar  circles,  which  points  are  each  ninety  degrees  from  the 
ecliptic,  and  are  called  its  poles.  Thefe  polar  points  divide 
thofe  circles  into  12  femicirdes,  which  cut  the  ecliptic  at  the 
beginnings  of  the  twelve  ffgns  They  referable  lo  many  meri¬ 
dians  on  the  terreftrial  globe  ;  and  as  ail  places  which  lie  under 
any  particular  meridian-femicirele  on  that  globe  have  the  fame 
longitude,  fo  all  thofe  points  of  the  heaven  through  which  any 
of  the  above  femicirdes  are  drawn  have  the  fame  longitude. 
And  as  the  greateft  latitudes  on  the  earth  are  at  the  north  and 
fouth  poles  of  the  earth,  fo  the  greateft  latitudes  in  the  heaven 
are  at  the  north  and  fouth  poles  of  the  ecliptic. 

For  the  divifion  of  the  liars  into  conftellations,  See.  fee  As¬ 
tronomy,  page  400. 

Pros.  I.  To  find  the  right  afeenfion  and  declination  of  the 
fun,  or  any  fi-  ed Jiar. — Bring  the  fun’s  place  in  the  ecliptic  to 
the  brazen  meridian;  then  that  degree  in  the  equinoctial  which 
is  cut  by  the  meridian  is  the  fun's  right  afeenfion  ;  and  that  de¬ 
gree  of  the  meridian  which  is  over  the  fun’s  place  is  his  declina¬ 
tion.  Bring  any  fixed  liar  to  the  meridian,  and  its  right  afeen¬ 
fion  will  be  cut  by  the  meridian  in  the  equinoctial ;  and  the  de¬ 
gree  of  the  meridian  that  Hands  over  is  its  declination.  So  that 
right  afeenfion  and  declination  on  the  celeftial  globe  are  found 
in  the  fame  manner  as  longitude  and  latitude  on  the  terref¬ 
trial. 

Prob-  II.  To  find  the  latitude  and  longitude  of  any  far. — 
If  the  given  liar  be  on  the  north  fide  of  the  ecliptic,  place  the 
90th  degree  of  the  quadrant  of  altitude  on  the  north  pole  of  the 
ecliptic,  where  the  12  femicirdes  meet,  which  divide  the  eclip¬ 
tic  into  the  12  ligns  ;  but  if  the  liar  be  on  the  fouth  fide  of  the 
ecliptic,  place  the  90th  degree  of  the  quadrant  on  the  fouth 
pole  of  the  ecliptic  :  keeping  the  90th  degree  of  the  quadrant 
on  the  proper  pole,  turn  the  quadrant  about  until  its  graduated 
edge  cuts  the  liar  :  then  the  number  of  degrees  in  the  quadrant 
between  the  ecliptic  and  the  fear  is  the  latitude  ;  and  the  degree  of 
the  ecliptic  cut  by  the  quadrant  is  the  liar’s  longitude,  reckoned 
according  to  the  fign  in  which  the  quadrant  then  is. 

Prob.  III.  7  0  reprefent  the  face  of  the  jlarry  firmament,  as 
fen,  from  any  gi  ven  place  of  the  earth,  at  any  hour  of  the  night. — - 
Rectify  the  celeftial  globe  for  the  given  latitude,  the  zenith,  and 
fun  s  place  in  every  refpeft,  as  taught  by  the  XVIth  problem 
for  tne  terreftnal,  and  turn  it  about  until  the  index,  points  to 
the  given  hour  ;  then  the  upper  hemiiphere  of  the  globe  will  re¬ 


present  the  vifible  half  of  the  heaven  for  that  time,  all  the  liars 
upon  the  globe  being  then  in  luch  lituations  as  exaCtly  corre- 
fpond  to  thofe  in  the  heaven.  And  if  the  globe  be  placed  duly 
north  and  fouth,  by  means  of  a  final F fea-compafs,  every  liar  in 
the  globe  will  point  toward  the  like  ftar  in  the  heaven,  by  which 
means  the  conftellations  and  remarkable  liars  may  be  eafily 
known.  All  thofe  liars  which  are  in  the  eaftijrn  fide  of  the  ho¬ 
rizon  are  then  riling  in  the  eallern  fide  of  the  heaven  ;  all  in  the 
wellern  are  letting  in  the  weffern  fide  ’  and  all  thofe  under  the 
upper  part  of  the  brazen  meridian,  between  the  fouth  point  of 
the  horizon  and  the  north  pole,  are  at  their  greateft  altitude  if 
the  latitude  of  the  place  be  north  ;  but  if  the  latitude  be  louth, 
thofe  liars  which  lie  under  the  upper  part  of  the  meridian,  be¬ 
tween  the  north  point  of  the  horizon  and  the  fouth  pole,  are  at 
their  greateft  altitude. 

Prob.  IV.  The  latitude  of  the  place,  and  day  of  the  mouthy 
being  given  ;  to  find  the  time  when  any  known  ftar  will  rife,  or 
he  upon  the  meridian,  or  fct.—  Having  redlified  the  globe,  turn  it 
about  until  the  given  ftar  comes  to  the  eallern  fide  of  the  horizon, 
and  the  index  will  Ihow  the  time  of  the  liar’s  rifing  ;  then  turn 
the  globe  wellward,  and,  when  the  ftar  comes  to  the  brazen  meri¬ 
dian,  the  index  will  fhow  the  time  of  the  liar’s  coming  to  the 
meridian  of  your  place  ;  lallly,  turn  on  until  the  liar  comes 
to  the  wellern  fide  of  the  horizon,  and  the  index  will  Ihow  the 
time  of  the  liar’s  fetting.  N.  B.  In  northern  latitudes,  thofe 
liars  which  are  lefs  dillant  from  the  north  pole  than  the  quanti¬ 
ty  of  its  elevation  above  the  north  point  of  the  horizon  never 
fet ;  and  thofe  which  are  lefs  dillant  from  the  fouth  pole  than 
the  number  of  degrees  by  which  it  is  deprellal  below  the  hori¬ 
zon  never  rife  ;  and  vice  verfa  in  fouthern  latitudes. 

Prob.  V.  To  find  at  what  time  of  the  year  a  given  Jlar  will 
be  upon  the  meridian  at  a  given  hour  of  the  night. — Bring  the 
given  liar  to  the  upper  femicircle  of  the  brafs  meridian,  and  fet 
the  index  to  the  given  hour;  then  turn  the  globe  until  the  index 
points  to  XII  at  noon,  and  the  upper  femicircle  of  the  meridian 
will  then  cut  the  fun’s  place,  anfwering  to  the  day  of  the  year 
fought ;  which  day  may  be  eafily  found  againft  the  like  place  of 
the  fun  among  the  figns  on  the  wooden  horizon. 

Prob.  VI.  The  latitude,  day  of  the  month,  and  azimuth  of 
any  known  far  being  given  ;  to  find  the  hour  of  the  night. — Play¬ 
ing  rectified  the  globe  for  the  latitude,  zenith,  and  fun’s  place, 
lay  the  quadrant  of  altitude  to  the  given  degree  of  azimuth  in 
the  horizon  ;  then  turn  the  globe  on  its  axis  until  the  liar 
comes  to  the  graduated  edge  of  the  quadrant;  and,  when  it  does, 
the  index  will  point  out  the  hour  of  the  night.' 

Prob.  VII.  The  latitude  of  the  place,  the  day  of  the  month, 
and  altitude  of  any  known  far,  being  given  ;  to  find  the  hour  of 
the  night. — ReCiify  the  globe  as  in  the  former  problem,  guefs 
at  the  hour  of  the  night,  and  turn  the  globe  until  the  index 
points  at  the  fuppofed  hour  :  then  lay  the  graduated  edge  of  the 
quadrant  of  altitude  over  the  known  liar;  and  if  the  degree  of  the 
liar’s  height  in  the  quadrant  upon  the  globe  anfwers  exactly  to 
the  degree  of  the  liar’s  oblerved  altitude  in  the  heaven,  you  have 
guefled  exactly  :  but  if  the  liar  on  the  globe  is  higher  or  lower 
than  it  was  obferved  to  be  in  the  heaven,  turn  the  globe  back¬ 
wards  or  forwards,  keeping  the  edge  of  the  quadrant  upon  the 
ftar,  until  its  centre  comes  to  the  obferved  altitude  in  the 
quadrant ;  and  then  the  index  will  ihow  the  true  time  of  the 
night. 

Prob.  VIII.  An  eafy  method  for  finding  the  hour  cf  the  night 
by  any  two  known  Jlars,  without  knowing  cither  their  altitude 
or  azimuth  ;  and  then  of  finding  both  their  altitude  and  ^azimuth, 
and  thereby  the  true  meridian. — Tie  one  end  of  a  thread  to  a 
common  mufket  bullet ;  and,  having  rebuffed  the  globe  as 
above,  hold  the  other  end  of  the  thread  in  your  hand,  and  car¬ 
ry  it  ilowly  rou;  d  betwixt  your  eye  and  the  Harry  heaven,  until 
you  find  it  cuts  any  two  known  liars  at  once.  Then  guefling 
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at  the  hour  of  the  night,  turn  the  globe  until  the  index  points 
to  that  time  in  the  hour-circle  ;  which  done,  lav  the  graduated 
edge  of  the  quadrant  over  any  one  of  thefe  two  liars  on  the 
globe  which  the  thread  cut  in  the  heaven.  If  the  laid  edge  of  the 
quadrant  cuts  the  other  liar  alio,  you  have  guefl'ed  the  time  ex¬ 
actly  ;  but,  if  it  does  not,  turn  the  globe  (lowly  backwards  or 
forwards,  until  the  quadrant  (kept  upon  either  liar)  cuts  them 
both  through  their  centres  :  and  then  the  index  will  point  out 
the  exaft  time  of  the  night ;  the  degree  of  the  horizon  cut  by 
the  quadrant  will  be  the  true  azimuth  of  both  thefe  liars  from 
the  fouth  ;  and  the  liars  themtelves  will  cut  their  true  altitudes 
in  the  quadrant.  At  which  moment,  if  a  common  azimuth- 
compafs  be  lo  fet  upon  a  floor  or  level  pavement,  that  thefe  liars 
in  the  heaven  may  have  the  fame  bearing  upon  it  (allowing  for 
the  variation  of  the  needle)  as  the  quadrant  of  altitude  has  in  the 
wooden  horizon  of  the  globe,  a  thread  extended  over  the  north 
and  fouth  points  of  that  compafs  will  be  direhily  in  the  plane  of 
the  meridian  :  and  if  a  line  be  drawn  upon  the  floor  or  pavement 
along  thecourfe  of  the  thread,  and  an  upright  wire  be  placed  in 
the  fouthmoli  end  of  the  line,  the  fhadow  of  the  wire  will  fall 
upon  that  line,  when  the  fun  is  on  the  meridian  and  (bines 
upon  the  pavement. 

Phob.  IX.  To  find  the  place  of  (be  moon ,  or  of  any  planet ; 
and  thereby  to  Jhow  the  time  of  its  rjing,  foutbing,  and  Jetting. — 
See  in  Parker’s  or  Weaver's  ephemeris  the  geocentric  place  of 
the  moon  or  planet  in  the  ecliptic  for  the  given  day  of  the 
month  ;  and  according  to  its  longitude  and  latitude,  as  lhown 
by  the  ephemeris,  mark  the  fame  with  a  chalk  upon  the  globe. 
Then  having  rectified  the  globe,  turn  it  round  its  axis  weltward  ; 
and  as  the  laid  mark  comes  to  the  eaftern  fide  of  the  horizon,  to 
the  brazen  meridian,  and  to  the  weftern  fide  of  the  horizon,  the 
index  wall  (how  at  what  time  the  planet  riles,  comes  to  the 
meridian,  and  fets,  in  the  fame  manner  as  it  would  do  for  a 
fixed  liar.  For  the  equation  of  time,  fee  Ast.iono m\, 
p.  39 8. 

5.  Defcription  of  the  Modern  Improvements  applied  to  Globes. 

Globes  mounted  in  the  common  manner,  and  with  their 
hour-circles  fixed  on  the  meridian,  although  inftruftive  inftru- 
ments  for  explaining  the  firlf  principles  of  geography  and  the 
fpherical  doctrine  of  aftronomy,  yet  have  feveral  defebts  ;  as 
they  prevent  any  elevation  of  the  north  and  fouth  poles  near  to 
their  axes,  or  the  brafs  meridian  from  being  moveable  quite 
round  in  the  horizon.  They  do  not  fhow  how  all  the  pheno¬ 
mena  iiluftrated  by  them  arife  from  the  motion  of  the  earth — a 
matter  of  confeqnence  to  beginners:  and  they  are  only  adapted 
to  the  prelent  age,  confequently  do  not  lerve  accurately  the 
purpofes  of  chronology  and  hi  (lory,  which  they  might  be  made 
to  do,  if  the  poles  whereon  they  turn  were  contrived  to  move 
in  a  circle  round  thole  of  the  ecliptic,  according  to  its  prefent 
obliquity. 

The  late  Mr.  John  Senex  F.  R.  S.  invented  a  contrivance  for 
remedying  thefe  defedls,  by  fixing  the  poles  of  the  diurnal  mo¬ 
tion  to  two  tboulders  or  arms  of  brafs  at  the  diltance  of  23  I  deg. 
from  the  poles  of  the  ecliptic.  Thefe  (houlders  are  llrongly  fatt¬ 
ened  at  the  other  end  to  an  iron  axis,  which  palfes  through  the 
poles  of  the  ecliptic,  and  is  made  to  move  round  with,  a  very 
liiflF  motion  ;  fo  that,  when  it  is  adjufied  to  any  point  of  the 
ecliptic  which  the  equator  is  made  to  interlefl,  the  diurnal  mo¬ 
tion  of  the  globe  on  its  axis  will  not  ditturb  it.  When  it  is  to 
be  adjufied  for  any  time,  pad  or  future,  one  of  the  brazen  (boul¬ 
ders  is  brought  under  the  meridian,  and  held  fall  to  it  with  one 
hand,  whiifi  the  globe  is  turned  about  with  the  other;  fo  that 
the  point  of  the  ecliptic  which  the  equator  is  to  intellect  may 
pafs  under  the  o  degree  of  the  brazen  meridian  :  then  hold  ng  a. 
pencil  to  that  point,  and  turning  the  globe  about,  it  will  de- 
foribe. the  equator  according  to  its  pofuion  at  the  time  required;. 


and  transferring  the  pencil  to  23 1  and  66*  degrees  ori  the 
brazen  meridian,  the  tropics  and  polar  circles  will  be  fo  de- 
feribed  for  the  fame  time.  By  this  contrivance,  the  celeftial 
globe  may  be  fo  adjufied,  as  to  exhibit  not  only  the  rifing  and 
fetting  of  the  liars  in  all  ages  and  in  all  latitudes,  but  likewife 
the  other  phenomena  that  depend  upon  the  motion  of  the  diur¬ 
nal  axis  round  the  annual  axis.  Senex’s  celefiial  globes,  efpe- 
cially  the  two  greateft,  of  17  and  28  inches  in  diameter,  have 
been  confirudted  upon  this  principle  ;  fo  that,  by  means  of  a  nut 
and  ferew,  the  pole  of  the  equator  is  made  to  revolve  about  the 
pole  of  the  ecliptic.  Phil.' Tran f.  N°  447.  p.  201,  203.  or 
Martyn’s  Abr.  vol.  viii.  p.  217.  and  N°  493.  art.  r8.  in  Phil. 
Tranf.  vol.  xlvi.  p.  290. 

To  reprelent  the  above  phenomena  in  the  moft  natural  and 
eafy  manner,  the  late  Mr.  B.  Martin  applied  to  Mr.  Senex’s 
contrivance  a  moveable  equinodlial  and  folftitial  colure  ;  a 
moveable  equinodlia!  circle,  and  a  moveable  ecliptic ;  alt  fo 
connefted  together,  as  to  reprefent  thofe  imaginary  circles  in 
the  heavens  for  any  age  of  the  world. 

Mr.  Jofeph  Harris,  late  aflay-mafter  of  the  mint,  contrived  to 
remedy  the  former  of  the  defedls  above  mentioned,  by  placing 
two  horary  circles  under  the  meridian,  one  at  each  pole;  thefe 
circles  are  fixed  tight  between  two  brafs  rollers  placed  about  the 
axis,  fo  that  when  the  globe  is  turned  they  are  carried  round 
with  it,  the  meridian  l'erving  as  an  index  to  cut  the  horary  di- 
vifions.  The  globe  in  this  Kate  lerves  univerfaily'  and  readily 
for  folving  problems  in  north  and  fouth  latitudes,  and  alio  in 
places  near  the  equator;  whereas  in  the  common  confirmation 
the  axis  and  horary  circle  prevent  the  brafs  meridian  horn  being 
moveable  quite  round  in  the  horizon.  This  globe  is  alfo  adapted 
for fhowing  how  the  vicifiitudes  of  day  and  night,  and  the  alte¬ 
ration  of  their  lengths,  are  really  occafioned  by'  the  motion  of 
the  earth  :  for  this  purpofe,  he  divided  the  brafs  meridian  at 
one  of  the  poles  into  months  ami  dayrs,  according  to  the  fun’s  de¬ 
clination,  reckoning  from  the  pole.  Therefore,  by'  bringing  the 
day'  of  the  month  to  the  horizon,  and  rectifying  the  globe  ac¬ 
cording  to  the  time  of  the  day,  the  horizon  will  repretent  t ho 
circle  feparating  light  and  darknels  ;  and  the  upper  half  of  the 
globe,  the  illuminated  hemifphere,  the  fun  being  in  the  zenith. 
Phil.  Tranf.  NQ  456.  p.  321.  or  Martyn’s  Abr.  vol.  viii, 
p.  3. 52. 

Tne  late  Mr.  George  Adams  made  fome  additional  im¬ 
provements  in  the  conltruftion  of  the  globes.  His  globes,  like 
others,  are  fufpended  at  their  poles  in  a  ftrong  brafs  circle 
NZHCS  (fee  the  figure  of  the  celefiial  globe  in  plate  39. ),  and- 
turn  therein  upon  two  iron  pins  which  form  the  axis.  They 
have  each  a  thin  brafs  lemicircle  NHS  moveable  about  thefe 
poles,  with  a  (mall,  thin.  Hiding  circle  H  thereon  ;  which  le¬ 
micircle  is  divided  into  two  quadrants  of  90  degrees  each,  front 
the  equator  to  both  the  poles.  On  the  terrefirial  globe  this  fe¬ 
rn  icircle  is  a  moveable  meridian,  and  its  final]  Hiding  circle, 
which  is  divided  into  a  few  points  of  the  compafs,  is  thevilible 
horizon  of  any  particular  place  to  which  it  is  let.  On  the  ce¬ 
lefiial  globe  this  lemicircle  is  a  moveable  circle  of  declination, 
and  its  fmall  annexed  circle  an  artificial  fun  or  planet,  iiiach 
globe  has  a  brafs  wire  TWY  placed  at  the  limits  of  the  crepuf- 
culum  or  twilight,  which,  together  with  the  globe,  is  mounted 
in  a  wooden  frame,  having  underneath  a  magnetic  needle  in  a 
compafs-box.  ( )n  the  lirong  brafs  circle  of  the  terrefirial  globe, 
and  about  23.)  degrees  on  each  fide  of  the  north  pole,  the  days 
of  each  month  are  laid  down  according  to  the  fun's  declination ; 
and  this  brafs  circle  is  fo  contrived,  that  the  globe  may  be 
placed  with  the  north  and  fouth  poles  in  the  piane  of  the  hori¬ 
zon,  and  with  the  lbuth  pole  elevated  above  it.  The  equator 
on  the  furface  of  either  globe  lerves  the  purpole  of  the  hoi  ary 
circle,  by  means  of  a  femicircular  wire  placed  in  the.  plane  of 
the  equator  ALT,  carrying  two  indices,  one  on  the  eafi',,  the 


other  on  the.  weft  fide  of  the  firong  brafs  circle  :  one  of  which 
is  occali  finally  tube  ufed  to  point  out  the  time  upon  the  equator. 
In  thele  globes,  therefore,  the  indices  being  fet  to  the  particu¬ 
lar  time  on  the  equator,  the  globes  are  turned  round,  and  the 
indices  point  out  the  time  by  remaining  fixed  ;  whereas,  in  t  he 
globes  as  generally  mounted,  the  indices  move  over  the  horary 
circles  while  the  globe  is  moving,  and  thus  point  out  the  change 
of  time.  For  farther  particulars  of  thele  globes,  and  the  me¬ 
thod  of  ufing  them,  fee  Adams’s  Treatife  on  the  Conftruftion 
and  Ufe  of  the  Globes. 

But  notwithflanding  thefe  ingenious  and  valuable  alterations 
of  Mr.  Adams,  to  novices  in  the  lcience  of  geography,  the  im¬ 
proved  globes  of  Mr.  Martin  and  Mr.  Wright,  described  be¬ 
low,  are  laid  to  have  the  advantage  in  fimplicity,  and  to  ob¬ 
viate  feveral  material  defeats  that  attend  the  conftrucftion  of 
other  globes.  The  chief  defeat  in  the  old  globes  is,  that  the 
horary  circle  being  fcrewed  on  the  meridian  at  the  north  pole 
prevents  the  elevation  of  the  fouth  pole,  which  is  neceffary  lor 
the  performance  of  problems  for  all  latitudes.  In-Mr.  Adams’s, 
the  lemicircular  wire  iEF  preventing  the  equator’s  being  placed 
-exactly  in  the  horizon,  or  the  poles  in  the  zenith,  the  great  dil- 
tance  of  the  firong  brafs  circle  NZJES  from  the  furface  of  the 
globe,  on  account  of  the  brafs  femicircles,  renders  the  lolution 
of  problems,  which  require  the  ufe  of  the  firong  circle,  not  very 
.eafy  nor  accurate. 

An  eafy  and  expeditious  method  of  elevating  the  fouth  pole 
of  the  terreltrial  globe,  and  by  which  means  the  new  difeove- 
ries,  tracks,  &c.  made  of  late  years  by  Captain  Cook  and  other 
eminent  navigators  in  the  fouth  leas  may  be  clearly  feen  and 
traced  by  the  eye  over  all  the  fouthern  ocean,  was  made  ufe  of 
br  Mr.  B.  Martin  in  the  confirubtion  of  the  following  improve¬ 
ment  : 

There  is  a  groove  turned  out  on  the  back  part  of  the  brafs 
meridian.  A  (fee  the  figure  of  the  terreftrial  globe)  ;  and  by  un- 
ferewing  the  nut  of  the  hour-circle  D  at  the  north  pole,  the 
circle  is  made  to  hide  away  to  any  other  part  of  the  meridian, 
as  at  G.  The  meridian  is  fixed  or  moveable  at  pleafure,  by  a 
icrew  palling  into  the  groove' through  the  piece  or  fide  of  the 
notch  in  which  it  moves,  on  the  bottom  or  nadir  point  :  by 
properly  loolcning  this  ferew,  the  meridian  is  free  to  move,  and 
the  globe  with  it,  into  any  required  pofition ;  but  at  the  fame 
time  it  is  confined  within  the  notch  of  the  brafs  piece,  and  there¬ 
by  the  globe  is  prevented  from  falling  out  of  the  frame  in  any 
pofition  thereof  whatfoever.  The  hour-circle  being  removed, 
both  the  north  and  fouth  poles  of  the  globe  may  be  placed 
in  the  horizon,  and  thereby  form  a  right  fphere,  which  the  ulual 
mounting  of  the  globes  does  not  admit  of. 

All'o  by  this  conflruftion  the  fouth  pole  may  be  elevated  for 
all  latitudes  :  for  this  purpofe  there  is  an  hour-circle  about  the 
fouth  pole  between  the  meridian  and  the  globe,  which  does  not 
obftruft  the  fight  of  any  land,  none  having  been  thereabouts  dis¬ 
covered  .  Conlequently  the  globe  is  thus  equally  ufeful  for  the 
folntion  of  all  common  geographical  problems  in  the  fouthern 
as  in  the  northern  hemifphere,  and  more  extenfively  fo  than 
heretofore. 

In  this  new  method  of  mounting  the  globe,  it  may  readily 
be  converted  into  a  tellurian  ;  for,  as  the  globe  cannot  fall  out  of 
the  frame,  the  horizon  of  the  globe  may  be  placed  in  a  perpen¬ 
dicular  pofition  :  then  the  fun’s  place  in  the  ecliptic  being 
brought  to  the  meridian,  and  its  declination  found,  the  pole  of 
the  globe  mult  be  elevated  to  that  declination  ;  which  may  be 
done  by  means  of  the  degrees  cut  on  the  outer  edge  of  the  me¬ 
ridian  for  that  purpofe.  If  a  lighted  candle  be  placed  at  a  confi- 
derable  diftance,  exadtly  the  height  of  the  centre  of  the  globe, 
and  in  a  line  with  the  meridian,  the  globe  will  exhibit  all  the 
phenomena  of  our  earth  for  that  day;  for  in  this  cafe  the  hori- 
zwi  Of  the  globe  becomes  the  folar  horizon,  and  divides  the 
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whole  into  the  enlightened  and  dark .  hem ifpheres  :  therefore 
upon  turning  the  globe  about  its  axis  from  well  to  eafl,  it  will 
clearly  appear  that  all  places  emerging  out  of  the  dark  hemi¬ 
fphere  into  the  luminous  one,  under  the  weftern  part  of  the  ho¬ 
rizon,  will  fee  the  fun  then  as  rifing  ;  when  they  arrive  at  the 
meridian,  it  will  be  their  noon  ;  and  when  they  deicend  into  the 
dark  hemifphere  at  the  eatlern  part  of  the  horizon,  they  will  fee 
the  fun  as  letting. 

When  any  place  is  under  the  meridian,  fet  the  hour-index  to 
XII,  and  revolve  the  globe;  then  you  will  fee  the  natural  mo¬ 
tion  and  pofition  of  that  place  at  certain  hours  of  the  day,  at  what 
time  the  fun  rifes  or  fets  to  it,  the-length  of  the  diurnal  and 
nofturnal  arches,  or  of  day  and  night,  at  what  places  the  fun  does 
not  rife  and  fet  at  that  time,  and  from  whence  the  viciffitudes  of 
the  feafons  throughout  the  year  in  all  latitudes,  &rc.  &e.  To 
give  this  experiment  the  belt  effect,  the  candle  lho'uld  be  enclofed 
within  a  common  dark  lanthorn,  and  its  light  paffed  through  a 
hole  or  lens  made  for  that  purpofe. 

On  the  outer  part  of  the  Hiding  hour-circle,  at  the  north 
pole,  are  ufually  engraved  the  points  of  the  compafs  ;  fo  that, 
by  bringing  that  circle  centrally  over  any  place  on  the  globe,  it 
will  appear,  by  inlpe6tion  only,  upon  what  point  of  the  com¬ 
pafs  any  other  place  bears  from  it,  and  that  all  over  the 
globe. 

This  contrivance  of  the  Hiding  hour-circle  is  equally  applicable 
to  the  celedial  globe.  Mr.  G.  Wright  of  London  has  yet  far¬ 
ther  fimpliried  the  conllrubtion  of  the  hour-circle,  and  it  is 
thereby  rather  lefs  operofe  than  Mr.  Martin’s.  It  confills  of  the 
following  particulars  :  There  are  engraved  on  the  globes  two 
hour-circles,  one  at  each  of  the  poles ;  which  are  divided  into  a 
double  fet  of  12  hours,  as  ufual  in  the  common  brafs  ones,  ex¬ 
cept  that  the  hours  are  figured  round  both  to  the  right  and  left 
(fee  pi.  39.  fig.  4.).  The  hour-hand  or  index  is  placed  in  fuch  a 
manner  under  the  brafs  meridian,  as  to  be  moveable  at  pleafure 
to  any  required  part  of  the  hour-circle,  and  yet  remain  there 
fixed  during  the  revolution  of  the  globe  on  its  axis,  and  is  en¬ 
tirely  independent  of  the  poles  of  the  globe.  In  this  manner, 
the  motion  of  the  globe  round  its  axis  carrying  the  hour-circle, 
the  fixed  index  ferves  to  point  out  the  time,  the  fame  as  in  the 
reverfe  way  by  Mr.  Martin’s  or  other  globes. 

There  is  a  fmall  advantage  by  having  the  hour-circle  figured 
both  ways,  as  one  hour  ferves  as  a  complement  to  XII  for 
the  other,  and  the  time  of  fun-rifing  and  fetting,  and  wee  ver- 
fa,  may  both  be  feen  at  the  fame  time  on  the  hour-circle.  In 
the  problems  generally  to  be  performed,  the  inner  circle  is  the 
circle  of  reckoning,  and  the  outer  one  only  the  complement. 
Fig.  5.  is  a  reprefentation  of  the  globe,  with  Mr.  Wright’s  im¬ 
proved  hoim-circle  at  C. 

Mr.  Jones  of  Holborn,  in  conftru£ling  the  globes  of  MelFrs. 
Martin  and  Wright,  applies  a  compafs  of  a  portable  fizeto  the 
eaft  part  of  the  wooden  horizon-circle  of  both  globes  (fee  F  in 
the  figure  of  the  terreftrial  globe),  by  a  dove-tail  Hider  on  the 
lid  of  the  compafs  box  ;  which  method  is  found  more  conve¬ 
nient  and  ready  in  the  performance  of  problems  than  when  fixed 
underneath  the  frame  at  their  feet ;  and  as  it  occafionally  Hides 
away  from  the  globes,  the  compafs  becomes  ufeful  in  other  fitua- 
tions. 

In  order  to  the  performance  of  the  problems  which  relate  to 
the  altitudes  and  azimuths  of  celeftial  objects,  the  late  Mr. 
Smeaton  made  fome  improvements  applicable  to  the  celeftial 
globe  ;  and,  to  give  fome  idea  of  the  conftrubtion,  they  may  be 
deferibed  as  follows  :  Inftead  of  a  thin  flexible  flip  of  brafs, 
which  generally  accompanies  the  globes,  called  the  quadrant  of 
altitude,  Mr.  Smeaton  fubftitutes  an  arch  of  a  circle  of  the  fame 
radius,  breadth,  and  fubftance,  as  the  brafs  meridian,  divided 
into  degrees,  &c.  fimilar  to  the  divifions  of  that  circle,  and 
which,  on  account  of  its  ftrength,  is  not  liable  to  be  bent  out 
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*f  the  plane  of  a  vertical  circle,  as  ufual  with  the  common 
quadrant  put  to  globes.  That  end  of  this  circular  arch  at  which 
the  divifions  begin  reds  on  the  horizon,  being  tiled  off  fquare  to 
fit  and  red  fleadily  on  it  throughout  its  whole  breadth  ;  and 
the  upper  end  of  the  arch  is  firmly  attached,  by  means  of  an 
arm,  to  a  vertical  focket,  in  Inch  a  manner  that,  when  the  lower 
end  of  the  arch  reds  on  the  horizon,  the  lower  end  of  this  focket 
diall  red  on  the  upper  edge  of  the  brafs  meridian,  dircflly  over 
the  zenith  of  the  adobe.  This  focket  is  fitted  to  and  ground 
with  a  deel-fpindle  of  the  fame  length,  fo  that  it  will  turn  freely 
on  it  without  dialling;  and  the  deel-fpindle  has  an  apparatus 
attached  to  its  lower  end,  by  which  it  can  be  fattened  in  a  ver¬ 
tical  podtion  to  the  brafs  meridian,  with  its  centre  direftly  over 
the  zenith  point  of  the  globe.  The  fpindle  being  fixed  firmly 
in  this  pofition,  and  the  focket  which  is  attached  to  the  circular 
arch  put  on  to  it,  and  fo  adjuded  that  the  lower  end  of  the 
arch  juft  reds  on  and  fits  clofe  to  the  horizon,  it  is  evident  that 
the  altitude  of  any  objeft  above  the  horizon  will  be  fhown  by 
the  degree  which  it  interfefils  on  this  arch,  and  its  azimuth  by 
that  end  of  the  arch  which  reds  on  the  horizon. 

Befides  this  improvement,  Mr.  Smeaton  direfts  to  place  the 
index  which  is  ufual ly  fixed  on  one  end  of  the  axis  to  point  out 
the  hour,  in  i'uch  a  manner  that  its  upper  furface  may  move 
in  the  plane  of  the  hour-circle  rather  than  above  it,  as  it  ufually 
does.  He  files  off  the  end  of  this  index  to  a  circular  arch,  of 
the  fame  radii,  with  the  inner  edge  of  the  hour-circle,  to  which 
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it  is  to  fit  very  exactly ;  and  a  fine  line  is  drawn  ori  its  upper 
furface  to  determine  the  time  bjr,  indead  of  the  tapering  point 
which  is  generally  ufed.  By  thefe  means  half  minutes  may  be 
difiinguiflied,  if  the  hour-circle  be  four  inches  in  diameter.  Mr. 
Smeaton  alfo  defcribes  a  contrivance  for  preventing  the  meri¬ 
dian  from  diifting  after  being  reftified  for  the  latitude  of  the 
place,  and  while  the  operator  is  engaged  in  adjuding  other 
parts  of  the  apparatus.  But  as  the  purpofe  which  this  is  in¬ 
tended  to  anfwer  appears  to  be  much  better  performed  by  the 
turned  groove  on  the  meridian  in  Mr.  Martin’s  contrivance  de- 
fcribed  as  above,  we  fhall  omit  the  particular  defcription,  and, 
for  farther  explanations  and  figures  of  Mr.  Smeaton’s  improve¬ 
ments,  refer  the  reader  to  the  Phil.  Tranf.  vol.  79.  part.  1. 

For  another  improvement  made  to  the  celeltial  globe  by  Mr. 
Fergufon,  fee  Astronomy,  page  413. 

The  fmall  circles  in  plate  38.  marked  IJland,  Promon¬ 
tory,  &c.  are  added  in  order  to  render  the  maps  more  intelligi¬ 
ble,  by  fhowing  how  the  different  fubjefts  are  commonly  deli¬ 
neated  on  them. 

Having  thus  explained  the  ufe  of  the  globes,  and  general 
principles  of  geography,  we  mult  refer  to  the  Maps  for  the 
lituation  of  each  particular  country,  with  regard  to  longitude, 
latitude,  kc.  and  to  the  names  of  the  countries  as  they  occur  in 
the  order  of  the  alphabet,  for  other  particulars  concerning 
them. 


GEOMANCY,  Geomantia,  a  kind  of  divination,  per¬ 
formed  by  means  of  a  number  of  little  points  or  dots  made  on 
paper  at  random  :  and  confidcring  the  various  lines  and  figures 
which  thole  points  prefent,  and  thence  forming  a  pretended 
judgment  of  futurity,  and  deciding  any  queftion  propol'ed.  The 
word  is  of  the  Greek  y%,  terra,  “  earth,”  and  “  divina¬ 
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SIGNIFIES  the  art  of  meafuring  the  earth  :  but  the  fcience 
of  magnitude  in  general  is  comprehended  under  this  term, 
with  the  dodtrine  and  relations  of  whatever  is  fufceptible  of 
augmentation  or  diminution,  confidered  in  that  light. 

This  fcience  is  fuppofed  to  have  had  its  rife  among  the 
Egyptians,  who  invented  it  to  remedy  the  confufion  which  ge¬ 
nerally  happened  in  their  lands  from  the  inundations  of  the  ri¬ 
ver  Nile.  Thus  this  invention,  which  at  fird  confided  only  in 
meafuring  particular  lands,  was  called  Geometry,  or  the  art  of 
meafuring  land ;  and  it  is  probable  that  the  fchemes  which 
they  were  annually  compelled  to  make  helped  them  to  difeover 
many  of  the  general  properties  of  figures. 

From  Egypt  geometry  is  fuppofed  to  have  palled  into 

Part  I.  GENERAL  PR  IN 

From  the  fight  and  touch  we  gain  the  ideas  of  didance.  The 
fight  gives  the  idea  of  the  didance  between  two  objects.  From 
the  touch  we  gain  the  idea  of  a  folid  fubdance.  From  the 
fight  we  have  the  idea  of  length  and  breadth.  1.  The  part  of 
an  objeft  feen  is  called  the  furface.  1.  The  extremities  of  this 
furface  are  called  lines. 

The  extremities  ofa  line  are  points ;  as  the  extremities  of  the 
line  AB  are  the  points  A  and  B,  fig.  1. 
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tion  ;”  it  being  the  ancient  cudom  to  cad  little  pebbles  on  the 
ground,  and  thence  to  form  their  conjectures,  inltead  of  the 
points  afterwards  made  ufe  of.  Polydore  Virgil  defines  geo- 
mancy  a  kind  of  divination  performed  by  means  of  clefts  or 
chinks  made  in  the  ground,  and  takes  the  Perfian  Magi  to  have 
been  the  inventors  of  it. 
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Greece,  where  it  received  improvements  from  Thales,  Pytha¬ 
goras,  Euclid,  Archimedes,  &c. 

We  may  didinguilh  the  progrefs  of  geometry  into  three 
ages  :  in  the  fird,  by  the  Elements  of  Euclid  it  was  reduced  into 
a  fcience  ;  the  fecond,  beginning  with  Archimedes,  reaches  to 
the  time  of  Des  Cartes,  who,  by  applying  algebra  to  the  ele¬ 
ments  of  geometry,  gave  a  new  turn  to  this  fcience.  In 
the  lad,  Sir  Ifaac  Newton  and  Mr.  Leibnitz  introduced  greater 
improvements  by  the  invention  and  application  of  fluxions. 

In  treating  this  ufeful  fubjedl,  we  diall  divide  it  into  two  parts; 
the  fird  containing  the  general  principles  ;  and  the  fecond,  the  ap¬ 
plication  of  thefe  principles  to  the  meafuration  of  furfaces,  lolids, 
kc. 

CIPLES  of  GEOMETRY. 

If  the  line  AB  be  the  neared  didance  between  its  extremes  A 
and  B,  then  it  is  called  a  f.raight  line,  as  AB  ;  but  if  it  be  not 
the  neared  didance,' then  it  is  called  a  curve  line,  as  ab , 
fig.  1. 

A  furface  is  confidered  as  having  only  length  and  breadth 
but  no  thicknefs,  as  fig.  2. 

The  terms  or  boundaries  of  a  furface  are  lines. 

A  plain  furface  is  that  which  lies  equally  between  its  extremes 
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The  inclination  between  two  lines  meeting  one  another  (pro¬ 
vided  they  do  not  make  one  continued  line),  or  the  opening  be¬ 
tween  them,  is  called  an  angle,  or  corner  ;  thus  the  inclination 
of  the  line  AB  to  the  line  CB  (fig.  3.)  meeting  one  another  at 
B,  or  the  opening  between  the  two  lines  AB  and  CB,  is  called 
an  angle. 

When  the  lines  forming  the  angle' are  right  lines,  then  it  is 
called  a  fight -lined,  angle,  as  fig.  4. ;  if  one  of  them  be  right  and 
the  other  curved,  it  is  called  a  mixed  angle ,  as  fig.  3  ;  if  both  of 
them  be  curved,  it  is  called  a  curve-lined  angle,  as  fig.  6. 

If  a  right  line  AB  fall  upon  another  DC  (fig.  7.)  fo  as  to 
make  the  angles  ABI),  ABC,  on  each  fide  equal  to  one  ano¬ 
ther,  then  the  line  AB  is  faid  to  be  perpendicular  to  the  line 
DC,  and  the  two  angles  are  called  right-angles. 

An  obtufe  angle  is  greater  than  a  right  one,  as  fig.  8. ;  and 
an  acute  angle  is  lefs  than  a  right  one,  as  fig.  9. 

If  a  right  line  DC  be  fattened  at  one  of  its  ends  C,  and  the 
other  end  D  be  carried  quite  round,  then  the  fpace  comprehended 
is  called  a  circle  ;  the  curve-line  delcribed  by  the  point  D  is 
called  the  periphery  or  circumference  of  the  circle ;  the  fixed 
point  C  is  called  the  centre,  fig.  10. 

The  line  CD  is  called  the  radius,  and  all  radii  of  the  fame  or 
equal  circles  are  equal. 

Any  line  drawn  through  the  centre,  and  ended  both  ways  by 
the  circumference,  is  called  a  diameter,  as  BD  is  a  diameter  of 
the  circle  BADE.  The  diameter  divides  the  circle  and  circum¬ 
ference  into  two  equal  parts,  and  is  double  the  radius. 

The  circumference  of  every  circle  may  be  divided  into  360 
equal  parts  called  degrees  ;  and  each  degree  into  60  equal 
parts  called  minutes  ;  and  each  minute  into  60  equal  parts 
called  feconds  ;  and  thefe  into  thirds,  fourths,  &c. 

Any  part  of  the  circumference  is  called  an  arch  or  arc,  of  as 
many  degrees  as  it  contains  parts  of  the  360  into  which  the  cir¬ 
cumference  was  divided  :  thus  if  AD  be  the  |th  of  the  circum¬ 
ference,  then  the  arc  AD  is  an  arc  of  43  degrees. 

A  line  drawn  from  one  end  of  an  arc  to  the  other  is  called  a 
chord,  and  is  the  mealure  of  the  arc  :  thus  the  right  line  AB  is 
the  chord  of  the  arc  ADB,  fig.  1 1 . 

Any  part  of  a  circle  cut  off  by  a  chord  is  called  a  fegment  ■, 
thus  the  fpace  comprehended  between  the  chord  AB  and  cir¬ 
cumference  ADB  (which  is  cut  off  by  the  chord  AB)  is  called 
a  fegment.  Hence 

if.  All  chords  divide  the  circle  into  two  fegments. 

idly,  The  lefs  the  chord  is,  the  more  unequafare  the  feoments, 
and  e  contra. 

3dly,  When  the  chord  is  greateft,  viz.  when  it  Is  a  diameter 
then  the  fegments  are  equal,  viz.  each  a  femicircle. 

Any  part  of  a  circle  (lefs  than  a  femicircle)  contained  be¬ 
tween  two  radii  and  an  arc  is  called  a  feBor  •,  thus  the  fpae- 
contained  between  the  two  radii,  AC,  BC,  and  the  arc  AB  is 
called  the  feftor,  fig.  12. 

The  right  fine  of  an  arc  is  a  line  drawn  perpendicular  from 
one  end’ of  the  arc  to  a  diameter  drawn  through  the  other  end- 
thus  (fig.  13.)  AD  is  the  right  fine  of  the  arc  AB,  itbein^  a 
line  drawn  from  A,  the  one  end  of  the  arc  AB,  perpendicular^ 
CB,  a  diameter  palling  through  B,  the  other  end  of  the  arc 
AB. 

If  the  point  A  moves  from  B  to  E,  and  the  fines  are  drawn 
from  each  point,  they  increafe  till  they  come  to  the  centre,  and 
then  become  the  radius  5  hence  the  radius  EC  is  the  oreateft 
poffible  fine,  and  for  that  reafon  it  is  called  the  whole  fine 

Since  the  whole  fine  EC  muff  be  perpendicular  to  the  diame¬ 
ter  FB,  the  two  diameters  FB,  EG,  muff  crofs  one  another 
at  right  angles,  and  fo  the  circumference  of  the  circle  muff  be 
divided  by  them  into  four  parts,  EB,  BG,  GF,  and  FE  and 
theie  four  parts  are  equal  to  one  another,  and  EB  is  a  qua¬ 


drant  or  fourth  part  of  the  circumference ;  therefore  the  radius 
EC  is  always  the  fine  of  the  quadrant,  or  fourth  part  of  the  cir¬ 
cle  EB. 

Sines  are  faid  to  be  of  fo  many  degrees  as  the  arc  contains  ; 
hence  the  radius  being  the  fine  of  a  quadrant,  or  fourth  part  of 
the  circumference,  is  the  fine  of  90  degrees. 

The  part  of  the  radius  comprehended  between  the  extremity 
of  the  right  fine  and  the  lower  end  of  the  arc  DB  is  the  verfed 
fine  of  the  arc  AB. 

If  to  any  point  in  the  circumference  B  is  drawn  a  diameter 
FCB,  and  from  the  point  B  perpendicular  to  that  diameter  is 
drawn  the  line  BH,  that  line  is  called  a  tangent  to  the  cir¬ 
cle  in  the  point  B,  and  it  can  touch  the  circle  only  in  one  point 
B  ;  for,  if  it  touched  the  circle  in  more,  it  would  go  within  it, 
and  fo  not  be  a  tangent  but  a  chord. 

The  tangent  of  any  arc  AB  is  a  right  line  drawn  perpendicu¬ 
lar  to  a  diameter  through  the  one  end  of  the  arc  B,  and  termi¬ 
nated  by  a  line  CAH,  drawn  from  the  centre  through  the  other 
end  A  ;  thus  BH  is  the  tangent  of  the  arc  AB. 

The  line  CH  which  terminates  the  tangent  is  called  the  re¬ 
cant  of  the  arc  AB. 

What  an  arc  wants  of  a  quadrant  is  called  the  complement  of 
that  arc  ;  thus  AE  is  called  the  complement  of  the  arc  AB. 

What  an  arc  wants  of  a  femicircle  is.  called  the fupplement  of 
that  arc ;  thus  AF  is  the  fupplement  of  the  arc  AB." 

The  fine,  tangent,  &c.  of  the  complement  of  any  arc  is  called 
the  co-fine,  co-tangent,  & c.  of  that  arc  ;  thus  the  'fine,  tangent, 
&c.  of  the  arc  AE  is  called  the  co-fine,  co-tangent,  &c  of  the 
arc  AB. 


The  fine  of  the  fupplement  of  an  arc  is  the  fame  with  the 
fine  of  the  arc. 

A  right-lined  angle  is  meafured  by  an  arc  of  a  circle  de- 
fcribed  upon  the  angular  point  as  a  centre,  comprehended  be¬ 
tween  the  two  legs  forming  the  angle  ;  thus  (fig.  14.).  the  an- 
mealured  by  the  arc  .AD  of*  the  circle  CADEj 
defcribed  upon  the  point  B  as  a  centre,  and  the  angle  is  faid  to 
be  of  as  many  degrees  as  the  arc  is  ;  fo  if  the  arc  AD  be  4$ 
degrees,  then  the  angle  ABD  is  faid  to  be  an  angle  of  de¬ 
grees. 


W  hen  one  line  falls  perpendicularly  on  another,  as  AB  on 
CD  (fag.  15.),  then  the  angles  are  right  ;  and  deferibino-  a 
circle  on  the  centre  B,  fince  the  angles  ABC,  ABD  are  eqSa) 
tneir  meafures  muff  be  fo  too — i.  e.  the  arcs  AG,  AD  muft  be 
equal ;  but  the  whole  CAD  is  a  femicircle,  fince  CD,  a  line 
palling  through  the  centre  B,  is  a  diameter ;  therefore  each  of 
the  parts  AC,  AD  is  a  quadrant,  i.  e.  90  degrees  5  fo  the  mea¬ 
lure  of  a  right  angle  is  always  90  degrees. 

It  one  line  AB  falls  upon  another  CD,  then  the  fum  of  the 
two  angles  ABC,  ABD  is  always  equal  to  the  fum  of  two  right 
angles  (fig.  16.).  For  on  the  point  B,  deferring  the  circio 
CvHJ,  it  is  plain  that  CAD  is  a  femicircle,  but  CAD  is  equal 
to  UA  and  AD  the  mealure  of  the  two  angles ;  therefore  the 

um  of  the  two  angles  is  equal  to  a  femicircle,  that  is,  to  two 
right  angles.  5 

Co\:  *•  A11  the  angles  which  can  be  made  from  a  point  in 
any  line  towards  one  fide  of  the  line  are  equal  to  two  rDht 
angles.  .  ° 

2.  And  all  the  angles  which  can  be  made  about  a  point  are 
equal  to  four  right  ones.  r 

If  one  line  AC  crofs  another  BD  in  the  point  E,  then  the 
oppofite  angles  are  equal,  viz.  BEA  to  CED,  and  BEC  equal 
o  AED  (%•  '  7-)-  Upon  the  point  E  as  a  centre  deferibe 
the  circle  ABCD;  ABC  is  a  femicircle,  as  alfo  BCD  :  therefore 
the  arc  ABC  is  equal  to  the  arc  BCD :  take  away  the  common 
arcBC,  and.  there  remains  AB  equal  to  CD,  i.  e.  the  angle 
BEA  equal  to  the  angle  CED.  After  the  fame  manner 
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we  may  prove,  that  the  triangle  EEC  Is  equal  to  the  angle 
AED. 

Lines  whofe  perpendicular  diftance  from  each  other,  pro¬ 
duced  if  neceffary,  is  every  where  the  fame,  are  called  parallel 
lines  ;  as  AB,  CD  (fig.  18.). 

A  line  GH  eroding  two  parallels  AB,  CD  (fig.  19.)  makes 
the  external  oppofite  angles  equal,.  GEB  equal  to  CFH,  and 
AEG  equal  t«  HFD  ;  the  alternate  angles  AEF  and  EFD,  or 
CFE  and  FEB,  equal  ;  the  external  angle  GEB  equal  to  the  in¬ 
ternal  oppofite  one  EFD,  or  GEA  equal  to  CFE  ;  and  the  fum 
of  the  two  internal  angles  BEF  and  DFE,  or  AEF  and  CFE 
equal  to  two  right  angles.  From  E  draw  EK  perpendicular  to 
CD,  and  from  F,  FI  perpendicular  to  AB  ;  then,  fince  AB, 
CD  are  parallel,  the  lines  IF,  EK  are  equal.  Therefore  the 
lines  of  the  angles  IEF,  EFIv  in  the  fame  circle  are  equal,  and 
confequently  the  angles  IEF,  EFK  are  equal.  The  angle  IEF 
is  equal  to  the  angle  GEB,  therefore  the  angles  GEB,  EFD  are 
equal;  but  EFD  is  equal  to  CFH,  therefore  GEB,  CFH  are 
equal.  Alfo,  finer  GEB,  BEF  are  together  equal  to  two  right 
angles,  BEF,  EFD  are  together  equal  to  two  right  angles;  and- 
fince  GEB,  CFH  are  equal,  their  fupplements  AEG,  HFD 
mult  be  equal;  confequently  AEG,  CFE  mud  be  equal,  and 
the  two  angles  AEF,  CFE  together  equal  to  two  right  an¬ 
gles. 

A  figure  is  any  part  of  fpace  bounded  by  lines.  A  rectilineal 
figure,  as  fig.  20.  is  bounded  by  ftraight  lines  ;  a  curvil'meal fi¬ 
gure,  as  fig.  2  r .  and  fig.  22.  is  bounded  by  curve  lines  ;  a  inixt 
figure,  as  fig.*  2  3.  is  bounded  by  both  curve  and  ftraight  lines ; 
a  figure  bounded  by  three  lines  is  called  a  triangle,  as  fig,  24. 

Triangles  are  divided  into  different  kinds  with  refpeft  to 
fides  and  angles;  with  refpeH  to  their  fidcs,  into  three  kinds, 
•viz. 

An  equilateral  triangle  has  all  its^  three  fides  equal. 

A  triangle  having  only  two  of  its  fides  equal  is  called  an 
ifofccles  triangle. 

A  triangle  having  its  fides  unequal  is  called  a  fialene  trian- 
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Triangles  with  refpefl  to  their  angles  are  divided  into  three 
different  kinds,  •viz. 

A  triangle  having  one  of  its  angles  right  is  called  a  right- 
angled  triangle. 

A  triangle  having  one  of  its  angles  obtufe  is  called  an  ol - 
tufe-angled  triangle. 

A  triangle  having  all  its  angles  acute  is  called  an  acute- 
angled  triangle. 

In  all  right-angled  triangles,  the  fides  comprehending  the 
right  angle  are  called  the  legs,  and  the  fide  oppofite  to  the 
right  angle  is  called  the  bypothenufe.  Thus  in  the  right-angled 
triangle  ABC,  fig.  25.  (the  right  angle  being  at  B),  the  two 
fides  AB  and  BC  are  the  legs,  and  the  fide  AC,  oppofite  to  the 
right  angle  ABC,  is  the  bypothenufe. 

Both  obtufe  and  acute-angled  triangles  are  in  general  called 
oblique-angled  triangles  ;  in  all  which  any  fide  is  called  the  baje, 
and  the  other  two  the  fides. 

The  perpendicular  height  of  any  triangle  is  a  line  drawn 
from  the  vertex  to  the  bale  perpendicularly ;  thus,  if  in  the 
triangle  ABC  (fig.  26.)  BC  be  made  its  bale,  then  A  is  the 
vertex ;  and  the  iine  AD,  perpendicular  to  BC,  is  the  height  of 
the  triangle. 

A  figure  bounded  by  four  fides  is  called  a  quadrilateral  or 
quadrangular  figure,  as  ABDC,  fig.  27. 

Quadrilateral  figures  whofe  oppofite  fides  are  parallel  are 
called  parallelograms. 

A  parallelogram  having  all  its  fides  equal  and  angles  right 
is  called  a fquare. 

That  which  hath  only  the  oppofite  fides  equal  and  its  an¬ 
gles  right  is  called  a  reftangle. 
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That  which  hath  equal  fides,  but  oblique  angles,  is  called  a 
rhombus. 

That  which  hath  only  the  oppofite  fides  equal  and  the  angles 
oblique  is  called  a  rhomboides. 

When  none  of  the  fides  are  parallel  to  another,  then  the 
quadrilateral  figure  is  called  a  trapezium. 

Every  other  right-lined  figure  that  has  more  fides  than  four 
is  in  general  called  a  polygon  :  One  of  five  fides  is  called  a  pen¬ 
tagon,  of  fix  a  hexagon,  of  feven  a  heptagon,  and  lb  on.  When 
the  fides  forming  the  polygon  are  equal  to  one  another,  the  fi¬ 
gure  is  called  a  regular  figure  or  polygon. 

In  any  triangle  ABC  (fig.  28.)  one  of  its  legs,  as  BC,  being 
produced  towards  D,  the  external  angle  ACD  is  equal  to  both  the 
internal  oppofite  ones  taken  together,  viz.  to  ABC  and  BAC. 
Through  C  draw  CE  parallel  to  AB;  then,  fince  CE  is  parallel 
to  AB,  and  the  lines  AC  and  BD  crofs  them,  the  angle  ECD 
is  equal  to  ABC  and  the  angle  ACE  equal  to  CAB,  therefore 
the  angles  ECD  and  ECA  are  equal  to  the  angles  ABC  and 
CAB  ;  but  the  angles  ECD  and  ECA  are  together  equal  to  the 
angle  ACD ;  therefore  the  angle  ACD  is  equal  to  both  the 
angles  ABC  and  CAB  taken  together. 

The  three  angles  of  any  triangle  taken  together  are  equal  to 
two  right  angles.  By  the  laft  propofition,  the  angle  ACD  is  equal 
to  the  fum  of  the  two  CAB  and  ABC  ;  to  both  add  the  angle 
ACB  ;  then  the  fum  of  the  angles  ACD  and  ACB  will  be 
equal  to  the  fum  of  the  angles  CAB  and  CBA  and  ACB. 
But  the  fum  of  the  angles  ACD  and  ACB  is  equal  to  two  right 
ones  ;  therefore  the  fum  of  the  three  angles  CAB  and  CBA  and 
ACB  is  equal  to  two  right  angles. 

If  in  any  two  triangles,  ABC  (fig.  29)  DEF  (fig.  go.),  two 
legs  of  the  one,  AB  and  AC,  be  equal  to  two  legs  of  the  other, 
DE  and  DF,  i.  e.  AB  to  DE  and  AC  to  DF ;  and  the  angle 
BAC  equal  to  the  angle  EDF  ;  then  the  remaining  leg  of  the 
one  fhall  be  equal  to  the  remaining  leg  of  the  other,  viz.  BC 
to  EF ;  and  the  angles  oppofite  to  equal  legs  (hall  be  equal, 
viz.  ABC  equal  to  DEF,  and  ACB  equal  to  DFE.  For  if  the 
triangle  ABC  be  put  upon  the  triangle  DEE',  and  the  point  A 
on  the  point  D  ;  fince  BA  and  DE  are  of  equal  length,  the 
point  Ewill  fall  upon  the  point  B  ;  and  fince  the  angles  BAC, 
EDF  are  equal,  the  line  AC  will  fall  upon  the  line  DF  ;  and 
the  point  C  will  fall  upon  the  point  F ;  then  the  line  BC 
will  exaHIy  agree  with  the  line  EE",  and  the  triangle  ABC  will 
be  equal  to  the  triangle  DEE';  the  angle  ABC  to  the  angle 
DEF,  and  the  angle  ACB  to  the  angle  DFE. 

Cor.  1 .  If  in  any  tw.o  triangles- A-BC,  DEF,  two  angles  ABC 
and  ACB  of  the  one  be  equal  to  two  angles  DEF  and  DFE  of 
the  other,  viz.  the  angle  ABC  to  the  angle  DEE",  and  the  an¬ 
gle  ACB  equal  to  the  angle  DFE,  and  the  fides  included  be¬ 
tween  thefe  angles  be  alfo  equal,  viz.  BC  equal  to  EF,  then  the 
remaining  angles,  and  the  fides  oppofite  to  the  equal  angles,  will 
alfo  be  equal  each  to  each  refpe6tively  ;  viz.  the  angle  BAC 
equal  to  the  angle  EDE",  the  fide  AB  equal  to  DE,  and  AC 
equal  to  DF  :  for  if  the  triangle  ABC  be  laid  upon  the  triangle 
DEE',  the  point  B  being  put  upon  the  point  E,  and  the  line  BC 
upon  the  line  EF,  fince  BC  and  EF  are  of  equal  lengths,  the 
point  C  will  fall  upon  the  point  F ;  and  fince  the  angle  ACB 
is  equal  to  the  angle  DFE,  the  line  CA  will  fall  upon  the  line 
I'D,  and  the  line  BA  will  fall  upon  the  line  ED  ;  therefore  the 
point  of  interfedtion  of  the  two  lines  BA  and  CA,  viz.  A,  will 
fall  upon  the  point  of  interfeftion  of  the  two  lines  ED  and  1"D, 
viz.  D  ;  and  confequently  BA  will  be  equal  to  ED,  and  AC 
equal  to  DF,  and  the  angle  BAC  equal  to  the  angle  EDF. 

Cor.  2.  If  any  triangle  ABC  (fig.  31/)  has  two  of  its  fides 
AB  and  AC  equal  to  one  another,  the  angles  oppofite  to  thefe 
fides  will  be  equal.  For  let  the  line  AD  divide  the  angle  BAC 
into  two  equal  angles  BAD  and  CAD;  and  meet  BC  in  D;  then 
the  line  AD  will  divide  the  whole  triangle  BAC  into  two  trian- 
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^les  ABD  and  DAC  j  in  which  BA  and  AD,  two  (ides  of  the 
one,  are  equal  to  CA  and  AD  two  Tides  of  the  other,  each  to 
each  refpettively,  and  the  included  angles  BAD  and  DAC  are 
equal;  therefore  the  angle  ABC  mult  be  equal  to  the  angle 
AC'd. 

Any  a-glc,  as  BAD  (fig.  32.),  at  the  circumference  of  a  circle 
BADE,  is  hut  half  the  angle  BCD  at  the  centre  funding  on  the 
'dime  arch  BED.  Draw  through  A  and  C  the  right  line  ACE, 
then  the  angle  ECD  :s  equal  to  the  angles  DAC  and  ADC ; 
but  fince  AC  and  CD  are  equal,  the  angles  fubtended  by  them 
tnuft  be  equal ;  therefore  the  fum  of  DAC  and  ADC  is  double 
of  CAD,  and  therefore  ECD  is  double  of  DAC  :  the  fame  way 
it  may  be  proved,  that  ECB  is  double  of  CAB  ;  therefore  the 
angle  BCD  is  double  of  the  angle  BAD,  or  BAD  is  the  hall  of 
BCD. 

Cor.  1.  Hence  all  angles  ACB,  ADB,  AEB,  kc.  (fig.  33.) 
at  the  circumference  of  a  circle,  Handing  on  the  lame  chord  AB, 
are  equal  to  one  another. 

Cor.  2.  An  angle  in  a  fegment  greater  than  a  femicircle  is 
lels  than  a  right  angle ;  an  angle  in  a  femicircle  is  a  right  an¬ 
gle;  and  an  angle  in  a  fegment  lefs  than  a  femicircle  is  greater 
than  a  right  angle,  for  the  angle  is  meafured  by  half  the  arc  on 
which  it  Hands. 

If  from  the  centre  C  of  the  circle  ABE  (fig.  34.)  the  perpen¬ 
dicular  CD  he  let  fall  on  the  chord  AB,  it  will  hifedl  the  chord. — 
Join  CA,  CB  ;  then,  fince  CA  and  CB  are  equal,  the  angles 
CAB,  C  BA  mufi  be  equal  alfo  ;  but  the  perpendicular  CD  di¬ 
vides  the  triangle  ACB  into  two  right-angled  triangles  ACD 
and  CDB  ;  therefore  the  fum  of  the  angles  ACD  and  CAD  in 
the  one  is  equal  to  the  fum  of  the  angles  DCB  and  CDB  in  the 
ether,  but  CA.D  is  equal  to  CBD,  therefore  ACD  is  equal  to 
BCD.  So  in  the  two  triangles  ACD  and  BCD,  the  two  legs 
AC  and  CD  in  the  one  are  equal  to  the  two  legs  BC  and  CD 
in  the  other,  each  to  each  refpettively,  and  the  included  angles 
ACD  and  BCD  are  equal;  therefore  the  remaining  legs  AD 
and  BD  are  equal,  and  coniequently  AB  is  bifetted  in  D. 

If  from  the  centre  C  ol  a  ch'cle  ABE  there  be  drawn  a  per¬ 
pendicular  CD  on  the  chord  AB,  and  produced  till  it  meet  the 
circle  in  F,  then  the  line  CF  biferits  the  arch  AB  in  the  point 
E  ;  join  the  points  A  and  F,  F  and  B  by  the  Hraight  lines  AF, 
FB,  then  in  the  triangles  ADF,  BDF,  AD  is  equal  to  DB,  and 
DF  common  to  both ;  therefore  AD  and  DF,  two  legs  of  the 
triangle  ADF,  are  equal  to  BD  and  DF,  two  legs  of  the  trian¬ 
gle  BDF,  and  the  included  angles  ADF,  BDF  are  equal,  being 
both  right;  therefore  the  remaining  legs  AF  and  FBare  equal ; 
but  in  the  fame  circle  equal  lines  are  chords  of  equal  arches, 
therefore  the  arches  AF  and  FB  are  equal. 

In  any  triangle  the  half  of  each  fide  is  the  fine  of  the  oppo- 
fite  angle ;  for  if  a  circle  be  drawn  through  the  three  angular 
points  A,  B,  and  D,  of  the  triangle  ABD  (fig.  35.),  then  the 
angle  DAB  is  meafured  by  half  the  arch  BKD  ;  but  the  half  of 
BD,  viz.  BE,  is  the  fine  of  half  the  arch  BKD,  viz.  the  fine  of 
BK,  which  is  the  meafure  of  the  angle  BAD;  therefore  the 
half  of  BD  is  the  fine  of  the  angle  BAD  :  the  lame  way  it  may 
be  proved,  that  the  half  of  AD  is  the  fine  of  the  angle  ABD, 
and  the  ball  of  AB  is  the  fine  of  the  angle  ADB. 

The  fine,  tangent,  kc.  of  any  arch  is  called  alfo  the  fine,  tan-, 
gent,  kc.  ot  the  angle  whofe  meafure  the  arc  is. 

If  two  equal  and  parallel  lines,  AB  and  CD  (fig.  36.),  he 
joined  by  two  others,  AC  and  BD,  then  thefe  Jhall  alfo  Le  equal 
and  parallel. — Join  Ax  and  D;  then  the  line  AD  divides  the 
quadrilateral  AC  OB,  into  two  triangles,  ABD,  ACD,  in  which 
AB,  a  leg  of  the  one,  is  equal  to  DC  a  leg  of  the  other,  and  AD 
is  common  to  both  triangles ;  and,  fince  AB  is  parallel  to  CD, 
the  angle  BAD  will  be  equal  to  the  angle  ADC;  therefore 
;n  he  c '  ■  triangles  BA  and  AD,  and  the  angle  BAD,  is  equal 
O  CD  and  DA,  and  the  angle  ADB  ;  that  is,  two  legs  and  the 


included  angle  in  the  one  are  equal  to  two  legs  and  the  included 
angle  in  the  other  ;  therefore  BD  is  equal  to  AC,  and  fince  the 
angle  DAC  is  equal  to  the  angle  ADB,  the  lines  BD,  AC  are 
parallel. 

Cor.  1.  Hence  the  quadrilateral  ABDC  is  a  parallelogram, 
fince  the  oppofite  Hides  are  parallel. 

Cor.  2.  In  any  parallelogram  the  line  joining  the  eppofite 
angles  (called  the  diagonal),  as  AD,  divides  the  figure  into  two 
equal  parts,  fince  it  has  been  proved  that  the  triangles  ABD, 
ACD  are  equal  to  one  another. 

All  parallelograms  on  the  fame  or  equal  bafes,  and  between 
the  fame  parallels,  are  equal  to  one  another.  Let  BD  and  GH 
(fig.  37.)  be  equal,  and  the  lines  BH  and  AF  be  parallel,  then 
the  parallelograms  ABDC,  BDFE,  and  EFHG  are  equal  to  one 
another.  For  AC  is  equal  to  EF,  each  being  equal  to  BD. 
To  both  add  CE  ;  then  AxE  will  be  equal  to  CF.  So  in  the  two 
triangles  ABE,  CDF,  AB,  a  leg  of  the  one,  is  equal  to  CD,  a 
leg  in  the  other  ;  and  A  E  is  equal  to  CF,  and  the  angle  B  AF  is 
equal  to  the  angle  DCF;  therefore  the  two  triangles  ABE,  CDF 
are  equal  ;  and  talcing  the  triangle  CKE  from  both,  the  figure 
ABKC  will  be  equal  to  the  figure  KDFE,  to  both  which  add 
the  little  triangle  "KBD,  then  the  parallelogram  ABDC  will  be 
equal  to  the  parallelogram  BDFE.  The  fame  way  it  may  be 
proved,  that  the  parallelogram  EFHG  is  equal  to  the  parallelo¬ 
gram  EFDB  ;  fo  the  three  parallelograms  ABDC,  BDFE,  and 
EFHG  will  be  equal  to  one  another. 

Cor.  Blence  triangles  on  the  lame  bafe  and  between  the  fame 
parallels  are  equal,  fince  they  are  the  half  of  the  parallelograms 
on  the  fame  bafe  and  between  the  fame  parallels. 

In  any  right-angled  triangle,  ABC  '(fig.  38.),  the  fquare  of 
the  hypothenufe  BC,  viz.  BCJVIBI,  is  equal  to  the  fum  of  the 
fquares  made  on  the  tv.  0  Jides  AB  and  AC,  viz.  to  ABDF  and 
ACGF. — Through  the  point  A  draw  AKL  perpendicular  to 
the  hypothenufe  BC  ;  join  AH,  AM,  DC,  and  BG ;  in  the  two 
triangles  DBC,  ABH,  the  two  legs  DB  and  BC  in  the  one 
are  equal  to  the  two  legs  AB  and  BH  in  the  other  ;  and  the  in¬ 
cluded  angles  DBC  and  ABH  ai'e  alfo  equal,  being  made  of  a 
right  angle  and  a  common  angle  ABC  ;  therefore  the  triangles 
DBC,  ABH  are  equal ;  but  the  triangle  DBC  is  half  of  the 
fquare  ADBE,  and  the  triangle  ABH  is  half  the  parallelogram 
BKLH,  therefore  half  the  fquare  ABDE  is  equal  to  half  the  pa¬ 
rallelogram  BKLH.  Confequently  the  fquare  ABDE  is  equal 
to  the  parallelogram  BKLH.  The  fame  way  it  may  be  proved, 
that  the  fquare  ACGF  is  equal  to  the  parallelogram  KCML. 
So  the  lum  of  the  fquares  ABDE  and  ACGF  is  equal  to  the 
fum  of  the  parallelograms  BKLH  and  KCML ;  but  the  fum  of 
thefe  parallelograms  is  equal  to  the  fquare  BCMH  ;  therefore 
the  fum  of  the  fquares  on  AB  and  AC  is  equal  to  the  fquare  on 
BC. 

In  any  triangle  ABC  (fig.  39.),  if  one  of  its  fides,  as  AC, 
be  bifetted  in  E,  and  through  £  be  drawn  ED  parallel  to  BC, 
then  BC  will  be  double  of  ED,  and  AB  double  of  AD.  Through 
D  draw  DF  parallel  to  AC,  meeting  BC  in  F  :  fince  DF  is  pa¬ 
rallel  to  AC,  and  DE  parallel  to  BC,  the  angle  13 FD  will  be 
equal  to  the  angle  BCA,  and  the  angle  BCA  will  be  equal  to 
the  angle  DEA  ;  coniequently  the  angle  BFD  will  be  equal  to 
the  angle  DEA,  and  the  angle  BDF  will  be  equal  to  the  angle 
DAE  :  fince  DF  is  parallel  to  EC,  and  DE  parallel  to  EC,  the 
quadrilateral  DECE  will  be  a  parallelogram  ;  and  therefore  DF 
will  be  equal  to  EC,  which  by  conflruftion  is  equal  to  AE;  fo 
in  the  two  triangles  BDF,  DAE,  the  two  angles  BFD  and 
BDF  in  the  one  are  equal  to  the  two  angles  DEA  and  DAE  in 
the  other,  each  to  each  refpeflively,  and  DF  is  equal  to  AE;  . 
therefore  AD  will  be  equal  to  D  and  confequently  AB  dou¬ 
ble  of  AD  ;  alio  DE  will  be  equal  to  BF,  but  DE  is  equal  to 
FC  ;  therefore  BF  and  ED  together,  or  BC,  will  be  double  of 
DE. 
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After  the  fame  manner  it  may  be  proved,  that  if  in  the  tri¬ 
angle  A  KG  (fig.  40.)  AE  be  taken  equal  to  a  third  part  of 
AK,  and  through  E  be  drawn  ED  parallel  to  KG  and  meet¬ 
ing  AG  in  D  ;  then  ED  will  be  equal  to  a  third  part  of  GK, 
and  AD  equal  to  a  third  part  of  AG. 

Likewife  if  in  any  triangle  AEC  (fig.  4r.),  upon  the  fide  AB, 
be  taken  AE,  equal  to  one-fourth,  one-fifth,  one-fixth,  &c.  of 
AB,  and  through  E  be  drawn  ED  parallel  to  BC  and  meeting 
AC  in  D  ;  then  D  will  be  one-fourth,  one-fifth,  one-fixth,  isfe. 
of  BC,  and  AD  the  like  part  of  AC  ;  and,  in  general,  if  in  any 
triangle  ABC,  there  be  alTumed  a  point  E  on  one  of  its  fides 
AB,  and  through  that  point  be  drawn  a  line  ED,  parallel  to 
one  of  its  fides  BC,  and  meeting  the  other  fide  AC  in  D  y  then 
whatever  part  AE  is  of  AB,  the  fame  part  will  ED  be  of  BC, 
and  AD  of  AC. 

Cor.  Hence  it  follows,  that  if  in  any  triangle  ABC  there  be 
drawn  ED,  parallel  to  one  of  its  fides  BC,  and  meeting  the 
other  two  in  the  points  E  and  D,  then  AE  :  AB  :  :  ED  :  BC 
: :  AD  :  AC ;  that  is,  AE  is  to  AB,  as  ED  is  to  BC,  that  is, 
as  AD  to  AC. 

Ifany  two  triangles  ABC  (fig.  42.)  abc  (fig.  43.)  are  fimilar, 
or  have  all  the  angles  of  the  one  equal  to  all  the  angles  of  the 
other,  each  to  each  refpeftively  ;  that  is,  the  angle  CAB  equal 
to  the  angle  cab,  and  the  angle  ABC  equal  to  the  angle  abb, 
and  the  angle  ACB  equal  to  the  angle  a  cb;  then  the  legs  op- 
pofite  to  the  equal  angles  are  proportionals,  viz.  AB  :  ab  : : 
AC  :  a  c  :  :  and  AB  :  a  b  :  :  BC  :  be  :  :  and  AC  :  a  c  :  :  BC  : 
b  c.  On  AB  of  thelargeft  triangle  fet  off  AE  equal  to  a  b,  and 
through  E  draw  ED  parallel  to  BC,  meeting  AC  in  D  ;  then, 
fince  DE  and  BC  are  parallel,  and  AB  eroding  them,  the  angle 
AED  will  be  equal  to  the  angle  ABC,  which  is  equal  to  the 
angle  abc,  alfo  the  angle  DAE  is  equal  to  the  angle  c  ab;  fo 
in  the  two  triangles  AEB>,  abc,  the  two  angles  DAE,  AED 
of  the  one  are  equal  to  two  angles  cab,  abc  of  the  other,  each 
to  each  refpeftively,  and  the  included  fide  AE  is  equal  to  the  in¬ 
cluded  fide  ab;  therefore  AD  is  equal  to  a  c,  and  DE  equal 
to  cb;  but  fince  in  the  triangle  ABC  there  is  drawn  DE  pa¬ 
rallel  to  BC,  one  of  its  fides,  and  meeting  the  two  other 
fides  in  the  points  D  and  E,  AB  :  AE  :  :  AC  :  AD,  and 
AB  :  AE  :  :  BC  :  DE,  and  AC  :  AD  : :  BC  :  DE  ;  and  in 
the  three  laft  proportions,  inftead  of  the  lines  AE,  DEI,  and 
AD,  putting  in  their  equals  ab,  be,  and  a  c,  we  (hall  have 
AB  :  a  b  : :  AC  :  a  c,  and  AB  :  a  b  :  :  BC  :  b  c ;  and  laftly, 
AC  :  a  c  : :  BC  :  b  c. 

The  chord,  fine,  tangent,  &c.  of  any  arc  in  one  circle,  is  to 
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the  chord,  fine,  tangent,  &V.  of  the  fame  arc  in  another,  as  the 
radius  of  the  one  is  to  the  radius  of  the  other  (fig.  44.).  Let 
ABD,  a  b  d  be  two  circles,  BD,  b  d  two  arcs  of  thefe  circles, 
equal  to  one  another,  or  confiding  of  the  fame  number  of  de¬ 
grees  ;  FD,  fd  the  tangents,  BD,  bd  the  chords,  BE,  b  e  the 
fines,  isfe.  of  thefe  two  arcs  BD,  bd,  and'  CD,  c  d  the  radii  of 
the  circles ;  then  fay,  CD  :  c  d  :  :  FD  :  fd,  and  CD  :  c  d  : : 
BD  :  b  d,  and  CD  red::  BE  :  be,  is’ c.  For  fince  the  arcs 
ED,  b  d  are  equal,  the  angles  BCD,  bed  will  be  equal  ;  and 
FD,  fd,  being  tangents  to  the  points  D  andd,  the  angles  CDF, 
cdf  will  be  equal,  being  each  a  right  angle:  fo  in  the 
two  triangles  CDF,  cdf,  the  two  angles  FlD,  CDF  of  the  one 
being  equal  to  the  two  angles  fed,  c  d  f  of  the  other,  each  to 
each,  the  remaining  angle  CFD  will  be  equal  to  the  remaining 
angle  c  f  d  ;  therefore  the  triangles  C  FD,  c  f  d  are  fimilar,  and 
confequently  CD  :  cd  :  :  FD  :  f d.  In  the  fame  manner  it 
may  be  demonftrated,  that  CD  :  cd  :  :  BD  :  bd,  and  CD  : 
c  d  :  :  BE  :  be,  isfe. 

Let  ABD  (fig.  45.)  be  a  quadrant  of  a  circle  deferibed  by 
the  radius  CD  :  BD  any  arc  of  it,  and  BA  its  complement  ; 
EG  or  CF  the  fine,  CG  or  BF  the  co-fine;  DE  the  tangent, 
and  CE  the  fecant  of  that  arc  BD.  Then  fince  the  triangles 
CDE,  CBG  are  fimilar  or  equiangular,  DE  :  EC  :  :  GB  :  BC, 
i.  e.  the  tangent  of  any  arc  is  to  the  fecant  of  the  fame,  as  the 
fine  of  it  is  to  the  radius.  Alfo,  fince  DE  :  EC  :  :  GB  :  BC  ; 
by  inverting  that  proportion,  we  have  EC  :  DE  :  '.  BC  : 
GB,  i.  e.  the  fecant  is  to  the  tangent,  as  the  radius  is  to 
the  fine  of  any  arc. 

Again,  fince  the  triangles  CDE,  CGB  are  fimilar,  CD  : 
CE  :  :  CG  :  CB,  i.  e.  as  the  radius  is  to  the  fecant  of  any  arc, 
fo  is  the  co-fine  of  that  arc  to  the  radius.  And,  by  inverting  the 
proportion,  the  fecant  of  any  arc  is  to  the  radius,  as  the  radius 
to  the  cofine  of  that  arc. 

In  all  circles  the  chord  of  60  is  always  equal  in  length  to  the 
radius.  Thus  in  the  circle  AEBD  (fig.  46.),  if  the  arc  AE B 
be  an  arc  of  Co  degrees,  then  drawing  the  chord  AB,  I  fay  AB 
fhall  be  equal  to  the  radius  CB  or  AC ;  for  in  the  triangle 
ACB,  the  angle  ACB  is  Co  degrees,  being  meafured  by  the 
arc  AEB  ;  therefore  the  fum  of  the  other  two  angles  is  120 
degrees,  but  fince  AC  and  CB  are  equal,  the  two  angles  CAB, 
CBA  will  alfo  be  equal ;  confequently  each  of  them  half  their 
fum  120,  viz.  Co  degrees  ;  therefore,  all  the  three  angles  are 
equal  to  one  another,  confequently  all  the  legs,  therefore  AB  is 
equal  to  CB. 


Part  II.  The  APPLICATION  of  the  FOREGOING  PPINCIPLES  to  the  MENSU¬ 
RATION  of  SURFACES,  SOLIDS,  See. 


Chap.  I.  Of  the  Mcnfuration  of  Lines  and  Angles. 

A  LINE  or  length  to  be  meafured,  whether  it  be  diftance, 
height,  or  depth,  is  meafured  by  a  line  lefs  than  it.  With  us 
the  leatb  meafure  of  length  is  an  inch  :  not  that  we  meafure  no 
line  lefs  than  it,  but  becaufe  wre  do  not  ufe  the  name  of  any 
meafure  below  that  of  an  inch  3  expreffing  lefler  meafures  by 
the  fractions  of  an  inch. 

The  yard  is  3  feet,  or  36  inches.  A  pole  is  fixteen  feet  and 
a  half,  or  five  yards  and  a  half.  The  chain,  commonly  called 
Gunter  s  Chain,  is  four  poles,  or  2  2  yards,  that  is,  66  feet.  A 
ftatute-mile  is  fourfcore  chains,  or  1760  yards,  that  is,  5280 
feet. 

The  chain  (which  is  now  much  in  ufe,  becaufe  it  is  very  con¬ 
venient  for  furveying)  is  divided  into  100  links,  each  of  which 
Vol.  III. 


is  ‘jfd'c ,  of  an  inch  :  whence  it  is  eafy  to  reduce  any  number  of 
thofe  links  to  feet,  or  any  number  of  feet  to  links. 

In  the  following  table,  the  moft  noted  inealures  are  expretfed 
in  inches  and  decimals  of  an  inch. 

Inch.  Dec . 


The  foot  is  -  -  -12  oco> 

The  Paris  foot,  -  -  -  12  78 3 

The  Rhineland  foot,  meafured  by  Mr.  Pieart,  12  362 

The  Scots  foot,  -  -  -  12  o6_j 

The  Amfterdam  foot,  by  Snellius  and  l’icart,  11  17? 

The  Dantzick  foot,  by  Hevelius,  -  -  '  1 1  297 

The  Danifli  foot,  by  Mr.  Pieart,  -  -  12  46J 

The  Swedilh  foot,  by  the  fame,  -  -  11  692 

The  Brulfels  foot,  by  the  fame,  -  -  10  82S 

9  F 
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The  Lyons  foot,  by  Mr.  Auzout, 

The  I’ononian  foot,  by  Mr.  Catfini, 

The  Milan  foot,  by  Mr.  Auzout, 

The  Roman  palm  ufed  by  merchants,  according 
to  the  fame,  - 

The  Roman  palm  ufed  by  architects, 

The  palm  of  Naples,  according  to  Mr.  Auzout, 
The  Englifh  yard,  -  - 

The  Englitli  ell,  -  - 

The  Scots  el  1,  -  - 

The  I’aris  aune  ufed  by  mercers,  according  to 

Mr.  Picart,  - 

The  Paris  aune  ufed  by  drapers,  according  to  the 
fame,  - 

The  Lyons  aune,  by  Mr.  Auzout, 

The  Geneva  aune,  -  '  - 

The  Amfterdam  ell,  - 

The  Danifh  ell,  by  Mr.  Picart, 

The  Swedifh  ell,  - 

The  Norway  ell,  - 

The  Brabant  or  Antwerp  ell, 

The  Brultels  ell,  - 

The  Bruges  ell,  - 

The  brace  of  Bononia,  according  to  Auzout, 

The  brace  ufed  by  architects  in  Rome, 

The  brace  ufed  in  Rome  by  merchants. 

The  Florence  brace  ufed  by  merchants,  according 
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to  Picart,  - 

The  Florence  geographical  brace. 

The  vara  of  Seville,  -  - 

The  vara  of  Madrid,  - 

The  vara  of  Portugal,’  ... 

The  cavedo  of  Portugal, 

The  ancient  Roman  foot,.  - 

The  Perfian  arifh,  accordlng-to  Mr.  Graeves, 

The  thorter  pike  of  Conftantinople,  according  to 
the  fame,  - 

Another  pike  of  Conftantinople,  accordin 
Mefirs.  Mallet  and  De  la  Porte, 


Inch.  Dec. 

J3  45s 
14  938 

*5  fyi 

9  79i 

8  779 
10  314 

36  000 

45  000 

37  200 

46  786 

46  6  80 
46  570 


44 


760 


to 


26  800 
2 4  93 o 

2 3  38o 

24  <10 

27  1 70 

27  260 

27  55° 

25  200 

3°  73° 

34  27° 

22  910 

21  570 

33  127 

39  l66 

44  031 

27  354 
11  632 

3  8  36 4 

25  576 
27  920 


7b  deferile  the  fruBure  of  the  geometrical  fquare.— Tb.z  geo¬ 
metrical  fquare  is  made  of  any  folid  matter,  as  brafs  or  wood, 
or  of  any  four  plain  rulers  joined  together  at  right  angles  (as  in 
(%•  47-)>  where  A  is  the  centre,  from  which  hangs  a  thread 
with  a  fmall  weight  at  the  end,  fo  as  to  be  direCted  always  to  the 
centre.  Each  of  the  fides  BE  and  DE  is  divided  into  an  hun¬ 
dred  equal  parts,  or  (if  the  fides  be  long  enough  to  admit  of  it) 
into  a  thoufand  parts;  C  and  F  are  two  fights,  fixed  on  the  fide 
AD.  There  is  moreover  an  index  GH,  which,  when  there  Is 
occafion,  is  joined  to  the  centre  A,  in  fuch  manner  as  that  it  can 
move  round,  and  remain  in  any  given  fituation.  On  this  index 
are  two  fights  perpendicular  to  the  right  line  going  from  the 
centre  of  the  inftrument  :  thefe  are  K  and  L.  The  fide  DE 
cf  the  inftrument  is  called  the  upright  fide  ;  EB  the  reclinino- 
fide.  0 

Fig.  48.  _  To  meafure  an  acceJJilJe  height  AB  by  the  hip  of  a 
geometrical  fquare,  its  difance  l  eing  known:- — Let  PR  be  an  ho¬ 
rizontal  plane,  on  which  there  Hands  perpendicularly  any  line 
A  1  .  let  1  D,  the  given  difiance  of  the  obferver  from  the 
height,  be  96  feet :  let  the  height  of  the  obferver’ s  eye  be  fuo- 
poled  6  feet ;  and  let  the  inftrument,  held  by  a  fteady  hand,  or 
rather  leaning  on  a  fupport,  be  directed  towards  the  fummit^A 
10  that  one  eye  (the  other  being  {hut)  may  fee  it  clearly  through 
the  fights  ;  the  perpendicular  or  plumb  lin'e  meanwhile  hanging 
fiee,  and  touching  the  furface  of  the  inftrument  ;  let  now  the 


perpendicular  be  fuppofed  to  cut  off  on  the  right  fide  KN  89 
equal  parts.  It  is  clear  that  LKN,  ACK,  are  fimilar  trian¬ 
gles;  for  the  angles  LKN,  ACK  are  right  angles,  and  LN  and 
AC  are  parallel,  confequently  the  angles  KLN,  KAC,  are 
equal  ;  wherefore  the  angles  LNK  and  CAK  are  equal  :  there¬ 
fore  NK :  IvL  ::  KC  (i.  e.  BD)  :  CA  ;  or  80  :  100  ::  96  feet : 
CA.  '  Therefore  CA  is  120  feet,  and  the  whole  height  is  12C 
feet. 

Fig.  49.  To  meafure  any  difance  at  land  orfea,  by  fbe  geo¬ 
metrical  fquare. — In  this  operation,  the  index  is  to  be  applied  to 
the  inftrument,  as  was  fhown  in  the  defeription  ;  and/ by  the 
help  of  a  fupport,  the  inftrument  is  to  be  placed  horizontally 
at  the  point  A  ;  then  let  it  be  turned  till  the  remote  point  F, 
whofe  diftance  is  to  be  meafured,  be  feen  through  the  fixed 
fights  ;  and  bringing  the  index  to  be  parallel  with  the  other  fide 
of  the  inftrument,  obferve  by  the  fights  upon  it  any  accefiible 
mark  B,  at  a  fenfible  diftance  :  then  carrying  the  inftrument  to 
the  point  B,  let  the  immoveable  fights  be  directed  to  the  firft 
ftation  A,  and  the  fights  of  the  index  to  the  point  . F.  If  the 
index  cut  the  right  fide  of  the  fquare,  as  in  K,  in  the  two  trian¬ 
gles  BRIv  and  BAF,  which  are  equiangular,  it  will  be  as  BR 
to  RK,  fo  BA  (the  diftance  of  the  ftatior.s  to  be  meafured  with 
a  chain)  to  A.F  ;  and  the  diftance  AF  fought  will  be  found  by 
the  rule  of  three.  But  if  the  index  cut  the  reclined  fide  of  the 
fquare  in  any  point  L,  where  the  diftance  of  a  more  remote  point 
is  fought  ;  in  the  triangles  BLS,  BAG,  the  fide  LS  {hall  be  to- 
SB,  as  BA  to  AG,  the  diftance  fought ;  which  accordingly  will, 
be  found  by  the  rule  of  three. 

Fig.  50.  To  d if  crib  e  the  confruBion  and  life  of  the  geome¬ 
trical  quadrant. — The  geometrical  quadrant  is  the  fourth  part 
of  a  circle  divided  into  90  degrees,  to  which  two  fights  are 
adapted,  with  a  perpendicular  or  plumb-line  hanging  from  the 
centre.  The  general  ufe  of  it  is  for  inveftigating  angles  in  a 
vertical  plane,  comprehended  under  right  lines  going  from  the 
centre  of  the  inftrument,  one  of  which  is  horizontal,  and  the 
other  is  direHed  to  fome  vifible  point.  This  inftrument  is  made 
of  any  folid  matter,  as  wood,  copper,  &c. 

Fig.  51.  To  dejeribe  and  make  ufe  of  the graphometer. — The 
graphometer  is  a  femicircle  made  of  any  hard  matter,  of  wood, 
for  example,  or  brafs,  divided  into  180  degrees  ;  fo  fixed  on  a. 
fulcrum,  by  means  of  a  brafs  ball  and  focket,  that  it  eafily 
turns  about,  and  retains  any  fituation  ;  two  fights  are  fixed  on 
its  diameter.  At  the  centre,  there  is  commonly  a  magnetica! 
needle  in  a  box.  There  is  likewife  a  moveable  ruler,  which 
tuBiSs  round  the  centre,  and  retains  any  fituation  given  it.  The 
ufe  of  it  is  to  obferve  any  angle,  whofe  vertex  is  at  the  centre 
of  the  inftrument  in  any  plane  (though  it  is  moft  commonly 
horizontal,  or  nearly  fo),  and  to  find  how  many  degrees  it  con- 
a  ins. 

Fig.  32  and  53.  To  deferibe  the  manner  in  which  angles  are 
meafured  by  a  quadrant  or  graphometer. — Let  there  be  an  angle 
in  a  vertical  plane,  comprehended  between  a  line  parallel  to  the 
horizon  PIK,  and  the  right  line  RA,  coming  from  any  remark¬ 
able  point  of  a  tower  or  hill,  or  from  the  fun,  moon,  ora  ftar. 
Suppofe  that  this  angle  RAH  is  to  be  meafured  by  the  quadrant : 
let  the  inftrument  be  placed  in  the  vertical  plane,  fo  as  that  the 
centre  A  may  be  in  the  angular  point ;  and  let  the  fights  be 
directed  towards  the  objeft  at  R  (by  the  help  of  the  ray  Zoming 
from  it,  if  it  be  the  fun  or  moon,  or  by  the"  vifual  ray,  if  it  is 
any  thing  elfe),  the  degrees  and  minutes  in  the  arc  BC,  cut  off 
by  the  perpendicular,  will  meafure  the  angle  RAH  required. 
For,  from  the  make  of  the  quadrant,' BAD  is  a  right  angle; 
therefore  BAR  is  likewife  right,  being  equal  to  it.  °  But,  be- 
caufe  HK  is  horizontal,  and  A.C  perpendicular,  HAG  will  be 
a  right  angle,  and  therefore  equal  alfo  to.  BAR.  From  thofe 
angles  fubtraft  the  part  HAB  that  is  common  to  both  ;  and 
there  will  remain  the  angle  BAC  equal  to  the  angle  RAH.  But 
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fhc  arc  BC  is  the  measure  of  the  angle  BAC  ;  confequently,  it 
,is  likewife  the  meafure  of  the  angle  UAH. 

Let  it  now  be  required  to  meafure  the  angle  ACB  (fig.  53.) 
in  any  plane  comprehended  between  the  right  lines  AC  and 
BC,  drawn  from  two  points  A  and  B,  to  the  place  of  ftation 
C.  Let  the  graphometer  be  placed  at  C,  fupported  by.  its  ful¬ 
crum,  and  let  the  immoveable  fights  on  the  fide  of  the  inftru- 
ment  DE  be  directed  towards  the  point  A  ;  and  the  fights  of 
the  ruler  FG  be  dire£ted  to  the  point  B.  It  is  evident  that  the 
moveable  ruler  cuts  ofT  an  arc  DHG,  which  is  the  meafure  of  the 
angle  ACB  fought. 

Fig.  54,  55,  56,  57,  and  58.  To  deferibe  the  conJlruBion  and 
•ufe  of  the  protraflor,  of  the  line  of  chords,  and  of  the  line  of 
equal  parts.  The  protractor  is  a  (mail  femicircle  of  brafs,  or 
fuch  l'olid  matter.  The  femicircumference  is  divided  into  1  80 
degrees.  The  ufe  of  it  is,  to  draw  angles  on  any  plane,  as  on 
paper,  or  to  examine  the  extent  of  angles  already  laid  down. 
For  this  laft  purpofe,  let  the  fmall  point  in  the  centre  of  the  pro¬ 
tractor  be  placed  above  the  angular  point,  and  let  the  fide  AB 
coincide  with  one  of  the  fides  that  contain  the  angle  propofed; 
the  number  of  degrees  cut  offby  the  other  fide,  computing  on 
the  protraCior  from  B,  will  fliow  the  quantity  of  the  angle  that  is 
to  be  meafured. 

But  if  an  angle  is  to  be  made  of  a  given  quantity  on  a  given 
line,  and  at  a  given  point  of  that  line,  let  AB  coincide  with  the 
given  line,  and  let  the  centre  A  of  the  inftrument  be  applied  to 
that  point.  Then  let  there  b  a  mark  made  at  the  given  num¬ 
ber  of  degrees,  and  a  righ'  line  drawn  from  that  mark  to  the 
given  point  will  conflitute  an  ugle  with  the  given  right  line 
of  the  quantity  required,  as  is  manifeft. 

This  is  the  moll  natural  and  eafy  method,  either  for  examining 
the  extent  of  an  angle  on  paper,  or  for  deferibing  on  paper  an 
angle  of  a  given  quantity. 

But  when  there  is  Scarcity  of  inftruments,  or  beraufe  a  line  of 
chords  is  more  eafily  carried  about  (being  deferibed  on  a  ruler 
on  which  there  are  many  other  lines  befides),  practical  geome¬ 
tricians  frequently  make  ufe  of  it.  It  is  made  thus  :  let  the 
quadrant  of  a  circle  be  divided  into  90  degrees  (as  in  fig  55.). 
The  line  BC  is  the  chord  of  90  degrees  ;  the  chord  of  every 
arc  of  the  quadrant  is  transferred  to  this  line,  which  is 
always  marked  with  the  number  of  degrees  in  the  correfponding 
arc. 

Note,  That  the  chord  of  60  degrees  is  equal  to  the  radius, 
If  now  a  given  angle  EDF  is  to  be  mcal'ured  by  the  line 
of  chords  from  the  centre  D,  with  the  diltance  DG  (the 
chord  of  60  degrees),  deferibe  the  arc  GF ;  and  let  the 
points  G  and  F  be  marked  where  this  arc  interfeCts  the 
fides  of  the  angle.  Then  if ^ the  diltance  GF1,  applied  on  the 
line  of  chords  from  C  to  B,  gives  (for  example)  25  degrees,  this 
fhall  be  the  meafure  of  the  angle  propofed. 

When  an  obtufe  angle  is  to  be  meafured  with  this  line,  let  its 
complement  to  a  femicircle  be  meafured,  and  thence  it  will  be 
known.  It  were  eafy  to  transfer  to  the  diameter  of  a  circle  the 
chords  of  all  arches  to  the  extent  of  a  femicircle  ;  but  fuch  are 
rarely  found  marked  upon  rules. 

But  now,  if  an  angle  of  a  given  quantity,  fuppofe  of  50 
degrees,  is  to  be  made  at  a  given  point  M  of  the  right  line 
KL  (fig.  6.)  From  the  centre  M,  and  the  diltance  MN, 
equal  to  the  chord  of  60  degrees,  deferibe  the  arc  QN.  Take 
off  an  arc  NR,  whofe  chord  is  equal  to  that  of  50  degrees  on 
the  line  of  chords  ;  join  the  points  M  and  R  ;  and  it  is  plain 
that  MR  fhall  contain  an  angle  of  50  degrees  with  the  line  KL 
propofed. 

But  fometimes  we  cannot  produce  Jhe  fides  till  they  be  of 
the  length  of  a  chord  of  60  degrees  on  our  fcale  ;  in  which  cafe 
it  is  to  work  by  a  circle  of  proportions  (that  is,  a  foCtor), 
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by  which  an  arc  may  be  made  of  a  given  number  of  degrees  to 
any  radius. 

The  quantities  of  angles  are  likewife  determined  by  other  lines 
ufually  marked  upon  rules,  as  the  lines  of  fines,  tangents,  and 
fecants  ;  but  as  thefe  methods  are  not  fo  eafy  or  fo  proper  in  this 
place,  we  omit  them. 

To  delineate  figures  limilar  or  like  to  others  given,  befides 
the  equality  of  the  angles,  the  fame  proportion  is  to  be  pre¬ 
ferred  among  the  fides  of  the  figure  that  is  to  be  delineated,, 
as  is  among  the  fides  of  the  figures  given.  For  which  purpofe, 
on  the  rules  ufed  by  artifts,  there  is  a  line  divided  into  equal 
parts,  more  or  lefs  in  number,  and  greater  or  lefs  in  quantity  ac¬ 
cording  to  the  pleafure  of  the  maker.  Fig.  58. 

A  foot  is  divided  into  inches  ;  and  an  inch,  by  means  of  tranf- 
verfe  lines,  into  100  equal  parts  ;  fo  that  with  this  fcale,  any 
number  of  inches  below  12,  with  any  part  of  an  inch,  can  be 
taken  by  the  compaffes,  providing  fuch  part  be  greater  than  the 
100th  part  of  an  inch.  And  this  exa&nefs  is  very  necellary  ia 
delineating  the  plans  of  houfes,  and  in  other  cafes. 

The  diameter  of  a  circle  being  given,  to  find  its  circumference 
nearly. — The  periphery  of  any  polygon  inferibed  in  the  circle 
is  lefs  than  the  circumference,  and  the  periphery  of  any  polygon 
deferibed  about  a  circle  is  greater  than  the  circumference. 
"Whence  Archimedes  firft  difeovered  that  the  diameter  was  in 
proportion  to  the  circumference,  as  7  to  22  nearly ;  which 
ferves  for  common  ufe.  But  the  moderns  have  computed  the 
proportion  of  the  diameter  to  the  circumference  to  greater  exa£t- 
nefs.  Suppofing  the  diameter  ico,  the  periphery  will  be  more 
than  314,  but  lefs  than  313.  The  diameter  is  more  nearly  to 
the  circumference  as  113^0  355.  But  Ludolphus  van  Cuelem 
exceeded  the  labours  of  all  ;  for  by  immenfe  ftudy  be  found,  that 
fuppofing  the  diameter 

1 00,000  000,000, 000,000, 000, 000, 000, 000,000,. 
the  periphery  will  be  lefs  than 
314,159,263,358,979,3  23,846,264,338,327,951, 
but  greater  than 

314,159,265,358,979.323,846,264,338,327,950; 

whence  it  will  be  eafy,  any  part  of  the  circumference  being- 

given  in  degrees  and  minutes,  to  aifign  it  in  parts  of  the  diac 

meter. 

Chap.  II.  Of  Surveying  and  Meafuring  Land. 

Hitherto  we  have  treated  of  the  meafuring  of  angles  and 
fides,  whence  it  is  abundantly  eafy  to  lay  down  a  field,  a  plane, 
or  an  entire  country  ;  for  to  this  nothing  is  requifite  but  the 
protraflion  of  triangles  and  of  other  plain  figures,  after  having 
meafured  their  tides  and  angles.  But  as  this  is  efteemed  an  im¬ 
portant  part  of  praflical  geometry,  we  fhall  fubjoin  here  an  ac¬ 
count  of  it  with  all  pofiible  brevity  ;  fuggefting  withal,  that  a 
furveyor  will  improve  himfelf  more  by  one  day  s  practice  than 
by  a  great  deal  of  reading. 

To  explain  what  fnrveying  is,  and  what  infirvments  Sur¬ 
veyors  ufe. — Firfi,  it  is  necetiary  that  the  furveyor  view  the  field 
that  is  to  be  meafured,  and  inveftigate  its  fides  and  angles,  by 
means  of  an  iron  chain  (having  a  particular  mark  at  each  foot 
of  length,  or  at  any  number  of  feet,  as  may  be  moll  convenient 
for  reducing  lines  or  furfaccs  to  the  received  meafures),  and  the 
graphometer  deferibed  above.  Secondly,  it  is  neceflary  to  deli¬ 
neate  the  field  in  piano,  or  to  form  a  map  of  it  ;  that  is,  to  lay 
down  on  paper  a  figure  fimilar  to  the  field  ;  which  is  done  by 
the  protraCtor  (or  fine  of  chords)  and  the  line  of  equal  parts. 
Thirdly,  it  is  neceffary  to  find  out  the  area  of  the  field  fo  fur- 
veyed  and  reprefented  by  a  map.  Ot  this  laid  we  are  to  treat 
below. 

The  fides  and  angles  of  fmall  fields  are  furveyed  by  the  help 
of  a  plain-table  :  which  is  generally  of  an  oblong  reftangular 
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figure,  and  fupported  by  a  fulcrum,  fb  as  to  turn  every  way  by 
means  of  a  ball  and  locket.  It  has  a  moveable  frame,  which 
fui-rounds  the  board,  and  ferves  to  keep  a  clean  paper  put  on  the 
board  clofe  and  right  to  it.  The  tides  of  the  frame  facing  the 
paper  are  divided  into  equal  parts  every  way.  The  board  hath 
betides  a  box  with  a  magnetic  needle,  and  moreover  a  large  in¬ 
dex  with  two  tights.  On  the  edge  of  the  frame  of  the  board  are 
marked  degrees  and  minutes,  to  as  to  fupply  the  room  of  a 
graphometer. 

Fig.  59.  To  delineate  a  field  by  tie  help  of  a  plain- table, 
from  one  Jlation  whence  all  its  angles  may  be  feen  and  their  df- 
tances  meafured  by  a  chain. — Let  the  field  that  is  to  belaid  down 
be  ABODE.  At  any  convenient  place  F,  let  the  plain-table 
be  eredled,  cover  it  with  clean  paper,  in  which  let  fome  point 
near  the  middle  reprefent  the  ftation.  Then  appl)  ing  at  this  place 
the  index  with  the  fights,  diredl  it  fo  as  that  through  the  fights 
fome  mark  maybe  feen  at  one  of  the  angles,  fuppofe  A;  and 
from  the  point  F,  reprefenting  the  ftation,  draw  a  faint  right 
line  along  the  fide  of  the  index  :  then,  by  the  help  of  the  chain, 
let  FA  the  diftauce  of  the  ftation  from  the  forefaid  angle  be  mea¬ 
fured.  Then  taking  what  part  you  think  convenient  for  a  foot 
or  pace  from  the  line  of  equal  parts,  let  off  on  the  faint  line  the 
parts  correfponding  to  the  line  FA  that  was  meafured  ;  and  let 
there  be  a  mark  made  reprefenting  the  angle  of  the  field  A. 
Keeping  the  table  immoveable,  the  fame  is  to  be  done  with  the 
reft  of  the  angles;  then  right  linesjoining  thofe  marks  lliail  in¬ 
clude  a  figure  like  to  the  field. 

The  fame  thing  is  done  in  like  manner  by  the  graphometer  : 
for  having  obferved  in  each  of  the  triangles,  AFB,  BFC,  CFD, 
&c.  the  angle  at  the  ftation  F,  and  having  meafured  the  lines 
from  the  ftation  to  the  angles  of  the  field,  let  fimilar  triangles 
be  protradted  on  paper,  having  their  common  vertex  in  the  point 
of  ftation.  All  the  lines,  excepting  thofe  which  reprefent  the 
fides  of  the  field,  are  to  be  drawn  faint  or  obfeure. 

Note  1.  When  a  furveyor  wants  to  lay  down  a  field,  let  him 
place  diftindtly  in  a  regifter  all  the  obfervations  of  the  angles, 
and  the  meafures  of  the  fides,  until,  at  time  and  place  convenient, 
he  draw  out  the  figure  on  paper. 

Note  2.  The  obfervations  made  by  the  help  of  the  grapho¬ 
meter  are  to  be  examined  :  for  all  the  angles  about  the  point  F 
ought  to  be  equal  to  four  right  ones. 

Fig.  60.  To  lay  down  a  field  by  means  of  two  fiations,  from 
each  of  which  all  the  angles  can  be  feen,  by  meafuring  only  the 
difiavee  cf  the  fiations. — Let  the  inftrument  be  placed  at  the  fta¬ 
tion  F  :  and  having  cholen  a  point  reprefenting  it  upon  the 
paper  which  is  laid  upon  the  plain  table,  let  the  index  be  ap¬ 
plied  at  this  point,  fo  as  to  be  moveable  about  it.  Then  let  it 
be  diredted  fuccelfively  to  the  feveral  angles  of  the  field  :  and 
when  any  angle  is  feen  through  the  fights,  draw  an  obfeure  line 
along  the  fide  of  the  index.  Let  the  index,  with  the  fights,  be 
diredfed  after  the  fame  manner  to  the  ftation  G  :  on  the  obfeure 
line  drawn  along  its  fide,  pointing  to  A,  fet  off  from  the  l'cale 
of  equal  parts  a  line  correfpondirg  to  the  meafured  diftance  of 
the  fiations,  and  this  will  determine  the  point  G.  Then  re¬ 
move  the  inftrument  to  the  ftation  G,  and,  applying  the  index 
to  the  line  reprefenting  the  diftance  of  the  ftations,  place  the 
inftrument  fo  that  the  firft  ftation  may  be  feeri  through  the  fights. 
Then  the  inftrument  remaining  immoveable,  let  the  index  be 
applied  to  the  point  reprefenting  the  feco.id  ftation  G,  and  be 
lucceifively  diredled  by  means  of  its  fights  to  all  the  angles  of 
the  field,  drawing  (as  before)  obfeurt  Inesi-andthe  interfedtion 
of  the  two  obfeure  lines  that  were  drawn  to  the  fame  angle  from 
the  two  ftations  will  always  reprefi  nt  that  angle  on  the  plan. 
Care  muft  be  taken  that  thofe  line.'-  be  not  miftaken  for  one  ano¬ 
ther.  Linesqoinmg  thofe  inteiledlions  will  form  a  figure  on  the 
paper  like  to  the  field. 
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It  will  not  be  difficult  to  Jo  the  fame  by -the  graphometer,  If 
you  keep  a  diftindl  account  of  your  obfervations  of  the  angles 
made  by  the  line  joining  the  ftations,  and  the  lines  drawn  from, 
the  ftations  to  the  refpedtive  angles  of  the  field.  And  this  is 
the  moft  common  manner  of  laying  down  whole  countries. 
The  tops  of  two  mountains  are  taken  for  two  ftations,  and  their 
diftance  is  either  meafured  by  fome  of  the  methods  mentioned 
above,  or  is  taken  according  to  common  repute.  The  fights  are 
fuccelfively  diredled  towards  cities,  churches,  villages,  forts,  lakes, 
turning  of  rivers,  woods,  &c. 

Note,  The  diftance  of  the  ftations  ought  to  be  great  enough, 
with  refpedl  to  the  field  that  is  to  be  meafured  ;  fuch  ought  to 
be  chofen  as  are  not  in  a  line  with  any  angle  of  the  field.  And 
care  ought  to  be  taken  likewife  that  the  angles,  for  example, 
FAG,  FDG,  &c.  be  neither  very  acute,  nor  very  obtufe.  Such 
angles  are  to  be  avoided  as  much  as  poffible  ;  and  this  admonition 
is  found  very  ufeful  in  pradtice. 

Fig.  61.  To  lay  doivsi  any  field,  however  irregular  its  figure 
maybe,  by  the  help  of  the.  graphometer. — Let  ABCFDHG  be 
fuch  a  field.  Let  its  angles  (in  going  round  it)  be  obferved  with 
a  graphometer,  and  noted  down  ;  let  its  fides  be  meafured  with  a 
chain  ;  and  let  a  figure  like  the  given  field  be  protradled  on  pa¬ 
per.  If  any  mountain  is  in  the  circumference,  the  horizontal 
line  hid  under  it  is  to  be  taken  for  a  fide,  which  may  be  found  by 
two  or  three  obfervations  according  to  fome  of  the  methods  de- 
feribed  above  ;  and  its  place  on  the  map  is  to  be  diftinguifhed  by 
a  ftiade,  that  it  may  be  known  a  mountain  is  there. 

If  not  only  the  circumference  of  the  field  is  to  be  laid  down  or* 
the  plan,  but  alfo  its  contents,  as  villages,  gardens,  churches, 
public  roads,  we  muft  proceed  in  this  manner. 

Let  there  be  (for  example)  a  church  F,  to  be  laid  down  in  the 
plan.  Let  the  angles  ABF,  BA F  be  obferved  and  protradted 
on  paper  in  their  proper  places,  the  interfedlion  of  the  two  fide* 
BF  and  AF  will  give  the  place  of  the  church  on  the  paper  :  or, 
more  exadlly,  the  lines  BF,  AF  being  meafured,  let  circles  be 
deferibed  from  the  centres  B  and  A,  with  parts  from  the  fcale 
correfponding  to  the  diftances  BF  and  AF,  and  the  place  of  the  , 
church  will  be  at  their  interfedlion. 

Note  1.  While  the  angles  obferved  by  the  graphometer  are 
taken  down,  )mu  muft  be  careful  to  diltinguilh  the  external  an¬ 
gles,  as  E  and  G,  that  they  may  be  rightly  protradled  afterwards 
on  paper. 

Note  2.  Our  obfervations  of  the  angles  may  be  examined  by 
computing  if  all  the  internal  angles  make  twice  as  many  rio-ht 
angles,  four  excepted,  as  there  are  fides  of  the  figure.  But° in 
place  of  any  external  angle  DEC,  its  complement  to  a  circle  is 
to  he  taken. 

Fig.  62.  To  lay  down  a  plant  field  without  infiruments. _ 

Ifa  Imall  field  is  to  be  meafured,  and  a  map  of  it  to  be  made, 
and  you  are  not  provided  with  inftruments  ;  let  it  be  fuppofed 
to  be  divided  into  triangles,  by  right  lines,  as  in  the  figure  ; 
and  after  meafuring  the  three  fides  of  any  of  the  triangles,  for 
example  of  ABC,  let  its  fides  be  laid  down  from  a  convenient 
fcale  on  paper.  Again,  let  the  other  two  fides  BD,  CD  of  the 
triangle  CBD  be  meafured  and  protradled  on  the  paper  by  the 
fame  Icale  as  before.  In  the  lame  manner  proceed  with  the 
reft  of  the  triangles  of  which  the  field  is  compofed,  and  the  map 
of  the  field  will  be  perfedted  ;  for  the  three  fides  of  a  triangle 
determine  the  triangle  ;  whence  each  triangle  on  the  paper  is 
fimilar  to  its  eorrefpondent  triangle  in  the  field,  and  is  fimilarly 
fituated  ;  confequently  the  whole  figure  is  like  to  the  whole 
field. 

It  the  field  be  fmall,  and  all  its  angles  may  be  feen  from  one 
ftation,  it  may  be  very  well  laid  down  by  the  plain-table.  If  the 
field  be  larger,  and  have  the  requifite  conditions,  and  great  ex- 
adlnefs  is  not  expedted,  it  likewife  may  be  plotted  by  means  of 
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the  plain-table,  or  by  the  graphometer  but  in  fields  that  are 
irregular  and  mountainous,  when  an  exadlmap  is  required,  we 
are  to  make  ufe  of  the  graphometer,  but  rarely  of  the  plain 
table. 

Having  protradled  the  bounding  lines,  the  particular  parts 
eontained  within  them  may  be  laid  down  by  the  proper  opera¬ 
tions  for  this  purpofe;  for  we  may  trull  more  to  the  meafuring 
of  fides  than  to  the  obferving  of  angles.  We  are  not  to  compute 
four-fided  and  many-fided  figures  till  they  are  refolved  into  tri¬ 
angles  :  for  the  fides  do  not  determine  thofe  figures. 

In  the  laying  down  of  cities,  or  the  like,  we  may  make 
ufe  of  any  of  the  methods  deferibed  above  that  may  be  molt  con¬ 
venient. 

The  map  being  fin  idled,  it  is  transferred  on  clean  paper,  by 
putting  the  firft  fketch  above  it,  and  marking  the  angles  by  the 
point  of  a  fmall  needle.  Thefe  points  being  joined  by  right 
lines,  and  the  whole  illuminated  by  colours  proper  to  each  part, 
and  the  figure  of  the  mariner’s  compafs  being  added  to  diltinguilh 
the  north  and  fouth,  with  a  fcale  on  the  margin,  the  map  or 
plan  will  befinifhed  and  neat. 

Chat.  III.  Of  the  Surfaces  of  Bodies. 

The  fuperficial  meafures  are,  firft,  the  fquare  inch  ;  fecondly, 
the  fquare  foot,  containing  144  fquare  inches  ;  thirdly,  the 
fquare  yard,  containing  9  fquare  feet ;  fourthly,  the  pole,  con¬ 
taining  30-  fquare  yards;  fifthly,  the  rood,  containing 40  poles; 
fixthly,  the  acre,  containing  4  roods. 

Fig.  63.  To  find  out  the  area  of  a  rectangular  parallelogram 
ABCD. — Let  the  fide  AB,  for  example,  be  5  feet  long,  and  BC 
(which  conllitutes  with  BA  aright  angle  at  B)  be  17  feet.  Let 
17  be  multiplied  by  5,  and  the  produdl  85  will  be  the  number 
of  fquare  feet  in  the  area  of  the  figure  ABCD.  But  il  the  pa¬ 
rallelogram  propofed  is  not  rectangular  as  BEFC,  its  bafe  BC 
multiplied  into  its  perpendicular  height  AB  (not  into  its  fide 
BE)  will  give  its  area. 

Fi  g.  64,  To  find  the  area  of  a  given  triangle. — Let  the  tri¬ 
angle  BAC  be  given,  whofe  bafe  BC  is  fuppofed  9  feet  long  r 
let  the  perpendicular  AD  be  drawn  from  the  angle  A  oppofite 
to  the  bafe,  and  let  us  fuppofe  AD  to  be  4  feet.  Let  the  half 
of  the  perpendicular  be  multiplied  into  the  bale,  or  the  half  of 
the  bafe  into  the  perpendicular,  or  take  the  half  of  the  produdl 
of  the  whole  bafe  into  the  perpendicular;  the  produdl  gives  18 
fquare  feet  for  the  area  of  the  given  triangle. 

Fig.  63.  To  find  the  area  of  any  rectilineal  figure. — If  the 
figure  be  irregular,  let  it  be  refolved  into  triangles  ;  and  draw¬ 
ing  perpendiculars  to  the  bafes  in  each  of  them,  let  the  area  of 
each  triangle  be  found  by  the  preceding  propofition,  and  thelum 
of  thefe  areas  will  give  the  area  of  the  figure. 

Fig.  66.  The  area  of  the  ordinate  figure  ABEFGH  is  equal 
ta  the  produCi  of  the  half  circumference  of  the  polygon,  multiplied 
into  the  perpendicular  drawn  from  the  centre  of  the  circumfcribed 
circle  to  the  fide  of  the  polygon. — For  the  ordinate  figure  can  be 
refolved  into  as  many  equal  triangles  as  there  are  fides  of  the 
figure  ;  and  fince  each  triangle  is  equal  to  the  produdl  of  half 
the  bafe  into  the  perpendicular,  it  is  evident  that  the  fum  of  all 
the  triangles  together,  that  is  the  polygon,  is  equal  to  the  pro¬ 
dudl  of  half  the  fum  of  the  bafes  (that  is  the  half  of  the  circum¬ 
ference  of  the  polygon)  into  the  common  perpendicular  height 
of  the  triangles  drawn  from  the  centre  C  to  one  of  the  fides  ;  for 
example,  to  AB. 

Fig.  67.  The  area  of  a  circle  is  found  by  multiplying  the 
half  of  the  periphery  into  the  radius,  or  the  half  of  the  radius  into 
the  periphery. — For  a  circle  may  be  confidered  as  a  polygon, 
the  fum  of  whofe  bafes  is  equal  to  the  circumference  of  the  circle, 
and  the  perpendicular  height  is  the  radius. 

Hence  all'o  it  appears,  that  the  area  of  the  fedtor  ABCD  is 
produced  by  multiplying  the  half  of  the  arc  into  the  radius,  and 
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likewife  that  the  area  of  the  fegment  of  the  circle  ADC  is  found 
by  fubtradling  from  the  area  of  the  fedtor  the  area  of  the  tri¬ 
angle  ABC. 

Fig.  68.  The  circle  is  to  the  fquare  of  the  diameter  as  11  to 
14  nearly. — For  if  the  diameter  AB  be  fuppofed  to  be  7,  the  cir¬ 
cumference  AIIBK  will  be  almott  22,  and  the  area  of  the.  fquare 
DC  will  be  49  :  and,  by  the  preceding  prop,  the  area  of  the 
circle  will  be  .384:  therefore  the  fquare  DC  will  be  to  the  in- 
feribed  circle  as  49  to  38-5,  or  •  as  98  to  77 ,  that  is,  as  14 
to  IT. 

To  meafure  the  furface  of  any  prifm. — Aprifin  is  contained  by 
planes,  of  which  two  oppofite  fides  (commonly  called  the  bafes) 
are  plain  redtilineal  figures;  and  other  fides  are  parallelograms ; 
the  whole  fuperficies  of  the  prifm  confilts  of  the  fum  of  thofe 
taken  altogether. 

To  meafure  the  fuperficies  of  any  pyramid. — Since  its  bafis  is  a 
redtilineal  figure,  and  the  reft  of  the  planes  terminating  in 
the  top  of  the  pyramid  are  triangles  ;  thefe  meafured  fepa- 
rately,  and  added  together,  give  the  furface  of  the  pyramid  re¬ 
quired. 

To  meafure  the  fuperficies  of  any  regular  body. — Thefe  bodies  • 
are  called  regular,  which  are  bounded  by  equilateral  and  equian¬ 
gular  figures.  The  fuperficies  of  the  tetraedon  confifis  of  four 
equal  and  equiangular  triangles  ;  the  fuperficies  of  the  hexaedron 
or  cube,  of  fix  equal  fquares  ;  an  odtoedron,  of  eight  equal 
equilateral  triangles  ;  a  dodecaedron,  of  twelve  equal  and  ordi¬ 
nate  pentagons  ;  and  the  fuperficies  of  an  icofiedron,  of  twenty 
equal  and  equilateral  triangles.  Therefore  it  will  be  eaty  to 
meafure  thele  lurfaces  from  what  has  been  already  fiiown. 

In  the  fame  manner  We  may  meafure  the  fuperficies  of  a  folid  . 
contained  by  any  planes. 

To  meafure  the  fuperficies  of  a  cylinder. — Becaufe  a  cylinder 
differs  very  little  from  a  prifm,  whole  oppofite  planes  or  bafes 
are  ordinate  figures  of  an  infinite  number  of  fides,  it  appears 
that  the  fuperficies  of  a  cylinder,  without  the  bafis,  is  equal  to  • 
an  infinite  number  of  parallelograms  ;  the  common  altitude  of 
all  which  is  the  fame  with  the  height  of  the  cylinder,  and  the 
bafes  of  them  all  differ  very  little  from  the  periphery  of  the 
circle  which  is  the  bafe  of  the  cylinder.  Therefore  this  peri¬ 
phery  multiplied  into  the  common  height  gives  the  fuperficies 
of  the  cylinder,  excluding  the  bafes.  - 

This  propofition  concerning  the  meafure  of  the  furface  of  the 
cylinder  (excluding  its  bafis)  is  evident  from  this,  that,  when  it 
is  conceived  to  be  fpread  out,  it  becomes  a  parallelogram,  whofe 
bafe  is  the  periphery  of  the  circle  of  the  bafe  of  the  cylinder 
llretched  into  a  right  line,  and  whofe  height  is  the  fame  with  the 
height  of  the  cylinder. 

To  meafure  the  furface  of  a  right  cone. — The  furface  of  a  right' 
cone  is  very  little  different  from  the  furface  of  a  right  pyramid, 
having  an  ordinate  polygon  for  its  bafe  of  an.  infinite  number  of 
fides  ;  the  furface  of  which  (excluding  the  bafe)  is  equal  to  the 
fum  of  the  triangles.  The  lum  of  the  bafes  of  thefe  triangles  is 
equal  to  the  periphery  of  the  circle  of  the  bafe,  and  the  common 
height  of  the  triangles  is  the  fide  of  the  cone;  wherefore  the 
fum  of  thefe  triangles  is  equal  to  the  produdl  of  the  fum  of  the 
bafes  (i.  e.  the  periphery  of  the  bafe  of  the  cone)  multiplied  into  . 
the  half  of  the  common  height,  or  it  is  equal  to  the  produdl  of. 
the  periphery  of  the  bafe, 

1  f  the  furface  of  a  cone  is  fuppofed  to  be  fpread  out  on  a  1 
plane,  it  will  become  a  fedtor  of  a  circle,  whofe  radius  is  the 
fide  of  the  cone ;  and  the  arc  terminating  the  fedtor  is  made  from  . 
the  periphery  of  the  bate. 

To  meafire  the  furface  of  a  given  fphere. — Let  there  be  a  1 
fphere,  whole  radius  is  given,  and  let  the  area  of  its  convex  fur¬ 
face  be  required.  Archimedes  demonfirates  that  its  furface  is 
equal  to  the  area  of  four  great  circles  of  the  fphere  ;  that  is,  let  •. 
the  area  of  the  great  circle  be  multiplied  by  4,  and  the  nrodqdlt 
9  G 
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will  give  the  area  of  the  fphere;  or  the  area  of  the  fphere  given 
is  equal  to  the  area  of  a  circle  whole  radius  is  the  diameter  of  the 
fphere. 

Chap.  IV.  Of  folid  Figures  and  their  Mevfuralion,  compre¬ 
hending  likevuife  the  Principles  of  Gauging  Vejfcls  of  all  Fi¬ 
gures. 

As  in  the  former  part  of  this  treatife  we  took  an  inch  for  the 
fmallelt  meafure  in  length,  and  an  inch  fquare  for  the  fmallelt 
fuperficial  meafure  ;  to  now,  in  treating  of  the  menluration 
of  lolids,  we  take  a  cubical  inch  for  the  fmallelt  folid  mea¬ 
fure. 

By  aft  of  parliament  1706,  any  round  veffel  commonly  called 
a  cylinder,  having  an  even  bottom,  being  feven  inches  in  dia¬ 
meter  throughout,  and  fix  inches  deep  from  the  top  of  the  infide 
to  the  bottom  (which  veifel  will  be  found  by  computation  to 
contain  2,30  cubical  inches),  or  any  veifel  containing  231 
cubical  inches,  and  no  more,  is  deemed  to  be  a  lawful  wine- 
gallon.  A  pint  therefore  contains  28-’-  cubical  inches  ; 
2  pints  make  a  quart  ;  4  quarts  a  gallon  ;  18  gallons  a  round- 
let  ;  3  roundlets  and  an  half,  or  63  gallons,  make  a  hoglhead  ; 
the  half  of  a  hoglhead  is  a  barrel  :  1  hoglhead  and  a  third,  or 
84  gallons,  make  a  puncheon  ;  1  puncheon  and  a  half,  or  2 
hoglheads,  or  126  gallons,  make  a  pipe  or  butt ;  the  third  part 
of  a  pipe,  or  42  gallons,  make  a  tierce  ;  2  pipes,  or  3  pun¬ 
cheons,  or  4  hoglheads,  make  a  ton  of  wine.  Though  the 
wine  gallon  is  now  fixed  at  231  cubical  inches,,  the  flifidard  kept 
in  Guildhall  being  meafured,  before  many  perfons  of  diftinftion. 
May  25,  16S8,  it  was  found  to  contain  only  224  fuch  inches. 

In  beer-meafure,  a  gallon  contains  282  cubical  inches  ;  con¬ 
sequently  35^  cubical  inches  make  a  pint,  2  pints  make  a 
quart,  4  quarts  make  a  gallon,  9  gallons  a  firkin,  4  firkins  a 
barrel.  In  ale,  8  gallons  make  a  firkin,  and  32  gallons  make 
a  barrel.  By  an  aft  of  the  firft  of  William  and  Mary,  34  gal¬ 
lons  is  the  barrel,  both  for  beer  and  ale,  in  all  places,  except 
within  the  weekly  bill  of  mortality. 

“  For  meafuresof  corn,  the  Wirichefter  gallon  contains  272- 
cubical  inches  ;  2  gallons  make  a  peck  ;  4  pecks,  or  8  gallons 
(that  is,  2178  cubical  inches),  make  a  bufhel  ;  and  a  quarter 
is  8  bufhels. 

“  A  Paris  pint  is  48  cubical  Paris  inches,  and  is  nearly  equal 
to  an  Etiglifh  wine-quart.  The  Boiffean  contains  664.68099 
Paris  cubical  inches,  or  780.36  Englith  cubical  inches. 

“  The  Roman  amphora  was  a  cubical  Roman  foot,  the 
congius  was  the  eighth  part  of  the  amphora,  the  fextarius  was 
one-fixth  of  the  congius.  They  divided  the  fextarius  like  the  as 
or  libra.  Of  dry  meafiures,  the  medimnus  was  equal  to  two  ara- 
phoras,  that  is,  about  ij-f  Englith  legal  buth'els ;  and  the  modius 
was  the  third  part  of  the  amphora." 

To  find  the  folid  content  of  a  given  prfin. — Let  the  area  of  the 
bafe  of  the  prifm  be  meafured,  and  be  multiplied  by  the  hemht 
of  the  prifm  ;  the  produft  will  give  the  folid  content  of  the 
prifm . 

To  find  the  folid  content  of  a  given  pyramid. — The  area  of  the 
bafe  being  found,  let  it  be  multiplied  by  the  third  part  of  the 
height  of  the  pyramid,  or  the  third  part  of  the  bafe  by  the 


height}  the  produft  will  give  the  folid  content,  by  17th  12. 
Eucl. 

If  the  folid  content  of  a  frujlum  of  a  pyramid  is  required, 
firft  let  the  folid  content  of  the  entire  pyramid  be  found  ;  from 
which  fubtraft  the  folid  content  of  the  part  that  is  wanting,  and 
the  folid  content  of  the  broken  pyramid  will  remain. 

To  find  the  content  of  a  given  cylinder. — The  area  of  the  bafe 
being  found,  multiply  it  by  the  height  of  the  cylinder,  and  the 
folid  contents  of  the  cylinder  will  be  produced. 

Fig.  69.  In  this  manner  may  be  meafured  the  folid  content 
of  veflcls  and  calks  not  much  different  from  a  cylinder,  as 


ABCD.  If  towards  the  middle  EF  it  be  fomewhat  groffer,  the 
area  of  the  circle  of  the  bafe  being  found  and  added  to  the  area 
of  the  middle  circle  EF,  and  the  half  of  their  fum  taken  for  the 
bafe  of  the  veffel,  and  multiplied  into  its  height,  the  folid  con¬ 
tent  of  the  given  veffel  will  be  nearly  produced. 

To  find  the  folid  content  of  a  given  cone. — Let  the  area  of  the 
bafe  be  multiplied  into  ±  of  the  height,  the  produft  will  give 
the  folid  content  of  the  cone  ;  for  by  the  10th  12.  Eud.  a 
cone  is  the  third  part  of  a  cylinder  that  has  the  fame  bafe  and 
height. 

To  find  the  folid  content  of  a  fruftum  of  a  cone  cut  by  a  plane 
parallel  to  the  plane  of  the  bafe. —  Firfi,  let  the  height  of  the  en¬ 
tire  cone  be  found,  and  thence  its  folid  content  ;  from  which 
fubtraft  the  folid  content  of  the  cone  cut  off  at  the  top,  there 
will  remain  the  folid  content  of  th e  fruftum  of  the  cone. 

Fig.  70.  Some  cafks  whofe  ftaves  are  remarkably  bended 
about  the  middle,  and  Itraight  towards  the  ends,  may  be  taken  for 
two  portions  of  cones,  without  any  confiderable  error.  Thus 
ABEF  is  a  frujlum  of  a  right  cone,  to  whofe  bafe  EF,  on  the 
other  fide,  there  is  another  fimilar  frujlum  of  a  cone  joined, 
EDCF.  The  vertices  of  thefe  cones,  if  they  be  fuppofed  to  be' 
completed,  will  be  found  at  G  and  H.  Whence  (by  the 
preceding  propofition)  the  folid  content  of  fuch  veilels  may  be 
found. 

Fig.  71.  A  cylinder  circumfcribed  about  a  fphere,  that  is, 
having  its  bafe  equ'al  to  a  great  circle  of  the  fphere,  and  its 
height  equal  to  the  diameter  of  the  fphere,  is  to  the  fphere  as 
3  to  2. 

Let  ABEC  be  the  quadrant  of  a  circle,  and  ABDC  the  cir¬ 
cumfcribed  fquare,  and  ADC  a  triangle.  By  the  revolution  of 
the  figure  about  the  right  line  AC,  as  axis,  a  hemifphere  will 
be  generated  by  the  quadrant,  a  cylinder  of  the  fame  bafe  and 
height  bv  the  fquare,  and  a  cone  by  the  triangle.  Let  thefe 
three  be  cut  any  how  by  the  plane  HF,  parallel  to  the  bafe  AB  ; 
the  feftion  in  the  cylinder  will  be  a  circle  whofe  radius  is  EH, 
in  the  hemifphere  a  circle  of  the  radius  EF,  and  in  the  cone  a 
circle  of  the  radius  GF. 

FA q  =  HFy  =  EFy  and  FAy  taken  together  (but  AFy  = 
FGy,  becaufe  AC  =  CD)  ;  therefore  the  circle  of  the  radius 
FH  is  equal  to  a  circle  of  the  radius  EF,  together  with  a  circle 
of  the  radius  GF  ;  and  fince  this  is  true  every  where,  all  the 
circles  together  deferibed  by  the  refpeftive  radii  HF  (that  is, 
the  cylinder)  are  equal  to  all  the  circles  deferibed  by  the  re¬ 
fpeftive  radii  EF  and  FG  (that  is,  to  the  hemifphere  and  the 
cone  taken  together)  ;  but  (by  the  10th  12.  Eucl.)  the  cone  ge¬ 
nerated  by  the  triangle  DAC  is  one  third  part  of  the  cylinder 
generated  by  the  lquare  BC.  Whence  it  follows,  that  the  he¬ 
mifphere  generated  by  the  rotation  of  the  quadrant  ABEC  is 
equal  to  the  remaining  two  third  parts  of  the  cylinder,  and 
that  the  whole  fphere  is  ~  of  the  double  cylinder,  circumfcribed 
about  it. 

This  is  the  celebrated  39th  prop.  1.  book  of  Archimedes  of 
the  fphere  and  cylinder;  in  which  he  determines  the  propor¬ 
tion  of  the  cylinder  to  the  fphere  inferibed  to  be  that  of  3 
to  2. 

The  following  method  is  generally  made  ufe  of  for  finding  the 
folid  content  of  barrels.  The  double  area  ot  the  greateff  circle, 
that  is,  ot  that  which  is  deferibed  by  the  diameter  AB  at  the 
middle  of  the  calk,  is  added  to  the  area  of  the  circle  at  the  end, 
that  is,  of  the  circle  DC  or  FG  (for  they  are  ufually  equal), 
and  the  third  part  of  this  turn  is  taken  for  a  mean  bafe  of  the 
cafic  ;  which  therefore  multiplied  into  the  length  of  the  cafkOP 
gives  the  content  of  the  veffel  required. 

Fig.  72  and  73.  To  find  hove  much  is  containedin  a  veffel  that  is 
in  part  empty ,  whofe  axis  is  parallel  to  the  horizon.— Let  AGBH 
be  the  great  circle  in  the  middle  of  the  cafk,  whofe  fegment  GBH 
s  filled  with  liquor,  the  fegment  GAH  being  empty ;  the  feg- 
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ment  G^H  is  known,  if  the  depth  EB  be  known,  and  EH  a 
mean  proportional  between  the  fegments  of  the  diameter  AB 
and  EB  ;  which  are  found  by  a  rod  or  ruler  put  into  the  vetTel 
at  the  orifice.  Let  the  bafis  of  the  cafk  at  a  medium  be  found, 
■which  fuppofe  ft)  be  the  circle  CKDL  ;  and  let  the  legment 
KCL  be  firr.ilar  to  the  fegment  GAH  (which  is  ‘dther  found  by 
the  rule  of  three,  becaufe  as  the  circle  AGBH  is  to  the  circle 
CKDL,  fo  is  the  fegment  GAH  to  the  fegment  KCL;  or  is 
found  from  the  tables  of  fegments  made  by  authors)  ;  and  the 
product  of  this  fegment  multiplied  by  the  length  of  the  calk  will 
give  the  liquid  content  remaining  in  the  cads. 

To  Jlnd  the  folid  content  of  a  body  however  irregular. —  Let  the 
given  body  be  immerfed  into  a  vefiel  of  water,  having  the  figure 
of  a  parallelopipedon  or  prifm,  and  let  it  be  noted  how  much 
the  water  is  railed  upon  the  immerfion  of  the  body.  For  it  is 
plain,  that  the  fpace  which  the  water  fills  alter  the  immerfion 
of  the  body  exceeds  the  fpace  filled  before  its  immerfion,  by  a 
fpace  equal  to  the  folid  content  of  the  body,  however  irregular. 
But  when  this  excels  is  of  the  figure  of  a  parallelopipedon  or 
prifm,  it  is  eafily  meafured  by  multiplying  the  area  of  the  bale, 
or  mouth  of  the  vefiel,  into  the  dilference  of  the  elevations  of  the 
water  before  and  after  immerfion  :  Whence  is  found  the  folid 
content  of  the  body  given. 

In  the  fame  way  the  folid  content  of  a  part  of  a  bod)-  may  be 
found,  by  immerfing  that  part  only  in  water. 

“  The  following  rules  are  fubjoined  for  the  ready  computation 
of  contents  of  vefiels,  and  of  any  lolids  in  the  mealures  in  ufe  in 
Great  Britain. 

“  I.  To  find  the  content  of  a  cylindric  velTel  in  wine  gallons, 
the  diameter  of  the  bafe  and  altitude  of  the  vellel  being  given  in 
inches  and  decimals  of  an  Inch. 

“  Square  the  number  of  inches  in  the  diameter  of  the  velfel ; 
multiply  this  fquare  by  the  number  of  inches  in  the  height : 
then  multiply  the  product  by  the  decimal  fraction  .0034 ;  and 
this  laid  product  (hall  give  the  content  in  wine-gallons  and  de¬ 
cimals  of  fuch  a  gallon.  To  exprefs  the  rule  arithmetically  ; 
let  D  reprefent  the  number  of  inches  and  decimals  of  an  inch 
in  the  diameter  of  the  velfel,  and  H  the  decimals  ol  an  inch  in 
the  height  of  the  velfel ;  then  the  content  in  wine-gallons  fhall 
be  DDHxT5Voo>  or  DDH  x  .0034.  Ex.  Let  the  diameter 
D  =  51.2  inches,  the  height  H  =  62.3  inches,  then  the  con¬ 
tent  ftiall  be  51.2x51.2x62.3  x.0034  =  555.27.332  wine- 
gallons.  This  follows  from  what  has  been  laid  down. 
For  the  area  of  the  bafe  of  the  vefiel  is  in  fquare  inches 
DD  X  .7854  ;  and  the  content  of  the  velfel  in  folid  inches 
is  DDHX4854;  which  divided  by  231  (the  number  of 
cubical  inches  in  a  wine-gallon)  gives  DDH  x  .0034,  the  con¬ 
tent  in  wine  gallons.  But  though  the  charges  in  the  excile  are 
made  (by  ftatute)  on  the  fuppofition  that  the  wine-gallon  con¬ 
tains  231  cubical  inches;  yet  it  is  laid,  that  in  fale  224  cubical 
inches,  the  content  of  the  fiandard  meafured  at  Guildhall  (as  was 
mentioned  above),  are  allowed  to  be  a  wine-gallon. 

“  II.  Suppofing  the  Englifh  ale  gallon  to  contain  282  cubical 
inches,  the  content  of  a  cylindric  velfel  is  computed  in  fuch  gal¬ 
lons,  by  multiplying  the  fquare  of  the  diameter  of  a  velfel  I  y  its 
height  as  formerly,,  and  their  product  by  the  decimal  fn  ftion 
.0,027,851:  that  is,  the  lblid  content  in  ale-gallons  is  DDH  X 
.0,027,851. 

“  Suppofing  the  Winchefier  bufiiel  to  contain  2187  cubical 
inches,  the  content  of  a  cylindric  velfel  is  computed  in  thofe 
bufliels  by  multiplying  the  fquare  of  the  diameter  of  the  vefiel 
by  the  height,  and  the  product  by  the  decimal  fraftion 
.0,003,60 6.  But  the  fiandard  bufiiel  having  been  mealured  by 
Mr.  JEverard  and  others  in  1696,  it  was  found  to  contain  only 
2143.6  folid  inches  ;  and  therefore  it  was  enafted,  in  the  aft  for 
laying  9  duty  upon  malt,  That  every  round  hujbel,  with  a 
plain  and  even  bottom,  being  18 !  inches  diameter  throughout,  and 


8  inches  deep,  Jhould  be.  ejleemed a  legal  Winchefier  hujbel.  Ac¬ 
cording  to  this  aft  (ratified  in  the  firft  year  of  queen  Anne) 
the  legal  Winchefier  bufiiel  contains  only  2150.42  folid  inches. 
And  the  content  of  a  cylindric  velfel  is  computed  in  fuch  bu- 
fiiels,  by  multiplying  the  fquare  of  the  diameter  by  the  height, 
and  their  produft  by  the  decimal  fraftion  .0,003,625.  Or  the 
content  of  the  vefiel  in  thofe  bulhels  is  DDH  x  .0,003,625. 

“  III.  To  compute  the  content  of  a  velfel  that  may  be  confi- 
dered  as  a  frufium  of  a  cone  in  any  of  thofe  meafuies. 

“  Let  A  reprefent  the  number  of  inches  in  the  diameter 
of  the  greater  bale,  B  the  number  of  inches, in  the  diameter 
of  the  lelfer  bafe.  Compute  the  fquare  of  A,  the  produft 
of  A  multiplied  by  B,  and  the  fquare  of  B,  and  colleft 
thefe  into  a  lum.  Then  find  the  third  part  of  this  fum, 
and  lubftitute  it  in  the  preceding  rules  in  the  place  of  the 
fquare  of  the  diameter  ;  and  proceed  in  all  other  relpefts  as 
before.  Thus,  for  example,  the  content  in  wine-gallons  in 
AA  x  AB  x  BB  x  y  x  H  x  .0034. 

“  Or,  to  the  fquare  of  half  the  fum  of  the  diameters  A  and 
B,  add  one-third  part  of  the.  fquare  of  half  their  difierence,  and 
fubfiitute  this  fum  in  the  preceding  rules  for  the  fquare  of  the 
diameter  of  the  vefiel  ;  for  the  fquare  of  |A  X  ~B  added  to. 4-  of 
the  fquare  of  *A  —  -‘-B,  gives  j  A  A  X  ‘  AB  X  j-BB. 

“  IV.  In  general,  it  is  ufiual  to  meafure  any  round  vefiel,  bv 
diftinguilhing  it  into  feveral  fruliums,  and  taking  the  diameter 
of  the  feftion  at  the  middle  of  each  frufium  ;  thence  to  compute 
the  content  of  each,  as  if  it  was  a  cylinder  of  that  mean  dia¬ 
meter  ;  and  to  give  their  lum  as  the  content  of  the  velfel.  From 
the  total  content  computed  in  this  manner,  they  fubtraft  fuc- 
cefiively  the  numbers  which  exprefs  the  circular  areas  that  eor- 
refpond  to  thofe  mean  diameters,  each  as  often  as  there  are 
inches  in  the  altitude  of  the  frufium  to  which  it  belongs,  begin¬ 
ning  with  the  uppermoft  ;  and  in  this  manner  calculate  a  table 
for  the  vefiel,  by  which  it  readily  appears  how  much  liquor  is  at 
any  time  contained  in  it,  by  taking  either  the  dry  or  wet  inches  ; 
having  regard  to  the  inclination  or  drip  of  the  velfel  when  it 
has  any. 

“  In  the  ufual  method  of  computing  a  table  for  a  vefiel,  by 
fubdufting  from  the  whole  content  the  number  that  exprelfes 
the  uppermofi  area  as  often  as  there  are  inches  in  the  uppermoft 
frufium,  and  afterwards  the  numbers  for  the  other  areas  fuc- 
celfively  ;  it  is  obvious,  that  the  contents  alfigned  by  the  table, 
when  a  few  of  the  uppermoft  inches  are  dry,  are  ftated  a  little 
too  high  if  the  velfel  fiands  upon  its  bafe,  but  too  low  when  it 
Hands  on  its  greater  bafe  ;  becaule,  when  one  inch  is  dry,  for 
example,  it  is  not  the  area  at  the  middle  of  the  uppermoft  fruf- 
tum,  but  rather  the  area  at  the  middle  of  the  uppermoft  inch, 
that  ought  to  be  l’ubdufted  from  the  total  content,  in  order  to 
find  the  content  in  this  cafe. 

“  V.  To  meafure  round  timber  :  Let  the  mean  circum¬ 
ference  be  found  in  feet  and  decimals  of  a  foot  ;  fquare  it  ; 
multiply  this  fquare  by  the  decimal  .079,577,  and  the  produft 
by  the  length.  Ex.  Let  the  mean  circumference  of  a  tree  be 
10,3  feet,  and  the  length  24  feet.  Then  10,3  x  10,3  X 
.079,577  x  24  =  202.615,  is  the  number  of  cubical  feet  in  the 
tree.  'The  foundation  of  this  rule  is,  that,  when  the  circum¬ 
ference  of  a  circle  is  1,  the  area  is  0.795,774,7 15,  and  that  the 
areas  of  circles  are  as  the  fquares  of  their  circumferences. 

“  But  the  common  way  ufed  by  artificers  for  meafuring  round 
timber  differs  much  from  this  rule.  They  call  one  fourth  part 
of  the  circumference  the  girt ,  which  is  by  them  reckoned  the 
fide  of  a  fquare,  whofe  area  is  equal  to  the  area  ot  the  feftion 
of  the  tree;  therefore  they  fquare  the  girt,  and  then  multiply 
by  the  length  of  the  tree.  According  to  their  method,  the  tree 
of  the  laft  example  would  be  computed  at  159.13  cubical  feet 
only. 

“  How  fquare  timber  is  meafured  will  be  eafily  underftood 
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from  the  preceding  propofitions.  Fifty  folid  feet  of  hewn  tim¬ 
ber,  and  forty  of  rough  timber,  make  a  load. 

“  VI.  To  find  the  burden  of  a  fhip,  or  the  number  of  tons 
it  will  carry,  the  following  rale  is  commonly  given.  Multiply 
the  length  of  the  keel  taken  within  board,  by  the  breadth  of  the 
fhip  within  board,  taken  from  the  midfhip  beam  from  plank 
to  plank,  and  the  produft  by  the  depth  of  the  hold,  taken 
from  the  plank  below  the  keelfon  to  the  under  part  of  the  upper 
deck  plank,  and  divide  the  produft  by  943  the  quotient  is  the 
content  of  the  tonnage  required.  This  rule,  however,  cannot 
be  accurate  ;  nor  can  one  rule  be  fuppoled  to  ferve  for  the 
tneafuring  exactly  the  burden  of  fhips  of  all  forts.  Of  this  the 


reader  will  find  more  in  the  Memoirs  of  the  Royal  Academy  of 
Sciences  at  Paris  for  the  year  1721.” 

It  may  be  of  ufe  to  add  briefly^,  that  the  Troy-pound  con¬ 
tains  12  ounces,  the  ounce  20  penny  weight,  and  the  penny¬ 
weight  24  grains  ;  that  the  Averdupois  pound  contains  16 
ounces,  the  ounce  x 6  drams,  and  that  112  pounds  is  ufually 
called  the  hundred  weight.  It  is  commonly  fuppofed,  that  14 
pounds  Averdupois  are  equal  to  1 7  pounds  Troy..  According 
to  Mr.  Everard’s  experiments,  1  pound  Averdupois  is  equal  to 
14  ounces  12  penny-weight  and  16  grains  Troy,  that  is,  to  700a- 
grains  j  and  an  Averdupois  ounce  is  437  i  grains. 


GEO 

GEORGE  I.  II.  and  III.  kings  of  Great  Britain.  George  1. 
the  fon  of  Erneft  Auguftus,  duke  of  Brunfwick  Lnnenburgh, 
and  elector  of  Hanover  ;  fucceeded  to  the  throne  of  Great  Britain 
in  1714,  in  virtue  of  an  aft  of  parliament,  palled  in  the  latter 
part  of  the  reign  of  king  William  III.  limiting  the  fucceflion  of 
the  crown,  after  the  demife  of  that  monarch,  and  Queen  Anne 
(without  i(fue),  to  the  princefs  Sophia  of  Hanover,  and  the  heirs 
of  her  body,  being  Prote'dants.  George  II.  the  only  fon  of  the 
former,  fucceeded  him  in  1727,  and  enjoyed  a  long  reign  of 
glory  ;  dying  amidfl  the  moll  rapid  and  extenfive  conquefts  in 
the  77th  year  of  his  age.  He  was  fucceeded  by  his  grandfon 
George  III.  our  prefent  fovereign. 

King  George’s  IJlands,  are  two  iflands  in  the  South  Sea,  ly¬ 
ing  in  W.  Ion.  144.  56.  S.  lat.  14.  28.  They  were  firft  difco- 
vered  by  commodore  Byron  in  1765,  and  have  lince  been  vifited 
by  captain  Cook  in  1774.  Commodore  Byron’s  people  had  an 
encounter  with  the  inhabitants,  which  proved  fatal  to  fome  of 
the  natives  ;  but  captain  Cook  was  more  fortunate.  A  lieu¬ 
tenant  and  two  boats  well  armed  were  lent  on  Ihore  by  captain 
Cook,  and  landed  without  oppofition.  As  foon  as  the  gentle¬ 
men  landed,  the  iflanders  embraced  them  by  touching  nofes,  a 
mode  of  civility  ufed  in  New  Zealand,  which  is  900  leagues 
diftant,  and  the  only  place  befides  this  where  the  cuftorn  has 
been  obferved  to  prevail.  Notwithflanding  this  ceremony, 
however,  very  little  real  friendfliip  teemed  to  take  place  on  the 
part  of  the  iflanders.  They  crowded  about  the  boats  as  the 
people  were  ftepping  into  them,  and  feemed  in  doubt  whether 
they  fhould  detain  them  or  let  them  go  ;  at  laft,  however,  not 
thinking  themfelves  fufficiently  ftrong,  they  feemed  contented 
with  their  departure,  and  alfifted  them  in  pufhing  off  their 
boats  ;  but  fome  of  the  moft  turbulent  threw  Hones  into  the 
water  which  fell  very  near  them,  and  all  feemed  to  glory  that 
they  had  as  it  were  driven  them  off.  The  Britifh,  however, 
brought  off  five  dogs  of  a  white  colour  with  fine  long  hair,  with 
which  the  illand  feemed  to  be  plentifully  lupplied.  Thefe  they 
purchafed  with  fmall  nails,  and  fome  ripe  bananas  which  had 
been  brought  from  the  Marquefas.  Cm  this  ifland  Mr.  Fo- 
refter  found  a  kind  of  fcurvy-grafs,  which  the  natives  informed 
him  they  were  wont  to  bruife  and  mix  with  fhell-fifh  ;  after 
which,  they  threw  it  into  the  fea  whenever  they  perceived  a 
fhoalof  fifh.  This  preparation  intoxicates  them  for  fome  time  3 
and  thus  they  are  caught  on  the  furface  of  the  water  without 
any  other  trouble  than  that  of  taking  them  out.  The  name  of 
this  plant  among  the  natives  is  e  now.  The  largeft  ifland, 
which  they  call  Tiookea,  is  fomething  of  an  oval  fhape,  and 
about  10  leagues  in  circuit  5  the  other  illand,  which  lies  two 
leagues  to  the  weflward  of  Tiookea,  is  four  leagues  long  from 
north-eaft  to  fouth-weft,  and  from  five  to  three  miles  broad. 
The  foil  of  both  is  extremely  fcanty  :  the  foundation  confifts  of 
coral,  very  little  elevated  above  the  furface  of  the  water. 
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George  (St.)  or  George  of  Cappadocia  ;  a  name  whereby 
feveral  orders,  both  military  and  religious,  are  denomi¬ 
nated.  It  took  its  rife  from  a  faint  or  hero  famous  through¬ 
out  all  the  Eaft,  called  by  the  Greeks  Meya.Xooc/.flvi,  q.  d. 
great  martyr.  On  fome  medals  of  the  emperors  John 
and  Manuel  Comneni,  we  have  the  figure  ol  St.  George 
armed,  holding  a  fword  or  javelin  in  one  hand,  and  in  the 
other  a  buckler,  with  this  infeription  3  an  O,  and  therein  a  little 

P 

A,  and  Te— riOC,  making  O  AriOE  TEOPrlOr,  O  holy  George. 
O 

He  is  generally  reprefented  on  horfeback,  as  being  fuppofed  to 
have  frequently  engaged  in  combats  in  that  manner.  He  is 
highly  venerated  throughout  Armenia,  Mufcovy,  and  all  the 
countries  which  adhere  to  the  Greek  rite  3  from  the  Greek,  his. 
worfhip  has  long  ago  been  received  into  the  Latin  church  3  and 
England  and  Portugal  have  both  chofen  him  for  their  patron 
faint.  Great  difficulties  have  been  railed  about  this  faint  or 
hero.  His  very  exiflence  has  been  called  in  quellion.  Dr. 
Heylin,  who  wrote  firft  and  moft  about  him,  concluded  wirtr- 
giving  him  entirely  up,  and  fuppofing  him  only  a  fvmbolical 
device  3  and  Dr.  Pettingal  has  turned  him  into  a  mere  Bafili- 
dian  fymbol  of  viftory.  Mr.  Pegg,  in  a  paper  in  vol.  I.  of  the 
Archaeologia,  has  attempted  to  reftore  him.  And  finally,  Mr. 
Gibbon  (Hilt.  vol.  II.  p.  404.)  has  funk  him  into  an  Arian 
biftiop  in  the  reigns  of  Conftantius  and  Julian.  The  bifhop 
alluded  to, 

George  tie  Cappadocian,  was  fo  furnamed,  according  to 
our  author,  from  his  parents  or  education  3  and  was  born  at 
Epiphania  in  Cilicia,  in  a  fuller’s  fhop.  “  From  this  obfeure 
and  fervile  origin  he  raifed  himfelf  by  the  talents  of  a  parafite  : 
and  the  patrons  whom  he  aftiduoufly  flattered  procured  for 
their  worthlefs  dependent  a  lucrative  commilfion,  or  contraft, 
to  fupply  the  army  with  bacon.  His  employment  was  mean  : 
he  rendered  it  infamous.  He  accumulated  wealth  by  the  bafeft 
arts  of  fraud  and  corruption  3  but  his  malverfations  were  fo  no¬ 
torious,  that  George  was  compelled  to  efcape  from  the  purfuits 
of  juftice.  After  this  difgrace,  in  which  he  appear*  to  have 
faved  his  fortune  at  the  expence  of  his  honeur,  he  embraced, 
with  real  or  affefted  zeal,  the  profeflion  ofArianifm.  From 
the  love,  or  the  oftentation,  of  learning,  he  collefted  a  valuable 
library  of  hiftory,  rhetoric,  philoiephy,  and  theology  ;  and  the 
choice  of  the  prevailing  faftion  promoted  George  of  Cappadocia 
to  the  throne  of  Athanafius.”  His  conduft  in  this  ftation  is  re¬ 
prefented  by  our  hiftorian  as  polluted  by  cruelty  and  avarice,  and 
his  death  confidered  as  a  juft  punifhment  for  the  enormities  of 
his  life,  among  which  Mr.  Gibbon  feems  to  rank  his  “  enmity 
to  the  Gods.’’ 

dhe  immediate  occafion  of  his  death,  however,  as  narrated  by 
ecclefiaftical  writers,  will  not  probably  appear  calculated  to  add 
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any  ftain  to  bis  memory.  “  There  was  in  the  city  of  Alexan¬ 
dria  a  place  in  which  the  heathen  priefts  had  been  ufed  to  offer 
human  facrifices.  This  place,  as  being  of  no  ufe,  Conftantius 
gave  to  the  church  of  Alexandria,  and  George  the  bifhop  gave 
orders  for  it  to  be  cleared,  in  order  to  build  a  Chriftian  church 
on  the  fpot.  In  doing  this  they  difeovered  an  immenfe  fubter- 
rancous  cavern,  in  which  the  heathen  myileries  had  been  per¬ 
formed,  and  in  it  were  many  human  Ikulls.  Thefe,  and  other 
things  which  they  found  in  the  place,  the  Chriftians  brought 
out  and  expofed  to  public  ridicule.  The  heathens,  provoked  at 
this  exhibition,  fuddenly  took  arms,  and,  rufhing  upon  the 
Chriftians,  killed  many  of  them  with  fwords,  clubs,  and  tlones : 
fome  alfo  they  ftrangled,  and  feveral  they  crucified.  On  this 
the  Chriltians  proceeded  no  farther  in  clearing  the  temple;  but 
the  heathens,  purluing  their  advantage,  feized  the  bifhop  as 
he  was  in  the  church,  and  put  him  in  prifon.  The  next  day 
they  difpatched  him  ;  and  then  fattening  the  body  to  a  camel, 
he  was  dragged  about  the  ftreets  all  day,  and  in  the  evening  they 
burned  him  and  the  camel  together.  This  fate,  Sozomen  fays, 
the  bifhop  owed  in  part  to  his  haughtinefs  while  he  was  in  fa¬ 
vour  with  Conftantius,  and  fome  fay  the  friends  of  Athanafius 
were  concerned  in  this  maffacre  ;  but  he  aferibes  it  chiefly  to  the 
inveteracy  of  the  heathens,  whofe  fupeiftitions  he  had  been  very 
active  in  abolifhing. 

“  This  George,  the  Arian  bifhop  of  Alexandria,  was  a  man 
©f  letters,  and  had  a  very  valuable  library,  which  Julian  ordered 
to  be  feized  for  his  own  ufe  ;  and  in  his  orders  concerning  it, 
he  fays  that  many  of  the  books  were  on  philofo'phical  and  rhe¬ 
torical  fubj efts,  though  many  of  them  related  to  the  doftrine  of 
the  impious  Galileans  (as  in  his  fneering  contemptuous  way  he 
always  affefted  to  call  the  Chriftians).  *  Thefe  books  (fays  he) 
I  could  wifti  to  have  utterly  deftroyed;  but  left  books  of  value 
fhould  be  deftroyed  along  with  them,  let  thefe  alfo  be  carefully 
fought  for.’  ” 

But  Mr.  Gibbon  gives  a  different  turn  to  the  affair  of  George’s 
murder,  as  well  as  relates  it  with  different  circumftanees. 
“  The  Pagans  (fays  he)  excited  his  devout  avarice ;  and  the  rich 
temples  of  Alexandria  were  either  pillaged  or  infulted  by  the 
haughty  prelate,  who  exclaimed,  in  a  loud  and  threatening  tone, 
*  How  long  will  thefe  fepulchresbe  permitted  to  ftand  }’  Under 
the  reign  of  Conftantius  he  wras  expelled  by  the  fury,  or  rather 
the  juftice,  of  the  people ;  and  it  was  not  without  a  violent 
ftruggle  that  the  civil  and  military  powers  of  the  ftate  could  re- 
ftore  his  authority,  and  gratify  his  revenge.  The  meffenger  who 
proclaimed  at  Alexandria  the  acceftion  of  Julian  announced  the 
downfall  of  the  archbifhop.  George,  with  two  of  his  ohfequious 
minifters,  count  Diodorus,  and  Dracontius,  matter  of  the  mint, 
was  ignominioufly  dragged  in  chains  to  the  public  prifon.  At 
the  end  of  24  days,  the  prifon  was  forced  open  by  the  rage  of  a 
fuperftitious  multitude,  impatient  of  the  tedious  forms  of  judi¬ 
cial  proceedings.  The  enemies  of  Gods  and  men  expired  under 
their  cruel  infults  ;  the  lifelels  bbdies  of  the  archbifhop  and  his 
affociates  were  carried  in  triumph  through  the  ftreets  on  the 
back  of  a  camel ;  and  the  inaftivity  of  the  Athanaftan  party  was 
efteemed  a  fliining  example  of  evangelical  patience.  The  remains 
of  thefe  guilty  wretches  were  thrown  into  the  fea  ;  and  the  po¬ 
pular  leaders  of  the  tumult  declared  their  refolution  to  difap- 
point  the  devotion  of  the  Chriftians,  and  to  intercept  the  future 
honours  of  thefe  martyrs,  who  had  been  punifhed,  like  their  pre- 
deceffors,  by  the  enemies  of  their  religion.  The  fears  of  the 
Pagans  were  juft,  and  their  precautions  ineffeftual.  The  meri¬ 
torious  death  of  the  archbifhop  obliterated  the  memory  of  his 
life.  The  rival  of  Athanafius  was  dear  and  facred  to  the 
Arians,  and  the  feeming  conyerfion  of  thole  feftarics  introduced 
his  worfliip  into  the  bofom  of  the  Catholic  church.  The  odious 
ftranger,  difguifing  every  circumftance  of  time  and  place,  af- 
fumed  the  mafk  of  a  martyr,  a  faint,  and  a  Chriftian  hero ;  and 
the  infamous  George  of  Cappadocia  has  b«en  transformed  into 
V©jl.  III. 


the  renowned  George  of  England,  the  patron  of  arms,  of  chi¬ 
valry,  and  of  the  garter.” 

Knights  of  St.  George.  See  Garter.  There  have  been 
Various  other  orders  under  this  denomination,  rnoft  of  which  arb 
nowextinft ;  particularly  one  founded  by  the  emperor  Frederic 
III.  in  the  year  1470,  to  guard  the  frontiers  of  Bohemia  and 
Hungary  again  ft  the  Turks;  another,  called  St.  George  of  AG 
fama.,  founded  by  the  kings  of  Arragon  ;  another  in  Auftria  and 
Carinthia;  and  another  in  the  republic  of  Genoa,  ftill  fubfilt- 
ing,  &c. 

Religious  of  St.  George.  Of  thefe  there  are  various  ofderj 
and  congregations  ;  particularly  canons  regular  ofSt.  Geptge 
in  Alga,  at  Venice,  eftablifhed  by  authority  of  pope  llonifacd 
IX.  in  the  year  1404.  The  foundation  of  this  order  was  laid  by 
Bartholomew  Colonna,  who  preached  in  1396  at  Padua,  and 
fome  other  villages  in  the  ftate  of  Venice.  Pope  Pius  V.  in 
1570  gave  thefe  canons  precedence  of  all  other  religious.  Ano¬ 
ther  congregation  of  the  fame  was  inlti luted  in  Sicily,  See. 

Crofs  of  St.  George,  a  red  crols  in  a  field  argent,  which 
makes  part  of  the  Britilh  ftandard. 

Fort  George,  a  ftrong  and  regular  fortrefs  of  Invernefsftiire 
in  Scotland.  It  has  feveral  hatidfome  ftreets  of  barracks,  and  is 
feated  on  the  point  of  Ardertier,  a  peninfula  running  into  the 
frith  of  Murray.  It  completely  commands  the  entrance  into 
the  harbour  of  Inverncts. 

Fort  St.  George,  a  fort  and  town  of  Afia,  in  the  penin¬ 
fula  of  Hindoftan,  on  the  coaft  of  Coromandel,  belonging  to 
the  Britilh  ;  it  is  otherwife  called  Madras,  and  by  the  natives 
Chi  lie  a  tam.  It  is  the  principal  fettlement  of  the  Englifh 
Ealt-India  Company  on  the  eaft  lide  of  the  peninfula,  and  is  a 
fortrefs  of  very  great  ftrength,  including  within  it  a  regular 
well-built  city.  It  is  clote  on  the  margin  of  the  fea,  from 
which  it  has  a  rich  and  beautiful  appearance ;  the  houfes  being 
covered  with  a  ftucco  called  chunarn,  which  in  itfelf  is  nearly 
as  compaft  as  the  fineft  marble,  and,  as  it  bears  as  high  a 
polilb,  is  equally  fplendid  with  that  elegant  material.  They 
confift  of  long  colonnades,  with  open  porticoes,  and  flat  roofs; 
and  they  may  be  corifidered  as  elegant,  particularly  fo  from 
being  finiflied  with  fuch  a  beautiful  material  as  the  chunarn ; 
and  the  city  contains  many  handfome  and  fpacious  ftreets. 
But  the  inner  apartments  of  the  houfes  are  not  highly  deco¬ 
rated,  prefenting  to  the  eye  only  white  walls  ;  which  however, 
from  the  marble-like  appearance  of  the  ftucco,  give  a  freftinefs 
grateful  in  fo  hot  a  country.  Ceilings  are  very  uncommon  in 
the  rooms.  Indeed  it  is  impollible  to  And  any  which  will  refill 
the  ravages  of  that  deftruftive  infeft  the  white  ant.  Thefe  ani¬ 
mals  are  chiefly  formidable  from  the  immenfity  of  their  num¬ 
bers,  which  are  fuch  as  to  deftnoy  in  one  night’s  time  a  del¬ 
ing  of  any  dimenfions.  It  is  the  wood-work  which  ferves  for 
the  bafis  of  the  ceilings,  fuch  as  the  laths,  beams,  See.  that 
thefe  infefts  attack.  “  The  approach  to  Madras  from  the  fea,"' 
fays  Mr.  Hodges,  “  offers  to  the  eye  an  appearance  fimilar  to 
what  we  may  conceive  of  a  Grecian  city  in  the  age  of  Alexan¬ 
der.  The  dear,  blue,  cloudlefs  Iky,  the  poliflied  white  build¬ 
ings,  the  bright  fandy  beach,  and  the  dark  green  fea,  prefeut  a 
combination  totally  new  to  the  eye  of  an  Engliftiman  juft  ar¬ 
rived  from  London,  who,  accuftomed  to  the  fight  of  rolling 
mall'es  of  clouds  floating  in  a  damp  atmofphere,  cannot  but 
contemplate  the  difference  with  delight :  and  the  eye  being 
thus  gratifled,  the  mind  foon  afliirnes  a  gay  and  tranquil  ha¬ 
bit,  analogous  to  the  pleafing  objefts  with  which  it  is  fur- 
rounded.  Some  time  before  the  {hip  arrives  at  her  anchoring 
ground,  Die  is  hailed  by  the  boats  of  the  country,  filled  with 
people  ofbufinefs  who  come  in  crowds  on  board.  This  is  the 
moment  in  which  an  European  feels  the  great  diftinftion  be¬ 
tween  Afia  and  his  own  country.  The  ruffling  of  fine  linen, 
and  the  general  hum  of  unufual  convcrfation,  prefents  to  hi* 
mind  for  a  moment  the  idea  of  an  affembly  of  females.  When 
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he  afcends  upon  the  deck,  he  is  ftruck  with  the  long  muflin 
dreffes,  and  black  faces  adorned  with  very  large  gold  ear-rings 
and  white  turbans.  The  firft  Mutation  he  receives  from  thefe 
fcrangers  is,  by  bending  their  bodies  very  low,  touching  the  deck 
with  the  back  of  the  hand,  and  the  forehead  three  times.  The 
natives  firft  feen  in  India  by  the  European  voyager  are  Hindoos, 
the  original  inhabitants  of  the  peninfula.  In  this  part  of  India 
they  are  delicately  framed  ;  their  hands,  in  particular,  are 
more  like  thofe  of  tender  females,  and  do  not  appear  to  be 
what  is  contidered  a  proper  proportion  to  the  reft  of  the  perfon, 
which  is  ufually  above  the  middle  fize.  Correfpondent  to  this 
delicacy  of  appearance  are  their  manners — mild,  tranquil,  and 
feduloufly  attentive in  this  laft  refpeft  they  are  indeed  re¬ 
markable,  as  they  never  interrupt  any  perfon  who  is  fpeaking, 
but  wait  patiently  till  he  has  concluded  ;  and  then  anfwer  with 
the  mod  perfedt  refpedl  and  compofure.  From  the'fhip  a 
ft  ranger  is  conveyed  on  thore  in  a  boat  of  the  country,  called  a 
Mafl'oolah  boat ;  a  work  of  curious  conftrudtion,  and  well  cal¬ 
culated  to  elude  the  violent  (hocks  of  the  furf,  that  breaks  here 
with  great  violence  :  they  are  formed  without  a  keel,  flat-bot¬ 
tomed,  with  the  tides  railed  high,  and  fewed  together  with  the 
flltfes  of  the  cocoa-nut  tree,  and  caulked  with  the  fame  material  : 
tney  are  remaikably  light,  and  are  manag'ed  with  great  dexterity 
by  the  natives  ;  they  are  ufually  attended  by  two  kattamarans 
(rafts)  paddled  by  one  man  each,  the  intention  of  which  is, 
that,  fhould  the  boat  be  overfet  by  the  violence  of  the  furf,  the 
perfons  in  it  may  be  preferved.  The  boat  is  driven,  as  the  fai- 
l°rs  fay,  high  and  dry;  and  the  paffengers  are  landed  on  a  fine, 
fandy  beach,  and  immediately  enter  the  fort  of  Madras.  The 
appearance  ot  the  natives  is  exceedingly  varied  :  fome  are 
wholly  naked,  and  others  fo  clothed  that  nothing  but  the  face 
and  neck  is  to  be  difcovered ;  befide  this,  the  European  is  ftruck 
with  many  other  objebls,  fuch  as  women  carried  on  men’s  (houl- 
ders  on  palankeens,  and  men  riding  on  horfeback  clothed  in  li¬ 
nen  dreffes  like  women  ;  which,  with  the  very  different  face  of 
tile  country  from  all  he  had  everfeen,  or  conceived  of,  excite  the 
itrongeft  emotions  of  furprife.”  There  is  a  fecond  city,  called 
the  black  1  own,  feparated  from  Madras  by  the  breadth  of  a 
proper  efp lan ade  only,  and,  although  near  four  miles  in  cir¬ 
cuit,  fortified  in  iuch  a  manner  as  to  prevent  a  furprife  from 
the  enemy  s  horle ;  an  evil  to  which  every  town  in  the  Carna¬ 
tic  is  fubje£t,  from  the  drynefs  and  ev-ennefs  of  the  country. 
Madras  was  fettled  by  the  Englifh  about  the  year  1640.  It 
was  taken  by  the  French  in  1746,  but  reftored  by  the  treaty  of 
Aix-la^Chapeile.  .Indeed  it  was  hardly  defenfible,  until  the 
deftmaion  of  Fort  St.  David  in  1758  pointed  out  the  neceflity 
of  forhfymg  it  The  fort  was  planned  by  Mr.  Robins,  the  real 
^uthor  of  Lord  Anfons  Voyage,  and  it  is  perhaps  one  of  the 
belt  fortrefles  m  the  poffeflion  of  the  Britifh  nation.  Madras 
m  common  with  all  the  European  fettlements  on  this  coaft,  has 
no  port  for  (hipping ;  the  coaft  forming  nearly  a  ftraight  line  ; 
and  it  is  incommoded  alfo  with  a  high  and  dangerous  furf.  Ma- 
dias  is  100  miles  N.  by  E-  of  Pondicherry,  10.30  S.  W.  by  W, 
of  Calcutta,  and  758  S.  E.  of  Bombay.  E.  Ion.  80.  2  c.  N.  lat 

J  3  ,  ^ * 

St.  George’s  Key,  a  Email  ifland  of  North  America,  off 
the  coaft  of  Honduras.  It  is  likewife  called  Cafina  or  Cavo 
Catma  By  a  convention  in  1786,  the  Englith  logwood- cutters 
in  the  bay  of  Honduras  were  permitted,  under  certain  reftric- 
tions,  to  occupy  tms  ifland. 

■V^ikS  ?t£rKGc’xx)-Iak/T0f  N’  AmerIca>  In  *e  flate  of  New 
}  rk’ T  A  lles  I'  yfr  of  Lake  Champlain,  and  is.  33  miles  lon°- 
Rom  N.  E.  to  S  W  but  is  narrow.  The  adjacent  country  £ 

mountainous;  the  valleys  tolerably  good.  y 

SA  George  del  Mina,  a  fort  on  the  Gold  Coaft  of  Guinea, 
and  the  principal  fettlement  ot  the  Dutch  in  thofe  parts.  It 
was  taken  from  the  Portuguefe  in  1630.  The  fort  is  the  belt 
®n  the  coaft.  Lnder  it  is  the  town,  called  by  the  natives  Gd- 


dena,  which  is  very  long,  and  pretty  broad.  The  houfes  are 
built  of  ftone,  which  is  very  extraordinary;  for  in  all  other 
places  they  are  compofed  only  of  clay  and  wood.  It  was  once 
very  populous,  but  the  inhabitants  were  deftroyed  by  the  fmall- 
pox ;  fo  that  it  is  greatly  reduced,  and  they  are  become  very- 
poor.  It  is  about  10  miles  W.  of  Cape  Coaft  Caftle,  W.  Ion. 
o.  22.  N.  lat.  5.  o. 

St.  George’s,  a  fmall  ifland  in  the  gulf  of  Venice,  lying  to 
the  S.  of  Venice,  to  which  it  is  fubjedt.  In  it  there  is  a  Bene¬ 
dictine  monaftery,  whofe  church  is  one  of  thefineft  in  Italy. 

St.  George’s,  the  largeft  of  the  Bermuda  Iflands,  lying  300 
miles  E.  of  the  continent  of  N.  America.  W.  Ion.  63.  30.  N.  lat. 
3-'-45- 

St.  George’s,  an  ifland  in  the  gulf  of  Mexico,  oppofite 
the  mouth  of  the  Appalachikola.  W.  Ion.  84.  50.  N.  lat.  29.30. 

St.  George,  one  of  the  Azores,  inhabited  by  about  3000 
perfons,  who  cultivate  wheat  in  great  quantity.  W.  Ion.  28.  o. 
N.  lat.  38.  39. 

St.  George,  an  ifland  of  the  United  States  of  N.  America, 
in  the  ftrait  of  St.  Mary,  that  forms  the  communication  be¬ 
tween  Lake  Superior  and  Lake  Huron. 

George  Town,  the  feat  of  juftice  in  a  diftridt  of  the  fame 
name  in  S.  Carolina,  fituated  near  the  junction  of  a  number  of 
rivers,  which,  when  united  into  one  broad  ftream  named  the 
Pedee,  fall  into  the  Atlantic  Ocean  12  miles  below  the  town. 
It  is  53  miles  N.  by  E.  of  Charlefton.  W.  Ion.  79.  30.  N.  lat. 
33-  20- 

Georgia,  a  country  of  Afia,  called  by  the  Perfians  Gur- 
giftan,  and  by  the  Turks  Gurtfhi.  It  is  one  of  the  feven  Cau- 
cafian  nations,  in  the  countries  included  between  the  Black  Sea 
and  the  Cafpian,  and  comprehends  the  ancient  Iberia  and 
Colchis.  It  is  bounded  on  the  N.  by  Circaffia,  on  the  E.  by 
Dagheftan  and  Scbirvan,  on  the  S.  by  Armenia,  and  on  the  W. 
by  the  Cuban,  or  new  Ruffian  government  of  Caucafus.  It  is. 
divided  into  nine  provinces.  Of  thefe,  five  are  fubjedt  to  He- 
raclius,  and  form  what  is  commonly  called  the  kingdom  of 
Georgia  ;  and  four,  which  are  fubjedt  to  David,  form  the  king¬ 
dom  or  principality  of  Imeretia.  This  country  is  fo  extremely 
beautiful,  that  fome  fanciful  travellers  have  imagined  they  had 
here  found  the  fituation  of  the  original  garden  of  Eden.  The 
hills  are  covered  with  forefts  of  oak,  afh,  beech,  chefnuts,  wal¬ 
nuts,  and  elms,  encircled  with  vines,  growing  perfectly  wild,  but 
producing  vatt  quantities  of  grapes.  From  thefe  is  annually 
made  as  much  wine  as  is  neceltaryfor  their  yearly  confumption  ; 
the  remainder  are  left  to  rot  on  the  vines.  Cotton  grows  fpon- 
taneoufly,  as  well  as  the  finelt  European  fruit-trees.  Rice, 
wheat,  millet,  hemp,  and  flax,  are  raffed  on  the  plains  almoft 
without  culture.  The  valleys  afford  the  fineft  palturage  in  the  . 
world;  the  rivers  are  full  of  fifh ;  the  mountains  abound  in 
minerals  ;  and  the  climate  is  delicious;  fo  that  nature  ap¬ 
pears  to  have  lavifhed  on  this  favoured  country  every  production 
that  can  contribute  to  the  happinefs  of  its  inhabitants.  On  the 
other  hand,  the  rivers  of  Georgia,  being  fed  by  mountain  tor¬ 
rents,  are  always  either  too  rapid  or  too  fliallow  for  the  purpofes 
of  navigation  ;  the  Black  Sea,  by  which  commerce  and  civiliza¬ 
tion  might  be  introduced  from  Europe,  has  been  till  very  lately 
in  the  exclufive  poffeflion  of  the  Turks ;  the  trade  of  Georgia  by 
land  is  greatly  obftrudted  by  the  high  mountains  of  Caucafus ;  and 
this  obftacle  is  ftill  increaftd  by  the  fwarms  of  predatory  nations, 
by  Which  thofe  mountains  are  inhabited.  The  inhabitants  are 
Chriftians  of  the  Greek  communion,  and  appear  to  have  received 
their  prefent  name  (jrom  their  attachments  to  St.  George,  the 
tutelary  faint  of  thefe  countries.  Their  drefs  nearly  relembles 
that  of  the  Coffacs  ;  but  men  of  rank  frequently  wear  the  habit 
of  Perfia.  They  ufually  dye  their  hair,  beards,  and  nails  with 
red.  The  women  employ  the  fame  colour  to  (tain  the  palms  of 
their  hands.  O11  their  heads  they  wear  a  cap  or  fillet,  under 
which  their  black  hair  falls  on  their  forehead  ;  behind,  it  is 
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braided  into  feveral  treffes  :  their  eyebrows  are  painted  with 
black  in  fuch  a  manner  as  to  form  one  entire  line,  and  the  face 
is  perfectly  coated  with  white  and  red.  Their  air  and  manner 
are  extremely  voluptuous,  and  being  generally  educated  in  con¬ 
vents,  they  can  all  read  and  write  ;  a  qualification  which  is 
very  unufual  a'nong  the  men,  even  of  the  higheft  rank. 
Girls  are  betrothed  as  foon  as  pofiible,  often  at  three  or  four 
years  of  age.  In  the  ftreets  the  women  of  rank  are  always 
veiled,  and  then  it  is  indecent  in  any  manfioaccoft  them  :  it  is 
likewife  uncivil,  in  converfation,  to  inquire  after  the  wives  of 
any  of  the  company.  Travellers  accufe  the  Georgians  of  drunk- 
ennel's,  fuperftition,  cruelty,  doth,  avarice,  and  cowardice ; 
vices  which  are  every  where  common  to  Haves  and  tyrants,  and 
are  by  no  means  peculiar  to  the  natives  of  this  country.  1  he 
defendants  of  the  colonilts  carried  by  Shach  Abbas  and  fet¬ 
tled  at  Peria,  near  Ifpahan,  and  in  Mafanderan,  have  changed 
their  character  with  their  government  3  and  the  Georgian- 
troops  employed  in  Perfia  againft  the  Affghans  were  advanta- 
geoufly  dillinguifiied  by  their  docility,  their  difcipline,  and  their 
courage.  The  other  inhabitants,  of  Georgia  are  Tartars,  Olli, 
and  Armenians.  Thefe  laft  are  found  all  over  Georgia,  fome- 
times  mixed  with  the  natives,  and  fometimes  in  villages  of  their 
own.  They  fpeak  among  themfelves  their  own  language,  but 
all  underflaud  and  can  talk  the  Georgian.  Their  religion  is 
partly  the  Armenian,  and  partly  the  Roman  Catholic.  They 
are  the  moll  opprelfed  of  the  inhabitants,  but  are  ftill  difiin- 
guithed  by  that  intlinbtive  induftry  which  every  where  charabter- 
izes  the  nation.  Betide  thefe,  there  are  in  Georgia  confidera- 
ble  numbers  of  Jews,  fome  having  villages  of  their  own,  and 
others  mixed  with  the  Georgian,  Armenian,  and  Tartar  inhabi¬ 
tants,  but  never  with  the  Oil!  :  they  pay  a  fmall  tribute  above 
that  of  the  natives.  Tefflis  is  the  capital  of  Georgia.  See 
Imeritia. 

Georgi  a,  the  moft  fouthern  of  the  United  States  of  N. 
America,  bounded  on  the  E.  by  the  Atlantic  Ocean,  on  the 
S.  by  E.  and  W.  Florida,  on  the  W.  by  the  river  Mitfiifippi, 
and  on  the  N.  by  N.  and  S.  Carolina,  being  divided  from  the 
latter  by  the  river  Savannah.  It  is  about  600  miles  long  and 
250  broad,  lying  between  8o°  and  91 0  W.  Ion.  and  31?  and 
3  N.  lat.  It  is  divided  into  11  counties,  namely,  Chatham, 
Effingham,  Burke,  Richmond,  Wilkes,  Liberty,  Glynn,  Cam¬ 
den,  Wafhington,  Greene,  and  Franklin.  The  capital  is  Au- 
gufta.  The  principal  rivers  are  the  Savannah,  Ogeechee,  Ala- 
tamaha.  Turtle  River,  Little  Sit  ilia.  Great  Sitilla,  Crooked 
River,  St.  Mary’s,  and  Appalachikola.  The  winters  in  Geor¬ 
gia  are  very  mild  and  pleafant.  Snow  is  feldom  or  never  feen. 
The  foil  and  its  fertility  are  various,  according  to  fituation  and 
different  improvements.  By  culture  are  produced  rice,  indigo, 
cotton,  filk,  India  corn,  potatoes,  oranges,  figs,  pomegra¬ 
nates,  &c.  Rice  at  prefent  is  the  ftaple  commodity  ;  but 
great  attention  begins  to  be  paid  to  the  railing  of  tobacco.  The 
whole  coaft  of  Georgia  is  bordered  with  iflands,  the  principal 
of  which  are  Skidaway,  Waffaw,  Offahaw,  St.  Catharine’s, 
Sapelo,  Frederica,  Jekyl,  Cumberland,  and  Amelia. 

Georgia,  Southern,  an  iiland  of  the  S.  Pacific  Ocean,  dis¬ 
covered  by  captain  Cook  in  1775,  and  fo  named  by  him.  It  is 
3 1 -leagues  long,  and  its  greatefi  breadth  is  about  10.  It  feems 
to  abound  with  bays  and  harbours,  which  the  vafi  quantities 
of  ice  render  inacceflible  the  greatefi  part  of  the  year.  Two 
rocky  illands  are  fituated  at  the  N.  end 5  one  of  which  was 
named  Willis’  lfiand,  from  the  perfon  who  difcovered  it.  It 
is  a  craggy  cliff,  nearly  perpendicular,  which  contained  the  nefts 
of  many  thouland  lliags.  The  other  received  the  name  of  Bird 
lfiand,  from  the  innumerable  flocks  of  birds  of  all  forts  that 
were  feen  near  it,  from  the  largeft  albatroffes  down)  to  the 
leaft  petrals.  Several  porpufes  and  feals  were  likewife  obferved. 
Here  are  perpendicular  ice-cliffs,  of  confiderable  height,  like 
thole  at  Spitzbergen.  Pieces  were  continually  breaking  off, 


and  floating  out  to  fea.  The  valleys  were  covered  with  fnow  ; 
and  the  only  vegetation  obferved  was  a  bladed  gral's  growing 
in  tufts,  wild  burnet,  and  a  plant,  like  mofs,  which  fprung 
from  the  rocks.  Not  a  ftream  of  frefh  water  was  to  be  feen  on 
the  whole  coaft.  This  ifland  lies  between  38.  13.  and  35.  34. 
W.  Ion.  and  53.  57.  and  54.  57.  S.  lat. 

GEORGIC,  a  poetical  compofition  upon  the  fubjeifb  of  huf- 
bandry,  containing  rules  therein,  put  into  a  pleafing  drefs,  and 
fet  off  with  all  the  beauties  and  embellifhments  of  poetry.  The 
word  is  borrowed  from  the  Latin  georgicus,  and  that  of  the 
Greek  yzap[iY.os,  of  y, j,  terra,  “  earth,”  arid  £pya'C,ou.r.i,  opera, 
“  I  work,  or  labour,”  of  epyov,  opus,  “  work.”  Hefiod  and 
Virgil  are  the  twogreateft  mafters  in  this  kind  of  poetry.  The 
moderns  have  produced  nothing  in  this  way,  except  Rapin’s 
book  of  Gardening  ;  and  the  celebrated  poem  intitled  Cyder, 
by  Mr.  Philips,  who,  if  he  had  enjoyed  the  advantage  of  Vir¬ 
gil’s  language,  would  have  been  lecond  to  Virgil  in  a  much 
nearer  degree. 

Georgium  Sidus.  See  Astronomy,  p.337  and  361, 

GEPIDfE,  Gepides,  or  Gepidi,  according  to  Procopius, 
were  a  Gothic  people,  or  a  canton  or  branch  of  them  ;  fome  of 
whom,  in  the  migration  of  the  Goths,  fettled  in  an  ifland  at  the 
mouth  of  the  Viftula,  which  they  called  Gepides,  after  their  own 
name,  which  denotes  lazy  or  flothful  3  others  in  Dacia,  calling 
their-fettlement  there  GepicUa. 

GEPPING,  an  imperial  town  of  Germany,  in  the  circle  of 
Suabia  and  duchy  of  Wirtemberg,.  feated  on  the  river  Wils, 
25  miles  E  of  Stutgard.  E.  Ion.  9.  45  N.  lat.  48.  44, 

GERA,  a  town  of  Germany,  in  Mifnia,  with  a  handfome 
college,  on  the  river  Elfter.  E.lon.  11.  36.  N.  lat.  30.  50. 

GLRANITES,  in  natural  hiftory,  an  appellation  given  to 
fuch  of  the  femipellucid  gems  as  are  marked  with,  a  fpot  refern- 
bling  a  crane’s  eye; 

GERANIUM,  cranes-eyll,  in  botany 3  a  genus  of  the 
decandria  order,  belonging  to  the  monadelphia  clals  of  plants, 
and  in  the  natural  method  ranking  under  the  14th  order,  Grid- 
nales.  Its  charafters  are  thele  :  The  flower  hath  a  permanent 
empalement,  compofed  of  five  fmall  oval  leaves,  and  five  oval 
or  heart-fhaped  petals,  fpreading  open,  which  are  in  fome  fpe- 
cies  equal,  and  in  others  the  upper  two  are  much  larger  than 
the  three  lower.  It  has  ten  ftamina,  alternately  longer  than 
each  other,  but  fliorter  than  the  petals,  and  terminated  by  ob¬ 
long  fummits,  In  the  bottom  of  the  fio\yer  is  fituated  a  five- 
cornered  germcn,  which  is  permanent.  The  flower  is  fucceedcd 
by  five  feeds,  each  being  wrapped  up  in  the  hulk  of  the  beak, 
where  they  are  twifted  together  at  the  point,  fo  as  to  form  th^ 
refemblance  of  a  ftork’s  beak.  There  are  above  80  fpecies. 

The  common  wild  forts  of  this  plant,  and  thole  alfo  which 
are  brought  to  the  curious  from  the  colder  climates,  are  hardy 
enough,  and  require  little  care  3  but  the  African  fpecies,  and  the 
others  from  hot  countries,  which  make  fo  very  beautiful  a 
figure  in  our  green-houfes,  require  great  care  in  their  culture  and  ; 
propagation.  Thefe  may  be  propagated  by  feed,  which  Ihould 
be  fown  toward  the  end  of  March  in  beds  of  light  earth, 
carefully  fliading  them  from  the  fun,  and  giving  them  frequent 
but  gentle  waterings  till  they  are  well  rooted.  The  mats  with 
which  thefe  beds  are  covered  flionld  be  taken  off  in  gentle  fliow- 
ers,  And  always  in  the  hot  weather  at  nights,  that  the  plants 
may  have  the  benefit  of  the  dew.  They  lliould  remain  about  two 
months  in  this  bed,  by  which  time  they  will  have  ,  taken  root. 
Sofne  pots  of  about  feven  inches  wide  are  then  to  be  filled  with 
light  earth,  and  the  plants. are  to  be  carefully  taken  up  with  as 
much  as  pofiible  of  their  own  earth  about  them,  and  j  'anted  le- 
vcrally  in  thy  middle  of  thefe  pots  5  when  they  are  to  be  fet  in  a 
fliady  place,  and  watered  at  times  till  they  have  taken  root. 
When  they  are  well  rooted,,  they  Ihould  be  let  in  a  more 
expofed  place  to  harden  them,  and  Ihould  Hand  out  till  the  m  id 
die  of  Giloberj  but  when  the  mornings  begin  to  grow  fruity, 
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they  mu  ft  b*  retrmv4'd  into  the  green -honfe,  and  then  placed  as 
pear  the  windows. as  poifible,  and  the  windows  (hould  be  open¬ 
ed  upon  them  till  the  weather  is  very  cold.  During  the  winter, 
they  muft  be  frequently  watered  a  little  at  a  time,  and  theirdead 
.leaves  dhould  be  puiied  off.  They  muff  not  ftand  under  the 
(hade  of  other  plants,  nor  do  they  -need  any  artificial  heat.^ 

Tbofe  who  are  defirous  that  their  plants  (hould  be  large 
and  (lower  loon,  muff  fow  the  feeds  on  a  moderate  hot-bed  in  the 
lpring  ;  when  they  are  come  up,  they  (hould  not  be  drawn 
weak,  and  the  pots  into  which  they  are  tranfplanted  (hould  be 
■plunged  into  another  moderate  hot-bed,  (hading  them  from  the 
fun  till  they  have  taken  root,  and  gradually  inuring  them  to  the 
open  air,  into  which  they  (hould  be  removed  in  the  beginning  of 
June,  and  placed  in  a  (heltered  (ituation  with  other  exotic 
•plants. 

Thefhrubby  African  geraniums  are  commonly  propagated  by 
cuttings,  which,  planted  in  a  fhady  border  in  June  or  July,  will 
take  good  root  in  five  or  fix  weeks  ;  and  they  may  then  be  taken 
up  and  planted  in  leparate  pots,  placing  them  in  the  (hade  till 
they  have  taken  new  root ;  after  which  they  may  be  removed 
into  a  (heltered  fituation,  and  treated  like  the  feedling  plants. 

GERAR,  or  Gerara,  the  fouth  boundary  of  Canaan  near 
Berfeba,  fituated  between  Cades  and  Sur,  two  deferts  well 
known,  the  former  facing  Egypt,  the  latter  Arabia  Pe- 
tr3ea. 

“GERARD  (John),  a  learned  Lutheran  divine,  was  profeffor 
of  divinity,  and  redder  of  the  academy  of  Jena,  the  place  of  his 
birth.  He  wrote,  i.  The  Harmony  of  the  Eaftern  Lan¬ 
guages  ;  2.  A  Treatife  on  the  Coptic  Church ;  and  other  works 
which  are  efteemed.  He  died  in  1668. 

GERARDE  (John),  a  furgeon  in  London,  and  the  greateft 
botaniff  of  his  time,  was  many  years  chief  gardener  to  Lord 
Burleigh,  who  was  himfelf  a  great  lover  of  plants,  and  had  the 
•belt  coldedtion  of  any  nobleman  in  the  kingdom,  among  which 
were  a  great  number  of  exotics  introduced  by  Gerarde.  In 
1597  he  publifhed  his  Herlal,  which  was  printed  at  the  expence 
of  J.  Norton,  who  procured  the  figures  from  Francfort.  In 
16 63  Thomas  Johnfon,  an  apothecary,  publ idled  an  improved 
edition  of  Gerarde’s  book,  which  met  with  i'uch  approbation 
by  the  Univerfity  of  Oxford,  that  they  conferred  on  him  the  de¬ 
gree  of  dodlor  of  phyfic;  and  it  is  Rill  much  efteemed.  The 
defcriptions  in  the  herbal  are  plain  and  familiar;  and  both 
thefe  authors  have  laboured  more  to  make  their  readers  under- 
iland  the  charadters  of  the  plants,  than  to  inform  them  that  they 
themfelves  underftood  Greek  and  Latin. 

GERARDIA,  in  botany  ;  a  genus  of  the  angiofpermia  or¬ 
der,  belonging  to  the  didynamia  clafs  of  plants,  and  in  the  na¬ 
tural  method  ranking  under  the  40th  order,  Perfonata.  The 
-calyx  is  quinquefid,  the  corolla  bilabiate  ;  the  under  lip  tripar¬ 
tite  ;  the  fide  lobes  emarginated,  and  the  middle  one  bipartite 
the  capfule  bilocular  and  gaping. 

GERAW,  a  town  of  Germany,  in  Heffe-Darmftadt,  capital 
of  a  diftridt  of  the  lame  name,  10  miles  N.  W.  of  Darmltadt. 
E.  Ion.  8.  29.  N.  lat.  49.  45. 

GERBEROY,  a  town  of  France,  in  the  department  of  Oife, 
and  late  province  of  the  Ifte  of  France,  with  a  handfome  chapter- 
houfe,  10  miles  from  Beauvais,  and  50  N.  of  Paris.  E.  Ion. 
l.  54.  N.  lat.  49.  32. 

GERBES,  Gerbi,  or  Zerbi,  an  ifland  of  Africa,  on  the  coaft 
of  the  kingdom  of  Tunis.*  It  bears  no  corn  but  bailey;  though 
there  are  large  quantities  of  figs,  olives,  and  grapes,  which  when 
dried  form  their  principal  trade.  It  depends  on  the  dey  of 
Tripoli.  E.  Ion.  10.  30.  N.  lat.  33.  36. 

GER8EVILLERS,  a  town  of  France,  in  the  department 
of  Meurthe  and  late  province  of  Lorrain,  with  a  handlome  caf 
tie.  The  church  of  the  late  Carmelites  is  very  elegant.  It  is 
feated  on  the  river  Agen,  five  miles  from  Lun'eville. 

GERBIER  (Sir  Balthazar),  a  painter  of  Antwerp,  born  in 


the  year  1592,  diftinguithed  himfelf  by  painting final!  figures  iri 
diftemper.  King  Charles  I.  was  Co  pleafed  with  his  perform¬ 
ances,  that  he  invited  him  to  his  court,  where  he  obtained  the 
effeem  of  the  duke  of  Buckingham,  and  grew  into  great  favour. 
He  was  not  only  knighted,  but  lent  to  Bruffels,  where  he  long 
redded  as  agent  for  the  king  of  Great  Britain. 

GERFALCON.  See  Fat.co. 

GERGENTI,  a  town  of  Sicily,  with  a  caftle  and  a  bifhop’* 
fee.  It  is  feated  near  the  river  St.  Blaife,  50  miles  S.  of  Paler¬ 
mo.  E.  Ion.  13.  24.  N.  lat.  47.  24. 

GERGESA,  a  Transjordan  town,  no  otherwife  known  than 
by  the  Gergefcni  of  St.  Matthew,  and  Gergejeci  of  Mofes  ;  fup- 
pofed  to  have  flood  in  the  neighbourhood  of  Gadara  and  near 
the  fea  of  Tiberias.  The  Gergeftei,  one  of  the  feven  ancient 
people  of  Canaan,  lefs  frequently  mentioned  than  the  reft,  ap¬ 
pear  to  have  been  lefs  confiderable  and  more  obfcure :  their 
name  is  from  Girgafi,  one  of  Canaan’s  Cons. 

GERM,  among  gardeners.  See  Germen. 

St.  Germain,  a  town  of  France,  in  the  department  of  Seine 
and  Oife  and  late  province  of  the  Me  of  France,  with  a  ma°ni- 
ficent  palace,  embellifhed  by  feveral  kings,  particularly  bv 
Lewis  XIV.  who  was  born  in  it.  It  is  one  of  the  mod  beauti¬ 
ful  feats  in  France,  as  well  on  account  of  the  apartments  and 
gardens,  as  of  the  fine  foreft  that  is  near  it.  Here  James  II, 
found  an  afylum  when  he  fled  to  France.  It  is  feated  on  the  ri¬ 
ver  Seine,  10  miles  N.  W.  of  Paris.  E.  Ion.  2.  ic.  N.  lat 
48.  5*. 

GERMAN,  in  a  genealogical  fenfe,  (ignifies  whole,  entire, 
or  own.  Germani,  qua  ft  cadetn  Jiirpe  geniti ;  (Felt.).  Hence, 
brother-german,  denotes  a  brother  both  by  the  father’s  and 
mother’s  fide,  in  contradiftinftioji  to  uterine  brothers,  &c.  who 
are  only  fo  by  the  mother’s  fide.  Coufms-german,  are  thole  in 
the  fir  ft  or  neareft  degree,  being  the  children  of  brothers  or  filters. ' 
Among  the  Romans  we  have  no  inftance  of  marriage  between 
coufms-german  before  the  time  of  the  emperor  Claudius,  when 
they  were  very  frequent.  Theodofius  prohibited  them  under 
very  fevere  penalties,  even  fine  and  profcription.  See  Con¬ 
sanguinity. 

German,  or  Germanic,  alfo  denotes  any  thing  belonging  to 
Germany  ;  as  the  German  empire,  German  flute,  &c. 

GERMANDER,  in  botany.  See  the  article  Teucrium. 

GERMANICUS  Czesar,  the  fon  of  Drains,  and  paternal 
nephew  to  the  emperor  Tiberius,  who  adopted  him  ;  a  re¬ 
nowned  general,  but  (till  more  illuftrious  for  his  virtues.  He 
took  the  title  of  Germanicus  from  his  conquefts  in  that  country  j 
and  though  he  had  the  moderation  to  refufe  the  empire  offered 
to  him  by  his  army,  Tiberius,  jealous  of  his  fuccefs,  and  of  the 
univerfal  efleem  he  acquired,  caufed  him  to  be  poifoned,  A.  D. 
29,  aged  34.  Lie  was  a  proteftor  of  learning,  and  compoied 
Come  Greek  comedies  and  Latin  poems,  fome  of  which  are  (fill 
extant. 

GERMANY,  a  country  of  Europe,  bounded  on  the  E.  by 
Hungary  and  Poland,  on  the  N.  by  the  Baltic  Sea  and  Den¬ 
mark,  on  the  W.  by  France  and  the  Netherlands,  and  on  the 
S.  by  the  Alps,  Swiflerland,  and  Italy ;  being  about  640  miles 
in  length,  and  330  in  breadth.  The  air  is  temperate  and 
wholefome  ;  but  as  to  the  particular  produ6lions,  they  will  be 
taken  notice  of  where  the  circles  are  defcribed.  Germany  con¬ 
tains  a  great  many  princes,  fecular  and  ecclefiaftic,  who  are  in¬ 
dependent  of  each  other  ;  and  there  are  a  great  number  of  free 
imperial  cities,  which  are  fo  many  little  republics,  governed  by 
their  own  laws,  and  united  by  a  head  who  has  the  title  of  em¬ 
peror.  The  weftern  Roman  empire  which  had  terminated  in  the 
year  475,  in  the  perlon  of  Auguftulus,  the  laft  Roman  emperor, 
and  which  was  lucceeded  by  the  reign  of  the  Huns,  the  Oftro- 
goths,  and  the  Lombards,  was  revived  by  Charlemagne,  king  of 
France,  on  Chriftmas  Day  in  the  year  800.  This  prince  being 
then  at  Rome,  pope  Leo  III.  crowned  him  emperor,  in  St.  Pe- 
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ter’s  church,  amid  the  acclamations  of  the  clergy  and  the  peo¬ 
ple.  Nicephoros,  who  was  at  that  time  emperor  of  the  Ealt, 
confented  to  this  coronation.  After  the  death  of  Charlemagne, 
and  of  Lewis  le  Debonnaire,  his  fon  and  fucceflor,  the  empire 
was  divided  between  the  four  fons  of  the  latter.  Lothario,  the 
firft,  was  emperor;  Pepin  was  king  of  Aquitaine  ;  Lewis  king 
of  Germany  ;  and  Charles  le  Chauve  (the  Bald)  king  of  France. 
This  partition  was  the  fource  of  mediant  feuds.  The  French 
kept  the  empire,  under  eight  emperors,  till  the  year  912,  when 
Lewis  III.  the  laft  prince  of  the  line  of  Charlemagne,  died 
without  ilfue  male.  Conrad,  count  of  Franconia,  the  fon-in- 
law  of  Lewis,  was  then  elected  emperor.  Thus  the  empire 
went  to  the  Germans,  and  became  eledtive  ;  for  it  had  been 
hereditary  under  the  French  emperors,  its  founders.  The  em¬ 
peror  was  chofen  by  the  princes,  the  lords,  and  the  deputies  of 
cities,  till  toward  the  end  of  the  13th  century,  when  the  number 
of  the  debtors  was  fixed.  Rodolphus,  count  of  Haplburgh,  was 
elected  emperor  in  1273.  He  is  the  head  of  the  houfe  of  Auftria, 
which  is  del'cended  from  the  fame  flock  as  the  houfe  of  Lorrain, 
re-united  to  it  in  the  perfon  of  Francis  I.  father  of  the  two  late 
emperors,  Jofeph  and  Leopold.  On  the  death  of  Charles  VI. 
of  Auftria  in  1740,  an  emperor  was  chofen  from  the  houfe  of 
Bavaria,  by  the  name  of  Charles  VII.  On  the  death  of  this 
prince  in  1745,  the  above-mentioned  Francis,  grand  duke  of 
Tufcany,  was  elected  emperor  ;  whole  grandfon,  Francis,  now 
enjoys  the  imperial  dignity  ;  the  prerogatives  of  which  were 
formerly  much  more  extenfive  than  they  are  at  prefent.  At 
the  clofe  of  the  Saxon  race  in  1024,  they  exercifed  the  right  of 
conferring  all  the  eccleffaftical  benefices  in  Germany  ;  of  re¬ 
ceiving  their  revenues  during  a  vacancy  ;  ot  lucceeding  to  the 
effedts  of  inteltate  ecclefiaftics  ;  of  confirming  or  annulling  the 
elections  of  the  popes  ;  of  aftembling  councils,  and  of  ap¬ 
pointing  them  to  decide  concerning  the  affairs  of  the  church  ; 
of  conferring  the  title  of  king  on  their  vaff  als  ;  of  granting  va¬ 
cant  fiefs  ;  of  receiving  the  revenues  of  the  empire  ;  of  governing 
Italy  as  its  proper  fovereigns  ;  of  credting  free  cities,  and  efta- 
blifhing  fairs  ;  of  aftembling  the  diets  of  the  empire,  and  fixing 
the  time  of  their  duration  ;  of  coining  money,  and  conferring 
the  fame  privilege  on  the  dates  of  the  empire ;  and  of  admini- 
ftering  jufiice  within  the  territories  of  the  different  Hates  ;  but 
in  1437  they  were  reduced  to  the  right  of  conferring  all  dig¬ 
nities  and  titles,  except  the  privilege  of  being  a  llate  of  the  em¬ 
pire;  of  appointing  once  during  their  reign  a  dignitary  in  each 
chapter,  or  religious  houfe;  of  granting  difpenfations  with  re- 
fpedl  to  the  age  of  majority  ;  of  ered'ting  cities,  and  conferring 
the  privilege  of  coining  money  ;  of  calling  the  meetings  of  the 
diet,  and  prefiding  in  them.  To  this  tome  have  added,  1. 
That  all  the  princes  and  dates  of  Germany  are  obliged  to  fwear 
fidelity  to  them.  2.  That  they  or  their  generals  have  a  right 
to  command  the  forces  of  all  the  princes  of  the  empire  when 
united  together.  3.  That  they  receive  a  kind  of  tribute  from 
all  the  princes  and  dates  ot  the  empire,  for  carrying  on  a  war 
which  concerns  the  whole  empire,  which  is  called  the  Roman 
Month.  But,  after  all,  there  is  not  a  foot  of  land,  or  territory, 
annexed  to  this  title:  for,  ever  fince  the  reign  of  Charles  IV. 
the  emperors  have  depended  entirely  on  their  hereditary  domi¬ 
nions,  as  the  only  fource  of  their  power,  and  even  of  their  fub- 
fiftence,  The  eleitors  of  the  empire  are  three  eccleffaftical, 
namely,  the  archbifhops  of  Treves,  Cologne,  and  Mentz  ;  and 
five  fecular,  namely,  the  king  of  Pruffia,  as  elector  of  Bran¬ 
denburg  ;  the  king  of  Great  Britain,  as  eleftor  of  Hanover  ; 
the  prefent  emperor,  as  archduke  of  Auftria;  the  elector  of 
Saxony,  and  the  elector  palatine  of  the  Rhine.  Each  elector 
bears  the  title  of  one  of  the  principal  officers  of  the  empire  ;  the 
elector  of  Hanover,  for  inltance,  being  “  arch-treafurer  and 
elector  of  the  holy  Roman  empire."  To  prevent  the  calamities 
of  a  conceded  eiec'tiop,  a  king  of  the  Romans  has  been  often 
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chofen  in  the  life  time  of  the  emperor,  on  whofe  death  he  fuc- 
ceeds  to  the  imperial  dignity,  as  a  circumftance  of  courfe.  The 
emperor  always  aftumes  the  title  of  auguft,  of  Caefar,  and  of 
facred  majefty.  Although  he  is  chief  of  the  empire,  the  fupreme 
authority  refides  in  the  diets,  which  are  compol'ed  of  three  col¬ 
leges  ;  the  firft  that  of  the  electors,  the  fecond  that  of  the 
princes,  and  the  third  that  of  the  imperial  towns.  Theeleftors 
and  princes  fend  their  deputies,  as  well  as  the  imperial  towns. 
When  the  college  of  the  debtors  and  that  of  che  princes  difagree, 
that  of  the  towns  cannot  decide  the  difference;  but  they  are 
obliged  to  give  their  confent  when  they  are  of  the  fame  opinion. 
The  diets  have  the  power  of  making  peace  or  war,  of  fettling 
general  impofitions,  and  of  regulating  all  the  important  affairs 
of  the  empire  :  but  their  decifions  have  not  the  force  of  law  till 
the  emperor  gives  his  confent.  All  the  fovereigns  of  Germany 
have  an  abfolute  authority  in  their  own  dominions,  and  can  lay 
taxes,  levy  troops,  and  make  alliances,  provided  they  do  not 
prejudice  the  empire.  They  determine  all  civil  caules  defini¬ 
tively,  u.nlefs  in  foine  particular  cafes  in  which  an  appeal  may 
be  made.  Thefe  appeals  are  to  two  courts,  called  the  Imoerial 
Chamber,  and  the  Aulic  Council.  The  three  principal  reli¬ 
gions  are,  the  Roman  Catholic,  the  Lutheran,  and  the  Cal- 
vinifl.  The  firft  prevails  in  the  dominions  of  the  emperor,  in 
the  eccleffaftical  electorates,  and  in  Bavaria;  the  fecond,  in 
the  circles  of  Upper  and  Lower  Saxony,  great  part  of  Weft- 
phalia,  Franconia,  Suabia,  the  Upper  Rhine,  and  in  molt  of 
the  Imperial  towns;  the  third,  in  the  dominions  of  the  land¬ 
grave  of  Hefle-Caflei,  and  of  fome  other  princes.  But  Chriftians 
of  altnoft  every  denomination  are  tolerated  in  many  parts  of  the 
empire,  and  there  is  a  multitude  of  Jews  in  all  the  great  towns. 
The  principal  rivers  of  Germany  are,  the  Danube,  Rhine, 
Elbe,  Wefer,  Maine,  and  Oder.  Germany  is  divided  into  nine 
circles,  each  of  which  comprehends  feveral  other  ftates  ;  the 
princes,  prelates,  and  counts  of  which,  with  the  deputies  of  the 
imperial  towns,  meet  together  about  their  common  affairs. 
Each  circle  has  one  or  two  directors,  and  a  colonel  :  the  di¬ 
rectors  have  a  power  of  convoking  the  aflembly  of  the  ftates  of 
their  circle,  and  the  colonel  commands  the  army.  The  nine 
circles  arc  thole  of  Auftria,  Bavaria,  Suabia,  Franconia,  Upper 
and  Lower  Rhine,  Weftphalia,  and  Upper  and  Lower  Saxony. 
The  language  of  Germany  is  a  dialect  of  the  Teutonic,  which 
luccebded  that  called  the  Celtic. 

GERMEN,  the  feed-hud  ;  defined  by  Linnaeus  to  be  the 
bale  of  the  prftillum,  which  contains  the  rudiments  of  the  feed, 
and,  in  the  progrefs  of  vegetation,  fwells  and  becomes  the  feed- 
veflel.  In  affimilating  the  vegetable  and  animal  kingdoms,  Lin¬ 
naeus  denominates  the  leed-bud  the  ovarium  or  uterus  of  plants, 
and^  affirms  its  exiltence  to  he  chiefly  at  the  time  of  the  difperfiosj 
ot  tne  male-dull  by  the  antherae ;  as,  after  its  impregnation,  it 
becomes  a  feed-vdlel.  See  Botany.  Germen,  by  Pliny  and 
the  ancient  botanilts,  is  ufed  to  fignify  a  bud  containing  the  ru¬ 
diments  of  the  leaves.  See  Gemma. 

GERMINATION,  among  batanifts,  comprehends  the  pre¬ 
cise  time  which  the  feeds  take  to  rife  after  they  have  been  com¬ 
mitted  to  the  foil.  The  different  fpecies  of  feeds  are  longer  or 
fhorter  in  riling  according  to  the  degree  of  heat  which  is  proper 
to  each.  Millet,  wheat,  and  levers!  of  the  grades,  rile  in  one 
day  ;  hlite,  lpinach,  beans,  muftard,  kidney  beans,  turnips, 
and  rocket,  in  three  days;  lettuce  and  dill,  in  four;  cucumber’ 
gourd,  melon,  and  crels,  in  five ;  radifh  and  beet,  in  fix  ;  bar¬ 
ley,  in  feven  ;  orach,  in  eight ;  purllane,  in  nine  ;  cabbage,  in 
ten;  hyfi'op,  in  thirty;  pariley,  in  forty  or  fifty  days ;  peach, 
almond,  walnut,  chcfnut,  poeony,  horned-poppy,  hypeeoum] 
and  ranunculus  falcatus,  in  one  year  ;  rofe-hulh,  cornel-tree, 
hawthorn,  medlar,  and  hazel-nut,  in  two.  The  feeds  of  fome’ 
fpecies  of  orchis,  and  of  fome  liliaceous  plants,  never  rife  at 
all.  Of  feeds,  lomc  require  to  be  fbwn  almoft  as  loon  as  they 
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are  ripe,  otherwlfe  they  will  not  fprout  or  germinate.  Of  this 
kind  are  the  feeds  of  coffee  and  fraxinella.  Others,  particularly 
thofe  of  the  pea-bloom  flowers,  preferve  their  germinating  fa¬ 
culty  for  a  feries  of  years.  Mr.  Adanfon  a  flirts,  that  the  fenfitive 
plant  retains  that  virtue  for  30  or  40  years. 

Air  and  water  are  the  agents  of  germination.  The  humi¬ 
dity  of  the  air  alone  makes  feveral  feeds  to  rife  when  expofed 
to  it.  Seeds  too  are  obferved  to  vegetate  in  water  without  the 
intervention  of  earth;  but  water  without  air  is  infufficient.  Mr. 
Homberg’s  experiments  on  this  head  are  decifive/  He  put  fe¬ 
deral  feeds  under  the  exhaufted  receiver  of  an  air-pump,  with  a 
view  to  eftablifh  fomething  certain  on  the  caufespf  germination. 
Some  of  them  did  -not  rife  at  all  ;  and  the  greateft  part  of  thofe 
which  did  made  very  weak  and  feeble  produttions.  Thus1  it  is 
for  want  of  air  that  feeds  which  are  buried  at  a  very  great  depth 
in  the  earth,  either  thrive  but  indifferently,  or  do  not  rife  at 
all.  They  frequently  preferve,  however,  their  germinating 
virtue  for  many  years  within  the  bowels  of  the  earth;  and  it  is 
not  unufual,  upon  a  piece  of  ground  being  newly  dug  to  a  con- 
ijderable  depth,  to  obferve  it  foon  after  covered  with  feveral 
plants,  which  had  not  been  feen  there  in  the  memory  of  man. 
Were  this  precaution  frequently  repeated,  it  would  doubtlels  be 
the  means  of  recovering  certain  fpecies  of  plants  which  are  re¬ 
garded  as  loft  ;  or  which  perhaps,  never  coming  to  the  know¬ 
ledge  of  botanifts,.  might  hence  appear  the  refult  of  a  new  crea¬ 
tion.  Some  feeds  require  a  greater  quantity  of  air  than 
others.  Thus  purflane,  which  does  not  rife  till  after  lettuce  in 
the  free  air,  riles  before  it  in  vacuo  •  and  both  profper  but  lit¬ 
tle,  or  perilh  altogether,  while  creffes  vegetate  as  freely  as  in 
the  open  air. 

GERONTES,  in  antiquity,  a  kind  of  judges  or  magiftrates 
in  ancient  Sparta,  anfwering  to  what  the  Areopagites  were  at 
Athens.  See  Areopagus.  The  word  is  formed  of  the  Greek 
7£f±y,  which  fignifies  “  old  man.”  Whence  all  the  words  ge- 
rontic,  fomething  belonging  to  an  old  man,  and  Geronicon,  a 
famous  book  among  the  modern  Greeks,  containing  the  lives 
of  ancient  monks.  The  fenate  of  gerontes  was  called  gerujia, 
that  is,  affembly  or  council  of  old  men.  The  gerontes  were 
originally  inftituted  by  Lycurgus  :  their  number,  according  to 
iome,  was  28;  and,  according  to  others,  32*  Fhey  governed 
in  conjunction  with  the  king,  whofe  authority  they  were  in¬ 
tended  to  balance,  and  to  watch  over  the  interefts  of  the  peo¬ 
ple.  .  Polybius  defines  their  office  in  a  few  words,  when  he  fays, 
fer  ipfos  isf  cumipfis  omnia  admmtftrari.  None  were  to'be  ad¬ 
mitted  into  this  office  under  60  years  of  age,  and  they  held  it  for 
life.  They  were  fucceeded  by  the  ephori. 

GEROPOGON,  in  botany,  a  genus  of  the  polygamia  sequalis 
order,  belonging  to  the  (ynger.efia  clafs  of  plants,  and  in  the 
natural  method  ranking  under  the  49th  order,  Compofitce.  The 
receptacle  is  paleaceous,  with  the  points  of  the  palese  ffiarp  or 
briftly  ;  the  calyx  is  fimple  ;  the  feeds  of  the  dife  have  a 
feathered  pappus  ;  thofe  of  the  radius  have  a  pappus  of  five 
awns. 

GERRETZ.  See  Hemer  asdt. 

GERVAISE  (or  Geryase),  of  Tilbury,  a  famous  Englifti 
writer  of  the  13  th  century^;  thus  named  from  his  being  born  at 
'ill bury  on  the  Thames.  He  was  nephew  to  Henry  II.  kino-  0f 
England,  and  was  in  great  credit  with  Otho  IV.  emperor  of 
Germany,  to  whom  he  dedicated  a  Defcription  of  the  World,  and 
a  Chronicle.  He  alfo  compofed  a  Hiftory  of  England,  that  of 
the  Holy  Land,  and  other  works. 

GERUND,  ih  grammar,  a  verbal  noun  of  the  neuter  gender 
partaking  of  the  nature  of  a  participle,  declinable  only  in  the 
lingular  number,  through  all  the  cafes  except  the  vocative  •  as 
nom.  amandum  gt n.  amzndi,  dat.  amando,  accuf.  amandum, 
aol  amando.  The  word  is  formed  of  the  Latin  gerundivus, 
and  that  from  the  verb  gerere,  “  to  bear.”  The  gerund  expreffes 


not  only  the  time,  but  alfo  the  manner,  of  an  action  ;  as,  “  hs 
fell  in  running  poft.”  It  differs  from  the  participle;  in  that  it 
expreiTes  the  tune,  which  the  participle  does  not ;  and  from  the 
tenfe  pioperly  10  called,  in  that  it  expreffes  the  manner ,  which 
the  tenfe  does  not.  See  Grammar. 

GERUNDA,  anciently  a  town  of  the  Aufetani,  in  the  Hither 
Spain,  on  the  fouth  or  right  fide  of  the  river  Sambroca.  Gcrun- 
denfes,  the  people.  Now  Gironne  in  Catalonia,  on  the  Ter. 
E.  Ion.  2.  33.  Lat.  42. 

GESNER  (Conrad),  a  celebrated  phyfician  and  naturalift,. 
was  born  at  Zurich  in  1516.  Having  finiffied  his  ftudies  in 
France,  he  travelled  into  Italy,  and  taught  medicine  and  philo- 
fophy  in  his  own  country  with  extraordinary  reputation."  He 
was  acquainted  with  the  languages,  and  excelled  lo  much  in 
natural  hiftory,  that  he  was  furnamed  the  Pliny  of  Germany. 
He  died  in  1564,  leaving  many  works  behind  him,  the  principal 
of  which  are,  1.  A  hiftory  of  animals,  plants,  and  folhls ;  2. 
Bibliotheca  Univerfalis.  A  Greek  and  Latin  lexicon.  This 
author  is  by  Boerhaave  emphatically  ftyled  Movjlrum  Erudl- 
tionis,  a  prodigy  of  learning.  Thofe  indeed  (as  Mr.  Coxe  ob- 
ferves  in  his  Letters  on  Switzerland)  “  who  are  converlant  with 
the.  works  of  this  great  fcholar  and  naturalift,  cannot  reprefs 
their  wonder  and  admiration  at  the  amplitude  of  his  knowledge 
in  every  fpecies  of  erudition,  and  the  variety  of  his  difeoveries 
in  natural  hiftory,  which  was  his  peculiar  delight.  Their  won¬ 
der  and  admiration  are  ftill  further  augmented,  when  they  con  - 
fider  the  grofs  ignorance  of  the  age  which  he  helped  to  em- 
lighten,  and  the  fcanty  fuccours  he  poffelfed  to  aid  him  in  thus- 
extending  the  bounds  of  knowledge;  that  he  compofed  his  works, 
and  made  thofe  difeoveries  which  would  have  done  honour  to  the 
moft  enlightened  period,  under  the  complicated  evils  of  povertv, 
ficknefs,  and  domeftic  uneafinefs.” 

GESNER  (Solomon),  the  celebrated  author  of  the  Death  of 
Abel,  and  many  other  admired-  works  in  the  German  language, 
was  born  at  Zurich  in  the  year  7730.  In  his  early  years  he* 
fhowed  very  few  figns  of  fuperior  abilities  ;  and  his  progrefs  in. 
the  rudiments  of  education  waslo  flow,  that  his  matter  gave  him 
up  as  incapable  of  any  greater  attainments  than  writing  and  the 
four  firft  rules  of  arithmetic.  Upon  this  he  was  placed  under  a 
clergyman- in  the  neighbourhood,  a  relation  of  his  father’s,  and 
who  fhowed  himlelf  better  acquainted  with  the  art  of  difcoverinc 
the  natural  inclinations  of  his  pupils.  This  gentleman  often 
carried  young  Gefner  .with  him  into  the  fields,  where  he  made 
him  obferve  the  beauties  of  nature  ;  and  finding  that  he  took 
great. pleafure  in  fuch  leflons,  and  feemed  to  liften  to  them  with 
peculiar  attention,  he  occafionally  repeated  fome  of  the  moft 
llriking  paifages  of  the  ancient  authors  who  have  written  on 
thefe.fubje.6ts  in  the  moft  agreeable  and  pleating  manner.  "By 
this  ingenious  artifice,  the  mind  of  young  Gefner  began  to  open, 
and  its  powers  to  expand  ;  and  it  is,  perhaps,  owing  to  this 
circumftanc.e,  that  he  became  fo  fond  of  the  language  of  Virgil 
and  Iheocritus..  When  he  arrived  at  a  proper  age  to  thinkof 
purfuing  fome  line  of  bufinefs,  Mr.  Gefner  made  choice  of  that 
of  a  bookfeller,  which  was  the  profeffion  of  his  father,  and  in 
lome.meafure  of  his  family.  Of  five  houles  at  Zurich  in  the 
printing  and  bookfelling  bufinefs,  two  were  occupied  by  Gef- 
ners  :  one  belonged  to  two  brothers  of  that  name ;  and  the  other, 
that  in  which  our  poet  had  a  ftiare,  was  known  by  the.  firm  of 
Jnl,  Gefner,  and  Company.  It  was  known,  alfo  by  the  extent 
of  its  correfpondence,  and  by  the  choice  and  elegance  of  the 
works  which  it  gave  to  the  public. 

Though  Mr.  Gefner  was.  a  bookfeller,  he  did  not,  however, 

1  amp  his  genius  by  fubmitting  to  the  drudgery  of  bufinefs.  He 
indulged  himfelf  freely  in  purfuing  his  favourite  objeft,  and  his 
partners  never  envied  him  that  time  which  he  devoted  to  medi¬ 
tation  and  to  ftudy.  In  1732  he  made  a  tour  through  Ger¬ 
many,  not  fo  much  for  the  purpofe  of  extending  his  commerce 
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as  to  fee-  and  be  acquainted  with  thofe  authors  who  have  done 
honour  to  their  country.  The  following  circumftance,  which 
occurred  during  this  tour,  deferves  to  be  mentioned,  as  it  is 
ftrikingly  charaCteriftic  of  that  timidity  which  often  accompanies 
true  genius.  When  Mr.  Gefner  was  at  Berlin,  he  was  admitted 
into  a  literary  fociety,  of  which  Gleim  and  Leffing  were  mem¬ 
bers.  Each  of  the  authors  who  compofed  it  ufed  to  read  in  turn 
fome  piece  of  their  own  compofition,  and  Mr.  Gefner  was  very 
defirous  of  fubmitting  to  thefe  able  critics  a  fmall  work,  which 
was  his  fir  ft  attempt  ;  but  it  was  far  from  refembling  thofe  poets 
whom  Horace,  and  other  fatirifts  have  ridiculed,  and  who  ftun 
every  one  they  meet  by  reciting  their  verfes  before  them.  As 
each  of  thefe  members  had  done  reading,  Gefner  was  obferved 
to  move  his  hand  with  a  kind  of  tremor  to  his  pocket,  and  to 
draw  it  back  again  without  the  manufcript  which  he  ought  to 
have  produced.  Having  not  as  yet  publifhed  any  thing,  none 
of  the  company  could  guefs  the  caufe  of  a  motion  which  his 
modefty  prevented  him  from  explaining.  The  work  which  he 
had  not  the  courage  to  fliow  was/  his  fmall  poem  entitled 
Night,  which  he  publifhed  on  his  return  to  Zurich  in  1753. 
It  was  confidered  as  an  original,  of  which  no  model  is  to  be 
found  among  the  moderns  ;  but  in  the  opinion  of  the  author,  it 
was  onlyr  a  piece  of  imaginary  painting,  or,  to  ufe  an  expreffion 
of  his  own  in  one  of  his  letters  to  Mr.  Huber,  who  has  tranf- 
lated  his  works,  “  A  caricature  compofed  in  the  moments' of 
folly'  or  intoxication.”  In  this  little  poem  he  has  introduced  a 
fhort  epifode  on  the  origin  of  the  glow-worm,  containing  a  poeti¬ 
cal  explanation  of  this  natural  phofphorus,  which  has  all  the 
beauty  of  Ovid’s  Metamorpbofes  without  their  prolixity'.  The 
fuccefs  of  this  eiTayr  emboldened  the  too  timid  mufe  of  our  young 
bookfeller,  and  he  publilhed  a  palloral  romance  called  Daphnis, 
in  three  cantos.  The  applaufe  that  was  deiervedly  bellowed 
upon  this  performance  induced  the  author  topublifh,  fome  time 
after,  his  Idy  lls  and  fome  other  rural  poems  in  imitation  of  thofe 
of  Theocritus.  Paltoral  poetry',  which  at  this  time  was  little 
known  in  Germany  but  by  tranflations  from  foreign  poets,  be¬ 
gan  to  find  many  partifans,  and  to  be  preferred  to  every  other 
kind.  Defirous,  therefore,  of  tracing  out  a  new  path  for  him- 
felf,  our  poet  thought  that  he  could  not  do  a  more  acceptable 
fervice  to  his  countrymen,  than  to  paint  the  felicity  of  innocence 
and  rural  life,  and  the  tender  emotions  of  love  and  gratitude. 
The  only  author  worthy  of  notice  who  had  preceded  Mr.  Gefner 
in  this  career  was  Mr.  Roft  of  Leipfick,  whofe  paltoral  poems 
appeared  for  the  firft  time  in  1744.  This  writer  polilhed  the 
language  of  the  German  fhepherds  ;  he  had  addrefs  enough  to 
unite  fpirit  and  fimplicity  in  a  kind  of  writing  which  appears 
infipid  without  the  former,  and  which  becomes  unnatural  and 
difgufting  if  it  is  too  abundant.  He  fometimes  throws  a  delicate 
veil  over  thofe  images  which  are  deficient  in  decency',  but  it  is  to 
be  regretted  that  it  is  often  too  (light.  Such  was  the  antagonilt 
againlt  whom  Gefner  had  to  contend.  Our  poet,  however, 
purfued  a  different  courfe.  Inftead  of  placing,  like  Bolt,  his 
fccnCs  in  modern  times,  he  goes  back  with  Theocritus  to  the 
golden  age — that  happy  age  which  we  are  fond  of  reviewing 
when  our  palfions  are  calm,  and  when,  freed  from  thofe  anxious 
cares  which  hurry  us  beyond  ourfelves,  we  contemplate  amidlt 
tranquillity  the  beauties  and  fertility  of  the  country.  The  cha¬ 
racters  of  Gefaer’s  Idylls,  therefore,  are  taken  from  thofe  focie- 
ties  which  exit!  no  longer  but  in  the  remembrance  or  rather  the 
imagination.  His  lhepherds  are  fathers,  children,  and  hulbands, 
who  blufli  not  at  thefe  titles  fo  dear  to  nature,  and  to  whom  ge¬ 
nerality,  beneficence,  and  refpeCt  for  the  Deity,  are  fentiments 
no  lefs  familiar  than  love.  Thefe  Idylls  were  the  principal  and 
favourite  objeft  of  his  purfuit,  and  that  part  of  his  works  which 
acquired  him  the  greateft  reputation,  efpeeially  among  his  coun¬ 
trymen.  His  Death  of  Abel,  which  is  well  known,  was  pub¬ 
lished  for  the  firft  time  in  1758.  It  is  written,  like  the  red  of 


his  pieces,  in  poetical  profe ;  and  was  fo  much  fought  afters- 
that  it  went  through  no  lefs  than  three  editions  in  the  fpace  of  a 
year,  without  fpeaking  of  the  fpurious  ones  which  appeared  in 
Holland,  at  Berlin,  and  in  France.  The  French  edition  was 
followed  by  feveral  others.  One  came  out  in  Italian  ;  another 
in  the  Dutch  language  ;  a  fourth  in  the  Danifii  ;  and,  lafily* 
twovin  Englifh,  one  of  them  in  profe  and  the  other  in- verfe. 
Among  the  pieces  which  Mr.  Gefner  publifhed  after  the  Death 
of  Abel,  was  his  Firft  Navigator,  a  poem  in  three  cantos,  which 
many  people  in  Germany  confider  as  his  mafterpiece.  He  made- 
an  attempt  alfo  in  the  paftoral  drama,  but  not  with  the  fams- 
fuccefs  as  in  other  kinds  of  rural  poetry.  He  produced  likewife, 
in  the  fame  ftyde,  Evander  and  Alcimne,  in  three  aCts  ;  and 
Eraftus,  a  fmall  piece  of  one  a£t,  which  was  reprefented 
with  fome  applaufe  in  feveral  focieties  both  at  Leipfick  and 
Vienna. 

But  though  poetry  was  Gefner’s  darling  purfuit,  and  though 
he  enriched  the  literature  of  his  country  with  works  which  will 
render  his  name  immortal,  he  did  not  confine  himfelf  to  one 
manner  of  imitating  nature  ;  he  by  turns  took  up  the  pencil 
and  the  pen,  and  his  aCtive  genius  equally  direCted  them  both. 
In  his  infancy  he  had  received  a  few  leffons  in  drawing,  and  he 
had  afterwards  purfued  this  ftudy',  but  without  any  intention  o£ 
becoming  an  artift.  At  the  age  of  thirty,  he  felt  that  violent 
defire  which  may  be  confidered  as  the  voice  of  genius  ;  and 
this  was  in  fome  meafure  excited  by  the  fight  of  a  beautiful  col¬ 
lection  formed  by  Mr.  Heidegger,  whofe  daughter  he  had  mar¬ 
ried.  To  pleafe  his  father-in-law,  heftudied  this  treafure,  com¬ 
pofed  principally  of  the  beft  pieces  of  the  Flemifh  fcliool  ;  and. 
to  this  new  tafte  he  had  almoft  facrificed  every  other.  Mr„ 
Gefner  at  firft  ventured  only  to  delineate  fome  decorations  foe 
the  frontilpieces  of  curious  books  printed  in  his  office  ;  but  by 
little  and  little  he  had  the  courage  to  make  other  attempts.  In 
1765  he  publifhed  10  landfcapes  etched  and  engraved  by  himfelf, 
and  dedicated  them  to  his  friend  Air.  Watelet.  Mr.  Gefner 
owed  him  this  mark  of  refpeCt  for  the  dare  which  he  took  to 
ornament  with  beautiful  vignettes  Mr.  Hubert’s  tranllation  oF 
his  Idylls.  Twelve  other  pieces  appeared  in  1769  ;  and 
after  thele  attempts,  Mr.  Gefner  executed  ornaments  for 
many  works  which  came  from  his  prefs,  among  which  were 
his  own  works,  a  German  tranflation  of  Swift,  and  feveral 
others. 

Were  we  to  judge  from  Mr.  Gefner’s  enthufiafm  for  his  fa¬ 
vourite  purfuits,  and, from  the  time  and  attention  which  he  be¬ 
llowed  upon  them,  we  fhould  be  apt  to  conclude,  that  he  found 
little  leifure  for  difeharging  his  duty  as  a  citizen.  The  contrary, 
however,  was  the  cafe;  for  hejaaffed  almoft  the  half  of  his  life 
in  the  firft  employments  of  the  ftate.  In  1765  he  was  called  to 
the  grand  council,  in  1767  to  the  leffer.  In  176S  he  was  ap¬ 
pointed  bailiff  of  Eilibach,  that  of  the  four  guards  in  1776,  and 
in  1781  fuperintendant  of  waters,  which  office  in  1787  was  con¬ 
tinued  to  him  for  fix  years.  In  all  thefe  ftations  Mr.  Gefner 
difeharged  his  duty  with  the  molt  fcrupulous  fidelity  ;  and  died, 
of  a  paralytical  diforder,  lamented  by  his  countrymen  and  by 
thofe  who  had  the  pleafure  of  his  acquaintance,  on  the  2d  o£ 
March  1788,  at  the  age  of  36. 

As  a  paftoral  poet,  Gefner  undoubtedly  is  entitled  to  a  very 
diftinguifhed  rank.  His  paftoral  romance  of  Daphnis  is  not  in¬ 
ferior  in  natural  fimplicity  to  the  celebrated  work  of  Longus  ; 
but  it  furpaffes  it  far  in  variety  of  images  and' incident.  Eraftus 
and  Evander  are  inftruCtive  and  interefting  poems,  on  account 
of  the  contrail  between  the  world  and  nature  which  reigns 
throughout  them  ;  and  his  Firft  Navigator  unites  the  mildeft 
philofophy  to  all  the  fplendor  and  imagery  of  fairy-land.  If 
we  analyfe  his  dramatic  poems,  we  (hall  find  in  them  inte¬ 
refting  fictions,  characters  well  delineated,  and  fituations  replete 
with  novelty.  His  language  is  that  of  the  Graces,  and  the 
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chafteft  cars  might  liften  to  the  love  which  he  has  created.  If  of  great  accomplifhments,  natural  and  acquired,  but  did  not 
he  has  fometimes  the  humour  of  Sterne  and  Fontaine,  it  is  with-  live  long  enough  to  difplav  them  to  the  world  ;  for  die  died  in 
out  their  licentioufnefs.  Gefner’s  character  as  a  hutband,  a  fa-  the  21ft  year  of  her  age.  She  was  buried  in  Weftminfter-abbey, 
ther,  a  friend,  a  magiftrate,  or  a  citizen,  was  equally  exem-  where  a  beautiful  monument  with  an  infeription  is  erefted  over 
plary.  He  was  naturally  of  a  melancholy  turn,  but  he  was  no  her;  and,  for  perpetuating  her  memory,  provifion  was  made 
enemy  to  rational  and  well-timed  mirth.  HI  is  language  was  for  a  fermon  to  be  preached  in  Weftminfter-abbey,  yearty,  on 
lively  and  animated  ;  but  his  referve  before  ftrangers  refembled  Ath-Wednefday  forever.  She  wrote,  and  left  behind  her  in 
timidity,  and  it  was  only  in  the  prefence  of  thole  with  whom  loofe  papers,  a  work  which  foon  after  her  death  was  metho- 
he  was  acquainted  that  his  real  charafter  could  be  obferved.  dized  and  publifhed  under  the  title  of  Rdlquia  Gelbhiiance  ; 

Mr.  Gefner's  reputation  and  virtues  were  known  even -to  the  or,  Some  remains  of  the  rnoft  ingenious  and  excellent  lady, 
remoteft  parts  of  Europe.  The  emprefs  of  lluffia,  Catherine  II.  Grace  lady  G-eLhin,  lately  deceafed.  Being  a  cclleftion 
prefented  him  with  a  gold  medal  as  a  mark  of  her  efteem.  of  choice  difeourfes,  plelf'ant  apophthegms,  and  witty  fen- 
Strangers  of  all  nations  gave  him  no  let’s  flattering  teftimonijjg  tences.  Written  by  her,  for  the  mod  part,  by  way  of  eBay, 
of  their  admiration  ;  and  travellers  thought  they  had  feen  only  and  at  fpare  hours.’'  Lond.  1700,  4to  ;  with  her  picture 
the  half  of  Switzerland,  if  they  had  not  been  in  the  company  of  before  it. 


Gefner,  or  procured  fome  of  his  landfcapes  or  drawings.  In 
this  laft  way  he  had  acquired  fo  much  reputation,  that  he  was 
ranked  among  the  beft  artifts  of  Germany;  and  Mr.  Fueflin, 
his  countryman,  who  was  himfeifa  painter,  in  the  preface  to 
the  third  volume  of  the  new  edition  which  he  publifhed  of  his 
“  Hiftorical  elfay  on  the  painters,  engravers,  archite&s,  and 
lculptors,  who  have  done  honour  to  Switzerland,”  gives  a  dif- 
tinguifhecl  place  to  Mr.  Gefner,  though  then  living. 

GESNERIA,  in  botany  ;  a  genus  of  the  angiofpermia  or¬ 
der,  belonging  to  the  didynamia  clafs  of  plants,  and  in  the  na¬ 
tural  method  ranking  under  the  40th  order,  Perjonata.  The 
calyx  is  quinquefid,  and  placed  on  the  germen  ;  the  co¬ 
rolla  incurvated  and  then  recurvated  ;  the  capfuie  inferior  and 
bilocular. 

GESSORIACUM,  anciently  a  port  and  ftation  for  lliips  of 
the  Morini  in  Belgica.  In  Csefar’s  time,  according  to  Dio, 
there  was  no  town  ;  but  Florus  fpeaks  of  it  as  one ;  and  the 
Geforiacenfes  Muri  are  mentioned  by  Eumenius  in  his  Pane¬ 
gyric.  The  author  of  Tabula  Theodotlana,  commonly  called 
Peutingers  map,  fays  exprefsly,  that  Gefloriacum  was  in  his 
time  called  Bononia.  Now  Boulogne  in  France.  E.  Ion.  1.  30. 
N.  lat.  150.  40. 

GESTATION,  among  accoucheurs  .  See  Pregnancy. 

GeSTRICIA,  a  province  of  Sweden,  bounded  by  Helfingia 
on  the  north,  by  the  Bothnic  gulph  on  the  eaft,  by  Upland  on 
the  fouth,  and  by  Dalecarlia  on  the  weft. 

GESTURE,  a  motion  of  the  body,  intended  to  fignify  fome 
idea  or  paflioh  of  the  mind.  It  confifts  principally  in  the  action 
of  the  hands  and  face  ;  and  may  be  defined,  a  fuitable  conformity 
of  the  motions  of  the  countenance,  and  of  leveral  parts  of  the 
body,  in  fpeaking  to  the  fubjeft  matter  of  the  difeourfe.  See 
Declamation  and  Oratory. 

GETA  (Septimius),  a  fon  of  the  emperor  Severus,  brother 
to  Caracalla.  In  the  eighth  year  of  his  age,  he  was  moved  with 
compaffion  at  the  fate  of  fome  of  the  partifans  of  Niger  and 
Albinus  who  were  to  be  executed,  and  his  father,  ftruck  with  his 
humanity,  retraced  the  fentence.  After  Severus’s  death,  he 
reigned  at  Rome  conjointly  with  his  brother  ;  but  Caracalla, 
who  envied  his  virtues  and  was  jealous  of  his  popularity,  or¬ 
dered  him  to  be  poifoned ;  and  when  this  could  not  be  effedled, 
he  murdered  him  in  the  arms  of  his  mother  Julia,  who,  in 
the  attempt  of  defending  the  fatal  blows  from  his  body,  received 
a  wound  in  her  arm,  from  the  hand  of  her  fon,  A.  D.  212. 
Geta  had  not  yet  reached  the  23d  year  of  his  age,  and  the 
Romans  had  reafon  to  lament  the  death  of  lb  virtuous  a  prince, 
while  they  groaned  under  the  cruelties  and  oppreftion  of  Cara- 
calla. 

GETHIN  (Lady  Grace),  an  Englifh  lady-  of  uncommon 
parts,  was  the  daughter  of  Sir  George  Norton  of  Abbots-Leigh 
in  Somerfetfhire,  and  born  in  the  year  1676.  She  had  all  the 
advantages  of  a  liberal  education,  and  became  the  wife  of  Sir 
.Richard  Gethin,  of  Gethin  Grott  in  Ireland.  She  was  miftrefs 


GETHSEMANE,  anciently  a  village  in  the  mount  of 
Olives,  whither  Jefus  Chrift  fometimes  retreated  in  the  night¬ 
time.  It  was  in  a  garden  belonging  to  this  village  that  he  buf¬ 
fered  the  agony  in  which  he  fweated  drops  of  blood;  and  here 
he  was  arrefted  by  Judas  and  the  reft  who  were  conduced  by 
this  traitor.  The  place  is  by  Maundrel  deferibed  as  an  even  plot 
of  ground,  not  above  57  yards  fquare,  lying  between  the  foot  of 
Mount  Olivet  and  the  brook  Cedron. 

GETHYLLIS,  in  botany  ;  a  genus  of  the  monogynia  order, 
belonging  to  the  dodecandria  rlafs  of  plants,  and  in  the  natural 
method  ranking  under  the  ninth  order,  Spatbacea.  The  co¬ 
rolla  is  fix-cleft,  and  the  ftamina  are  in  fix  different  directions; 
the  capfuie  is  trilocular. 

GEUM,  Avens,  or  Herb-Bennet ;  a  genus  of  the  polygamia 
order,  belonging  to  the  icofandria  clafs  of  plants,  and  in  the 
natural  method  ranking  under  the  35th  order,  Senticofa.  The 
calyx  is  cleft  into  ten  parts  ;  there  are  five  petals,  and  each  of 
the  feeds  has  a  jointed  awn.  There  are  five  fpecies  ;  of  which 
the  nioft  remarkable  are,  1.  The  urbanum,  with  thick  fibrous 
roots  of  an  aromatic  tatte  ;  rough,  lerrated  leaves ;  and  upright, 
round,  hairy  fta'iks  terminated  by  large  yellow  flowers,  luc- 
ceeded  by  globular  fruit.  2.  The  rvvale ,  with  a  very  thick, 
flefhy,  and  fibrous  root,  hairy  leaves,  and  upright  ftalks  10  or 
12  inches  high,  terminated  by  purple  flowers  nodding  on  one 
fide.  Of  this  there  are  varieties  with  red  and  with  yellow  flow¬ 
ers.  Both  thefe  are  natives  of  Britain,  and  are  eafily  propa¬ 
gated  either  by  the  root  or  feed.  The  roots  of  the  firft,  gathered 
in  the  fpring  before  the  ftem  comes  up,  and  infufed  in  ale,  give 
it  a  pleafant  flavour,  and  prevent  its  growing  lour  :  infufed  iu 
wine,  they  have  a  ftomachic  virtue.  The  talfe  is  mildly  auftere 
and  aromatic,  efpecially  when  the  plant  grows  in  warm  dry 
fituations  ;  but  in  moift  fliady  places  it  has  little  virtue.  Cows, 
goats,  fheep,  and  fwine,  eat  the  plant  ;  horles  are  not  fond 
of  it.  The  powdered  root  ot  the  fecond  fpecies  will  cure  tertian, 
agues,  and  is  daily  ufed  for  that  purpofe  by  the  Canadians. 
Sheep  and  goats  eat  the  plant ;  cows,  horfes,  and  fwine,  are  not 
fond  of  it. 

GHENT,  the  capital  of  Auftrian  Flanders,  with  a  flrong 
caftle  and  a  bifhop’s  fee.  It  contains  70,000  inhabitants  ;  but 
it  is  not  populous  in  proportion  to  its  extent,  which  is  fo  great, 
that  Charles  V.  faid  to  the  French  king,  Francis  I.  “  I  have  a 
glove  (the  brench  name  for Ghent  is  Gaud,  a  glove)  in  which  I 
can  put  your  whole  city  of  Paris.”  Here  is  frill  Ihown  the  houle 
m  which  that  emperor  was  born.  There  are  feveral  iilk  and 
woollen  manufaftures  here,  which  are  in  a  flourifhing  condition, 
and  they  have  a  great  trade  in  corn.  The  city  is  cut  by  feveral 
canals,  which  divide  it  into  26  i lies,  and  over  the  canal  are  500 
bridges.  Ihe  cathedral  is  a  noble  ancient  ltru6lure,  dedicated 
to  St.  Buvon.  Befide  this,  there  ar/;  only  fix  parochial  churches. 
The  Benedittine  abbey  of  St.  Peter  is  a  magnificent  edifice.  Iu 
this  abbey,  as  well  as  in  the  churches,  are  fome  capital  paintings 
by  the  beft  mailers.  There  is  a  large  canal  from  Ghent  to 
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Bruges,  and  thence  to  Oftend.  Ghent  was  taken  by  the  French 
in  1792,  but  retaken  the  next  year.  It  is  feated  at  the  con¬ 
fluence  of  the  rivers  Scheld,  Lis,  Lipve,  and  Moeve,  2 6  miles 
N.  W.  of  Brufl'els.  Lon.  3.  49.  E.  Lat.  51.  3.  N. 

GHlLAN,  a  province  of  Perfia,  lying  on  the  S.  W.  fide  of 
the  Cafpian  Sea.  It  is  fuppofed  to  be  the  Hyrcania  of  the  an¬ 
cients.  It  is  very  agreeably  fituated,  having  the  fea  on  one  fide, 
and  high  mountains  on  the  other ;  and  there  is  no  entering  it 
but  through  narrow  pafies,  which  may  be  e’afily  defended.  The 
■fides  of  the  mountains  are  covered  with  many  forts  of  fruit- 
trees  ;  and  in  the  higheft  parts  of  them  are  deer,  bears,  wolves, 
leopards,  and  tigers  ;  which  iaft  the  Perfians  have  the  art  of 
taming,  and  hunt  with  them,  as  we  do  with  dogs.  It  is  one 
of  the  moil  fruitful  provinces  of  all  Perfia,  and  produces  abun¬ 
dance  of  filk,  oil,  wine,  rice,  and  tobacco,  befide  excellent  fruits. 
The  inhabitants  are  brave,  and  the  women  are  accounted  ex¬ 
tremely  handfome.  Refiit  is  the  capital. 

St.  Ghii-an,  a  town  of  France,  in  the  department  of  the 
North  and  late  province  of  French  Hainault,  feated  on  the 
river  Haina,  five  miles  W.  ofMons.  Lon.  3.  53.  E.  Lat.  30. 
28.  N. 

GHOST,  an  apparition,  or  fpirit  of  a  perfon  deceafed.  The 
ancients  fuppofed  every  man  to  be  pofi'efled  of  three  different 
ghofts,  which  after  the  dilfolution  of  the  human  body  were  dif¬ 
ferently  difpofed  of.  Thefc  three  ghofts  are  diftinguifhed  by  the 
names  of  il lanes.  Spirit  its,  Umbra.  The  manes,  they  fancied, 
went  down  into  the  infernal  regions  ;  the  fpiritus  afeended  to  the 
(kies  ;  and  the  umbra  hovered  about  the  tomb,  as  being  un¬ 
willing  to  quit  its  old  connexions.  Thus  Dido  (Virg.  HOn.  iv. 
384.)  threatens  HLntas  after  death  that  (lie  will  haunt  him  with 
her  umbra,  whilft  her  manes  rejoice  in  his  torments  below. 
This  idea  of  a  threefold  foul  is  very  clearly  exprelfed  in  thefe 
lines,  which  have  been  attributed  to  Ovid. 

Bis  duo funt  bvmini:  Manes,  Caro,  Spiritus,  Umbra  : 
Quatuor  ijla  loci  bis  duo  fufeipiunt. 

Terra  tegit  Caknem,  tumulum  circumvolat  Umeka, 

Orcus  babet  Manes,  Spiritus  ajlra petit. 

The  mod  drilling  outlines  of  the  popular  fuperftitions  re- 
fpeXing  ghofts  among  us  are  thus  humoroully  colleXed  by 
Captain  Grofe  in  his  Provincial  Gloflary  :  “  Aghoft  is  fuppofed 
to  be  the  fpirit  of  a  perfon  deceafed,  who  is  either  commitlioned 
to  return  for  fome  efpecial  errand,  fuch  as  the  difeovery  of  a 
murder,  to  procure  reftilution  of  lands  or  money  unjuftly  with¬ 
held  from  an  orphan  or  widow  ;  or,  having  committed  lome 
injuftice  whilft  living,  cannot  reft  till  that  is  redrefled.  Some¬ 
times  the  occafion  of  fpirits  revifiting  this  world  is  to  inform 
their  heir  in.  what  fecret  place,  or  private  drawer  in  an  old  trunk, 
they  had  hidden  the  title-deeds  of  the  eftate  \  or  where,  in  trou- 
blel'ome  time*,  they  buried  their  money  or  plate.  Some  ghofts 
of  murdered  perfons,  whofe  bodies  have  been  fecretly  buried, 
cannot  be  at  eafe  until  their  bones  have  been  taken  up,  and  de- 
pofited  in  confecrated  ground  with  all  the  rites  of  Chriftian 
burial.  Sometimes  ghofts  appear  in  cenfequence  of  an  agree¬ 
ment  made,  whillt  living,  with  fome  particular  friend,  that  he 
who  firft  died  ftiould  appear  to  the  furvivor.  Glanvil  tells  us 
of  the  ghoft  of  a  perfon  who  had  lived  but  a  diforderly  kind 
of  life,  for  which  it  was  condemned  to  wander  up  and  down 
the  earth,  in  the  company  of  evil  (pints,  till  the  day  of  judg¬ 
ment. 

“  In  mod  of  the  relations  of  ghofts,  they  are  fuppofed  to  be 
mere  aerial  beings  without  fubftance,  and  that  they  can  pal's 
through  walls  and  other  folid  bodies  at  pleafure.  A  particular 
infiance  of  this  is  given,  in  relation  the  27th,  in  Glanvil’s  col- 
leXion,  where  one  David  Hunter,  neat-herd  to  the  billiop  of 
Down  and  Connor,  was  for  a  long  time  haunted  by  the  appa¬ 
rition  of  an  old  woman,  whom  he  was  by  a  fecret  impulfe 
Vol.  III. 


obliged  to  follow  whenever  (he  appeared,  which  he  fays  he  did 
for  a  confiderable  time,  even  if  in  bed  with  his  wife :  and  be- 
caufe  his  wife  could  not  hold  him  in  his  bed,  (lie  would  go  too, 
and  walk  after  him  till  day,  though  fhe  faw  nothing ;  but  his 
little  dog  was  fo  well  acquainted  with  the  apparition,  that  he 
would  follow  it  as  v/ell  as  his  mafter.  If  a  tree  flood  in  her 
walk,  he  obferved  her  always  to  go  through  it.  Notwith- 
ftanding  this  teeming  immateriality,  this  very  ghoft  was  not 
without  fome  fubftance  ;  for,  having  performed  her  errand,  (he 
defired  Hunter  to  lift  her  from  the  ground  5  in  the  doing  of 
which,  he  fays,  fhe  felt  juft  like  a  bag  of  feathers.  We  fome- 
times  alfo  read  of  ghofts  (hiking  violent  blows  j  and  that,  if  not 
made  way  for,  they  overturn  all  impediments,  like  a  furious 
whirlwind.  Glanvil  mentions  an  inltance  of  this,  in  relation 
17th,  of  a  Dutch  lieutenant  who  had  the  faculty  of  feeing 
ghofts  \  and  who,  being  prevented  making  way  for  one  which 
he  mentioned  to  fome  friends  as  coming  towards  them,  was, 
with  his  companions,  violently  thrown  down,  andlorely  bruifed. 
We  further  learn,  by  relation  16th,  that  the  hand  of  a  ghoft  is 
‘  as  cold  as  a  clod.’ 

“  The  ufual  time  at  which  ghofts  make  their  appearance  ii 
midnight,  and  feldom  before  it  is  dark  ;  though  l'ome  audacious 
fpirits  have  been  faid  to  appear  even  by  day-light :  but  of  this 
there  are  few  inftances,  and  thofe  moftly  ghofts  who  have  been 
laid,  perhaps  in  the  Red  Sea  (of  which  more  hereafter),  and 
whole  times  of  confinement  were  expired  :  thefe,  like  felons  con¬ 
fined  to  the  lighters,  are  faid  to  return  more  troublefome  and 
daring  than  before.  No  ghofts  can  appear  on  Chriftmas  eve  ; 
this  Shakefpeare  has  put  ihto  the  mouth  of  one  of  his  characters 
in  Hamlet. 

“  Ghofts  commonly  appear  in  the  fame  drefs  they  ufually 
wore  whilft  living,  though  they  are  fometimes  clothed  all  in 
white  ;  but  that  is  chiefly  the  church-yard  ghofts,  who  have  no 
particular  bufinefs,  but  feem  to  appear  pro  bono  publico,  or  to 
ficare  drunken  rallies  from  tumbling  over  their  graves. 

“  I  cannot  learn  that  ghofts  carry  tapers  in  their  hands,  as 
they  are  fometimes  depiXed,  though  the  room  in  which  they 
appear,  if  without  fire  or  candle,  is  frequently  faid  to  be  as 
light  as  day.  Dragging  chains  is  not  the  fafhion  of  Englifti 
ghofts  ;  chains  and  black  veftments  being  chiefly  the  accoutre¬ 
ments  of  foreign  fpeXres  feen  in  arbitrary  governments  :  dead  or 
alive,  Englifh  fpirits  are  free.  One  inftance,  however,  of  an 
Englifti  ghoft  drefted  in  black,  is  found  in  the  celebrated  ballad 
of  William  and  Margaret,  in  the  following  lines : 

And  clay-co  \l  ~a, 'as  her  lily  band, 

That  held  her  fable  fhrov.  d. 

This,  however,  may  be  confideredas  a  poetical  licence,  ufed  iij 
all  likelihood  for  the  fake  of  the  oppofition  of  lily  to  fable. 

“  If,  during  the  time  of  an  apparition,  there  is  a  lighted  can¬ 
dle  in  the  room,  it  will  burn  extiemely  blue  :  this  is  lb  univer- 
fally  acknowledged,  that  many  eminent  philofophers  have  bu- 
fied  themfelves  in  accounting  for  it,  without  once  doubting  the 
truth  of  the  faX.  Dogs  too  have  the  faculty  of  feeing  fpirits, 
as  is  inftanced  in  David  Hunter’s  relation  above  quoted  :  but 
in  that  cafe  they  dually  (how  figns  of  terror,  by  whining  and 
creeping  to  their  mafter  for  proteXion  :  and  it  is  generally  fup¬ 
pofed  that  they  often  lee  things  of  this  nature  when  their  owner 
cannot ;  there  being  fome  perfons,  particularly  thofe  born  on  a 
Chriftmas  eve,  who  cannot  fee  fpirits. 

“  The  coming  of  a  fpirit  is  announced  fome  time  before  its 
appearance,  by  a  variety  of  loud  and  dreadful  noifes  ;  fometimes 
rattling  in  the  old  hall  like  a  coach  and  fix,  and  rumbling  up 
and  down  the  ltair-cafc  like  the  trundling  of  bowls  or  cannon 
balls.  At  length  the  door  flies  open,  and  the  IpeXre  ftalks 
flowly  up  the  bed’s  foot,  and,  opening  the  curtains,  looks  fted- 
faltly  at  the  perfon  in  bed  by  whom  it  is  feen  5  aghoft  being  very 
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rarely  vifible  to  more  than  one  perfon,  although  there  are  feveral 
in  company.  It  is  here  neceffary  to  obferve,  that  rt  has  been 
univerfally  found  by  experience,  as  well  as  affirmed  by  diverfe 
apparitions  themfelves,  that  a  ghoft  has  not  the  power  to  fpeak 
till  it  has  been  firft  fpoken  to  ;  fo  that,  notwithftanding  the  ur¬ 
gency  of  the  bufinefs  on  which  it  may  come,  every  thing  muft 
ftand  liill  till  the  perfon  vifited  can  find  fufficient  courage  to 
fpeak  to  it :  an  event  that  femetimes  does  not  take  place  for 
many  years.  Tt  has  not  been  found  that  female  ghofts  are  more 
loquacious  than  thofe  of  the  male  fex,  both  being  equally  re¬ 
trained  by  this  law. 

“  The  mode  of  addreffing  a  ghoft  is  by  commanding  it,  in  the 
name  of  the  Three  Perfons  of  the  Trinity,  to  tell  you  who  it  is, 
and  what  is  its  bufinefs  ;  this  it  may  be  neceffary  to  repeat  three 
times  ,•  after  which  it  will,  in  a  low  and  hollow  voice,  declare 
its  fatisfadtion  at  being  fpoken  to,  and  defire  the  party  addref¬ 
fing  it  not  to  be  afraid,  for  it  will  do  him  no  harm.  This  be¬ 
ing  premifed,  it  commonly  enters  into  its  narrative  ;  which  be¬ 
ing  completed,  and  its  requeft  or  commands  given,  with 
injunftions  that  they  be  immediately  executed,  it  vanitlies  away, 
frequently  in  a  ftaffi  of  light  ;  in  which  cafe,  fome  ghofts  have 
been  fo  confiderate  as  to  defire  the  party  to  whom  they  appeared 
to  fihut  their  eyes  :  fometimes  its  departure  is  attended  with  de¬ 
lightful  mufic.  During  the  narration  of  its  bufinefs,  a  ghoft 
muft  by  no  means  be  interrupted  by  queftions  of  any  kind  ;  fo 
doing  is  extremely  dangerous  :  if  any  doubts  arile,  they  muft 
be  ftated  after  the  fpirit  has  done  its  tale.  Queftions  refpedting 
Its  ftate,  or  the  ftate  of  any  of  their  former  acquaintance,  are 
oftentive,  and  not  often  anfwered  ;  fpirits  perhaps  being  re- 
ftrained  from  divulging  the  fecrets  of  their  prifon  houfe.  Occa- 
fionally  fpirits  will  even  condefcend  to  talk  on  common  occur¬ 
rences,  as  is  inftanced  by  Glanvil  in  the  apparition  of  Major 
George  Sydenham  to  Captain  William  Dyke,  relation  joth, 
wherein  the  major  reproved  the  captain  for  fuffering  a  fword  he 
bad  given  him  to  grow  rufty  ;  faying,  ‘  Captain,  captain,  this 
fword  did  not  ufe  to  be  kept  after  this  manner  when  it  was  mine.’ 
This  attention  to  the  ftate  of  arms  was  a  remnant  of  the  ma¬ 
jor’s  profeffional  duty  when  living. 

“  It  is  fomewhat  remarkable  that  ghofts  do  not  go  about  their 
bufinefs  like  the  perfons  of  this  world.  In  cafes  of  murder,  a 
ghoft,  inftead  of  going  to  the  nextjuftice  of  the  peace,  and  lay- 
ingits  information,  or  to  the  neareft  relation  of  the  perfon  mur¬ 
dered,  appears  to  fome  poor  labourer  who  knows  none  of  the 
parties,  draws  the  curtains  of  fome  decrepit  nurfe  or  alms-wo¬ 
man,  or  hovers  about  the  place  where  his  body  is  depofited. 
The  fame  circuitous  mode  is  purfued  with  refpeft  to  redreffmc 
injured  orphans  or  widows  ;  when  it  feems  as  if  the  ftiorteft.and 
moft  certain  way  would  be,  to  go  to  the  perfon  guilty  of  the 
injuftice,  and  haunt  him  continually  till  he  be  terrified  into  a 
Feftitution.  Nor  is  the  pointing  out  loft  writings  generally 
managed  in  a  more  fammary  way 5.  the  ghoft  commonly  applying 
to  a  third  perfon,  ignorant  of  the  whole  affair,  and  a  ftranoer 
to  all  concerned.  But  it  is  prefumptuous  to  fcrutinize  too  far 
into- thefe-  matters  :  ghofts  have  undoubtedly  forms  and  cuftoms 
peculiar  to  themfelves. 

“  If,  after  the  firft  appearance,  the  perfons  employed  negledt, 
»r  are  prevented  from,  performing  the  meffage  or  bufinefs  com¬ 
mitted  t-o  their  management,  the  ghoft  appears  continually  to 
them,  at  firft  with  a  difcontented,  next  an  angry,  and  at  length 
with  a  furious  countenance,  threatening  to  tear  them  in  pieces 
iftbermatter  is  not  forthwith  executed  ;  fometimes  terrifying 
them,  as  in  Glanvil’s  relation  26th,  by  appearing  in  many 
•formidable  ffiapes,  and1  fometimes  even  ftriking  them  a  vio¬ 
lent  blow.  Qf  blows  given  by  ghofts  there  are  many  inftances, 
and  fome-  wherein  they  have  been  followed  with  an  incurable 
lamenefs. 

w  It  ftieuld  have  been  obferved*  that  ghofts,  in  delivering 


their  commiffions,  in  order  to  enfure  belief,  communicate  t» 
the  perfons  employed  fome  fecret,  known  only  to  the  parties 
concerned  and  themfelves,  the  relation  of  which  always  produces 
the  efledt  intended.  The  bufinefs  being  completed,  ghofts  appear 
with  a  cheerful  countenance,  faying  they  fhall  now  be  at  reft, 
and  will  never  more  difturb  any  one  ;  and,  thanking  their  agents, 
by  way  of  reward  communicate  to  them  fometbing  relative  to 
themfelves,  which  they  will  never  reveal. 

“  Sometimes  ghofts  appear,  and  difturb  a  houfe,  without 
deigning  to  give  any  reafon  for  fo  doing  :  with  thefe,  the  ffiorteft- 
and  only  way  is  to  exorcife,  and  ejedt  them  ;  or,  as  the  vulgar 
term  is,  lay  them.  For  this  purpofe  there  muft  be  two  or  three 
clergymen,  and  the  ceremony  muft  be  performed  in  Latin  ;  a. 
language  that  ftrikes  the  moft  audacious  ghoft  with  terror.  A 
ghoft  may  be  laid  for  any  term  lefs  than  100  years,  and  in  anjr 
place  or  body,  full  or  empty  y  as,  a  folid  cak-rthe  pommel  of  a 

fword — a  barrel  of  beer,  if  a  yeoman  or  fim pie  gentleman _ or 

a  pipe  of  wine,  if  an  elquire  or  a  juftice.  But  of  all  places  the 
moft  common,  and  what  a  ghoft  leaft  likes  is  the  Red  Sea  • 
it  being  related,  In  many  inftances,  that  ghofts  have  moft  ear- 
neftly  befought  the  exorcifts  not  to  confine  them  in  that  place. 
It  is  nevertheiefs  confidered  as  an  indifputabie  fait,  that  there 
are  an  infinite  number  laid  there,  perhaps  from  its  beinc-  a  fafer 
prifon  than  any  other  nearer  at  band  ;  though  neither  hiftory 
nor  tradition  gives  us  any  inftance  of  ghofts  efcaping  or  returning 
from  this  kind  of  tranfportation  before  their,  time. 

“  Another  fpecies  of  human  apparition  may  be  here  noticed 
though  it  does  not  come  under  the  ftridt  defenption  of  a  ghoft! 
Thefe  are  the  exadt  figures  and  refemblances  of  perfons1  then 
living,  often  feen  not  only  by  their  friends  at  a  diftance,  but 
many  times  by  themfelves  ;  of  which  there  are  feveraL  inftances 
in  Aubery’s  Mifcellarnes  :  one.  of  Sir  Richard  Napier,  a  phy- 
fician  of  London,  who,  being  on  the  road  from  Bedfordffiire  to 
vifit  a  friend  in  Berkfi.ire,  faw  at  an  inn  his  own  apparition  ly¬ 
ing  on  his  bed  as  a  dead  corpfe  j  he  nevertheiefs  went  forward, 
and  died  in  a  fhort  time  :  another  of  Lady  Diana  Rich,  dauohter 
of  the  Earl  of  Holland,  who  met  her  own  apparition  walking 
in  a  garden  at  Kenfington,  and  died  a  month  after  of  the  fmall- 
pox.  Thefe  apparitions  are  called  fetches  -,  in  Cumberland, 
/worths  ;  and  in  Scotland,  wraiths  -v  they  moft  commonly  ap- 
},ear  to  diftant  friends- and  relations,  at  the  very  inftant  pre¬ 
ceding  the  death  of  the.  perfon  whofe  figure  they  put  on.  Some¬ 
times,  as  in  the  inftances  above  mentioned,  there  is  a  Greater 
interval  between  the  appearance  and  death.”  This  ludicrous 
account,  it  is  to  be  hoped,  will  contribute  not  a  little  to  the  ex¬ 
pulsion  of  thefe  troublefome  gentry  from  the  infatuated  imagi¬ 
nations  of  the  feeble-mindedand  credulous  of  every  clafs  of  fo* 
ciety;  though  the  fatire  is  fcarcely  obvious  enough  to  ftriks 
the  uneducated,  among  whom  a  belief  in  the  exiftence  of  aboJJs 
and  hobgoblins  is  moft  prevalent-. 

GIAGH,  in  chronology,  a  cycle  of  12  years,  in  ufe  amon« 
the  iurks  and.  Cathayans,  Each  year  of  the  giagh  bears  the. 
name  of  fome  animal  :  the  firft  that  of  a-  moufe  ;  the  fecond 
that  of  a  bullock  5.  the  third  of  a  Lynx-  or  leopard  ;  the  fourth  of 
a  hare;  the  fifth  of  a  crocodile  ;  the  fixth  of  a  ferpent ;  the  fe- 
vemh  of  a  horfe;  the  eighth  of  a  ftieep  ;  the  ninth  of  a  monkey  • 
the  tenth  of  a~hen  ;  the  eleventh  of  a  dog;,  and  the  twelfth 
of  a  hog.  They  alfo  divide  the  day  into  twelve  parts 
which  they  call  giaghs,  and  diftinguiffi  them  by  the  name  of 
fome  animals.^  Each  giagh  contains  two  of  our  hours,  and  is 
divided  into- eight  kehs,  being  as  many  as  there  are  quarters  in 
two  hours. 

GIALLOLINO,  in  natural  hiftory,  a  fine  yellow  pi°-ment 
much  ufed  under  the  name  of  Naples  Yellow.  *  & 

GIANT,  a  perlbn  of  extraordinary  bulk  and  ftature.  The 
romances  of  all  ages  have  fmniffied  us  with  fo  many  extravagant 
accounts  of  giants  of  incredible  bulk  and  ftrength,  that  the 
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iftence  of  fuch  people  is  now  generally  difbelieved.  It  is  com* 
inonly  thought,  that  the  ftature  of  a  man  has  been  the  fame  in 
all  ages  ;  and  fome  have  even  pretended  to  demonjlrate  the  im- 
poffibility  of  the  exiftence  of  giants  mathematically.  Of  thefe 
Mr.  M'Laurin  has  been  the  moft  explicit,  yet  his  arguments 
are  by  no  means  concluftve.  In  the  fcriptures  we  are  told  of 
giants,  who  were  produced  from  the  marriages  of  the  Jons  of 
God  with  the  daughters  of  men .  This  patTage  indeed  has  been 
differently  interpreted,  fo  as  to  render  it  doubtful  whether  the 
word  tranflated  giants  does  there  imply  any  extraordinary  fta¬ 
ture.  In  other  parts  of  feripture,  however,  giants  with  their 
dimenfions  are  mentioned  in  a  manner  that  we  cannot  pof- 
fibly  doubt ;  as  in  the  cafe  of  Og  king  of  Bafan,  and  Goliath, 
in  a  memoir  read  before  the  Academy  of  Sciences  at  Rouen,  M. 
Ee  Cat  gives  the  following  account  of  giants  that  are  faid  to 
have  exifted  in  different  ages, 

“  Profane  hiftorians  have  given  feven  feet  of  height  to  Her¬ 
cules  their  firft  hero  >  and  in  our  days  we  have  feen  men  eight 
feet  high.  The  giant  who  was  (hown  in  Rouen  in  1735  mea- 
fured  eight  feet  fome  inches.  The  emperor  Maximin  was  of 
that  fize  ;  Shenkius  and  Platerus,  phyficians  of  the  laft  century, 
faw  feveral  of  that  ftature ;  and  Goropius  law  a  girl  who  was 
ten  feet  high.  The  body  of  Oreftes,  according  to  the  Greeks, 
was  eleven  feet  and  a  half ;  the  giant  Galbara,  brought  from 
Arabia  to  Rome  under  Claudius  Caefiar,  was  near  ten  feet ;  and 
the  bones  of  Secondilla  and  Pufio,  keepers  of  the  gardens  of 
Salluft,  were  but  fix  inches  fhorter.  Funnam,  a  Scotfman, 
who  lived  in  the  time  of  Eugene  II.  king  of  Scotland,  meafured 
eleven  feet  and  a  half:  and  Jacob  le  Maire,  in  his  voyage  to 
the  ftraits  ofMagellan,  reports,  that  on  the  17th  of  December 
1615  they  found  at  Port  Defire  ieveral  graves  covered  with 
ftones  ;  and  having  the  curiofity  to  remove  the  ftones,  they  dis¬ 
covered  human  fkeletons  of  ten  and  eleven  feet  long.  The  che¬ 
valier  Scory,  in  his  voyage  to  the  [leak  of  Teneriffe,  fays,  that 
they  found  in  one  of  the  fepulchre  caverns  of  that  mountain  the 
head  of  a  Guanche  which  had  80  teeth,  and  that  the  body  was 
net  lefs  than  15  feet  long.  The  giant  Ferragus,  flain  by  Or¬ 
lando  nephew  of  Charlemagne,  was  18  feet  high.  Rioland, 
a  celebrated  anatomift,  who  wrote  in  1614,  fays,  that  fome 
years  before,  there  was  to  be  feen  in 'the  luburbsofSt.  Germain 
the  tomb  of  the  giant  ll’oret,  who  was  20  feet  high.  In  Rouen 
in  1509,  in  digging  in  the  ditches  near  the  Dominicans,  they 
found  a  {lone  tomb  containing  a  Ikeleton  whole  fkull  held  a 
buftiel  of  corn,  and  whole  fhin-bone  reached  up  to  the  girdle  of 
the  talleft  man  there,  being  about  four  feet  long,  and  confe- 
quently  the  body  mult  have  been  17  or  18  feet  high.  Upon 
the  tomb  was  a  plate  of  copper,  whereon  was  engraved,  “In 
this  tomb  lies  the  noble  and  puiffant  lord,  the  chevalier  Ricon 
de  Yallemont,  and  his  bones.”  PL 'eras,  a  famous  phyfician, 
declares,  that  he  faw  at  Lucerne  the  true  human  bones  of  a  lub- 
je6l  which  mult  have  been  at  leaft  19  feet  high.  Valence  in 
Dauphine  boafts  of  poffeffing  the  bones  of  the  giant  Uncart, 
tyrant  of  the.Vivarais,  who  was  flain  by  an  arrow  by  the  count 
De  Cabillon  his  vaffal.  The  Dominicans  had  a  part  of  the 
flfin-bone,  with  the  articulation  of  the  knee,  and  his  figure 
painted  in  frefco,  with  an  infeription,  fliowing  that  this  grant 
was  22  feet  and  a  half  high,  and  that  his  bones  were  found  in 
1705  near  the  banks  of  the  Morderi,  a  little  river  at  the  foot 
of  the  mounta’n  of  Crufibl,  upon  which  (tradition  fays)  the  giant 
dwelt. 

“  January  xi,  1613,  fome  mafons  digging  near  the  ruins  of 
a  caftle  in  Dauphine,  in  a  field  which  (by  tradition)  had  long 
been  called  the  giant's  field ,  at  the  depth  of  18  feet  difeovered  a 
brick-tomb  30  feet  long,  12  feet  broad,  and  8  feet  high  ;  on 
which  was  a  grey  ftone,  with  the  words  Tbrutcboehus  hex  cut 
thereon.  AV'hen  the  tomb  was  opened,  they  found  a  human 
fkeleton  entire,  25  feet  and  a  half  long,  10  feet  wide  aciofs  the 


ftioulders,  and  five  feet  deep  from  the  breaft-bone  to  the  back. 
His  teeth  were  about  the  fize  each  of  an  ox’s  foot,  and  his  Ihin- 
bone  meafured  four  feet.  Near  Mazarino  in  Sicily,  in  1516, 
was  found  a  giant  30  feet  high  ;  his  head  was  the  fize  of  an 
hoglhead,  and  each  of  his  teeth  weighed  five  ounces.  Near 
Palermo,  in  the  valley  of  Mazara,  in  Sicily,  a  fkeleton  of  a  giant 
30  feet  long  was  found,  in  the  year  1548;  and  another  of  33. 
feet  high,  in  1550  ;  and  many  curious  perfons  have  preferved 
feveral  of  thefe  gigantic  bones. 

“  The  Athenians  found  near  their  city  two  famous  Ikeletons, 
one  of  34  and  the  other  of  36  feet  high. 

“  At  Totu  in  Bohemia,  in  758,  was  found  a  fkeleton,  the 
head  of  which  could  fcarce  be  encompaffed  by  the  arms  of 
two  men  together,  and  whofe  legs,  which  they  ftill  keep  in 
the  caftle  of  that  city,  were  2 6  feet  long.  The  fkull  of  the 
giant  found  in  Macedonia,  September  1691,  held  210  pounds 
of  corn. 

“  The  celebrated  Sir  Hans  Sloane,  who  treated  this  mat¬ 
ter  very  learnedly,  does  not  doubt  thefe  fatfts  ;  but  thinks  the 
bones  were  thole  of  elephants,  whales,  or  other  enormous  ani¬ 
mals-. 

“  Elephants’  bones  may  be  Ihown  for  thofe  of  giants  ;  but  they 
can  never  impofe  on  connoiffeurs.  Whales,  which,  by  their 
immenfe  bulk,  are  more  proper  to  be  fuhftituted  for  the  largeili 
giants,  have  neither  arms  nor  legs  j  and  the  head  of  that  animal 
hath  not  the  lead  refemblance  to  that  of  a  man.  If  it  be  true, 
therefore,  that  a  great  number  of  the  gigantic  bones  which  we 
have  mentioned  have  been  feen  by  anatomifts,  and  by  them 
have  been  reputed  real  human  bones,  the  exiftence  of  giants  is 
proved.” 

With  regard  to  the  credibility  of  all  or  any  of  thefe  accounts, 
it  is  difficult  to  determine  any  thing.  If,  in  any  aft! e  of  Bo¬ 
hemia,  the  bones  of  a  man’s  leg  26  feet  in  length  are  preferved,. 
we  have  indeed  a  decifive  proof  of  the  exiftence  of  a  giant,  in. 
comparifon  of  whom  moft  others  would  be  but  pigmies.  Nor 
indeed  could  thefe  bones  be  luppofed  to  belong  to  an  elephant  y 
for  an  elephant  itfelf  would  be  but  a  dwarf  in  comparifon  of 
fuch  an  enormous  monfter.  But  if  thefe  bones  wer-e  really  kept 
in  any  part  of  Bohemia,  it  feems  ftrange  that  they  havenot  been 
frequently  vifited,  and  particular  deferiptions  of  them  given  by 
the  learned  who  have  travelled  into  that  country.  It  is  certain, 
however,  that  there  have  been  nations  of  men  confiderably  ex¬ 
ceeding  the  common  ltaturc.  Thus  all  the  Roman  hiftorians- 
inform  us,  that  the  Gauls  and  Germans  exceeded  the  Italians  in 
fize  ;  and  it  appears  that  the  Italians  in  thofe  days  were  of 
much  the  fame  ftature  with  the  people  of  the  prefent  age.  Among 
thefe  northern  nations,  it  is  alfo  probable,  that  there  would  be 
as  great  differences  in  ftature  as  there  are  among  the  prefent  race 
of  men.  If  that  can  be  allowed,  we  may  eafily  believe  that 
fome  of  thefe  barbarians  might  be  called  giants,  without  any 
great  impropriety.  Of  this  iuperiority  of  fize,  indeed,  the  his¬ 
torian  Floras  gives  a  notable  inllanee  in.  Teutoboehus,  above 
mentioned,  king  of  the  Teutones  ;  who,. being  defeated  and  taken, 
prifoner  by  Marius,  was  carried  in  triumph  before  him  at  Rome, 
when  his  head  reached  above  the  trophies  that  were  carried  in  the 
fame  proceflion. 

But  whether  thefe  accounts  are  credited  or  not,  we  are  very 
certain  that  the  ftature  of  the  human  body  is  by  no  means  ab- 
folutely  fixed.  We  are  oxirfelves  a  kind  of  giants  in  compa- 
rifon  of  the  Laplander  ;  nor  are  thefe  the  moft  diminutive  peo¬ 
ple  to  be  found  upon  the  earth.  The  abbe  La  Chappe,  in  his 
journey  into  Siberia  in  order  to  obferve  the  laft  tranfit  of  Venus, 
palled  through  a  village  inhabited  by  people  called  U' at  lacks,. 
neither  men  nor  women  of  whom  were  above  four  feet  high.. 
The  accounts  of  the  Patagonians  alio,  which.cannot  be  entirely 
diferedited,  render  it  very  probable,  that  fomewliera  in  Southi 
America  there  is  a  race  of  people  very  confidcrably  exceeding 
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the  common  fize  of  mankind,  and  confequently  that  we 
cannot  altogether  difcredit  the  relations  of  giants  handed 
down  to  us  by  ancient  authors  ;  though  what  degree  of  credit 
we  ought  to  give  them,  is  not  eafy  to  be  determined.  See  Pa¬ 
tagonia. 

Rebel  Giants,  in  ancient  mythology,  were  the  Tons  of  Coslus 
and  Terra.  According  to  Hefted,  they  iprang  from  the  blood 
of  the  wound  which  Ccelus  received  from  his  fon  Saturn,  and 
"Hyginus  calls  them  fons  of  Tartarus  and  Terra.  They  are  re- 
prelented  as  men  of  uncommon  ftature,  with  ftrength  propor¬ 
tioned  to  their  gigantic  fize.  Some  of  them,  as  Cottus,  Bri- 
areus,  and  Gyges,  had  each  50  heads  and  100  arms,  and  fer¬ 
ments  inltead  of  kgs.  They  were  of  a  terrible  afpe£t,  their  hair 
hung  loofe  about  their  thoulders,  and  their  beard  was  luffered  to 
grow  unmolefted.  Pallene  and  its  neighbourhood  was  the  place 
of  tbeir  refidence.  The  defeat  of  the  Titans,  to  whom  they  were 
•nearly  related,  incenfecl  them  againft  Jupiter,  and  they  all  eon- 
fpired  to  dethrone  him.  Accordingly  they  reared  Mount  Offa 
upon  Pd  ion,  and  Olympus  upon  Oifa  ;  and  from  thence  at¬ 
tacked  the  gods  with  huge  rocks,  fome  of  which  fell  into  the 
fea  and  became  iflands,  and  others  fell  on  the  earth  and  formed 
mountains.  Jupiter  fummoned  a  council  of  the  gods  ;  when 
being  informed  that  it  was  neceffary  to  obtain  the  affiftance  of 
dome  mortal,  he  by  .the  advice  -of  Pallas  called  up  his  fon  Her¬ 
cules  ;  and  with  the  aid  of  this  hero  he  exterminated  the  giants 
Enceladus,  Polybotes,  Alcyon,  Porphyrion,  the  two  fons  of 
Alceus,  Ephialtus,  -Qthus,  Eurytus,  Clytius,  Tythyus,  Pallas, 
Hippolitus,  Agrius,  Thoon,  and  Typhon,  the  laft  of  whom  it 
was  more  difficult  to  vanquiffi  than  all  the  others.  Jupiter, 
having  thus  gained  a  complete  vi&ory,  caft  the  rebels  down 
to  Tartarus,  where  they  were  to  receive  the  full  puniffiment 
of  their  enormous  crimes  :  according  to  the  accounts  of  fome 
of  the  poets,  he  buried  them  alive  under  Mount  Etna  and  dif¬ 
ferent  iflands. 

Giant 's-Caufeway,  a  vaft  colle&ion  of  bafaltic  pillars  in  the 
county  of  Antrim  in  Ireland.  See  the  article  Basaltes.  The 
principal  or  grand  cauleway  (for  there  are  feveral  lefs  confi- 
derable  and  fcattered  fragments  of  fimilar  workmanfhipjconfifts 
of  a  moil  irregular  arrangement  of  many  hundred  thoui'ands  of 
columns  of  a  black  kind  of  rock,  hard  as  marble  :  almofl  all  of 
them  are  of  a  pentagonal  figure,  but  fo  clofely  and  compaftly 
.ituated  on  their  fides,  though  perfectly  diftinct  from  top  to 
bottom,  that  fcarce  anything  can  be  introduced  between  them, 
dbe  columns  are  of  an  unequal  height  and  breadth  ;  fome  of 
the  higheft,  vifible  above  the  furface  of  the  ftrand,  and  at  the 
loot  of  the  impending  angular  precipice,  may  be  about  20  feet  : 
mey  do  not  exceed  this  height,  at  leaft  none  of  the  principal 
arrangement.  How  deep  they  are  fixed  in  the  ftrand  was 
never  yet  difcovered.  This  grand  arrangement  extends  nearly 
yards,  vifible  at  low  water  ;  how  far  bevond  is  uncertain  ■ 
mom  its  declining  appearance,  however,  at  low  water,  it  is  pro- 
oab.e  it  does  not  extend  under  water  to  a  diftanoe  any  thinw  equal 
to  what  is  Teen  above.  The  breadth  of  the  principal  caufeway, 
wmch  runs  out  in  one  continued  range  of  columns,  is,  in  Ge¬ 
neral,  from  20  to  30  feet;  at  one  place  or  two  it  may  be  neatly 
4°  for  a  few  yards.  In  this  account  are  excluded  the  broken 
and  fcattered  pieces  of  the  fame  kind  of  conftruftion,  that  are 
detached  from  the  fides  of  the  grand  caufeway,  as  they  do  not 
appear  to  have  ever  been  contiguous  to  the  principal  arrange - 
ment,  though  they  have  frequently  been  taken  into  the  width  • 
wmch  has  been  the  caufe  of  fuch  wild  and  diffimilar  reprefen- 
t  at  ions  01  tins  caufeway,  which  different  accounts  have  exhi¬ 
bited.  The  higheft  part  of  this  caufeway  is  the  narrowed,  at 
the . very  fpot  of  the  impending  cliff  from  whence  the  whole 
projefts,  where  for  four  or  five  yards,  it  is  not  above  ten  or 
fifteen  wide  1  he  columns  of  this  narrow  part  incline  from  a 
perpendicular  a  little  to  the  weftward,  and  form  a  Hope  on  their 


tops,  by  the  very  unequal  height  of  the  columns  on  the  two 
fides,  by  which  an  afcent  is  made  at  the  foot  of  the  cliff,  from 
the  head  of  one  column  to  the  next  above,  gradalim,  to  the 
top  of  the  great  caufeway,  which,  at  the  diftance  of  half  a 
dozen  yards  from  the  cliff,  obtains  a  perpendicular  pofitiori, 
and,  lowering  in  its  general  height,  widens  to  about  20  or  be¬ 
tween  20  and  30  feet,  and  for  100  yards  nearly  is  always  above 
water.  The  tops  of  the  columns  for  this  length  being  nearly  of 
an  equal  height,  they  form  a  grand  and  fingular  parade  that 
may  be  eafily  walked  on,  rather  inclining  to  the  water's  ed^e. 
But  from  high-water  mark,  as  it  is  perpetually  waffied  by  the 
beating  furges  on  every  return  of  the  tide,  the  platform  lowers 
confiderably,  and  becomes  more  and  more  uneven,  fo  as  not  to 
be  walked  on  but  with  the  greateft  care.  At  the  diftance  of 
150  yards  from  the  cliff,  it  turns  a  little  to  the  eaft  for  20  or 
30  yards,  and  then  finks  into  the  fea.  The  figure  of  thefe  co¬ 
lumns  is  almofl;  unexceptionably  pentagonal,  or  compofed  of 
five  fides;  there  are  but  very  few  of  any  other  figure  introduced*, 
fome  few  there  are  of  three,  four,  and  fix  fides,  but  the  gene¬ 
rality  of  them  are  five-fided,  and  the  fpeftator  muft  look  very 
nicely  to  find  any  of  a  different  conftruftion  :  yet  what  is  very- 
extraordinary,  and  particularly  curious,  there  are  not  two  co¬ 
lumns  in  ten  thoufand  to  be  found,  that  either  have  their  fides 
equal  among  themfelves,  or  whofe  figures  are  alike.  Nor  is 
the  compofition  of  thefe  columns  or  pillars  lefs  deferring  the 
attention  of  the  curious  fpeftator.  They  are  not  of  one  folid 
ftone  in  an  upright  pcfiticn,  but  compofed  of  feveral  fhort 
lengths,  curioufly  joined,  not  with  flat  furfaces,  but  articulated 
into  each  other  like  ball  and  focket,  or  like  the  joints  in  the  ver¬ 
tebrae  of  fome  of  the  larger  kind  of  fifh,  the  one  end  at  the  joint 
having  a  cavity,  into  which  the  convex  end  of  the  oppofite  is 
exactly  fitted.  This  is  not  vifible,  but  by  disjoining  the  two 
ftones.  The  depth  of  the  concavity  or  convexity  is  generally 
about  three  or  four  inches.  And  what  is  ftill  farther  remarkable 
of  the  joint,  the  convexity,  and  the  correspondent  concavity, 
is  not  conformed  to  the  external  angular  figure  of  the  column, 
but  exactly  round,  and  as  large  as  the  fize  or  diameter  of  the 
column  will  admit  ;  and  confequently  as  the  angles  of  thefe  co¬ 
lumns  are  in  general  extremely  unequal,  the  circular  edges  of 
the  joint  are  feldom  coincident  with  more  than  two  or  three 
Tides  of  the  pentagonal,  and  from  the  edge  of  the  circular  part 
of  the  joint  to  the  exterior  fides  and  angles  they  are  quite  plain. 
It  is  ftill  farther  very  remarkable  likewife,  that  the  articulations 
of  thefe  joints  are  frequently  inverted  ;  in  fome  the  concavity  is 
upwards,  in  others  the  reverie.  This  occafions  that  variety  and 
mixture  of  concavities  and  convexities  on  the  tops  of  the  co¬ 
lumns,  which  is  obfervable  throughout  the  platform  of  this 
caufeway,  yet  without  any  difcoverable  defign  or  regularity 
with  reipebt  to  the  number  of  either.  The  length  alfo  of 
thefe  particular  ftones,  from  joint  to  joint,  is  various  :  in  ge¬ 
neral,  they  are  from  iS  to  24  inches  long;  and,  for  the  moil 
part,  longer  toward  the  bottom  of  the  columns  than  nearer  the 
top,  and  the  articulation  of  the  joints  fomething  deeper.  The 
fize  or  diameter  likewife  of  the  columns  is  as  different  as  their 
length  and  figure;  in  general,  they  are  from  15  to  20  inches 
in  diameter.  There  are  really  no  traces  of  uniformity  or  de¬ 
fign  difcovered  throughout  the  whole  combination,  except  in 
the  form  of  the  joint,  which  is  invariably  by  an  articulation 
of  the  convex  into  the  concave  of  the  piece  next  above  or 
below  it  ;  nor  are  there  any  traces  of  a  finifhing  in  any  part, 
either  in  height,  length,  or  breadth,  of  this  curious  caufeway. 
If  there  is  here  and  there  a  fmooth  top  to  any  of  the  columns 
above  water,  there  are  others  juft  by,  of  equal  height,  that  are 
more  or  lefs  convex  or  concave,  which  Ihow  them  to  have  been 
joined  to  pieces  that  have  been  waffled  or  by  other  means  taken 
off.  And  undoubtedly  thofe  parts  that  are  always  above  water  ' 
have,  from  time  to  time,  been  made  as  even  as  might  be;  and 
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the  remaining  furfaces  of  the  joints  mult  naturally  have  been 
worn  fmoothcr  by  the  conftant  friction  of  weather  and  walking, 
than  where  the  lea,  at  every  tide,  is  beating  upon  it  and  conti¬ 
nually  removing  fome  of  the  upper  Hones  and  expofing  freth 
joints.  And  farther,  as  thefe  columns  preferve  their  diameters 
from  top  to  bottom,  in  all  the  exterior  ones,  which  have  two 
or  three  fides  expofed  to  view,  the  fame  may  with  reafon  be  in¬ 
ferred  of  the  interior  columns  whofe  tops  only  are  vilible.  Yet, 
what  is  very  extraordinary  and  equally  curious  in  this  pheno¬ 
menon  is,  that  notwithftanding  the  univerfal  diflimilitude  of 
the  columns,  both  as  to  their  figure  and  diameter,  and  though 
perfedlly  diltintt  from  top  to  bottom,  yet  is  the  whole  arrange¬ 
ment  fo  clofely  combined  at  all  points,  that  hardly  a  knife  can 
be  introduced  between  them  cither  upon  the  fides  or  angles. 
And  it  is  really  a  molt  curiotis  piece  of  entertainment  to  exa¬ 
mine  the  dole  contexture  and  nice  infertion  of  fuch  an  infi¬ 
nite  variety  of  angular  figures  as  are  exhibited  on  the  furface  of 
this  grand  parade.  From  the  infinite  diliimilarity  of  the  figure 
of  thefe  columns,  this  will  appear  a  molt  fhrprifing  circunr- 
ftance  to  the  curious  fpedator  ;  and  would  incline  him  to  be¬ 
lieve  it  a  work  of  human  art,  were  it  not,  on  the  other  hand, 
inconceivable  that  the  wit  or  invention  of  man  fhould  contirutl 
and  combine  fuch  an  infinite  number  of  columns,  which  fhould 
have  a  general  apparent  likenefs,  and  yet  be  lb  univerfally  dilfi- 
rnilar  in  their  figure,  as  that,  from  the  minutelt  examination, 
not  two  in  ten  or  twenty  thoufand  fhould  be  found  whofe  an¬ 
gles  and  fides  are  equal  among  themfelves,  or  of  the  one  column 
to  thofe  of  the  other.  That  it  is  the  work  of  nature,  there  can 
be  no  doubt  to  an  attentive  fpedator,  who  carefully  furveys  the 
general  form  and  fituation,  with  the  infinitely  various  figuration 
of  the  feveral  parts  of  this  caufeway.  There  are  no  traces  of  re¬ 
gularity  or  defign  in  the  outlines  of  this  curious  phenomenon  ; 
which,  including  the  broken  and  detached  pieces  of  the  lame 
kind  of  workmanfhip,  are  extremely  fcattered  and  confufed, 
and,  whatever  they  might  originally,  do  not  at  prefent  appear 
to  have  any  connection  with  the  grand  or  principal  caufeway, 
as  to  any  fuppofable  defign  or  uie  in  its  firft  conftruCtion,  and 
as  little  defign  can  be  inferred  from  the  figure  or  fituation  of  the 
feveral  conftituent  parts.  The  whole  exhibition  is,  indeed,  ex¬ 
tremely  confufed,  difuniform,  and  deftitute  of  every  appear¬ 
ance  of  ufe  or  defign  in  its  original  conltrudtion.  But  what, 
beyond  difpute,  determines  its  original  to  have  been  from  na¬ 
ture  is,  that  the  very  cliffs,  at  a  great  diftance  from  the  caufe¬ 
way,  efpecially  in  the  bay  to  the  ealtward,  exhibit  at  many 
places  the  fame  kind  of  columns,  figured  and  jointed  in  all  re- 
fpeCts  like  thofe  of  the  grand  caufeway :  fome  of  them  are  feen 
near  to  the  top  of  the  cliff,  which  in  general,  in  thefe  bays  to 
the  ealt  and  welt  of  the  caufeway,  is  near  300  feet  in  height  5 
others  again  are  feen  about  midway,  and  at  different  elevations 
from  the  Brand.  A  very  confiderable  expol'ure  of  them  is  feen 
in  the  very  bottom  of  the  bay  to  the  ealtward,  near  a  hundred 
roods  from  the  caufeway,  where  the  earth  has  evidently  fallen 
away  from  them  upon  the  Brand,  and  exhibits  a  molt  curious 
arrangement  of  many  of  thefe  pentagonal  columns,  in  a  perpen 
dicular  pofition,  fupporting,  in  appearance,  a  cliff  of  different 
flrata  of  earth,  clay,  rock,  &c.  to  the  height  of  150  feet  or 
more,  above.  Some  of  thefe  columns  are  between  30  and  40 
feet  high,  from  the  top  of  the  lloping  bank  below  them  ;  and, 
being  longeli  in  the  middle  of  the  arrangement,  lhorjenir.g  on 
either  hand  in  view,  they  have  obtained  the  appellation  of  or¬ 
gans,  from  a  rude  likenefs  in  this  particular  to  the  exterior  or 
frontal  tubes  of  that  infiruinent ;  and  as  there  are  few  broken 
pieces  on  the  ftrand  near  it,  it  is  probable  that  the  outfide  range 
of  columns  that  now  appears  is  really  the  original  exterior  line, 
to  the  feaward,  of  this  colleClion.  But  how  far  they  extend  in¬ 
ternally  into  the  bowels  of  the  incumbent  clilf  is  unknown. 
The  very  lubflance,  indeed,  of  that  part  of  the  clilf  which  pro- 
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je£ls  to  a  point,  between  the  two  bays  on  the  eaft  and  well  of 
the  caufeway,  feems  compofcd  of  this  kind  of  materials  ;  for, 
befides  the  many  pieces  that  are  feen  on  the  fides  of  the  cliff  that 
circulate  to  the  bottom  of  the  bays,  particularly  the  eafiern  fide, 
there  is,  at  the  very  point  of  the  clilf,  and  juft  above  the  narrow 
and  higheft  part  of  the  cauleway,  a  long  collection  of  them  feen, 
whofe  heads  or  tops  juft  appearing  without  the  Hoping  bank 
plainly  fhow  them  to  be  in  an  oblique  pofition,  and  about  half¬ 
way  between  the  perpendicular  aud  horizontal.  The  heads  of 
thefe,  likewife,  are  of  mixed  furfaces,  convex  and  concave,  and 
the  columns  evidently  appear  to  have  been  removed  from  their 
original  upright,  to  their  prefent  inclining  or  oblique  pofition, 
by  the  finking  or  falling  of  the  clilf. 

GIBBET,  or  Gibet,  a  machine  in  manner  of  a  gallows, 
whereon  notorious  criminals,  after  execution,  are  hung  in 
irons  or  chains,  as  fpeftacles  in  terrorem.  See  Gallows. — • 
The  word  in  French,  gibet,  properly  denotes  what  we  call  gal¬ 
lows  :  it  is  fuppofed  to  come  originally  from  the  Arabic  gibe l, 
“  mounter  elevation  of  ground  ■/  by  reafon  gibets  are  ulually 
placed  on  hills  or  eminences. 

GIBBOUS,  a  term  in  furgery,  denoting  any  protuberance  or 
convexity  of  the  body,  by  which  a  perfon  becomes  hunched  or 
hump-backed.  An  incurvated  ftate  of  the  fpine,  arifing  from 
a  preternatural  loftnefs  of  the  bones,  is  very  common  in  ferofu- 
lous  and  rickety  children.  Little  can  be  done  to  remedy  or  pre¬ 
vent  this  deformity  by  machines,  though  many  have  been  con¬ 
trived  for  that  purpofe.  The  cure  mull  be  attempted  by  all 
thole  means  which  counteract  fcrofula,  particularly  by  fea- 
bathing.  Mr.  Pott  recommends  the  application  of  a  caufiic 
on  each  fide  of  the  projecting  vertebrae,  to  be  afterwards  con¬ 
verted  into  iifues.  See  Surgery. 

Gibbous,  in  aftronomy,  a  term  ufed  in  reference  to  the 
enlightened  parts  of  the  moon,  whilft  file  is  moving  from  the 
firft  quarter  to  the  full,  and  from  the  full  to  the  lalt  quarter  : 
for  all  that  time  the  dark  part  appears  horned  or  falcated,  and 
the  light  one  hunched  out,  convex,  or  gibbous. 

GIBEAH,  a  city  in  the  tribe  of  Benjamin,  lying  north  of 
Jerufalem  about  20  or  30  furlongs,  and  built  upon  a  hill,  as  its 
name  imports.  This  city  gave  birth  to  Saul,  the  firft  king  of 
Ifrael,  for  which  reafon  it  is  frequently  called  Gibeah  of  Saul, 
or  Gibeah  the  native  country  of  Saul. 

GiBELINS,  or  Gibellins,  a  famous  faction  in  Italy,  op- 
pofed  to  another  called  the  Guelphs.  Thofe  two  factions 
ravaged  and  laid  wafle  Italy  for  a  long  feries  of  years  ;  fo  that 
the  hiftory  of  that  country,  for  the  fpace  of  two  centuries,  is  no 
more  than  a  detail  of  their  mutual  violences  and  daughters. 
The  Gibelins  flood  for  the  emperor  againft  the  pope  :  but  con¬ 
cerning  their  origin  and  the  reafon  of  their  names  we  have  but  a 
very  obfoure  account.  According  to  the  generality  of  authors, 
they  rofe  about  the  year  1240,  upon  the  emperor  Frederick  II. ’s 
being  excommunicated  by  pope  Gregory  IX.  Other  writers 
maintain,  that  the  two  factions  arofe  ten  years  before,  though 
Hill  under  the  fame  pope  and  emperor.  But  the  moll  probable 
opinion  is  that  of  Maimburg,  who  fays,  that  the  two  fadtions 
of  Guelphs  and  Gibelins  arofe  from  a  quarrel  between  two  an¬ 
cient  and  illuftrious  houfes  on  the  confines  of  Germany,  that 
of  the  Henries  of  Gibeling,  and  that  of  the  Guelphs  of 
Adorf. 

GIB  EON,  a  city  feated  on  an  eminence  about  40  furlongs 
from  Jerufalem  northward,  and  not  far  from  the  city  of  Gi¬ 
beah.  This  was  the  capital  city  of  the  Gibeonites,  who  took 
the  advantage  of  Joftiua’s  oath,  and  of  that  which  the  elders 
of  Ifrael  likewife  fwore  to  them,  upon  an  artificial  reprefenta- 
tion  which  they  made  of  their  belonging  to  a  very  remote  coun¬ 
try,  and  their  defire  of  making  an  alliance  with  the  Hebrews, 
Jofhua  (ix.  3,  4,  tS* /eg-)  and  the  elders  inconfiderately  entered 
into  a  league  with  thefe  people,  but  toon  difeovered  their  mif- 
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take.  Upon  this,  fending  for  the  Gibeonites,  they  reproached 
them  with  their  fraud  j  and,  without  revoking  the  promife  which 
they  had  made  to  them  of  giving  them  their  lives,  they  con¬ 
demned  them  to  carry  wood  and  water  to  the  tabernacle  of  the 
Lord,  as  flaves  and  captives  taken  in  war ;  in  which  ftate  of 
fervitude  they  remained  till  the  ruin  and  entire  difperfion  of  the 
Jewilh  nation.  The  Gibeonites  were  defcended  from  the  Hi- 
vites,  the  old  inhabitants  of  that  country,  and  poflefled  four  ci¬ 
ties,  whereof  Gibeon  was  the  capital.  The  cities  were  Cephi- 
ra,  Beeroth,  Kirjalhjearim,  and  Gibeon,  Jofh.  ix.  17.  Thefe 
cities  were  afterwards  given  to  the  tribe  of  Benjamin,  except 
Kirjathjearim,  which  fell  to  the  tribe  of  Judah.  The  Gibeon- 
i:es  continued  ever  after  fubjeCt  to  thofe  burdens  which  Jofhua 
had  impofed  on  them,  and  were  very  faithful  to  the  Ifraelites. 

GTBLETS,  the  offals  or  entrails  of  a  goofe  ;  including  the 
heart  and  liver,  with  the  feet,  gizzard,  &c.  The  word  is  fup- 
pofed  to  be  formed  of  goblets  ;  from  the  French  gobeau, 
“  mouthful.”  Giblets  make  a  confiderable  article  in  cookery: 
they  boil  giblets,  few  giblets,  make  ragouts  of  giblets,  giblet- 
pies,  &c. 

GIBRALTAR,  a  town  of  Spain,  in  Andalufia,  near  a 
mountain  of  the  fame  name,  formerly  called  Calpe,  which,  and 
Mount  Abyla  on  the  oppofite  fhore  of  Africa,  were  called  the 
pillars  of  Hercules.  Tarick,  a  general  of  the  Moors,  built  a 
fortrefs  here,  which  he  called  Gibel-Tarick,  that  is  to  fay. 
Mount  Tarick.  Since  that  time  a  town  has  been  built  at  the 
foot  of  this  rock,  which  is  ftrongly  fortified.  It  can  be  ap¬ 
proached  only  by  a  narrow  patfage  between  the  mountain  and 
the  fea,  acrofs  which  the  Spaniards  have  drawn  a  line,  and  forti¬ 
fied  it,  to  prevent  the  garrilon  from  having  any  communication 
with  the  country.  It  was  formerly  thought  to  be  impregnable  ; 
but  in  1704  it  was  taken  by  the 'confederate  fleet,  commanded 
by  fir  George  Rooke.  The  French  and  Spaniards  attempted  to 
retake  it  the  following  year,  and  500  of  them  crept  up  the  rock 
which  covers  the  town,  in  the  night  time,  but  were  driven 
down  headlong  the  next  morning.  In  1727  the  Spaniards  be- 
fieged  it  again,  and  attempted  to  blow  up  the  rock,  which  they 
found  impracticable,  and  were  at  length  obliged  to  raife  the 
fiege.  In  the  laft  war  it  underwent  an  ever-memorable  fiege, 
which  lafted  from  the  16th  of  July  1779,  when  the  blockade 
commenced,  to  the  beginning  of  February  1783,  when  the  fiege 
was  finally  raifed,  on  advice  being  received  that  the  prelimi¬ 
naries  of  peace  were  figned.  But  the  fiege  may  be  properly 
confidered  as  terminated  on  the  13th  of  September  1782,  on  the 
failure  of  the  grand  attack  then  made  by  the  Spaniards,  whofe 
dreadful  floating  batteries  were  all  deftroyed  by  the  red-hot  fhot 
of  the  garrifon.  This  fiege  well  deferved  a  diftinCt  account ;  and 
an  excellent  one  has  been  written  of  it  by  capt.  Drinkwater. 
The  governor,  general  Elliott,  whofe  defence  was  the  admiration 
of  all  Europe,  was  created  in  1787  a  peer  of  Great  Britain,  by 
the  title  of  baron  Heathfield  of  Gibraltar ;  an  annuity  of 
1200I.  a  year  was  fettled  on  himfelf  and  two  lives  ;  and  in  his 
arms  he  was  allowed  to  bear  thofe  of  Gibraltar.  On  the  fum- 
mit  of  the  rock  is  a  plain,  whence  there  is  a  fine  profpeCt  of  the 
fea  on  each  fide  the  ftrait,  of  Barbary,  Fez,  and  Morocco,  befide 
Seville  and  Granada  in  Spain.  The  garrifon  here  are  cooped 
up  in  a  very  narrow  compafs,  and  have  no  provifions  but  what 
are  brought  from  Barbary  and  England.  The  ftrait  of  Gibral¬ 
tar  is  24  miles  in  length,  and  1 5  in  breadth,  and  a  ftrong  current 
always  runs  through  it  from  the  ocean  to  the  Mediterranean. 
Gibraltar  is  25  miles  N.  of  Ceuta,  and  45  S.  E.  of  Cadiz. 
\Y.  Ion.  5.  17.  N.  lat.  36.  6. 

GIBSON  (Richard),  an  Englifh  painter,  commonly  called 
the  Dwarf,  was  originally  page  to  a  lady  at  Mortlake ;  who, 
obferving  that  his  genius  led  him  to  painting,  had  the  gene- 
rofity  to  get  him  inftrufted  'in  the  rudiments  of  that  art. 
He  devoted  himfelf  to  Sir  Peter  Lely’s  manner,  and  copied 


his  pictures  to  admiration,  elpecially  his  portraits  :  his  painting* 
in  water-colours  were  alfo  efteemed.  He  was  in  great  favour 
with  Charles  I.  who  made  him  his  page  of  the  back -flairs; 
and  he  had  the  honour  to  inftruCt  in  drawing  queen  Mary  and 
queen  Anne  when  they  were  princeffes.  He  married  one  Mrs* 
Anne  Shepherd,  who  was  alfo  a  dwarf ;  on  which  occafion  king’ 
Charles  I.  honoured  their  marriage  with  his  prefence,  and  gave 
away  the  bride.  Mr.  Waller  wrote  a  poem  on  this  occafion* 
intitled  “  The  marriage  of  the  Dwarfs  in  which  are  thefe 
lines  : 

“  Defign  or  chance  makes  others  wive, 

“■  But  nature  did  this  match  contrive ; 

“  Eve  might  as  well  have  Adam  fled, 

“  As  fhe  deny’d  her  little  bed 

“  To  him,  for  whom  heav’n  feem’d  to  frame 

“  And  meafure  out  this  only  dame.” 

Mr.  Fenton,  in  his  notes  on  this  po:m,  obferves  that  he  had 
feen  this  couple  painted  by  Sir  Peter  Lely  ;  and  that  they  were 
of  an  equal  ftature,  each  being  three  feet  ten  inches  high. 
However,  they  had  nine  chddren,  five  of  whom  arrived  at  ma¬ 
turity  ;  thefe  well-proportioned,  and  of  the  ufual  ftandard  of 
mankind.  But  what  nature  denied  this  couple  in  ftature,  fhe 
gave  them  in  length  of  days :  for  Mr.  Gibfon  died  in  the- 
75th  year  of  his  age  ;  and  his  wife,  having  furvived  him  almoft 
20  years,  died  in  1709,  aged  89. 

Gibson  (Dr.  Edmund),  bifhop  of  London,  was  born  irt 
Weftmoreland  in  1669.  He  applied  himfelf  early  and  vigo- 
roufly  to  learning,  and  difplayed  his  knowledge  in  feveral  writ¬ 
ings  and  tranflations,  which  recommended  him  to  the  patron¬ 
age  of  archbilhop  Tennifon.  He  was  appointed  domeftic  chap¬ 
lain  to  his  Grace ;  and  we  foon  after  find  him  refilor  of  Lam¬ 
beth,  and  archdeacon  of  Surry.  .Becoming.thus  a  member  of 
the  convocation,  he  engaged,  in  a  controverfy  which  was  car¬ 
ried  on  with  great  warmth  by  the  members  of  both  houfes,  and 
defended  his  patron’s  rights,  as  prefident,  in  eleven  pamphlets  ; 
he  then  formed  and  completed  his  more  comprehenfive  fcheme 
of  the  legal  duties  and  rights  of  the  Englifh  clergy,  which  was 
at  length  publifhed  under  the  title  of  Codex  Juris  Rcclefmjlici 
Anglicani,  in  folio.  Archbilhop  Tennifon  dying  in  1715,  and 
Dr.  Wake,  bifhop  of  Lincoln,  being  made  archbilhop  of  Can¬ 
terbury,  Dr.  Gibfon  fucceeded  the  latter  in  the  fee  of  Lincoln, 
and  in  1720  was  promoted  to  the  bilhoprick  of  London.  He 
now  not  cnly  governed  his  diocefe  with  the  moft  exa£t  regula¬ 
rity,  but  by  his  great  care  promoted  the  fpiritual  affairs  of  the 
church  of  England  colonics  in  the  AVeft  Indies.  He  was  ex¬ 
tremely  jealous  of  the  leafl  of  the  privileges  belonging  to  the 
church  ;  and  therefore,  though  he  approved  of  the  toleration 
of  the  Proteftant  Diflenters,  he  continually  guarded  again!!  all 
the  attempts  made  to  procure  a  repeal  of  the  corporation  and 
tell  a£Is  ;  in  particular,  his  oppofition  to  thofe  licentious  al- 
femblies  called  mafquerades  gave  great  umbrage  at  court,  and 
effectually  excluded  him  from  all  further  favours.  Pie  fpent  the 
latter  part  of  his  life  in  writing  and  printing  paftoral  letters, 
vifitation-charges,  occafional  fermons,  and  trafls  again!!  the 
prevailing  immoralities  of  the  age.  His  paltoral  letters  are 
juftly  efteemed  as  the  moft  mafterly  productions  againft  infide¬ 
lity  and  enthufiafm.  His  moft  celebrated  work,  the  Codex , 
has  been  already  mentioned.  His  other  publications  are,  x. 
An  edition  of  Drummond’s  Polcmo-Middiana,  and  James  V.  of 
Scotland’s  Cantilena  Rujiica,  with  notes,  2.  The  Cbronicum 
Saxonicum,  with  a  Latin  tranflation,  and  notes.  3.  Re~ 
h (juice  Spelmanniana,  the  pofthumous  works  of  Sir  Henry 
Spelman,  relating  to  the  laws  and  antiquities  of  England. 

4.  An  edition  ot  Quintilian  de  Arte  Orateria,  with  notes. 

5-  An  Englifh  tranflation  of  Camden’s  Britannia,  with  addi¬ 
tions,  two  volumes  folio  ;  and,  6.  A  number  of  final!  pieces. 
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that  have  been  collected  and  printed  in  three  volumes  folio. — 
His  intenfe  application  to  ftudy  impaired  his  health  ■,  notwith- 
ftanding  which,  he  attained  the  age  of  79.  He  expired  in 
September  1748,  after  an  epil'copate  of  near  33  years. — With 
regard  tobifhop  Gibfon's  private  life  and  character,  he  was  in 
every  refpeit  a  perfect  economift.  His  abilities  were  fo  well 
adapted  to  difcharge  the  duties  of  his  facred  fun6tion,  that, 
during  the  incapacity  of  archbifhop  Wake,  the  tranfa£tion  of 
ccclefiaftical  affairs  was  committed  to  the  bifhop  of  London. 
He  was  a  true  friend  to  the  eftablilhed  church  and  government, 
and  as  great  an  enemy  to  perfecution.  He  was  ufually  con- 
fulted  by  the  molt  learned  and  exalted  perfonages  in  church  and 
ftate,  and  the  greateft  deference  was  paid  to  his  judgment,  lie 
poffelfed  the  focial  virtues  in  an  eminent  degree  ;  his  benefi¬ 
cence  was  very  extenfive  ;  and  fuch  was  his  generofity,  that  he 
freely  gave  two  thouland  five  hundred  pounds,  left  him  by  Dr. 
Crow,  who  was  once  his  chaplain,  to  Crow's  own  relations,  who 
were  very  poor. 

GIDEON,  the  fon  of  Joafh,  of  the  tribe  of  Manafleh.  He 
dwelt  in  the  city  of  Ophrah,  and  had  a  very  extraordinary  call 
to  deliver  the  Ifraelites  from  the  opprellion  of  the  Midianites,  to 
which  they  had  become  fubje<T  after  the  death  of  Barak  and 
Deborah.  Having  effected  their  deliverance  by  fupernatural 
aid,  he  was  chofen  judge  of  Ifrael  in  the  year  of  the  world 
2759,  and  died  in  2768.  See  Judges,  chap,  vi,  vii,  and  viii. 

GIFT,  Donum,  in  law,  is  a  conveyance  which  paffeth  either 
lands  or  goods,  and  is  of  a  larger  extent  than  a  grant,  being 
applied  to  things  moveable  and  immoveable ;  yet  as  to  things  im¬ 
moveable  when  taken  ftii£lly,it  is  applicable  only  to  lands  and  te¬ 
nements  given  in  tail ;  but^i/I  and^raw/ are  too  often  confounded. 

New-Year's  Gifts,  prefents  made  on  new-year’s  day,  as  a 
token  of  the  giver’s  good  will,  as  well  as  by  way  of  prefage  of 
a  happy  year.  This  practice  is  very  ancient,  the  origin  of  it 
among  the  Romans  being  referred  to  Tatius  king  of  the  Sa¬ 
bines,  who  reigned  at  Rome  conjointly  with  Romulus,  and 
who  having  conndered  as  a  good  omen  a  prefent  of  fome  fprigs 
of  vervain  gathered  in  a  wood  confecrated  to  Strenia  the  god- 
defs  of  ftrength,  which  he  received  on  the  firft  day  of  the  new 
year,  authorifed  this  cuftom  afterwards,  and  gave  to  thefe  pre¬ 
sents  the  name  of  Strense.  However  this  may  be,  the  Romans 
on  that  day  celebrated  a  feftival  in  honour  of  Janus,  and  paid 
their  refpedts  at  the  fame  time  to  Juno  ;  but  they  did  not  pafs 
it  in  idlencfs,  left  they  fhould  become  indolent  during  the  reft  of 
the  year.  They  fent  prefents  to  one  another  of  figs,  dates,  ho¬ 
ney,  &c.  to  ftiow  their  friends  that  they  wifhed  them  a  happy 
and  agreeable  life.  Clients,  that  is  to  fay  thole  who  were  un¬ 
der  the  proteftion  of  the  great,  carried  prefents  of  this  kind  to 
their  patrons,  adding  to  them  a  fmall  piece  of  filver.  Under 
Auguftus,  the  fenate,  the  knights,  and  the  people,  prefented 
fuch  gifts  to  him,  and  in  his  abfence  depofited  them  in  the  Ca¬ 
pitol.  Of  the  fucceeding  princes  fome  adopted  this  cuftom,  and 
others  abolilhed  it,  but  it  always  continued  among  the  people. 
The  early  Chriftians  condemned  it,  becaufe  it  appeared  to  be  a 
relique  of  I’aganifm,  and  a  fpecies  of  fuperftition  ;  but  when 
it  began  to  have  no  other  objeft  than  that  of  being  a  mark  of 
veneration  and  efteem,  the  church  ceafed  to  difapprove  of  it. 

GIGG,  Giga,  or  Jig,  in  raufic  and  dancing,  a  gay,  brilk, 
fprightly  compofition,  and  jet  in  full  meafure  as  well  as  thet 
allemand,  which  is  more  ferious.  Menage  takes  the  word  to 
arife  from  the  Italian  giga,  a  mufical  inftrument  mentioned  by 
Dante.  Others  ftippofe  it  to  be  derived  from  the  Teutonic^ icg, 
or  gbiigbe,  “  a  fiddle.”  This  is  a  favourite  air  in  molt  nations 
of  Europe:  its  chara<fteriftic  is  duple  time,  marked  f,  or  ;  it 
confifts  of  two  drains,  without  any  determinate  number  of  bars. 

GIGGLEWICK,  a  town  in  the  Weft  Riding  of  York- 
ftiire,  half  a  mile  from  Settle,  ftands  on  the  river  Ribble  ; 
where,  at  the  foot  of  a  mountain,  is  a  fpring,  the  molt  noted 
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in  England  for  ebbing  and  flowing  fometimes  thrice  in  an  hour  j 
and  the  water  fubfides  three  quarters  of  a  yard  at  the  reflux, 
though  the  fea  is  30  miles  off. 

CIGLIO,  a  fmall  ifiand  of  Italy,  on  the  coaft  of  Tufcany, 
with  a  caftle.  It  makes  part  of  the  ftate  of  Sienna,  and  is  15 
miles  W.  of  Porto  Hercole.  E.  Ion.  11.  16.  N.  lat.  42.  1. 

GIHON,  in  ancient  geography,  one  of  the  rivers  of  Para- 
dife  ;  according  to  Wells,  the  eaftern  branch  of  the  Eu¬ 
phrates,  into  which  it  divides  after  its  conjundlion  with  the 
Tigris. 

GILBERT,  or  Gilberd,  (William), 'a  phyfician,  was  bom 
at  Colchefter  in  the  year  1540,  the  eldeft  fon  of  the  recorder 
of  that  borough.  Having  l'pent  fome  time  in  both  univerfi- 
ties,  he  went  abroad  ;  and  at  his  return  fettled  in  London, 
where  he  praflifed  with  confiderable  reputation.  He  became  a 
member  of  the  college  of  phyficians,  and  phyfician  in  ordinary 
to  queen  Elizabeth,  who,  we  are  told,  gave  him  a  penfion  to  en¬ 
courage  him  in  his  ftudies.  From  his  epitaph  it  appears  that 
he  was  alio  phyfician  to  King  James  I.  He  died  in  the  year 
1603,  aged  63,  and  was  buried  in  Trinity-church  in  Col¬ 
chefter,  where  a  handfome  monument  was  eretted  to  his  me¬ 
mory.  His  bocks,  globes,  inftruments,  and  folfils,  he  be¬ 
queathed  to  the  college  of  phyficians,  and  his  pidbure  to  the 
fchool-gallery  at  Oxford.  He  wrote,  1.  De  magnete,  magneti- 
cifque  corponbus,  et  de  magno  magnete  tellure,  pbyjiologia  nova  ; 
London  1600,  folio.  2.  De  mundo  nojlro  fublunari,  pbilofo- 
pbia  nova  ;  Amfterdam  1651,410.  He  was  alfo  the  inventor 
of  two  mathematical  inftruments  for  finding  the  latitude  at  fea 
without  the  help  of  fun,  moon,  or  ftars.  A  defeription  of  thefe 
inftruments  was  afterwards  publilhed  by  Thomas  Blondeville  in 
his  Tbeoriques  of  the  planets. 

Gilbert  (Sir  Humphrey),  a  brave  officer  and  fkilful  navi¬ 
gator,  was  born  about  the  year  1539,  in  Devonfhire,  of  an  an¬ 
cient  and  honourable  family.  Though  a  fecond  fon,  he  inhe¬ 
rited  a  confiderable  fortune  from  his  father.  He  was  educated 
at  Eton,  and  afterwards  at  Oxford  5  where  he  probably  did 
not  continue  long,  as  he  hath  efcaped  the  induftrious  Anthony 
Wood.  It  feems  he  once  intended  to  finifti  his  ftudies  in  the 
Temple  ;  but  being  introduced  at  court  by  his  aunt  Mrs.  Cathe¬ 
rine  Affiley,  then  in  the  queen’s  fervice,  he  was  diverted  from 
the  ftudy  of  the  law,  and  commenced  foldier.  Having  diftiti- 
guiffied  himfelf  in  leveral  military  expeditions,  particularly  that 
to  Newhaven  in  1563,  he  was  lent  over  to  Ireland  to  allift  in 
fuppreffing  a  rebellion  ;  where,  for  his  fignal  fervices,  he  was 
made  commander  in  chief  and  governor  ofMunfter,  and  knight¬ 
ed  by  the  lord  deputy,  Sir  Henry  Sidney,  on  the  firft  day  of  the 
year  1570.  He  returned  foon  after  to  England,  where  he  mar¬ 
ried  a  rich  heirefs.  Neverthelefs  in  1572  he  failed  with  a  fqua- 
dron  of  nine  fliips  to  reinforce  colonel  Morgan,  who  at  that 
time  meditated  the  recovery  of  Flufhing.  Probably  on  his  re¬ 
turn  to  England  he  refumed  his  col'mographical  ftudies,  to 
which  he  was  naturally  inclined  :  for  in  the  year  157 6  he  pub- 
liffied  his  book  on  the  north-weft  paflage  to  the  Eaft  Indies  ;  and 
as  Martin  Frobifher  failed  the  fame  year,  probably  it  was  in 
confequence  of  this  treatife.  In  1578  he  obtained  from  the 
queen  a  very  ample  patent,  empowering  him  to  difeover  and 
polTefs  in  North  America  any  lands  then  unfcttled.  He  failed 
to  Newfoundland,  but  foon  returned  to  England  without  fuc- 
cefs  :  neverthelefs  in  1583  he  embarked  a  fecund  time  with  five 
Ihips,  the  largelt  of  which  put  back  on  account  of  a  contagious 
diftetnper  on  board.  Our  general  landed  on  Newfoundland  on 
the  third  of  Auguft,  and  on  the  fifth  took  poft'effion  of  the  har¬ 
bour  of  St.  John’s.  By  virtue  of  his  patent  he  granted  leafes  to 
feveral  people  ;  but  though  none  of  them  remained  there  at  that 
time,  they  fettled  afterwards  in  confequence  of  thefe  leafes  :  fo 
that  Sir  Humphrey  deferves  to  be  remembered  as  the  real 
founder  of  the  vaft  American  empire.  On  the  20th  of  Auguft 
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be  put  to  fea  again,  on  board  a  fmall  {loop,  which  on  the  29th 
foundered  in  a  hard  gale  of  wind.  Thus  perilhed  Sir  Humphrey 
Gilbert  ;  a  man  of  quick  .parts,  a  brave  foldier,  a  good  mathe¬ 
matician,  a  fkilful  navigator,  and  of  a  very  enterprifmg  genius. 
We  learn  alfo,  that  he  was  remarkable  for  his  eloquence,  being 
much  admired  for  his  patriotic  fpeechesboth  in  the  Englifh  and 
Irifh  parliaments.  He  wrote  “  A  difeourfe  to  prove  a  paffage 
by  the  north-weft  to  Cathaia  and  the  £aft  Indies,  printed 
Lond.  1576.”  This  tfreatife,  which  is  a  mafterly  performance, 
is  preferved  in  Hakluyt's  collection  of  voyages,  vol.  iii.  p.  it. 
The  ftyle  is  fuperior  to  mod,  if  not  to  all,  the  writers  of  that  age ; 
andftiowsthe  author  to  have  been  a  man  of  confiderable  reading. 
He  mentions,  at  .the  dole  of  this  work,  another  treatife  on  na¬ 
vigation,  which  he  intended  to  publifh  :  it  is  probably  loft. 

GILBERTINES,  an  order  of  religious,  thus  called  from  St. 
Gilbert  of  Sempringham  in  the  county  of  Lincoln,  who  founded 
the  fame  about  the  year  1 148  ;  the  monks  of  which  oblerved  the 
rule  of  St.  Auguftine,  and  were  accounted  canons  :  and  the 
nuns  that  of  St.  Benedict.  The  founder  of  this  order  eretted  a 
double  monaftery,  or  rather  two  different  ones,  contiguous  to 
each  other,  the  one  for  men,  the  other  for  women,  but  parted 
by  a  very  high  wall.  St.  Gilbert  himfelf  founded  1.3  monafte- 
ries  of  this  order,  viz.  four  for  men  alone,  and  nine  for  men 
and  women  together,  which  had  in  them  700  brethren  and  1500 
filters.  At  the  diflolution  there  were  about  25  houfes  of  this 
order  in  England  and  Wales. 

GILBOA,  mountains  of  Samaria,  ltretching  out  from  weft  to 
ealt,  on  the  confines  of  the  half  tribe  of  Manalleh,  and  of  the  tribe 
of  Ifl’achar;  and  tothefoutb  partof  thevalleyof  Jezreel,  beginning 
weftward  at  the  city  of  Jezreel,  lituated  at  the  foot  of  thefe  moun¬ 
tains,  reaching  almoft  quite  to  the  Jordan,  lyingat  the  diftance  of 
fix  miles  from  Scythopolis  :  famous  for  the  death  of  Saul  and  his 
fon  Jonathan,  and  the  defeat  of  the  Ifraelites  by  the  Philiftines. 

GILD,  or  Guild.  See  Guild. 

GILDAS,  furnamed  the  Wife,  was  born  in  Wales  in  the 
year  5 1 1.  Where  he  was  educated  is  uncertain;  but  it  appears 
from  his  own  writings  that  he  was  a  monk.  Some  writers  lay 
that  he  went  over  to  Ireland  ;  others,  that  he  vitited  France 
and  Italy.  They  agree  however  in  afferting,  that  after  his  re¬ 
turn  to  England  he  became  a  celebrated  and  moft  affiduous 
preacher  of  the  gofpel.  Du  Pin  fays  he  founded  a  monaftery 
at  Venetia  in  Britain.  Gildas  is  the  only  Britilh  author  of  the 
fixth  century  whofe  works  are  printed  ;  they  are  therefore  va¬ 
luable  on  account  of  their  antiquity,  and  as  containing  the  only 
information  we  have  concerning  the  times  cf  which  he  wrote. 
His  Hiftory  of  Britain  is,  however,  a  very  fiimfy  performance, 
and  his  ftyle  obfeure  and  inelegant. 

GILDING,  the  art  of  fpreading  or  covering  a  thing  over 
with  gold,  either  in  leaf  or  liquid.  The  art  of  gilding  was  not 
unknown  among  the  ancients,  though  it  never  arrived  among 
them  at  the  perfection  to  which  the  moderns  have  carried  it. 
Pliny  allures  us,  that  the  firft  gilding  feen  at  Rome  was  after 
the  deftrudtion  of  Carthage,  under  the  cenforfhip  of  Lucius 
Mummius,  when  they  began  to  gild  the  ceilings  of  their  temples 
and  palaces  ;  the  Capitol  being  the  firft  place  on  which  this  en¬ 
richment  was  bellowed.  But  he  adds,  that  luxury  advanced  on 
them  lb  haftily,  that  in  a  little  time  you  might  fee  all,  even 
private  and  poor  perfons,  gild  the  very  walls,  vaults,  &c.  of 
their  houfes.  We  need  not  doubt  but  they  had  the  lame  me¬ 
thod  with  us,  of  beating  gold,  and  reducing  it  into  leaves ;  though 
it  fhould  feem  they  did  not  carry  it  to  the  fame  height,  if  it  be 
true  which  Pliny  relates,  that  they  only  made  750  leaves  of  four 
fingers  fquare  out  of  a  whole  ounce.  Indeed  he  adds,  that  they 
could  make  more  ;  that  the  thickeft  were  called  Irattete  PrJ- 
vejlina,  by  reafon  of  a  ftatue  of  the  goddefis  Fortune  at  Praenefte 
gilt  with  fuch  leaves ;  and  that  the  thinner  fort  were  called 
bra'rtiee  quejlorice . 


The  modern  gilders  do  alfo  make  ufe  of  gold  leaves  of  dif¬ 
ferent  thicknefies.;  but  there  are  fome  fo  fine,  that  a  thoufand 
do  not  weigh  above  four  or  five  drachms.  The  thickeft  are  ufed 
for  gilding  on  iron  and  other  metals;  and  the  thinneft  on  wood. 
But  we  have  another  advantage  over,  the  ancients  in  the  manner 
of  ufing  or  applying  the  gold  :  the  lecret  of  painting  in  oil, 
difcovered  in  the  later  ages,  furnifhes  us  with  means  of  gilding 
works  that  feall  endure  aii  the  injuries  of  time  and  weather, 
which  to  the  ancients  was  impradticable.  They  had  no  way  to 
lay  the  gold  on  bodies  that  would  not  endure  the  fire  but  with 
whites  of  eggs  or  fize,  neither  of  which  will  refill  the  water  ; 
fo  that  they  could  only  gild  fuch  places  as  were  fheitered  from 
the  moifture  of  the  weather. 

The  Greeks  called  the  compofition  on  which  they  applied 
their  gilding  on  wood  hucophaum  or  leucophorum ;  which  is  de- 
feribed  as  a  fort  of  glutinous  comppund  earth,  ferving  in  all 
probability  to  make  the  gold  flick  and  bear  polifhing.  But  the 
particulars  of  this  earth,  its  colour,  ingredients,  &c.  the  anti¬ 
quaries  and  naturalifts  are  not  agreed  upon. 

The  durable  lultre  and  beauty  of  gold  have  occafioned  feveral 
inquiries  and  difeoveries  concerning'  the  different  methods  of 
applying  it  to  different  fubftances.  Hence  the  art  of  gilding  is 
very  exteniJve,  and  contains  many  particular  operations  and  va¬ 
rious  management.  A  colour  of  gold  may  be  given  without 
employing  gold  ;  but  this  is  a  falle  kind  of  gilding.  Thus,  by 
applying  upon  ftlver  or  copper  leaf  a  gold-coloured  tranfparent 
varnill),  all  the  brilliancy  of  the  metals  will  appear  from  be¬ 
neath.  Many  ornaments  of  brafs  are  varnilhed  in  this  manner, 
which  is  called  gold  laquering,  to  diftinguifh  them  from  thofe 
which  are  really  gilt.  Silver-leaves  thus  varnilhed  are  put  upon 
leather,  which  is  then  called  gilt  leather.  See  Laquek. 
Amongft  the  falfe  gilding  may  alio  be  reckoned  thole  whick 
are  made  with  thin  leaves  of  copper  or  brafs,  called  Dutch-leaf. 
In  this  manner  are  made  all  the  kinds  of  what  is  called  gilt 
paper. 

In  the  true  gilding,  gold  is  applied  to  the  furface  of  bodies. 
The  gold  intended  for  this  purpofe  ought  in  general  to  be  beat 
into  thin  leaves,  or  otherwife  divided  into  very  fine  parts.  As 
metals  cannot  adhere  well  merely  by  contaft  to  any  but  to  other 
metallic  lubftances,  when  gold  is  to  be  applied  to  the  furface  of 
fome  unmetallic  body,  that  furface  mull  be  previoufly  covered 
with  fome  gluey  and  tenacious  fubftance,  by  which  the  gold 
fhall  be  made  to  adhere.  Thefe  fubftances  are  in  general  called 
Jizes.  Some  of  them  are  made  of  vegetable  and  animal  glues, 
and  others  of  oily,  gluey,  and  drying  matters ;  but  the  fize  moft 
univerfally  employed  in  water-gilding  is  a  weak  one  prepared 
with  common  glue  and  water.  Upon  the  fize  firft  laid  on  and 
dried,  and  moiitened  at  the  time  of  gilding  with  a  brulh  dip¬ 
ped  in  cold  water,  the  leaves  of  gold  are  applied,  and  prefied 
down  with  a  little  cotton  or  a  hare’s  foot;  and  when  the  whole 
is  dry,  the  work  is  finifhed  and  burnifhed  with  a  hard  inftrument 
called  a  dog's  tooth,  to  give  it  luftre. 

When  the  work  is  required  to  be  capable  of  refilling  rain  or 
moifture,  it  ought  to  be  previoufly  covered  with  a  compofition 
of  drying  oil  and  yellow  ochre  ground  together.  Laftly,  another 
mixture,  called  gold  fize,  is  to  be  applied  above  thefe ;  upon 
which  the  gold-leaves  are  to  be  fixed.  This  gold  fize  is  only 
a  kind  of  paint  made  with  ochre,  which,  when  laid  on,  Ihould 
be  buffered  fo  far  to  dry  as  to  prove  flicliy  when  touched  with 
the  finger.  Whilft  it  is  in  this  ftate,  the  leaf  gold,  after  being 
cut  into  fquare  bits  upon  a  leather  culhion,  is  applied  andpreffed 
gently  down  with  cotton. 

The  method  of  applying  gold  upon  metals  is  entirely  different. 
The  lurface  of  the  metal  to  be  gilt  is  firft  to  be  cleaned  ;  and 
then  leaves  are  to  be  applied  to  it,  which,  by  means  of  rubbing 
with  a  polifhed  blood-ftone,  and  a  certain  degree  of  heat,  are 
made  to  adhere  perfe&ly  well.  In  this  manner  filver-leaf  is 


G  I  L 


G  I  L 


C  777  ] 


fixed  and  burnUlied  upon  braf3  in  the  making  of  what  is  called 
French  plate,  and  fometimes  alfo  gold-leaf  is  burnifhed  upon 
copper  and  upon  iron.  Gold  is  alfo  applied  to  metals  in  feveral 
other  manners.  One  of  thefe  is  by  previoufly  forming  the  gold 
into  a  pafte  or  amalgam  with  mercury.  In  order  to  obtain  a 
fmall  amalgam  of  gold  and  mercury,  the  gold  is  firll  to  be  re¬ 
duced  into  thin  plates  or  grains,  which  are  heated  red-hot,  and 
thrown  into  mercury  previoufly  heated  till  it  begins  to  fmoke. 
Upon  ftirring  the  mercury  with  an  iron  rod,  the  gold  totally 
ditfolves.  The  proportion  of  mercury  to  gold  is  generally  as  fix 
or  eight  to  one.  With  this  amalgam  the  furface  of  the  metal  to 
be  gilded  is  to  be  covered  ;  then  a  fufficient  heat  is  to  be  applied 
to  evaporate  the  mercury ;  and  the  gold  is  Iaftly  to  be  burniflied 
with  a  blood-ftone. 

This  method  of  gilding  by  amalgamation  is  chiefly  ufed  for 
gilding  copper,  or  an  allay  of  copper,  with  a  fmall  portion  of  zinc, 
which  more  readily  receives  the  amalgam,  and  is  alfo  preferable 
for  its  colour,  which  more  refembles  that  of  gold  than  the  colour 
of  copper.  When  the  metal  to  be  gilt  is  wrought  or  chafed,  it 
ought  to  be  previoufly  covered  with  quickfilver  before  the  amalgam 
is  applied,  that  this  may  beeafier  fpread  :  but  when  the  furface 
of  the  metal  is  plain,  the  amalgam  may  be  applied  direblly  to  it. 
The  quickfilver  or  amalgam  is  made  to  adhere  to  the  metal  by 
means  of  a  little  aquaf®rtis,  which  is  rubbed  on  the  metallic 
furface  at  the  fame  time,  by  which  this  furface  is  cleanfed  from 
any  raft  or  tarnifh  which  might  prevent  the  union  or  adhefion 
of  the  metals.  But  the  ufe  of  the  nitrous  acid  in  this  operation 
is  not,  as  is  generally  fuppofed,  confined  merely  to  cleanfe  the 
furface  of  the  metal  to  be  gilt  from  any  raft  or  tarnifh  it  may 
have  acquired  ;  but  it  alfo  greatly  facilitates  the  application  of 
the  amalgam  to  the  furface  of  that  metal,  probably  in  the  fol¬ 
lowing  manner  :  It  firft  diflolves  part  of  the  mercury  of  the 
amalgam  ;  and  when  this  folution  is  applied  to  the  copper,  this 
latter  metal,  having  a  ftronger  difpofition  to  unite  with  the  ni¬ 
trous  acid  than  the  mercury  has,  precipitates  the  mercury  upon 
its  furface,  in  the  fame  manner  as  a  poliflied  piece  of  iron  pre¬ 
cipitates  upon  its  furface  copper  from  a  folution  of  blue  vitriol. 
When  the  metal  to  be  gilt  is  thus  covered  over  with  a  thin  pre¬ 
cipitated  coat  of  mercury,  it  readily  receives  the  amalgam.  In 
this  folution  and  precipitation  of  mercury,  the  principal  ufe  of 
the  nitrous  acid  in  the  procefs  of  gilding  appears  to  confill. 
The  amalgam  being  equally  fpread  over  the  furface  of  the  me¬ 
tal  to  be  gilt  by  means  of  a  brufh,  the  mercury  is  then  to  be 
evaporated  by  a  heat  juft  fufficient  for  that  purpofe  ;  for  if  it 
be  too  great,  part  of  the  gold  may  alfo  be  expelled,  and  part  of 
it  will  ran  together,  and  leave  fome  of  the  furface  of  the  metal 
bare.  While  the  mercury  is  evaporating,  the  piece  is  to  be  from 
time  to  time  taken  from  the  fire,  that  it  may  be  examined,  that 
the  amalgam  may  be  fpread  more  equally  by  means  of  a  brufh, 
that  any  defedfive  parts  of  it  may  be  again  covered,  and  that 
the  heat  may  not  be  too  fuddenly  applied  to  it.  When  the  mer¬ 
cury  is  evaporated,  which  is  known  by  the  furface  being  entirely 
become  of  a  dull  yellow  colour,  -the  metal  muft  then  undergo 
other  operations,  by  which  the  fine  gold  colour  is  given  to  it. 
Firft,  the  gilded  piece  of  metal  is  rubbed  with  a  lbratch-brulh 
(which  is  a  brufh  compofed  of  brafs  wire)  till  its  furface  is  made 
l'mooth  ;  then  it  is  covered  over  with  a  compofilion  called  glid¬ 
ing  wax,  and  is  again  expofed  to  the  fire  till  the  wax  be  burnt 
off.  This  wax  is  compofed  of  bees-wax,  fometimes  mixed  with 
fome  of  the  following  lubftances  ;  red  ochre,  verdigrife,  cop- 
per-fcales,  alum,  vitriols,  borax  :  but,  according  to  Dr.  Lewis, 
the  faline  fubftances  alone  are  fufficient  without  any  wax.  By 
this  operation  the  colour  of  the  gilding  is  heightened  ;  and  this 
effedVfeems  to  be  produced  by  a  perfect  diflipation  of  fome  mer¬ 
cury  remaining  after  the  former  operation.  This  diflipation  is 
well  effedted  by  this  equable  application  of  heat.  The  gilt  fur- 
face  is  then  covered  over  with  a  faline  compofition,  confiding  of 
Vol.  ill. 


nitre,  alum,  or  fome  vitriolic  .fait,  ground  together,  and  mixed 
up  into  a  pafte  with  water  or  urine.  The  piece  of  metal  thus 
covered  is  expofed  to  a  certain  degree  of  heat,  and  then  quenched 
in  water.  By  this  method  its  colour  is  further  improved,  and 
brought  nearer  to  that  of  gold.  This  effect  feems  to  be  pro¬ 
duced  by  the  acid  of  nitre  (which  is  difengaged  by  the  vitriolic 
acid  of  the  alum  or  other  vitriolic  fait  during  the  expofure  to 
heat)  abling  upon  any  particles  of  copper  which  may  happen 
to  lie  on  the  gilded  furface.  Laftly,  fome  artifts  think  that  they 
give  an  additional  luftre  to  their  gilt-work  by  dipping  it  in  a 
liquor  prepared  by  boiling  fome  yellow  materials,  as  fulphur, 
orpirnent,  or  turmeric.  The  only  advantage  of  this  operation 
is,  that  a  part  of  the  yellow  matter,  as  the  fulphur  or  turmeric, 
remains  in  fome  of  the  hollows  of  the  carved  work,  in  which  the 
gilding  is  apt  to  be  more  imperfeft,  and  to  which  it  gives  a  rich 
and  folid  appearance. 

Iron  cannot, be  gilt  by  amalgamation,  unlefs,  asitisfaid,  it 
be  previoufly  coated  with  copper  by  dipping  in  a  folution  of  blue 
vitriol.  Iron  may  alfo  receive  a  golden  coat  from  a  faturated 
folution  of  gold  in  aqua-regia  mixed  with  fpirit  of  wine,  the 
iron  having  a  greater  aifinity  with  the  acid,  from  which  it 
therefore  precipitates  the  gold.  Whether  any  of  thefe  two  me¬ 
thods  be  applicable  to  ufe  is  uncertain  :  but  the  method  com¬ 
monly  employed  of  fixing  gold  upon  iron  is  that  above-men¬ 
tioned,  of  burnilhing  gold-leaf  upon  this  metal  when  heated  fo  as 
to  become  blue  j  and  the  operation  will  be  more  perfect  if  the 
furface  has  been  previoufly  lcratched  or  graved. 

Another  method  is  mentioned  by  authors  of  gilding  upon 
metals,  and  alfo  upon  earthenware,  and  upon  glalsj  which  is, 
to  fufe  gold  with  regulus  of  antimony,  to  pulverize  the  mafs 
which  is  fufliciently  brittle  to  admit  that  operation,  to  fpread 
this  powder  upon  the  piece  to  be  gilt,  and  expofe  it  to  fuch  a 
fire  that  the  regulus  may  be  evaporated  wdiile  the  gold  remains 
fixed.  The  inconveniencies  of  this  method,  according  to  Dr. 
Lewis,  are,  that  the  powder  does  not  adhere  to  the  piece,  and 
cannot  be  equally  fpread ;  that  part  of  the  gold  is  diflipated  along 
with  the  regulus  ;  that  glafs  is  fufible  with  the  heat  necefiary 
for  the  evaporation  of  regulus  of  antimony  j  and  that  copper  is 
liable  to  be  corroded  by  the  regulus,  and  to  have  its  furface  ren¬ 
dered  uneven. 

On  thefubjeft  of  gilding  by  amalgamation  Dr.  Lewis  has  the 
following  remarks  :  “  There  are  two  principal  inconveniencies 

in  this  bufinefs  :  One,  that  the  workmen  are'  expofed  to  the 
fumes  of  the  mercury,  and  generally,  fooner  or  later,  have  their 
health  greatly  impaired  by  them  :  the  other,  the  lofs  of  the  mer¬ 
cury  ;  for  though  part  of  it  is  faid  to  be  detained  in  cavities 
made  in  the  chimney  for  that  purpofe,  yet  the  greateft  part  of 
it  is  loft.  From  fome  trials  I  have  made,  it  appeared  that  both 
thefe  inconveniencies,  particularly  the  firft  and  moft  canfidefable 
one,  might  in  good  meafure  be  avoided,  by  means  of  a  furnace 
of  a  due  conftrudtion.  If  the  communication  of  a  furnace  with 
its  chimney,  inftead  of  being  over  the  fire,  is  made  under  the 
grate,  the  affi-pit  door  or  other  apertures  beneath  the  grate 
clofed,  and  the  mouth  of  the  furnace  left  open  ;  the  current  of 
air,  which  otherwife  would  have  entered  bench! h,  enters  now  at 
the  top,  and,  palling  down  through  the  grate  to  the  chimney, 
carries  with  it  completely  both  the  vapour  of  the  fuel  and  the 
fumes  of  fuch  matters  as  are  placed  upon  it :  the  back  part  of 
the  furnace  fliould  be  railed  a  little  higher  above  the  fire  than  the 
fore  part,  and  an  iron  plate  laid  over  it,  that  the  air  may  enter 
only  at  the  front,  where  the  workman  llands,  who  will  be  thus 
effectually  fecured  from  the  fumes,  and  from  being  incom¬ 
moded  by  the  heat,  and  at  the  fame  time  have  full  liberty  of  in¬ 
troducing,  infpeCting,  and  removing  the  work.  If  fuch  a 
furnace  is  made  of  ftrong  forged  (not  milled)  iron  plate,  it  will 
be  fulficiently  durable  ;  the  upper  end  of  the  chimney  may  reach 
above  a  foot  and  a  half  higher  than  the  level  of  the  fire  :  over 
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this  is  to  be  placed  a  larger  tube,  leaving  an  interval  of  an 
inch  or  more  all  round  V-itween  it  and  the  chimney,  and  reach¬ 
ing  to  the  height  of  io  or  12  feet,  the  higher  the  better. 
The  external  air  palling  up  between  the  chimney  and  the 
outer  pipe  prevents  the  latter  from  being  much  heated  ;  fo  that 
the  mercurial  fumes  will  condenfe  againft  its  fides  into  running 
quickfilver,  which,  falling  down  to  the  bottom,  is  there  catched 
in  a  hollow  rim,  formed  by  turning  inwards  a  portion  of  the 
lower  part,  and  conveyed  by  a  pipe  at  one  fide  into  a  proper 
receiver. 

Some  metals,  particularly  filver,  may  be  gilt  in  the  follow¬ 
ing  manner  :  Let  gold  be  dilTolved  in  aqua-regia.  In  this  fo- 
lution  pieces  of  linen  arc  to  be  dipt,  and  burnt  to  black  afhes. 
Thefe  afhes  being  rubbed  on  the  furface  of  the  filver  by  means 
of  a  wet  linen  rag,  apply  the  particles  of  gold  which  they  con¬ 
tain,  and  which  by  this  method  adhere  very  well.  The  re¬ 
maining  part  of  the  afhes  is  to  be  walhed  off  ■,  and  the  furface 
of  the  filver,  which  in  this  ftate  does  not  feem  to  be  gilt,  is  to 
be  burnifhed  with  a  blood-ftone  till  it  acquire  a  fine  colour  of 
gold.  This  method  of  gilding  is  very  ealy,  and  confumes  a 
very  fmall  quantity  of  gold.  Moft  gilt  ornaments  upon  fans, 
jfnuff-boxes,  and  other  toys  of  much  fliow  and  little  value,  are 
nothing  but  filver  gilt  in  this  manner. 

Gold  may  alfo  be  applied  to  glafs,  porcelain,  and  other  vi¬ 
trified  bodies.  As  the  furface  of  thefe  matters  is  very  fmooth, 
and  confequently  is  capable  of  a  very  perfeft  contact  with  gold 
leaves,  thefe  leaves  adhere  to  them  with  fome  force,  although 
they  are  not  of  a  metallic  nature.  This  gilding  is  fo  much  more 
perfect,  as  the  gold  is  more  exactly  applied  to  the  furface  of 
the  glafs.  The  pieces  are  then  to  be  expofed  to  a  certain  de¬ 
gree  of  heat,  and  burnilhed  {lightly  to  give  them  luftre.  A 
more  fubftantial  gilding  is  fixed  upon  glafs,  enamel,  and  por¬ 
celain,  by  applying  to  thofe  fubltances  powder  of  gold  mixed 
with  a  folution  of  gum  arabic,  or  with  fome  effential  oil,  and 
a  lmali  quantity  of  borax  ;  after  which  a  fufficient  heat  is  to  be 
applied  to  foften  the  glafs  and  the  gold,  which  is  then  to  be 
burnilhed.  With  this  mixture  any  figures  may  be  drawn.  The 
powder  for  this  purpofe  may  be  made,  1 .  By  grinding  gold- 
leaf  with  honey,  which  is  afterwards  to  be  walhed  away  with 
water.  2.  By  di Billing  to  drynefs  a  folution  of  gold  in  aqua- 
TCgia.  3.  By  evaporating  the  mercury  from  an  amalgam  of 
gold,  taking  care  to  ftir  well  the  mafs  near  the  end  of  the  pro- 
cels.  4.  By  precipitating  gold  from  its  folution  in  aqua-regia, 
by  applying  to  it  a  folution  of  vitriolated  iron  in  water,  or  fome 
copper,  and  perhaps  other  metallic  fubltances. 

Balm  of  Gilead.  See  Amyris. 

GILL  (John),  D.  D.  a  Proteftant  diffenting  rninifter  of  the 
Baptili  denomination,  and  the  fon  of  Edward  and  Elizabeth 
Gill,  was  born  at  Kettering  in  Northamptonfhire,  November  23, 
1697.  Llis  lentiments,  as  a  divine,  were  throughout  Calvi- 
niltic:  “  And  perhaps  no  man  (fays  the  Beverend  Mr.  Top- 
lady,  a  rninifter  in  the  church  of  England),  ft  nee  the  days  of 
Ault  in,  has  written  fo  largely  in  defence  of  the  fyftem  of 
grace  ;  and  certainly  no  man  has  treated  that  momentous  fub- 
ject,  in  all  its  branches,  more  clofely,  judicioufiy,  and  fuccefs- 
fully.  ’  He  died  at  Camberwell,  October  14,  1771,  aged  73 
years  10  months  and  10  days.  In  1718  the  ' Doctor  married 
Mrs.  Llizabeth  Negus,  by  whom  he  had  many  children,  two  of 
whom  only  furvived  him.  Mrs.  Gill  died  in  1764.  Llis  works 
are,  A  Commentary  on  -the  Old  and  New  Teftament,  in  9 
vols.  folio.  A  Body  of  Divinity,  in  3  vols.  quarto.  The  Caufe  of 
God  and  Truth,  4  vols.  oftavo.  A  Treadle  concerning  the 
Prophecies  of  the  Old  Teftament  refpe citing  the  MelEah.  A 
Dillertation  on  the  Antiquity  of  the  Hebrew  Language,  Letters, 
Vowel-Points,  and  Accents.  Sermons  on  the  Canticles,  folio  ; 
betides  a  great  number  of  fermoas  and  controverlial  pieces  on 
different  Objects-. 
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Gill,  a  meafure  of  capacity,  containing  a  quarter  of  am 
Englilh  pint. 

GILLS,  or  Branch*.®,  of  fifties.  See  Comparative  Ana 

tomy,  page  656. 

GILLINGHAM,  a -parilh  in  the  county  of  Dorfetfhire,  o rv*- 
the  river  Stour,  near  the  foreft  of  its  own  name  5  where,  anna 
1016,  king  Edmund  Ironfide  vanquilhed  the  Danes.  It  is  one 
of  the  largeft  parilhes  in  the  county,  being  41  miles  in  circuit, 
containing  64,000  acres.  It  lies  on  the  borders  of  Wilts  and 
Someifet,  4  miles  N.  W.  of  Shaffefbury.  It  has  a  manufacture 
of  linen,  but  the  chief  produft  is  grazing  and  the  dairies.  Near 
it  are  the  traces  of  an  ancient  refidence  of  Norman  or  Saxon 
kings,  320  feet  long  and  240  broad,  furrounded  by  a  rampart 
of  earth.  Henry  I.  refided  here,  and  king  John  repaired  it  at 
the  expence  of  the  county.  Edward  I.  fpent  Eis  Chriftmas  here 
in  1270 ;  but  the  whole  of  the  materials  are  removed,  and  the-, 
foundation  of  the  houfe  only  can  be  traced,  which  was  in  the 
form  of  the  letter  L,  in  length  180  feet  by  80  broad,  and  the 
foot  of  the  letter  48  by  40.  The  area  of  the  houfe  contained 
168,000  fquare  feet.  It  flood  half  a  mile  from  the  church, 
on  the  road  to  Shafton,  encompaffed  by  a  moat,  now  dry,  in 
fome  places  9  feet  deep  and  20  broad.  The  rampart  appears  -, 
to  have  been  30  feet  thick.  Here  is  a  free  fchool,  a  large  old . 
building,  and  a  workhoufe,  as  well  as  two  ftone  bridges.  In 
1694  it  received  damage  of  near  4000I.  by  a  fire.  Near  it  is 
Gillingham  foreft,  four  miles  long  and  one  mile  broad..  The 
church  is  a  large  ancient  fabric. 

Gillingham,  a  parilh  ©f  Kent,  three  miles  below  Chatham, 
and  on  the  fame  fide  of  the  Medway.  Part  of  Chatham-dock 
is  in  this  parilh  ;  and  here  is  a  caftie  well  furniftied  with  guns 
that  commands  the  river,  there  being  no  lefs  than  17a  em~ 
brafures  for  cannon  ;  which  would  flop  the  progrefs  of  any. 
enemy  that  Ihould  happen  to  make  way  by  Sheernefs-fort, 
before  they  could  reach  Chatham.  Plere  are  alfo  copperas-, 
works.  At  this  place  600  Norman  gentlemen,  who  came  over¬ 
in  the  retinue  of  the  two  princes  Alfred  and  Edward,  were  all  -  - 
barbaroully  murdered  by  earl  Godwin.  It  was  in  remote  times- 
the  property  of  the  arrhbilhop  of  Canterbury,  who  had  here  an 
elegant  palace,  the  old  hall  of  which  is  now  converted  to  ar 
barn  :  it  is  built  principally  of  flint,  but  the  windows  are  filled  . 
up  with  brick.  Near  it  are  the  remains  of  the  chapel,  &rc.  9  ; 
and  a  great  part  of  the  whole  of  its  original  outer  walls  may  be 
traced. 

GJLOLO,  a  large  illand  of  the  Pacific  Ocean,  lying  between 
i°  S.  lat.  and  20  N.  lat.  and  between  1250  and  128°  E„ 
long.  It  belongs  to  the  Dutch,  but  does  not  produce  any  of 
the  fine  fpices,  though  it  lies  in  the  neighbourhood  of  the  lpice- 
illands.  The  natives  are  fierce  and  cruel  favages. 

GILPIN  (Bernard),  an  Englilh  divine,  was  defeended  from- 
an  ancient  family  in  AVeftmoreland,  and  born  at  Kentmire  in 
that  county,  1317.  After  palling  through  a  grammar-fehool, 
he  was  lent  to  Oxford,  and  admitted  a  fcholar  on  the  founda¬ 
tion  of  Queen’s- College  in  1533.  Here  he  ftuck  clofe  to  his 
ftudy,  and  made  himfelf  matter  of  logic,  philofophy,  the  Latin, 
Greek,  and  Hebrew  tongues  9  in  which  lalt  he  was  inftrudted 
by  Thomas  Neale,  then  fellow  of  New-College,  who  afterwards 
became  Hebrew  profeffor.  In  March  1541  he  became  M.  A. 
having  taken  his  bachelor’s  degree  at  the  ufual  term  before. 

He  was  now  alfo  chofen  fellow  of  his  college,  being  much  be¬ 
loved  for  fweetnefs  of  difpofition  and  unaffefted  lincerity  of 
manners.  At  the  fame  time,,  his  eminence  for  learning  was 
fuch,  that  he  was  chofen  one  of  the  firft  mafters  to  fupply 
Chrift-Church  College,  alter  the  completing  of  its  foundation 
by  Henry  VIII. 

As  he  had  been  bred  in  the  Boman  Catholic  religion,  fo  he 
had  continued  hitherto  fteady  to  that  church  ;  and  in  defence 
thereof,  while  he  refided  at  Oxford,  held  a  difputation  againft 
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Hooper,  afterwards  Bifhop  of  Worcefter,  and  martyr  for  the 
Proteftant  faith.  But  in  Edward  YI’s  time,  being  prevailed 
upon  to  difpute  with  Peter  Martyr,  again  ft  fome  pofitions 
maintained  by  him  in  his  divinity  ledture  at  Oxford,  and  being 
ftaggered  a  little  therein,  he  began  more  ferioufly  to  read  over 
the  Scriptures  and  writings  of  the  fathers,  expelling  to  confirm 
himfelf  in  his  opinions  by  ftronger  arguments:  on  the  contrary, 
therefult  of  his  inquiries  was  the  cooling  of  his  zeal  for  Popery, 
and  kindling  adefire  towards  the  new  religion:  in  which  temper 
be  applied  for  further  inftruftion  to  Tonftall,  bithop  of  Durham, 
who  was  his  mother’s  uncle.  After  this  he  confulted  other 
private  friends,  and  at  the  fame  time,  continuing  his  diligence 
in  fearching  the  Scriptures  and  the  fathers,  he  began  to  obferve 
many  abufes  and  fome  enormities  in  Popery,  and  to  think  re¬ 
formation  neceffary. 

Whilft  he  was  going  on  in  this  courfe,  having  taken  orders, 
he  was  over-ruled  by  his  friends  to  accept,  againft  his  will,  the 
vicarage  of  Norton  in  the  diocefe  of  Durham.  This  was  in 
1552  ;  and  being  a  grant  from  Edward  VI,  before  he  went  to 
retide  he  was  appointed  to  preach  before  his  majefty,  who  was 
then  at  Greenwich.  His  fermon  was  greatly  approved,  and 
recommended  him  to  the  notice  of  Sir  Francis  Rufiel  and  Sir 
Robert  Dudley,  afterwards  earls  of  Bedford  and  Leicefter,  and 
to  fecretary  Cecil,  afterwards  lord-treafurer  Burleigh,  who  ob¬ 
tained  for  him  the  king’s  licence  for  a  general  preacher  during 
his  majefty ’s  life,  which,  however,  happened  to  be  not  much 
above  half  a  year  after.  Thus  honoured,  he  repaired  to  his 
parifli  :  but  he  loon  grew  uneafy  here  ;  for,  however  refolved  he 
was  againft  Popery,  he  was  fcarcely  fettled  in  fome  of  his  reli¬ 
gious  opinions ;  and  he  found  the  country  overfp read  with 
Popilh  do6trines,  the  errors  of  which  he  was  unable  to  oppofe. 
Til  this  unhappy  ftatc  he  applied  to  bilhop  Tonftall,  then  in  the 
Tower  ;  who  advifed  him  to  provide  a  trufty  curate  for  his 
parith,  and  to  fpendayear  or  two  abroad,  in  converting  with 
fome  of  the  moft  eminent  profefl'ors  on  both  fides  the  queftion. 
The  propofal  to  travel  was  quite  agreeable  to  Gilpin  ;  who,  after 
refigning  his  living  from  a  fcruple  of  confcience,  let  out  for 
London,  to  receive  the  bilhop ’s  laft  orders,  and  embark.  The 
bilhop  promil'ed  to  fupport  him  abroad  :  and  at  parting  put 
into  his  hands  a  treatife  upon  the  Eucharift,  which  the  times  not 
fuiting  to  be  printed  here,  he  defired  might  be  done  under  his 
infpeRion  at  Paris.  With  this  charge  he  embarked  for  Hol¬ 
land  ;  and,  on  landing,  went  immediately  to  Malin  to  vifit  his 
b/other  George,  who  was  then  a  lludent  there.  After  a  few 
weeks  he  went  to  Louvain,  which  he  pitched  on  for  his  reli- 
dence:  propofing  to  make  occalional  excurfions  to  Antwerp, 
Ghent,  Brulfels,  and  other  places  in  the  Netherlands.  Gilpin 
mad:  the  beft  ufte  of  his  time,  and  foon  began  to  have  jufter  no¬ 
tions  of,  and  greater  fatisfa&ion  in,  the  dobtrine  of  the  Re¬ 
formed,  when  he  was  alarmed  with  the  news  of  Edward’s 
death  and  the  acceffion  of  Mary  to  the  throne.  However, 
this  bad  news  came  attended  with  an  agreeable  account  of 
bilhop  Tonftall’s  releafe  from  the  Tower,  and  re-eftabliftiment  in 
his  biihoprick  :  but  the  confequence  of  this  was  not  fo  agree¬ 
able;  for  afterwards  he  received  a  letter  from  his  brother 
George,  inviting  him  to  Antwerp  upon  a  matter  of  great  im¬ 
portance.  Coming  thither,  he  found  that  the  bufinefs  was  a 
requeft  of  the  biftiop’s,  to  perfuade  him  to  accept  of  a  living  of 
confiderable  value,  which  was  become  vacant  in  his  diocefe. 
George  ufed  all  his  endeavours  for  the  purpofe,  but  in  vain  ; 
Bernard  was  too  well  pleafed  with  his  prefent  fituation  to  think 
of  a  change,  and  excufed  himfelf  to  his  patron  on  the  fame 
fcruple  of  confcience  as  before,  againft  taking  the  profits  while 
another  did  the  duty.  Meanwhile,  he  was  greatly  affedted 
with  the  misfortune  of  the  Englilh  exiles  from  queen  Mary’s 
perfecution,  and  not  a  little  pleafed  to  find,  that  though  un¬ 
able  perfonally  t-o  afiift  them,  yet  his  large  acquaintance  in  the 


country  furnilh'ed  him  with  the  means  of  ferving  many  of  them- 
by  recommendations.  He  had  now  been  two  years  in  Flanders, 
and  made  himfelf  matter  of  the  controverfy,  as  it  was  then 
handled.  He  left  Louvain,  therefore,  and  went  to  Paris,  where 
his  firft  care  was  to  print  his  patron’s  book  ;  which  he  per¬ 
formed  entirely  to  his  lordlhip’s  fatisfadlion  the  fame  year, 
1534,  and  received  his  thanks  for  it. 

After  three  years  abfence,  Gilpin  returned  to  England  iu 
1556,  a  little  before  the  death  of  queen  Mary,  and  foon  after 
received  from  his  uncle  the  archdeaconry  of  Durham,  to  which 
the  rebtory  of  Eafington  was  annexed.  He  immediately  re¬ 
paired  to  his  parifh  ;  where,  notwith  (landing  the  perfecution, 
which  was-  then  in  its  height,  he  preached  boldly  againft  the 
vices,  errors,  and  corruptions  of  the  times,  efpeciaily  in  the  ■ 
clergy.  This  could  not  fail  to  draw  vengeance  upon  himfelf : 
and  accordingly  a  charge  confifting  of  thirteen  articles  was 
drawn  up  againft  him,  and  prefented  in  form  to  the  bifhop ;  but 
Tonftall  found  a  method  of  difmilfing  the  caufe  in  fuch  a 
manner,  as  to  protebl  his  nephew  without  endangering  himfelf. 
The  malice  of  Gilpin’s  enemies  could  not,  however,  reft:  his 
charadler,  at  lead,  was  in  their  power;  and  they  created  him 
fo  much  trouble,  that,  not  able  to  undergo  the  fatigue  of  both 
his  places,  he  begged  leave  of  the  bifhop  to  refign  either  the 
archdeaconry  or  his  parifli  ;  and  the  rich  living  of  Houghton  le 
Spring  becoming  vacant,  the  bifhop  prefented  him  to  it,  on 
his  refignation  of  the  archdeaconry.  Fie  now  lived  retired,  and 
gave  no  immediate  offence  to  the  clergy  ;  the  experience  he  had 
of  their  temper  made  him  more  cautious  not  to  provoke  them. 
Notwithftanding,  he  was  foon  formally  accufed  to  the  bifhop  a 
fecond  time,  and  again  protedled  by  him.  Flis  enemies,  en¬ 
raged  at  this  fecond  defeat,  delated  him  to  Bonner,  bifhop  of 
London,  who,  being  the  reverfe  of  Tonftall,  immediately  gave 
orders  to  apprehend  him.  Gilpin  had  no  fooner  notice  of  it 
than,  being  no  ftranger  to  this  prelate’s  burning  zeal,  he  pre¬ 
pared  for  martyrdom  ;  and  commanding  his  boufe-fteward  to 
provide  him  a  long  garment,  that  he  might  go  the  more  comely 
to  the  flake,  he  fet  out  for  London.  It  is  laid,  that  he  hap¬ 
pened  to  break  his  leg  in  the  journey,  which  delayed  him;  be 
that  as  it  may,  it  is  certain  that  the  news  of  queen  Mary’s 
death  met  him  on  the  road,  which  proved  his  delivery. 

Upon  his  return  to  Houghton,  he  was  received  by  his  pa- 
rifhioners  with  the  fincereft  joy;  and  though  he  foon  after  loft", 
his  patron,  bifhop  Tonftall,  yet  ( he  quickly  experienced  that 
worth  like  his  could  never  be  left  friendlcfs.  When  the  Popiffn 
bifhops  were  deprived,  the  earl  of  Bedford  recommended  him  to 
the  queen  for  the  bifhopric  of  Carlifle,  and  took  care  that  a 
conge  d’elire  fhoukl  be  fent  down  to  the  dean  and  chapter  for 
that  purpofe :  but  Mr.  Gilpin  declined  this  promotion.  He 
refufed  alfo  an  offer  the  following  year,  which  feems  to  have 
been  more  to  his  talle.  Queen  Elizabeth,  at  her  acceffion  to  the 
throne,  had  procured  one  Dr.  Francis,  a  Proteftant  phyfician, 
to  be  chofen  provoft  of  Queen’s-College.  Francis  was  received 
with  great  reluftance  by  the  fellows,  who  were  attached  to 
Popery  ;  and,  finding  his  fituation  uneafy  among  them,  deter¬ 
mined  to  refign,  and  made  an  offer  of  his  fituation  to  Gilpin. 
But  though  he  loved  the  univerfity  well,  and  this  college,  in 
particular,  of  which  he  had  been  fellow,  and  was  allured  like- 
wife  that  tlie  prefent  fellows  had  a  very  great  efteern  for  him, 
yet  all  was  not  able  to  move  him  from  his  parfonage.  Here  he 
fpent  the  remainder  of  his  days;  abounding  in  hofpitality, 
charity,  and  all  good  works.  Towards  the  latter  part  of  his 
life,  his  health  was  much  impaired;  and  there  happened  a  very 
unfortunate  affair  which  entirely  deftroyed  it.  As  he  was 
crofting  the  market-place  at  Durham,  an  ox  ran  at  him,  and 
threw  him  down  with  fuch  violence,  that  it  was  -imagined  he 
had  received  his  death’s  wound.  Fie  lay  long  confined;  and. 
though  he  got  abroad  again,  he  never  recovered  even  the  little 
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{Length  he  had  before,  and  continued  lame  as  long  as  he  lived. 
He  died  in  1,583,  in  his  66th  year. 

GILTHEAD,  in  ichthyology.  See  Sfarus. 

GIN.  See  Geneva. 

Gin,  in  mechanics,  a  machine  for  driving  piles,  fitted  with 
a  windlafs  and  winches  at  each  end,  where  eight  or  nine  men 
'heave,  and  round  which  a  rope  is  reeved  that  goes  over  the 
wheel  at  the  top  :  one  end  of  this  rope  is  fattened  to  an  iron- 
monkey,  that  hooks  to  a  beetle  of  different  weights,  according 
to  the  piles  they  are  to  drive,  being  from  eight  to  thirteen  hun¬ 
dred  weight ;  and  when  hove  up  to  a  crofs-piece  near  the 
wheel,  it  unhooks  the  monkey,  and  lets  the  beetle  fall  on  the 
upper  end  of  the  pile,  and  forces  the  fame  into  the  ground  : 
then  the  monkey’s  own  weight  overhauls  the  windlafs,  in  order 
for  its  being  hooked  again  to  the  beetle. 

GINGEE,  a  town  of  Afia,  in  the  peninfula  of  Hindooftan, 
and  on  the  coaft  of  Coromandel.  It  is  a  large  town,  well  peo¬ 
pled,  and  ftrong  both  by  art  and  nature,  being  feated  on  a 
mountain,  whole  top  is  divided  into  three  points,  on  each  of 
which  is  a  caftle.  The  Great  Mogul  in  1690  began  a  liege, 
which  continued  three  years,  to  no  purpofe.  It  is  33  miles  W. 
of  Pondicherry.  Lon.  79.  25.  E.  Lat.  11.42.  N. 

GINGEN,  a  free  imperial  town  of  Germany,  in  Suabia,  16 
miles  N.  of  Ulm.  Lon.  10.  13.  E.  Lat.  48.  39.  N. 

GINGER,  the  root  of  a  lpecies  of  amomum.  See  Amo- 
mum. 

GINGIDIUM,  in  botany  3  a  genus  of  the  digynia  order, 
belonging  to  the  pentandria  clafs  of  plants.  The  calyx  is  an 
involucrum,  with  about  fix  linear  leaves  3  the  corolla  confifts 
of  five  oval-lanceolated  petals  ;  the  ftamjna  are  five  filaments  ; 
the  antherae  roundilh ;  the  pericarpium  an  ovato-truncated 
fiuit,  with  eight  ftrias;  there  are  two  ftriated  feeds,  in  fome 
places  plane,  and  in  others  convex. 

GINGIRO,  orZiNDEEO,  a  fmall  territory  of  Africa,  to  the 
fouth  of  Abytfinia  ;  being  feparated  from  it  by  the  river  Zebee, 
by  which  it  is  alfo  almoft  entirely  furrounded.  This  river  is 
extremely  large,  having  more  water  than  the  Nile,  and  being- 
much  more  rapid  3  fo  that  during  the  rainy  feafon  it  would 
be  altogether  impaffable,  were  it  not  for  the  large  rocks  which 
are  in  its  channel.  The  extreme  difficulty  which  occurs  in  pall¬ 
ing  this  river,  however,  is  the  means  of  preferving  the  king¬ 
dom  of  Gingiro,  which  would  otherwife  be  conquered  in  a 
tingle  feafon  by  the  Galla. 

The  melt  remarkable  particular  with  regard  to  this  kingdom 
is,  that  thefovereign  is  a  profeffed  votary  of  the  devil.  ““This 
fuperftition  (fays  Mr.  Bruce)  reaches  down  all  the  weftern  fide 
of  the  continent  on  the  Atlantic  ocean,  in  the  countries  of 
Congo,  Angola,  and  Benin.  In  fpite  of  the  firm  eft  foundation 
in  true  philofophy,  a  traveller  who  decides  from  the  informa¬ 
tion  and  invelligation  of  fails  will  find  it  very  difficult  to  treat 
thele  appearances  as  abfolute  fictions,  or  as  owing  to  the  fupe- 
riority  of  cunning  of  one  man  in  over-reaching  another.  For 
my  own  part,  I  confefs,  I  am  equally  at  a  lofs  to  affign  reafons 
for  dilbelieving  the  fiition  on  which  their  pretenfions  to  fome 
preternatural  information  are  founded,  as  to  account  for  them 
by  the  operation  of  ordinary  caufes.” 

In  this  kingdom  every  thing  is  conducted,  or  pretended  to  be 
conducted,  by  magic  3  and  all  thofe  Haves,  which  in  other 
African  countries  are  fold  to  Europeans,  are  here  facrificed  to 
the  devil,  human  blood  being  a  neeeffary  part  in  all  their  ac¬ 
cused  folemnities.  “  How  far  (fays  Mr.  Bruce)  this  reaches 
to  the  fouthward,  I  do  not  know  3  but  I  look  upon  this  to  be 
the  geographical  bounds  of  the  reign  of  the  devil  on  the  north 
fide  of  the  equator  in  the  peninfula  of  Africa.” 

With  regard  to  this  country,  very  little  farther  is  known 
than  fome  of  the  cuftoms  of  the  people,  tranfiently  picked  up 
by  the  J efuit  nuflionaries  in  Abyffinia.  From  them  we  learn. 


that  the  kingdom  is  hereditary  in  one  family,  though  it  does 
not  regularly  defcend  to  the  eldeft  fon,  the  king  being  chofen 
by  the  nobles  :  in  which  they  reiemble  their  neighbours  the 
Abyffinians.  When  the  king  dies,  his  body  is  wrapped  in  a 
fine  cloth,  and  a  cow  is  killed.  The  body  fo  wrapped  up  is 
next  inclofed  in  the  cow  s  fkm  j  and  all  the  princes  of  the  royal 
family  fly  and  hide  themfelves  in  the  bullies,  while  thofe  who 
are  entrufted  with  the  election  enter  the  thickets,  beating  about 
every  where  as  if  for  game,  At  laft  a  bird  of  prey,  called  in 
their  language  liber ,  appears,  and  hovers  over  the  perfon  de¬ 
ft11)^  to  be  the  king  3  crying  and  making  a  great  noile  without 
quitting  his  ftation.  By  this  means  the  perfon  deftined  to  be 
el e died  is  found  out,  furrounded,  as  is  reported,  by  lions,  tigers, 
panthers,  and  other  wild  beafts  3  all  which  are  fuppofed  to  be 
brought  by  the  power  of  magic  or  of  the  devil, — After  the 
king  is  found,  he  flies  upon  thofe  who  came  in  quell  of  him  in 
great  fury,  killing  and  wounding  as  many  as  he  can  reach, 
until  he  is  at  laft  dragged  to  the  throne  whether  he  will  or  not. 
One  particular  family  have  the  privilege  of  condudting  him  to 
the  throne3  and  if  they  fliould  not  happen  to  find  him  at  firft, 
they  have  a  right  to  take  him  out  of  the  hands  of  thofe  who  did 
fo  3  and  thus  another  battle  enlues  before  the  vacant  throne  can 
be  filled.  Laftly,  before  he  enters  his  palace,  two  men  mull 
be  killed 5  one  at  the  foot  of  a  tree  by  which  the  houfe  is  fup- 
ported,  and  the  other  at  the  threlhold  of  the  door,  which  is 
befmeared  with  the  blood  of  the  victim.  It  is  the  particular 
privilege  of  one  family  to  afford  thefe  victims  3  and  fo  far  are 
they  from  feeking  to  avoid  this  fate,  that  they  glory  in  the  oe- 
cafion,  and  willingly  offer  themlelves  to  meet  it.  This  laft 
particular  Mr.  Bruce  faid  he  had  in  Abyffinia,  from  people 
coming  from  Gingiro. 

GINGIVAE,  the  gums.  See  Gums. 

GINGLYMUS,  in  anatomy,  one  of  the  fpecies  of  articula¬ 
tion.  It  is  that  jointure  of  the  bones  where,  as  in  the  knee, 
each  bone  mutually  receives  the  other.  See  Anatomy, 
Part  I. 

GINKGO,  the  maiden-hair-tree.  See  Mauritia. 

GINORA,  in  botany  5  a  genus  of  the  monogynia  order, 
belonging  to  the  dodecandria  clafs  of  plants,  and  in  the  natu¬ 
ral  method  ranking  with  thofe  of  which  the  order  is  doubtful. 
The  calyx  is  cleft  into  fix  parts  5  the  petals  fix  3  the  capfule 
unilocular,  quadrivalved,  coloured,  and  polyfpermous. 

GINSENG.  See  Panax. 

GIOIA  (Flavio),  of  Amalfi  in  the  kingdom  of  Naples, 
the  celebrated  mathematician  5  who,  from  his  knowledge  of 
the  magnetic  powers,  invented  the  mariner’s  compafs,  by  which 
the  navigation  of  the  Europeans  was  extended  to  the  moft  diftant 
regions  ot  the  globe  :  before  this  invention,  navigation  was 
confined  to  coafting.  The  king  of  Naples  being  a  younger 
branch  of  the  royal  family  of  France,  he  marked  the  north 
point  with  a  fleur  de  lis,  in  compliment  to  that  countrv.  It  is 
laid  the  Chinele  knew  the  compafs  long  before  3  be  this  as  it 
may,  the  Europeans  are  indebted  to  Gioia  for  this  invaluable 
difcovery.  He  flourifhed  A.  D.  1300. 

GIORDANO  (Luca).  See  Jokdano. 

GIORGIONE,  fo  called  from  his  comely  afpecft,  was  an  il- 
luftrious  Venetian  painter,  born  in  1478.  He  received  his  firft 
inftruHions  from  Giovanni  Bell ino  3  but  ftudying  afterwards  the 
works  of  Leonardo  da  Vinci,  he  foon  furpaffed  them  both,  be¬ 
ing  the  firft  among  the  Lombards  who  found  out  the  admirable 
effects  of  ftrong  lights  and  fhadows.  Titian  became  his  rival  in 
this  art,  and  was  fo  careful  in  copying  the  life,  that  he  excelled 
Giorgione  in  difcovering  the  delicacies  of  nature,  by  tempering 
the  boldnefs  of  his  colouring.  The  moft  valuable  piece  of 
Giorgione  in  oil  is  that  of  Chrift  carrying  his  crofs,  now  in 
the  church  of  San  Rovo  in  Venice  ;  where  it  is  held  in  great 
veneration.  He  died  young  of  the  plague  in  1511. 


GIOSEPPINO,  an  eminent  painter,  fo  called  by  way  of  lefs  than  ten  inches  into  the  wall,  and  their  ends  to  be  always 
contraction  from  Giofeppe  d Arpino,  the  town  of  Naples  where  laid  in  loam,  &:c. 

he  was  born,  in  1560.  Being  carried  to  Rome  very  young,  and  GIRDLE  (Cingulus  or  Zona),  a  belt  or  band  of  leather  or 
employed  by  painters  then  at  work  in  the  Vatican  to  grind  their  other  matter,  tied  about  the  waift  to  keep  that  part  more  firm 
colours,  he  foon  made  himfelf  mafter  of  the  elements  of  defign,  and  tight.  It  was  anciently  the  cufiom  for  bankrupts  and  other 
and  by  degrees  grew  very  famous.  His  wit  and  humour  gained  infolvent  debtors  to  put  off  and  furrender  their  girdle  in  open 
him  the  favour  of  popes  and  cardinals,  who  found  him  bufinefs  court.  The  reafon  of  this  was,  that  our  anccftors  ufed  to  carry 
in  plenty.  Gregory  XIII.  alfo  file  wed  him  great  refpeft,  and  all  their  neceftary  utenfils,  as  purfe,  keys,  &c.  tied  to  the  gir- 
Louis  XIII.  of  France  made  him  a  knight  of  the  order  of  St.  die ;  whence  the  girdle  became  a  fymbol  of  the  eftate.  Hiftory 


Michael.  By  the  force  of  a  happy  genius  he  acquired  a  light 
and  agreeable  manner  of  defigning  ;  though  it  is  remarked  by 
De  Piles,  that  he  degenerated  into  a  ftyle  which  neither  partook 
of  true  nature  nor  of  the  antique.  His  battles  in  the  Capitol 
are  the  moil  efieemed  of  all  his  pieces.  He  died  at  Rome  in 
1640 

GIOTTO,  an  ingenious  painter,  fculptor,  and  architeft  of 
Florence,  born  in  1276.  He  was  the  difciple  of  Cimabue, 
but  far  fuperior  to  his  mafter  in  the  air  of  his  heads,  the  atti¬ 
tude  of  his  figures,  and  in  the  tone  of  his  colouring ;  but 
could  not  exprefs  livelinefs  in  the  eyes,  tendernefs  in  the  flefti, 
or  ftrength  in  the  mufclesof  his  naked  figures.  He  was  prin¬ 
cipally  admired  for  his  works  in  mofaic,  the  beft  of  which  is 
over  the  grand  entrance  of  St.  Peter’s  church  at  Rome.  The 
obfervation  of  Alberti  on  that  piece  is,  that  in  the  fhip  'of 
Giotto  the  expreftion  of  fright  and  amazement  of  the  difciples 
at  feeing  St.  Peter  walk  upon  the  water  is  fo  excellent,  that 
each  of  them  exhibits  fome  charaHeriftic  fign  of  his  terror. 
His  death  happened  in  1336,  and  the  city  of  Florence  honoured 
his  memory  with  a  ftatueof  marble  over  his  tomb. 

GIRAFFE,  in  zoology.  See  Cervus. 

GIRALDI  (Lilio  Gregorio),  an  ingenious  critic,  and  one 
of  the  moft  learned  men  that  modern  Italy  has  produced;  was 
born  at  Ferrara  in  1479.  He  was  at  Rome  when  it  was  plun¬ 
dered  by  the  emperor  Charles  V. ;  and  having  thus  loft  all  he 
had,  and  being  tormented  by  the  gout,  he  ftruggled  through 
life  with  ill  fortune  and  bad  health.  He  wrote,  nevertheleis, 
17  performances,  which  were  col)  efted  and  publifhedat  Bafil  in 
2  vols.  folio  in  1580,  and  at  Leyden  in  1 696.  Authors  of  the 
firft  rank  have  bettowed  the  higheft  eulogies  on  Giraldus  ;  par¬ 
ticularly  Cafaubon  and  Thuanus. 

Giraldi  (John  Baptift  Ci  itio),  an  Italian  poet  of  the  fame 
family  with  the  foregoing  Lilio,  was  born  in  1504.  He  was 
fecretary  to  the  Duke  of  Ferrara,  and  afterwards  became  pro- 
feffor  of  rhetoric  at  Pavia.  He  died  in  1  313'  Elis  works, 
which  confift  chiefly  of  tragedies,  were  collected  and  publithed 
at  Venice  by  his  fon,  Celfo  Giraldi,  in  1583  ;  and  fome  fcruple 
not  to  rank  him  among  the  beft  tragic  writers  Italy  has  pro¬ 
duced. 

GIPiARDON  (Francis),  a  celebrated  French  architect  and 
fculptor,  born  at  Troyes  in  1627.  Louis  XIV.  being  informed 
of  his  great  talents,  fent  him  to  Rome  with  a  penfion  of  1000 
crowns.  On  his  return  into  France,  he  laboured  for  the  royal 
palaces,  and  the  gardens  of  Vertailles  and  Trianon,  where 
there  are  many  of  his  works  executed  in  bronze  and  in  marble, 
from  the  defigns  of  Charles  le  Brun.  The  maulbleum  of  car¬ 
dinal  de  Richelieu  in  the  Sorbonne,  and  the  equeftrian  ftatue 
of  Louis  XIV.  at  the  Place  do  Vendome,  where  the  ftatue  and 
horle  are  call;  in  one  piece,  pals  for  his  moft  excellent  perform¬ 
ances.  Girardon  was  profeffor,  rector,  and  chancellor,  of  the 
Academy  of  Painting  and  Sculpture,  and  had  the  poll  of 
infpector-general  of  all  the  works  done  in  lculpture.  Fie  died 

in  I7I5- 

GIRDERS,  in  architecture,  the  largeft  pieces  of  timber  In  a 
floor.  Their  ends  are  ulually  fattened  into  the  fummers,  or  breft- 
fummers  ;  and  the  joitts  are  framed  in  at  011c  end  to  the  gird¬ 
ers.  By  the  ftatute  for  rebuilding  London,  no  girder  is  to  lie 
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relates,  that  the  widow  of  Philip  I.  duke  of  Burgundy,  re¬ 
nounced  her  right  of  lucceflion  by  putting  off  her  girdle  upon 
the  duke's  tomb.  The  Romans  always  wore  a  girdle  to  tuck 
up  the  tunica  when  they  had  occafton  to  do  any  things  :  this  cuf- 
tom  was  fo  general,  that  fuch  as  went  without  girdles,  and 
let  their  gowns  hang  loofe,  were  reputed  idle,  dilfolute  per- 
fons. 

Maidens'  or  Virgins'  Girdle.  It  was  the  cuftom  among  the 
Greeks  and  Romans  for  the  hulband  to  untie  his  bride’s  girdle. 
Homer,  lib.  xi.  of  his  Odyffey,  calls  the  girdle  £bv*si>, 

maids  girdle.  Fcftus  relates  that  it  was  made  of  ftieep’s  wool, 
and  that  the  hufband  untied  it  in  bed  :  he  adds  that  it  was  tied 
in  the  Herculanean  knot,  and  that  the  hufband  unloofed  it,  as 
a  happy  prefage  of  his  having  as  many  children  as  Hercules, 
who  at  his  death  left  feventy  behind  him.  The  poets  attribute 
to  Venus  a  particular  kind  of  girdle  called  ccjlits,  to  which  they 
annexed  a  faculty  ofinfpiring  the  pafiion  of  love. 

GIRGASPIlTES,  or  Gergesenes,  an  ancient  people  of 
the  land  of  Canaan,  whofe  habitation  was  beyond  the  fea  of  Ti¬ 
berias,  where  we  find  fome  footfteps  of  their  name  in  the  city 
of  Gergefa,  upon  the  lake  of  Tiberias.  The  Jewifti  doCtors  in¬ 
form  us,  that,  when  Jofhua  firft  came  into  the  land  of  Canaan, 
the  Girgafhites  took  a  refolution  rather  to  forfake  their  country 
than  fubmit  to  the  Hebrews,  and  accordingly  retired  into 
Africa.  Neverthelefs,  it  is  certain  that  a  good  many  of  them 
ftaid  behind,  fince  Jofhua  (xxiv.  11.)  informs  us  that  he  fub- 
dued  the  Girgafhites  ;  and  they  whom  he  overcame  were  cer¬ 
tainly  on  this  fide  Jordan. 

GIRGENTI,  a  town  of  Sicily,  which  occupies  part  of  the 
fife  of  the  ancient  Agrlrentum.  It  has  only  one  llreet  fit  for 
carriages.  It  is  inhabited  by  15,000  perfons,  but  has  no 
remarkable  buildings  or  works  of  art  that  deferve  mention  : 
the  only  antiquities  to  be  feen  were  a  Latin  infeription  of  the 
time  of  the  Antonines,  as  is  pretended,  relative  to  fome  aflbeia- 
tion  between  Agrigentum  and  Lilybaeum  ;  and  a  piece  of  an¬ 
cient  mafonry  in  the  foundations  of  a  church  pretended  to  be 
the  remains  of  a  temple  of  Jupiter.  At  fome.  diftance,  on  the 
old  ground  in  the  vale,  ftands  the  cathedral,  a  clumly  building 
patched  up  by  barbarous  architects  with  various  difeordant 
parts.  This  church  is  enriched  with  no  works  of  modern  pain¬ 
ters  orlculptors  that  claim  any  title  to  praife ;  but  the  baptifmal 
font  is  made  out  of  an  ancient  farcophagus  faced  with  very  beau¬ 
tiful  bafto- relievo.  This  fee  is  the  richelt  iq  Sicily,  but  has  the 
character  of  being  lefs  enlightened  and  poliftied  than  the  reft  of 
the  ifland.  Among  the  curiofities  belonging  to  the  cathedral  is 
an  Etrufcan  vale  of  rare  fize  and  prclervatmn.  There  are  alfo 
fome  golden  pateras  of  extreme  rarity.  The  monaftery  of  San 
Nicolo  ftands  on  a  little  eminence  in  the  centre  of  the  old  city, 
admirably  fituated.  The  range  of  hills  towards  the  fouth-eaft 
finks  gradually,  fo  as  to  admit  a  noble  reach. of  fea  and  of  plain, 
terminated  on  each  fide  by  thick  groves  of  fruit-trees.  Above 
appear  the  remains  of  ancient  grandeur,  wonderfully  contrafted 
with  the  humble  ftraw  cottages  built  at  their  feet.  In  the  or¬ 
chard  of  this  convent  is  a  fquare  building  with  pilafters,  which 
is  fuppoled  to  have  been  part  of  the  palace  of  the  Roman 
pnetort 

Girgenti  has  the  convenience  of  a  port;  for  which,  how- 
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ever,  it  is  lei's  indebted  to  its  natural  (ituation  than  to  the  re¬ 
cent  aftiftance  of  art.  The  harbour  is  formed  by  means  of  a 
pier  carried  out  in  three  Tides  of  an  oft  agon,  with  a  battery  at 
the  head  $  the  light-houfe  is  to  be  erefted  on  the  cliffs  on  Ihore, 
as  there  is  no  poifibility  of  raifing  it  high  enough  on  the  mole 
without  danger  of  linking.  The  work  is  admirable  as  to 
lirength  and  neatnefs,  but  the  intention  of  creating  a  fafe  and 
complete  haven  has  not  been  fully  anfwered  5  the  Scirocco  com¬ 
mands  it  entirely,  and  drives  in  great  quantities  of  land,  which 
it  is  feared  will  in  time  choak  up  the  port ;  even  now  fhips  of 
burden  find  it  difficult  to  get  in,  but  the  Caricatore  is  confidera- 
ble,  and  the  magazines  in  the  rocks  along  the  Ihore  are  very 
fpacious. 

GIRONDE,  a  department  of  France,  which  includes  part 
of  the  late  province  of  Guienne.  It  lies  on  both  tides  of  the 
Garonne,  and  has  its  name  from  the  part  of  that  river  which, 
below  its  junftion  with  the  Dordogne,  is  called  the  Gironde. 
Bourdeaux  is  the  capital. 

St.  GIRON,  a  town  of  France,  in  the  department  of  Arriege 
and  late  province  of  Couferans,  feated  on  the  river  Sarat,  three 
miles  S.  of  St.  Lifier.  Several  fairs  are  kept  here  for  cattle  and 
mules.  E.  Ion.  1.  16.  N.  lat.  42.  53. 

GIRONNA,  an  ancient,  ftrong,  and  confiderable  town  of 
Spain,  in  Catalonia,  with  a  bilhop’s  fee.  It  is  feated  on  a  hill 
on  the  fide  of  the  river  Onhal,  which  falls  into  the  Ter,  17 
miles  from  thefea,  and  45  miles  N.  E.  of  Barcelona.  E.  Ion. 
2.  52.  N.  lat.  42.  o. 

GIRONNE,  or  Gironny,  in  heraldry,  a  coat  of  arms  di¬ 
vided  into  girons,  or  triangular  figures,  meeting  in  the  centre  of 
ihefhield,  and  alternately  colour  and  metal. 

GISCO,  fon  of  Himilco  the  Carthaginian  general,  was  ba- 
nifhed  from  Carthage  by  the  influence  of  his  enemies.  Being 
afterwards  recalled,  he  was  made  general  in  Sicily  againff  the 
Corinthians  about  309  years  before  the  Chriftian  era,  and  by 
his  luceefs  and  intrepidity  he  obliged  the  enemies  of  his  country 
to  fue  for  peace 

GISBQROUGH,  a  town  in  the  N.  riding  of  Yorkfhire, 
with  a  market  on  Monday.  It  is  four  miles  from  the  mouth 
of  the  Tees,  and  is  noted  for  being  the  firft  place  where  alum 
was  made,  as  it  was  formerly  for  its  abbey.  It  is,  22  miles 
N.  W.  by  W.  of  Whitby,  and  155  N.  by  W.  of  London. 
W.  Ion.  o.  55.  N.  lat.  54.  33. 

GITTITH,  a  Hebrew  word  occurring  frequently  in  the 
Pfalms,  and  generally  trantlated  wine  preffes.  The  conjedtures 
of  interpreters  are  various  concerning  this  word.  Some  think 
it  fignifies  a  fort  of  mufical  inftrument ;  others,  that  the  pfalms 
with  this  title  were  fung  after  the  vintage  ;  laftly,  others,  that 
the  hymns  of  this  kind  were  invented  in  the  city  of  Gath.  Cal- 
met  is  rather  of  opinion,  that  it  was  given  to  the  clafs  of  young 
women  or  fongftreffes  of  Gath  to  be  fung  by  them  ;  Pfal.  viii.  1. 
Ixxxi.  1.  lxxxiv.  1.  Dr.  Hammond  thinks  that  the  pfalms 
with  this  title  were  all  fet  to  the  fame  tune,  and  made  on  Go- 
liah  the  Gittite. 

GIULA,  a  ftrong  town  of  Upper  Hungary,  on  the  frontiers 
of  Tranfylvania.  It  was  taken  by  the  Turks  in  1566,  and  re¬ 
taken  by  the  Imperialifts  in  1693.  It  is  feated  on  the  river 
Kerefblan,3o  miles  N.  W.ofArad.  E.ion.  20.  40.  N.lat.46,40. 

GIUSTANDEL,  a  large  and  ltrong  town  of  Turkey  in  Eu¬ 
rope,  in  Macedonia,  with  a  Greek  archbilhop’s  fee.  It  is 
■feated  near  the  Lake  Ochrida,  60  miles  S.  E.  of  Durazzo. 
E.  Ion.  20.  36.  N.  lat.  41.  40. 

GLACIERS,  a  name  given  to  fome  very  extenfive  fields  of 
ice  among  the  Alps.  “  If  any  perfon,”  fays.  Mr.  Coxe, 

“  could  be  conveyed  to  fuch  an  elevation  as  to  embrace  at  one 
view  the  Alps  of  Swifter! and.  Savoy,'  and  Dauphiny,  he  would 
behold  a  valt  chain  of  mountains,  interfered  by  numerous  val¬ 


leys,  and  compofed  of  many  parallel  chains,  the  higheft  occu¬ 
pying  the  centre,  and  the  others  gradually  dumnifhing  in  pro¬ 
portion  to  their  diftance  from  that  centre.  The  mo  ft  elevated 
or  central  chain  would  appear  briftled  with  pointed  rocks,  and 
covered,  even  in  fumrner,  with  ice  and  fnow  in  all  parts  that  are 
not  abfolutely  perpendicular.  On  each  fide  of  this  chain  he 
would  difeover  deep  valleys  clothed  with  verdure,  peopled  with 
numerous  villages,  and  watered  by  many  rivers.  In  confidering 
thefe  objects  with  greater  attention,  he  wouid  remark  that  the 
central  chain  is  compofed  of  elevated  peaks  and  diverging 
ridges,  v/hofe  fummits  are  overfpread  with  fnow  ;  that  the  de^ 
clivities  of  the  peaks  and  ridges,  excepting  thofe  parts  that  are 
extremely  fteep,  are  covered  with  fnow  and  ice  and  that  the 
intermediate  depths  and  fpaces  between  them  are  filled  with 
immenfe  fields  of  ice,  terminating  in  thofe  cultivated  valleys 
which  border  the  great  chain.  The  branches  moft  contiguous 
to  the  central  chain  would  prefent  the  fame  phenomena,  only  in 
a  leffer  degree.  At  greater  diftances  no  ice  would  be  obferVed, 
and  fcarcely  any  fnow,  but  upon  fome  of  the  moft  elevated  fum¬ 
mits  $  and  the  mountains,  diminifhing  in  height  and  rugged- 
nefs,  would  appear  covered  with  herbage,  and -gradually  fink 
into  hills  and  plains.  In  this  general  iurvey  the  Glaciers  may 
be  divided  into  two  forts  :  the  firft  occupying  the  deep  valleys 
fituated  in  the  bofom  of  the  Alps,  and  termed  by  the  natives 
Valley  of  Ice,  but  which  I  fhall  diftinguifti  by  'the  name  of 
Lower  Glaciers  j  the  fecond,  which  clothe  the  fummits  and  fides 
of  the  mountains,  I  fhall.  call  Upper  Glaciers.  1.  The  Lower 
Glaciers  are  by  far  the  moft  confiderable  in  extent  and  depth. 
Some  ftretch  feveral  leagues  in  length  :  that  of  des  Bois,  in  par¬ 
ticular,  is  more  than  fifteen  miles  long,  and  above  three  in  its 
greateft  breath.  The  Lower  Glaciers  do  not,  as  is  generally 
imagined,  communicate  with  each  other,  and  but  few  of  them 
are  parallel  to  the  central  chain  :  they  moftly  ftretch  in  a  tranf- 
verfe  direftion,  are  bordered  at  the  higher  extremity  by  inaccef- 
fible  rocks,  and  on  the  other  extend  into  the  cultivated  valleys* 
The  thicknefs  of  the  ice  varies  in  different  parts.  M.  de  Sauf- 
fure  found  its  general  depth  in.  the  glacier  des  Bois  from  eighty 
to  a  hundred  feet,  but  queftions  not  the  information  of  thofe 
who  aflert  that  in  fome  places  its  thicknefs  exceeds  even  fix. 
hundred  feet.  Thefe  immenfe  fields  of  ice  ufually  reft  on  an  in¬ 
clined  plain.  Being  puftied  forward  by  the  preuure  of  their 
own  weight,  and  but  weakly  fupported  by  the  rugged  rocks  be¬ 
neath,  they  are  interfered  by  large  tranfverfe  ch.ilms,  and  pre¬ 
fent  the  appearance  of  walls,  pyramids,  and  other  fantaftic 
fhapes,  obferved  at  all  heights  and  in  all  fituations  wheiever  the 
declivity  exceeds  thirty  or  forty  degrees.  But  in  thofe  parts  where 
the  plain  on  which  they  reft  is  horizontal,  or  only  gently  in¬ 
clined,  the  furface  of  the  ice  is  nearly  uniform  ;  the  chafms  are 
but  few  and  narrow,  and  the  traveller  erodes  on  foot  without 
much  difficulty.  The  furface  of  the  ice  is  not  fo  flippery  as 
that  of  frozen  ponds  or  rivers  :  it  is  rough  and  granulated,  and 
is  only  dangerous  to  the  pafienger  in  fteep  defeents.  It  is  not 
tranfparent,  is  extremely  porous  and  full  of  fmall  bubbles, 
which  feldom  exceed  the  fize  of  a  pea,  and  confequently  is  not 
fo  compafb  as  common  ice  :  its  perfect  refemblance  to  the  con¬ 
gelation  of  fnow  impregnated  with  water,  in  its  opacity,  rough- 
nefs,  and  in  the  number  and  lfnallnefs  of  the  air-bubbles,  led 
.M.  de  Saullure  to  conceive  the  following  fimpleandnatural  theory  * 
on  the  formation  of  the  Glaciers.  An  immenfe  quantity  of  fnow 
is  continually  accumulating  in  the  elevated  valleys  which  are  in- 
clofed  within  the  Alps,  as  well  from  that  which  falls  from  the 
clouds  during  nine  months  in  the  year,  as  from  the  maffes  which 
are  inceffantly  rolling  from  the  fteep  fides  of  the  circumjacent 
mountains.  Part  of  this  fnow  which  is  not  diffolved  during 
ftimmer,  impregnated  with  rain  and  fnow-water,  is  frozen 
during  winter,  and  forms  that  opaque  and  porous  ice  of  which 
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the  Lower  Glaciers  are  compofed.  2.  The  Upper  Glaciers  may 
be  fubdivided  into  thofe  which  cover  the  fummits,  and  thofe 
which  extend  along  the  (ides  of  the  Alps.  Thofe  which  cover 
the  fummits  of  the  Alps  owe  their  origin  to  the  (now  that  falls 
at  all  fealons  of  the  year,  and  which  remains  nearly  in  its  origi¬ 
nal  (late,  being  congealed  into  a  hard  fubftan.ee,.  and  not  con¬ 
verted  into  ice.  For  although,  according  to  the  opinion  of  Come 
philofophers,  the  fummit  of  Mont  Blanc  and  of  other  elevated, 
mountains  is,  from  the  gliitening  of  the  fin-face,  fuppoled  to  be 
covered  with  pure  ice,  yet  it  appears,  both  from  theory  and  ex¬ 
perience,  that  it  is  not  ice  but  fnow.  For  in  fo  elevated  and 
cold  a  region  there  cannot  be  melted  a  quantity  of  fnow  fuffi- 
cient  to  impregnate  with  water  the  whole  mats  which  remains 
undilfolved.  Experience  all'o  juftifies  this  reafoning.  M.  de 
Sauflure  found  the  top  of  Mont  Blanc  only  encrufted  with  ice, 
which,  though  of  a  firm  confidence,  was  yet  penetrable  with  a 
flick;  and  on  the  declivities  of  the  fummit  he  difeovered  beneath 
thefurface  a  foft  fnow  without  coherence.  The  lubftance  which 
clothes  the  (ides  of  the  Alps  is  neither  pure  fnow  like  that  of  the 
fummits,  norice  which  forms  the  Lower  Glaciers,  but  is  an  af- 
femblage  of  both.  It  contains  lefs  fnow  than  the  fummits,  be- 
caule  the  fummer  heat  has  more  power  to  dillolve  it,  and  becaufe, 
the  liquefied  fnow  defeending  from  above,  the  inafs  is  pene¬ 
trated  with  a  larger  quantity  of  water.  It  contains  more  fnow 
than  the  Lower  Glaciers,  becaufe  the  diffolutioti  of  the  fnow  is 
comparatively  lefs.  Hence  the  ice  is  even  more  porous,  opaque, 
and  lefs  com  paid:  than  the  ice  of  the  Lower  Glaciers,  and  is  of 
fo  doubtful  a  texture  as  renders  it  in  many  parts  difficult  to  de¬ 
cide,  whether  it  may  be  called  ice  or  frozen  fnow.  In  a  word, 
there  is  a  regular  gradation  from  the  fnow  on  the  fummits  to 
the  ice  of  the  Lower  Glaciers,  formed  by  the  intermediate 
mixture  of  fnow  and  ice,  which  becomes  more  compact  and  lefs 
porous  in  proportion  as  it  approaches  the  Lower  Glaciers,  until 
it  unites  and  affimilates  with  them.  And  it  is  evident,  that  the 
greater  or  lefler  degree  of  denfity  is  derived  from  the  greater  or 
left'er  quantity  of  water  with  which  the- inafs  is  impregnated.” 
Concerning  thefe  Glaciers  a  queftion  has  arifen  among  philofo¬ 
phers  ;  namely,  Whether  they  are  in  a  ftate  of  increafe  or  dimi¬ 
nution  ?  Referring  to  Mr.  Coxe  for  a  copious  difeuffion  of  this 
fubjeft,  we  fhall  only  obferve  here,  that  he  feems  to  adopt  the 
opinion  of  an  occafional  increafe  and  diminution  of  the  Glaciers  ; 
contrary  to  that  of  fome  philofophers,  who  maintain  that  they 
continue  always  the  fame,  and  of  others,  who  afl’ert  that  they 
are  continually  increaftng. 

GLACIS,  in  building,  an  eafy  infenfible  (lope  or  declivity. 
The  defeent  of  the  glacis  is-  lefs  fteep  than  that  of  the  talus.  In 
gardening,  a  defeent  fometimes  begins  in  talus,  and  ends  in  glacis. 
The  glacis  of  the  cormche  is  an  eafy  imperceptible  flope  in  the  cy- 
matium,  to  promote  the  defeent  and  draining  oft' the  rain-water. 

Glacis,  in  fortification,  denotes  that  mal's  of  earth  which 
ferves  as  a  parapet  to  the  covered  way.  Hoping  eafily  towards 
the  field.  See  Fortification. 

GLADE,  in  gardening  and  agriculture,  an  opening  and  light 
paffagemade  through  a  wood,  by  lopping  offithebranches-of  trees 
along  that  way. 

GLADIATORS,  in  antiquity,  perfons  who  fought,  generally 
in  the  arena  at  Rome,  for  the  entertainment  of  the  people.  The 
gladiators  were  ufually  (laves,  and  fought  out  of  neceffity  ; 
though  fometimes  freemen  made  profeflion  of  it,  like  our 
prize  fighters,  for  a  livelihood.  The  Romans  borrowed  this 
cruel  diverfion  from  the  Afiatics  :  fome  fuppofe  that  there  was 
policy  in  the  pra&ice,  the  frequent  combats  of  gladiators  tend¬ 
ing  to  accuftom  the  people  to  defpife  dangers  and  death. 

The  origin  of  Inch  combats  feems  to  be  as  follows.  From 
the  earlieft  times  with  which  we.  have  any  acquaintance  in  pro¬ 
fane  hiftory,  it  had  been  the  cuftom  to  facrifice  captives  or  pri- 
loaers  of  war  to  the  manes  of  the  great  men  who  had  died  in 


the  engagement :  thus  Achilles,  in  the  Iliad,  lib.  xxiii.  facri- 
fices  twelve  young  Trojans  to  the  manes  of  Patroclus ;  and  in 
Virgil,  lib.  xi  ver.  Si.  /Enras  fends  captives  to  Evander,  to  be 
facrfticed  at  the  funeral  of  his  fon  Pallas.  In  courfe  of  time 
they  came  all’o  to  facrifice  (laves  at  the  funerals  uf  all  perfons  of 
condition  :  this  was  even  elieerned  a  neceiTary  part  of  the  cere¬ 
mony  ;  but  as  it  would  have  appeared  barbarous  to  have  maffa- 
cred  them  like  beads,  they  were  appointed  to  fight  with  each 
other,,  and  endeavour  to  lave  their  own  lives  by  killing  their  ad- 
verfary.  d  his  feemed  fomevvhat  lefs  inhuman,  becaufe  there 
was  a  poftibility  of  avoiding  death  by  an  exertion  of  (kill  and 
courage.  This  oocafioned  the  profetlion  of  gladiator  to  become 
an  art :  hence  arofe  mailers  of  the  art,  and  men  learned  to  fight 
and  exercife  it.  Thefe  mailers,  whom  the  Latins  called  la * 
bought  them  (laves  to  be  trained  up  to  this  cruel  trade, 
whom  they  afterwards  fold  to  fuch  as  had  occafion  to  prefent. 
the  people  with  fo  horrible  a  (how.  Thefe  exhibitions  were  at 
firtl  performed  near  the  fepulchre  of  the  deceafed,  or  about  the 
funeral  pile;  but  were  afterwards  removed  to  the  circus  and 
amphitheatres,  and  became  ordinary  amufements. 

The  firll  (how  of  gladiators,  called  munus  gladiatorum,  was  ex¬ 
hibited  at  Rome,  according  to  Valerius  Maximus,  by  M.  and  D. 
Brutus,  on.  the  death  of  their  father,  in  the  year  of  the  city  490. 
On  this  occafion  there  were  probably  only  three  pair  of  gladiators. 
In  537  the  three  fons  ofM.  /Emilius  Lepidus  the  augur,  who 
had  been  three  times  conful,  entertained  the  people  with  the 
cruel  pleafure  of  feeing  22  gladiators  fight  in  the  forum.  In 
547  the  firll  Africanus  diverted  his  army  at  New  Carthage 
with  a  fhow  of  gladiators,  which  he  exhibited  in  honour  of  his 
father  and  uncle,  who  had  begun  the  reduction  of  Spain.  In 
procefs  of  time  the  Romans  became  fo  fond  of  thefe  bloody  en¬ 
tertainments,  that  not  only  the  heir  of  any  great  and  rich  citi¬ 
zen  lately  deceafed,  but  all  the  principal  magiftrates,  prefented 
the  people  with  (hows  of  this  nature,  to  procure  their  affec¬ 
tion.  The  aediles,  praetors,  confuls,  and,  above  all,  the  can 
didates  for  offices,  made  their  court  to  the  people,  by  en¬ 
tertaining  them  frequently  with  thefe  fights  :  and  the  priefts 
were  fometimes  the  exhibitors  of  the  barbarous  (hows ;  tor 
we  meet  with  the  ludi pontificates  in  Suetonius,  A.ugud.  cap.  44. 
and  with  the  ludi  facerdotales,  in  Pliny,  Epitt.  Jib.  vii.  As 
for  the  emperors,  it  was  fo  much  their  intereft  to  ingratiate 
themfelves  with  the  populace,  that  they  obliged  them  with  com¬ 
bats  of  gladiators  almoft  upon  all  occafions;  and  as  thefe  in- 
creafed,  the  number  of  combatants  increafed  likewife.  Accord¬ 
ingly  Julius  Caffar,  in  his  sedilediip,  diverted  the  people  with 
320  couple.  Titus  exhibited  a  (how  of  gladiators,  wild  beads, 
and  reprefentations  of  fea-fights,  which  laded  100  days;  and 
Trajan  continued  a  folemnity  of  this  nature  for  123  days; 
during  which  time  he  brought  out  1000  pair  of  gladiators.  Be¬ 
fore  this  time,  under  the  republic,  the  number  of  gladiators  was 
fo  great,  that,  when  the  confpiracy  of  Catiline  broke  out,  the 
fenate  ordered  them  to  be  difperfed  into  the  garrilon  and  le- 
cured,  left  they  (liould  have  joined  the  difafledled  party.  See 
Gladiators’  War. 

Thefe  fports  were  become  fo  common,  and  their  confequences 
in  a  variety  of  refpedls  fo  dangerous,  that  Cicero  propofed  a  law 
that  no  perfon  (hould  exhibit  a  fhow  of  gladiators  within  two 
years  before  he  appeared  candidate  for  any  oftice.  Julius  C.t- 
far  ordered,  that  only  a  certain  number  of  men  of  this  profelfion 
(liould  be  in  Rome  at  a  time  ;  Auguftus  decreed,  that  only  two 
diows  of  gladiators  (hould  be  prefented  in  a  year,  and  never 
above  dxty  couple  of  combatants  in  a  (how;  and  Tiberius  pro¬ 
vided,  by  an  order  of  (enate,  that  no  perJon  (liould  have  the 
privilege  of  gratifying  the  people  with  fuch  a  folemnity  un- 
lefs  he  was  worth  400,000  ftfterccs.  They  were  alfo  confider  - 
ably  regulated  by  Nerva.  The  emperor  Claudius  redrained 
them  to  certain  occafions:  but  he  loon  afterwards,  annulled 
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the  reftri&ion,  and  private  perfons  began  to  exhibit  them  at 
pleafure  as  ufual ;  and  home  carried  the  brutal  latisfabtion  fo 
far  as  to  have  them  at  their  ordinary  feafts.  And  not  flaves 
only,  but  other  perfons,  would  hire  themfelves  to  this  infamous 
■oilice. 

The  matter  of  the  gladiators  made  them  all  firft  fwear  that 
they  would  fight  to  death  ;  and  if  they  failed,  they  were  put  to 
death  either  by  fire,  or  fwords,  clubs,  whips,  8cc.  It  was  a 
•crime  for  the  wretches  to  complain  when  they  were  wounded, 
or  to  afk.  for  death  or  feek  to  avoid  it  when  overcome  ;  but  it 
was  ulual  for  the  emperor  or  the  people  to  grant  them  life 
when  they  gave  no  figns  of  fear,  but  waited  the  fatal  ftroke 
with  courage  and  intrepidity  :  Auguftus  even  decreed  that  it 
fhould  always  be  granted  them. 

From  Daves  and  freedmen  the  inhuman  fport  at  length 
fpread  to  people  of  rank  and  condition  ;  fo  that  Auguftus  was 
obliged  to  ilfue  a  public  edidt  that  none  of  the  fenatorian  order 
'fhould  become  gladiators  ;  and  foon  after  he  laid  the  fame  re- 
ftraint  on  the  knights :  neverthelefs  Nero  is  related  to  have 
brought  upwards  of  400  fenators  and  600  Roman  knights  upon 
the  arena  ;  though  Lipfius  takes  both  thefe  numbers  to  be  fal- 
fified,  and,  not  without  reafon,  reduces  them  to  40  fenators  and 
60  knights  :  yet  Domitian,  that  other  monfter  of  cruelty,  re¬ 
fined  upon  Nero,  exhibiting  combats  of  women  in  the  night¬ 
time. 

Conftantine  the  Great  is  faid  to  have  firft  prohibited  the  com¬ 
bats  of  gladiators  in  the  Eaft.  At  leaf;  he  forbad  thole  who  were 
condemned  to  death  for  their  crimes  to  he  employed;  there 
being  an  order  ftill  extant  to  the  prafecius  pralorii  rather  to  fend 
them  to  work  in  the  mines  in  lieu  thereof  :  it  is  dated  at  Berytus 
in  Phoenicia  the  iftof  October  325  The  emperor  Honorius  for¬ 
bad  them  at  Rome  on  occafion  of  the  death  of  Telemachus,  who, 
coming  out  of  the  Eaft  into  Rome  at  the  time  of  one  of  thefe 
fpedtacles,  went  down  into  the  arena,  and  ufed  all  his  endea¬ 
vours  to  prevent  the  gladiators  from  continuing  the  fport  ; 
upon  which  the  fpeftators  of  that  carnage,  fired  with  anger. 
Honed  him  to  death.  It  muft  be  obferved,  however,  that  the 
practice  was  not  entirely  abolifhed  in  the  Weft  before  Theodo- 
ric  king  of  the  Oftrogotbs.  Honorius,  on  the  occafion  firft 
mentioned,  had  prohibited  them  ;  but  the  prohibition  does  not 
feem  to  have  been  executed.  Theodoric  in  the  year  5c  o  abo- 
lilhed  them  finally. 

Some  time  before  the  day  of  combat,  the  perfon  who  prefented 
the  people  with  the  fhows  gave  them  notice  thereof  by  program- 
mas  or  bills,  containing  the  names  of  the  gladiators,  and  the 
marks  whereby  they  were  to  be  diftinguifncd  :  for  each  had  his 
diftindtive  badge;  which  was  moft  commonly  a  peacock’s  feather, 
as  appears  from  the  fcholiaft  of  Juvenal  on  the  158th  verfe  of 
the  third  fatire,  and  Turnebus,  Adverf.  lib.  ii.  cap.  8.  They  al- 
fo  gave  notice  how  long  the  ftiows  would  lall,  and  how  many 
couples  of  gladiators  there  were  ;  and  it  even  appears,  from  the 
52d  verfe  of  the  feventh  fatire  of  the  fecond  book  of  Horace, 
that  they  fometimes  made  reprefentations  of  thefe  things  in 
painting,  as  is  pradlifed  among  us  by  thofe  who  have  any 
thing  to  lhow  at  fairs.  The  day  being  come,  they  began  the 
entertainment  by  bringing  two  kinds  of  weapons;  the  firft 
were  ftaves  of  wooden  files,  called  rudes  ;  and  the  fecond  were 
effective  weapons,  as  fwords,  poniards,  &c.  The  fiift  were 
called  arm  a  Ivjcria,  or  exercitator'ia  ;  the  fecond  decretoria ,  as 
being  given  by  decree  or  fentence  of  the  prsetor,  or  of  him  at 
whole  expence  the  fpedtacle  was  exhibited.  They  began  to 
fence  or  fkirrnifh  with  the  firft,  which  was  to  be  the  prelude  to 
_the  battle  ;  and  from  thefe,  when  well  warmed,  they  advanced 
to  the  fecond  at  the  found  of  trumpets,  with  which  they  fought 
naked.  Then  they  were  faid  mcrtcre  arma.  The  terms  of 
ftriking  wer  tpetere  Iff  repetere  ;  of  avoiding  a  blow,  ex  ire ;  and 
when  one  of  the  combatants  received  a  remarkable  wound,  his 


adverfary  or ’the  people  cried  out,  Habet,  or  Hoc  habet.  The 
'firft  part  of  the  engagement  was  called  <ventilare ,  praludere  ; 
and  the  fecond,  dimicare  ad  certum,  or  verfis  armis  pugnare  : 
and  fome  authors  think,  with  much  probability,  that  it  is  to 
thefe  two  kinds  of  combat  that  St.  Paul  alludes  in  the  paffage 
1  Cor.  ix.  26,  27.  “  I  fight,  not  as  one  that  beateth  the  air; 

but  I  keep  my  body,  and  bring  it  into  fubjedlion.” 

If  the  vanquifhed  lurrendered  his  arms,  it  was  not  in  the  vic¬ 
tor’s  power  to  grant  him  life  :  it  was  the  people  during  the  time 
of  the  republic,  and  the  prince  or  people  during  the  time 
of  the  empire,  that  were  alone  empowered  to  grant  the  boon. 
The  reward  of  the  conqueror  was  a  branch  of  palm-tree,  and 
a  fum  of  money,  probably  collected  among  the  fpectators  : 
fometimes  they  gave  him  his  conge,  or  difmiffed  him  by  put¬ 
ting  one  of  the  wooden  files  or  rudis  in  his  hand  ;  and  fome¬ 
times  they  even  gave  him  his  freedom,  putting  thepileuson  his 
head.  The  fign  or  indication  whereby  the  Ipeftators  Ihowed 
that  they  granted  the  favour  was,  premere  pollicem,  which  M-. 
Dacier  takes  to  be  a  clenching  of  the  fingers  of  both  hands  be¬ 
tween  one  another,  and  fo  holding  the  two  thumbs  upright 
dole  together  ;  and,  when  they  would  have  the  combat  finilhed 
and  the  vanquifned  llain,  verterunt  pollicem,  they  bent  back  the 
thumb  ;  which  wc  learn  from  Juvenal,  Sat.  iii.  ver.  36.  The 
gladiators  challenged  or  defied  each  other  by  Ihowing  the  little 
finger  ;  and  by  extending  this  or  fome  other  during  the  combat, 
they  owned  themfelves  vanquilhed,  and  begged  mercy  from  the 
people:  Vidti  ojlenfavi  digiti  -veniam  a  populo  pojiulabant,  fays 
the  old  fcholiaft  on  Perfius. 

There  were  various  kinds  of  gladiators,  diftinguilhed  by  their 
weapons,  mariner,  and  time  of  fighting,  &c.  as,  the  Antda- 
BAT2E.  The  catervarii,  who  always  fought  in  troops  or  com¬ 
panies,  number  again  ft  number ;  or,  according  toothers,  who 
fought  promifcuoufly  without  any  certain  order.  The  di- 
machce,  who  fought  armed  with  two  poniards  or  fwords,  or  with 
fword  and  dagger.  The  ejfedarii,  who  fought  in  cars.  The 
fjcalcs,  or  Ccejar.ani ,  who  belonged  to  the  emperor’s  company  ; 
and  who,  being  more  robuft  and  dexterous  than  the  reft,  were 
frequently  called  for,  and  therefore  named  alfo  pojlulatitii.  Se¬ 
veral  other  kinds  are  mentioned  by  ancient  authors. 

Gladiators’  IVar,  helium  Gl adi at orum  or  Spartacum,  called 
alfo  the  fertile  war,  was  a  war  which  the  Romans  fuftained 
about  the  year  of  their  city  680.  Spartacus,  Crinus,  and  Oe- 
nomaus,  having  efcaped,  with  other  gladiators  to  the  number 
of  feventy-four,  out  of  the  place  where  they  had  been  kept  at 
Capua,  gathered  together  a_body  of  flaves,  put  themfelves  at 
their  head,  rendered  themfelves  mailers  of  all  Campania,  and 
gained  feveral  victories  over  the  Roman  praetors.  At  length 
they  were  defeated  in  the  year  682,  at  the  extremity  of  Italy, 
having  in  vain  attempted  to  pafs  over  into  Sicily.  This  war 
proved  very  formidable  to  the  Romans.  Craflus  was  not  able 
to  finilh  it  :  the  great  Pompey  was  forced  to  be  fent  as  general. 

The  Dying  Gladiator,  a  moft  valuable  monument  of  an¬ 
cient  fculpture,  which  is  now  preferved  in  the  palace  of  Chighi. 
This  man,  when  he  had  received  the  mortal  ftroke,  is  particu¬ 
larly  careful  ut procumbat  honejle,  that  he  might  fall  honourably. 
He  is  feated  in  a  reclining  pofture  on  the  ground,  and  has  juft 
ftrength  fufficient  to  fupport  himfelf  on  his  right  arm:  and  in 
his  expiring  moments  it  is  plainly  leen,  that  he  does  not  abandon 
himfelf  to  grief  and  dejedtion,  but  is  folicitous  to  maintain  that 
firmnefs  of  afpeft  which  the  gladiators  valued  themfelves  on 
preferving  in  this  feafon  of  diftrefs,  and  that  attitude  which  they 
had  learnt  of  the  mafters  of  defence.  He  fears  not  death,  nor 
feems  to  betray  any  tokens  of  fear  by  his  countenance,  nor  to 
fhed  one  tear  :  quis  mediocris  gladiator  ingcmuit ,  quis  <vultum 
mutavit  unquam,  quis  non  modo  Jletit,  <verum  ctiam  decubuit 
turpiter,  fays  Cicero,  in  that  part  of  his  Tufculan  where  he  is 
delcribing  the  aftonifhing  firmnefs  of  thofe  perfons.  We  fee,  in 
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this  Inftanee,  notwlthftanding  his  remaining  flrcngth,  that  he  has 
-  but  a  moment  to  live  ;  and  we  view  him  with  attention,  that  we 
may  lee  him  expire  and  fall  :  thus  the  ancients  knew  how  to 
animate  marble,  and  to  give  it  almoft  every  expretlion  of  life. 

GLADIOLUS,  Corn-flag;  a  genus  of  the  monogynia 
order,  belonging  to  the  triandria  clafs  of  plants  ;  and  in  the 
natural  method  ranking  under  the  lixth  order,  Enjatee.  The 
corolla  is  fexpartite  and  ringent  ;  the  ftamina  alcending  and 
bending  upwards.  There  are  ten  fpecies,  of  which  the  molt  re¬ 
markable  is  the  communis,  or  common  gladiolus.  This  hath  a 
round,  compreffed,  tuberous  root ;  long  l'word-ffaped  leaves  ; 
an  ere£t  flower-ftalk,  two  or  three  feet  high  ;  the  top  garnilhed 
with  feveral  pretty  large  flowers  of  a  red  or  white  colour,  having 
each  fix  petals.  They  appear  in  May  and  June,  and  are  fuc- 
ceeded  by  plenty  of  feed  in  Auguft.  The  plants  are  very  hardy, 
and  will  thrive  in  any  foil  or  fituation.  They  are  propagated  by 
offsets  from  the  roots. 

GLAMORGANSHIRE,  a  county  of  South  Wales,  bounded 
on  the  N«  by  Carmarthenlhire  and  Brecknockfhire,  on  the  E. 
by  Monmouthlhire,  and  on  the  S.  and  W.  by  the  Briftol  channel. 
It  extends  from  E.  to  W.  48  miles,  and  only  26  from  N.  to 
S.  It  lies  in  the  diocefe  of  Landaff ;  is  divided  into  10  hun¬ 
dreds  j  contains  one  city,  eight  market-towns,  and  11S  pa- 
riflies  ;  and  fends  one  member  to  parliament  for  the  county, 
and  one  for  the  town  of  Cardiff.  On  the  N.  fide  of  this  count}', 
where  it  is  mountainous,  the  long  continuance  of  the  fnow 
renders  the  air  lharp  ;  but  the  country  being  more  level  on  the 
S.  fide,  it  is  there  milder,  more  populous,  and  bears  very  large 
crops  of  corn,  with  very  fweet  grafs  ;  whence  it  is  called  the 
Garden  of  Wales.  Cattle  abound  in  all  parts,  there  being 
fruitful  valleys  among  the  mountains,  that  yield  very  goodpaf- 
ture.  Its  other  commodities  are  Lead,  coal,  iron,  and  lime- 
ftone.  Its  principal  rivers  are  the  Rumney,  which  feparates  it 
from  Monmouthfhire ;  the  Taafe,  Elwy,  Neath,  and  Tawy. 
Cardiff  is  the  principal  town,  and  Swanfey  the  moft  com¬ 
mercial  5  but  the  affizes  for  the  county  are  always  held  at  Cow- 
bridge. 

GLAMOUR,  or  Glamer,  an  old  term  of  popular  fuper- 
ffition  in  Scotland,  denoting  a  kind  of  magical  mill:  believed  to 
be  raifed  by  forcerers,  and  which  deluded  the  fpeftator  with 
vifions  of  things  which  had  no  real  exigence,  altered  the  ap¬ 
pearance  of  tliofe  which  really  did  exilt,  &c.  The  eaftern  nations 
have  a  fimilar  fupertlition,  as  we  may  learn  from  the  Arabian 
Nights  Entertainments  and  other  works  of  Oriental  fiftion. 

GLAND,  in  anatomy.  See  Anatomy,  page  187. 

GLANDERS.  See  Farriery,  page  423. 

GLANDORE,  a  town  of  Ireland,  fituated  in  the  county  of 
Cork  and  province  of  Munfter.  The  harbour  of  that  name  is 
fituated  two  leagues  weft  of  the  Galley-head  in  N.  lat  51.  22. 
W.  Ion.  8.  56.  Between  this  harbour  and  Rofs  the  coaft  con¬ 
tinues  high  and  bold,  with  only  two  fmall  coves  5  that  to  the 
eaft  called  Millcove,  and  that  to  the  weft  Cowcove.  This  har¬ 
bour  lies  three  miles  weft  of  Rofs,  and,  though  fmall,  is  an  ex¬ 
ceeding  good  one;  near  it  is  a  cattle  of  the  fame  name,  and  on 
the  upper-end  is  a  deep  and  dangerous  glen,  called  the  Leap. 
Glandore  gives  title  of  earl  to  the  family  of  Crolbie. 

GLANDORP  (Matthias),  alearned  phyfician,  born  in  1595 
at  Cologne,  in  which  town  his  father  was  a  furgeon.  He  pub- 
lilhed  at  Bremen,  Speculum  cbirurgerum,  Metbodus  medetuLe 
paronychia,  Tract  a  tits  de  polypo  nariutn  affetlu  gravijjhno ,  and 
Gaznpbylacium  polypujium  fontiviffimo  ;  which  four  pieces  were 
collected  and  publithed,  with  his  life  prefixed,  at  London,  in 
4to.  1729.  Glandorp  died  young  ;  and  it  mutt  fuggeft  a  high 
opinion  of  his  abilities,  that,  notwithftanding  the  great  im¬ 
provements  in  all  branches  of  fcience,  his  works  tliould  be  deemed 
worthy  a  re-publication  100  years  after  his  death. 

Vol.  III. 


Glandule  Renales.  See  Anatomy,  page  208. 

GLANS,  in  anatomy,  the  crown  or  button  of  the  penis,  or 
that  part  covered  with  the  prepuce,  called  al  fo  balanus.  The  term 
Glans  is  alfo  ufed  to  denote  the  tip  or  extremity  of  the  clitoris, 
from  its  refemblance,  both  in  form  and  ufe,  to  that  of  the  penis. 
See  Anatomy,  p.  208. 

GLANVIL  (Jofeph),  a  learned  and  ingenious,  but  fanciful 
and  credulous  writer  in  the  17th  century,  was  born  at  Plymouth 
in  1636,  and  bred  at  Oxford.  He  became  a  great  admirer  of 
Mr.  Baxter,  and  a  zealous  perfon  for  a  commonwealth.  After 
the  reftoration,  he  publilhed  The  ’vanity  of  dogmatizing ;  was 
chofen  a  fellow  of  the  Royal  Society  ;  and,  taking  orders  in 
1662,  was  prefented  to  the  vicarage  of  Frome-Selwood  in  So- 
merfettliire.  This  fame  year  he  publilhed  his  Lux  Orientalis  ; 
in  1663,  his  Scepjis  Scientific  a  ;  and  in  the  year  following, 
Some  pbilofopbical  conjiderations  touching  the  being  of  witches  and 
witchcraft,  and  other  pieces  on  the  fame  fubject.  In  1660  he 
publilhed  Plus  ultra  ;  or.  The  progrefs  and  advancement  of 
knowledge  fince  the  days  of  Arifiotle.  He  likewife  publilhed  A 
feafonable  recommendation  and  defence  of  reafon  ;  and  Philofophia 
Pia,  or  A  dfcourfc  of  the  religious  temper  and  tendencies  of  the 
experimental pbilofopby .  In  1678  he  was  made  a  prebendary  of 
Worcefter,  and  died  in  1680. 

GLARUS,  one  of  the  13  cantons  in  Swifferland,  bounded  on 
the  E.  by  the  Grifons ;  on  the  S.  by  the  fame,  the  canton  of 
Uri,  and  that  of  Schweitz ;  and  on  the  N.  by  the  river  Linth. 
It  is  a  mountainous  country  ;  and  their  chief  trade  is  in  cattle, 
cheefe,  and  butter.  The  government  is  democratic  :  every  per¬ 
fon  of  the  age  of  fixteen  has  a  vote  in  the  Landfgemeind,  or 
General  Affembly,  which  is  held  annually  in  an  open  plain. 
This  affembly  ratifies  new  laws,  lays  contributions,  enters  into 
alliances,  declares  war,  and  makes  peace.  The  Landamman  is 
the  chief  of  the  republic,  and  is  alternately  chofen  from  among 
the  Proteftants  and  the  Catholics  ;  with  this  difference,  that 
the  former  remains  three  years  in  office,  the  latter  only  two. 
Both  fefts  live  together  in  the  greateft  harmony  :  in  feveral 
parts,  they  fucceffvely  perform  divine  fervice  in  the  fame 
church;  and  all  the  offices  of  ftate  are  amicably  adminiftered 
by  both.  The  executive  power  is  in  a  council  of  regency,  com  - 
pofed  of  48  Proteftants  and  15  Catholics  ;  each  fe£t  has  its 
particular  court  of  juftice  ;  and  it  is  neceffary,  in  all  lawfuits 
between  perfons  of  different  religions,  that  the  perfon  having 
the  calling  voice  among  the  five  or  nine  judges,  who  are  to  de¬ 
termine  the  caufe,  ftiould  be  of  the  tame  religion  as  the  de¬ 
fendant.  During  the  prefent  and  preceding  century  the  Pro¬ 
teftants  have  confiderably  increafed  in  number  ;  and  their  in- 
duftry,  in  every  branch  of  commerce,  is  greatly  fuperior ;  “  an 
evident  proof,”  fays  Mr.  Cox,  “  how  much  the  tenets  of  the 
Roman  Catholic  church  fetter  the  genius,  and  depreis  the 
powers  of  exertion.”  Glarus  is  entirely  furrounded  by  the  Alps, 
except  toward  the  N.  and  there  is  no  other  entrance  but  through 
this  opening,  which  lies  between  the  lake  of  Wallenftadt  and 
the  mountains  feparating  this  canton  from  that  of  Schweitz. 

Glarus,  a  large  and  handlome  town  of  SwilVerland,  capital 
of  the  canton  of  the  fame  name.  It  is  feated  on  the  river  Linth, 
32  miles  S.  E.  of  Zurich.  E.  Ion.  9.  1.  N.  lat.  4  6.  56. 

GLASGOW,  a  city  of  Scotland,  in  the  county  of  Lanerl}, 
which,  from  its  extent,  and  from  the  beauty  and  regularity  of 
its  buildings,  may  be  juttly  efteemed  the  fecond  city  in  that 
kingdom.  It  is  feated  on  the  N.  banks  of  the  Clyde,  over 
which  it  has  two  bridges  ;  one  of  them  an  elegant  new  one  of 
feven  arches,  500  feet  long,  and  32  feet  wide  :  it  was  com¬ 
pleted  in  1772.  The  ftreets  are  clean  and  well  paved  :  and 
feveral  of  them  interfering  each  other  at  right  angles  produce 
a  very  agreeable  effect.  The  four  principal  ftreets,  thus  inter¬ 
fering  each  other,  divide  the  city  nearly  into  four  equal  parts  ; 
90 
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and  the  different  views  of  them  from  the  crofs,  or  centre  of  in- 
terfeftion,  have  an  air  of  great  magnificence.  Glafgow  was 
once  an  archiepifcopal  fee.  The  cathedral,  or  high  church,  is 
a  magnificent  ftruCture,  and  contains  three  places  of  worfliip. 
St.  Andrew’s  is  the  fineft  piece  of  modern  architefture  in  the 
city,  and  was  finifhed  in  17 $6,  after  the  model  of  that  of  St. 
Martin’s  in  the  Fields  in  London.  The  Tron  church,  with  the 
fefiion-houfe  at  the  W.  end  of  it,  which  had  been  for  fome 
time  paft  occupied  as  a  guard-houfe  by  the  town-guard,  was 
entirely  deftroyed  by  a  fire  that  broke  out  in  the  latier  building 
on  the  15th  of  February  1793.  There  are  four  other  churches, 
befidean  Englifh  chapel,  an  Highland  church,  and  many  places 
of  worfliip  for  different  denominations.  There  are  feveral  cha¬ 
ritable  eftablifhments  ;  particularly  the  merchant's  hofpital,  and 
that  of  the  town.  Here  is  a  celebrated  univerfity ;  the  tingle 
college  belonging  to  which  is  an  elegant  and  commodious  build¬ 
ing.  A  confiderable  trade_was  formerly  carried  on  in  Glafgow, 
in  tobacco  and  rum  ;  but  it  has  been  lately  on  the  decline. 
Their  cotton  manufactures  rival  thofe  of  Manchefter  in  cheapnefs 
and  elegance  ;  and,  before  the  late  univerfal  check  to  that 
branch  of  our  manufactures  in  both  kingdoms,  it  is  faid  that 
cotton  goods  were  manufactured  in  Glafgow  and  its  vicinity,  to 
the  annual  amount  of  2, 000, cool.  lteriing.  A  potter}' is  like- 
wife  carried  on  here  that  emulates  in  beauty  and  elegance  the 
Staffbrdfhire  .ware.  The  printing  types  caff  here  have  been 
long  diftinguilhed  for  their  neatnefs  and  regularity ;  and- the 
glafs  manufactory  has  been  very  fuccefsful.  The  inhabitants 
of  Glafgow  and  its  fuburbs  are  computed  to  be  about  60,000. 
It  has  the  advantage  of  two  canals,  befide  the  great  canal  that 
joins  the  Clyde  to  the  Forth  ;  and  is  10  miles  S.  W.  of  Dum¬ 
barton,  and  35  W.  of  Edinburgh.  Lon.  4.  2.  W.  Lat.  55, 
52.  N. 

Pori- Glasgow,  a  town  on  the  S.  fide  of  the  Clyde, 
ere&ed  in  1710,  in  order  to  ferve  as  the  feaport  of  the  city  of 
Glafgow,  whofe  magiftrates  appoint  a  bailiff  for  the  government 
of  it.  It  has  an  excellent. harbour,  with  a  noble  pier  ;  but  ftill 
mod  of  the  thlps  that  trade  to  the  Weft  Indies  fail  from  Gree¬ 
nock,  and  return  to  that  port-  The  herring  filheries  in  the 
frith  of  Clyde  form  a  confiderable  part  of  its  trade.  Indeed  the 
excellence  of  a  Glafgow  herring  has  long  been  proverbial.  This 
port  is  fituated  21  miles  W.  by  N.  of  Glafgow. 

GLASS,  a  tranfparent,  brittle,  factitious-  body,  produced 
from  fand  melted  in  a  ftrong  fire  with  fixed  alkaline  falts,  lead, 
flags,  &c.  till  the  whole  becomes  perfectly  clear  and  fine.  The 
word  is  formed  of  the  Latin  glajlum,  a  plant  called  by  the 
Greeks  fails,  by  the  Romans  vitrum ,  by  the  ancient  Britons 
guadum,  and  by  the  Englifh  luoad.  We  find  frequent  mention 
of  this  plant  in  ancient  writers,  particularly  C.jefar,  Vitruvius, 
Pliny,  See.  who  relate,  that  the  ancient  Britons  painted  or  dyed 
their  bodies  with  glaftum,  guadum,  vitrum,  &:c.  i.  e.  with  the 
blue  colour  procured  from  this  plant.  And  hence,  the  factitious 
matter  we  are  fpeakingof  came  to  be  call ed  glafs,  as  having  al¬ 
ways  fomewhat  of  this  blueifhnefs  in  it. 

At  what  time  the  art  of  glafs-making  was  firft  invented  is 
altogether  uncertain.  Some  imagine  it  to  have  been  invented 
before  the  flood  r  but  of  this  we  have  no  direCt  proof,  though 
there  is  no  improbability  in  tile  fuppofition;  for  we  know,  that 
it  is  almoft  knpoinble  to  excite  a  very  violent  fire,  fuch  as  is 
r.eceffary  in  metallurgic  operations,  without  vitrifying  part  of 
the  bricks  or  Hones  wherewith  the  furnace  is  built.  This  in¬ 
deed  might  furnifh  the  firft  hints  of  glafs-making  ;  though  it 
is-  alfo  very  probable,  that  fuch  imperfeCt  vitrifications  would  be 
eblerved  a  long  time  before  people  thought  of  making  anv  ufe 
of  them. 

The  Egyptians  boaft,  that  this  art  was  taught  them  by  their 
great  Hornes.  Ariftophanes.  Ariftotle,  Alexander,,  Aphrodi- 


feus,  Lucretius,  and  St.  John  the  divine,  put  it  out  of  all  doubt 
that  glafs  was  ufed  in  their  days.  Pliny  relates,  that  it  was 
firft  difeovered  accidentally  in  Syria,  at  the  mouth  of  the  river 
Belus,  by  certain  merchants  driven  thither  by  a  ftorm  at  fea  ; 
who  being  obliged  to  continue  there,  and  drefs  their  victuals  by 
making  a  fire  on  the  ground,  where  there  was  great  plenty  of 
the  herb  kali  j  that  plant,  burning  to  allies,  its  falts  mixed  and 
incorporated  with  the  fand,  or  ltones  fit  for  vitrification,  and 
thus  produced  glafs  j  and  that,  this  accident  being  known,  the 
people  of  Sidon  in  that  neighbourhood  eftayed  the  work,  and. 
brought  glafs  into  ufe ;  fince  which  time  the  art  has  been  con- 
tinually  improving.  Be  this  as  it  will,  however,  the  firft  glafs- 
houfes  mentioned  in  hiftory  were  erected  in  the  city  of  Tyre, 
and  here  was  the  only  llaple  of  the  manufacture  for  many  ages. 
The  fand  which  lay  on  the  fhore  for  about  half  a  mile  round  the 
mouth  of  the  river  Belus  was  peculiarly  adapted  to  the  making 
of  glafs,  as  being  neat  and  glittering  ;  and  the  wide  range  of  the 
Tyrian  commerce  gave  an  ample  vent  for  the  productions  of  the 
furnace. 

Mr.  Nixon,  in  his  oblervations  on  a  plate  of  glafs  found  at 
Herculaneum,  which  was  deftroyed  A.  D.  80,  on  which  occafioit 
Pliny  loft  his  life,  offers  feveral  probable  conjectures  as  to  the 
ufes  to  which  fuch  plates  might  be  applied.  Such  plates,  he 
fuppofes,  might  ferve  for  fpecula,  or  looking-glaffes  5.  for  Pliny, 
in  fpeaking  of  Sidon,  adds,  Jiqmdern  etiam  fpecula  excogitaverat  .* 
the  reflection  of  images  from  thefe  ancient  fpecula  being  effeCted 
by  befmearimg  them  behind,  or  tingeing  them  through  with  fome 
dark  colour.  Another  ufe  in  which  they  might  be  employed 
was  for  adorning  the  walls  of  their  apartments,  by  way  of 
wainfeot,,  to  which  Pliny  is  fuppofed  to  refer  by  his  vitrece 
camera,  lib.  xxxvi.  cap.  25.  §  64.  Mr.  Nixon,  farther  con¬ 
jectures,  that  thefe  glafs  plates  might  be  ufed  for  windows,  as 
well  as  the  lamina  of  lapis  fpecularis  zndpbengHes,  which  were 
improvements  in  luxury  mentioned  by  Seneca,  and  introduced  in 
his  time,  Ep.  xc.  However,  there  is  no  pofitive  authority  re¬ 
lating  to  the  ufing  of  gjafs-windows  earlier  than  the  clofe  of  the 
third  century  :  Manifeftlus  ejl  (fays  LaCtantius),  mentem  efa, 
qua;  per  oculos  ea  qua  funt  oppefita,  tranfpiciat,  (piaji perfenejlras 
luccnte  'vitro  ant  fpeculari  tap'ide  obductas. 

The  firft  time  we  hear  of  glafs  made  among  the  Romans  was 
in  the  reign  of  Tiberius,  when  Pliny  relates  that  an  artift  had 
his  houfe  demolifhed  for  making  glafs  malleable,  or  rather 
flexible  5  though  Petronius  Arbiter  and  fome  others  allure  us, 
that  the  emperor  ordered  the  artift  to  be  beheaded  for  his  in¬ 
vention. 

It  appears,  however,  that  before  the  conqpeft  of  Britain  by 
the  Romans,  glafs-houfes  had  been  ereCted*  in  this  illand,  as 
well  as  in  Gaul,  Spain,  and  Italy.  Hence  in  many  parts  of 
the  country  are  to  be  found  annulets  of  glafs,  having  a  narrow- 
perforation  and  thick  rim,  denominated  by  the  remaining  Bri¬ 
tons  gleimu  naidrecdb,  or  glafs  adders,  and  which  were  probably 
in  former  times  ufed  as  amulets  by  the  druids.  See  tire  article 
Anguinum  Ovum.  It  can  fcarcely  be  queftioned  that  the 
Britons  were  futficiently  well  verfed  in  the  manufacture  of  glafs, 
to  form  out  of  it  many  more  ufeful  inftruments  than  the  glafs- 
beads.  Hiftory  indeed  allures  us,  that  they  did  manufacture  a 
confiderable  quantity  of  glafs  vefleis.  Thefe,  like  their  annu¬ 
lets,  were  molt  probably  green,  blue,  yellow,  or  black,  and 
many  of  them  curioufly  ftreaked  with  other  colours.  The  pro- 
cels  in  the  manufacture  would  be  nearly  the  fame  with  that  of 
the  Gauls  or  Spaniards.  The  fand  of  their  fhores,  being  reduced 
to  a  fulficient  degree  of  finenefs  by  art,,  was  mixed  with  three- 
fourths  of  its  weight  of  their  nitre  (much  the  fame  with  our 
kelp),  and  both  w-ere  melted-  together.  The  metal  was  then, 
poured  into  other  veffels,  where  it  was  left  to  harden  into  a 
mafs,  and  afterwards  replaced  in.  the  furnace,  where  it  be- 
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same  transparent  in  the  boiling,  and  was  afterwards  figured 
by  blowing  or  modelling  in  the  lathe  into  fuch  veflels  as  they 
wanted. 

It  is  not  probable  that  the  arrival  of  the  Romans  would  im¬ 
prove  the  glafs  manufacture  among  the  Britons.  The  tafte  of 
the  Romans  at  that  time  was  juft  the  reverfe  of  that  of  the  in¬ 
habitants  of  this  illand.  The  former  preferred  Silver  and  gold 
to  glafs  for  the  compofition  of  their  drinking  veflels.  They 
made  indeed  great  improvements  in  their  own  at  Rome,  during 
the  government  of  Nero.  The  veflels  then  formed  of  this  metal 
rivalled  the  bowls  of  porcelain  in  their  dearnels,  and  equalled 
the  cups  of  cryftal  in  their  tranfparency.  But  thefe  were  by  far 
too  coftly  for  common  ufe  ;  a  *d  therefore,  in  all  probability, 
were  neyer  attempted  in  Britain.  The  glafs  commonly  made 
ufe  of  by  the  Romans  was  of  a  quality  greatly  inferior  ;  and, 
from  the  fragments  which  have  been  dil'covered  at  the  Rations  or 
towns  of  either,  appear  to  have  confifted  of  a  thick,  fometimes 
white,  but  moftly  blue  green,  metal. 

According  to  venerable  Bede,  artificers  fkilled  in  making 
glafs  for  windows  were  brought  over  into  England  in  the  year 
674  by  abbot  Benedict,  who  were  employed  in  glazing  the 
church  and  monaftery  of  Weremouth.  According  to  others, 
they  were  firft  brought  over  by  Wilfrid,  biftiop  of  Worcefter, 
about  the  fame  time.  Till  this  time  the  art  of  making  fuch 
glafs  was  unknown  in  Britain  ;  though  glafs  windows  did  not 
begin  to  be  common  before  the  year  1180  :  till  this  period  they 
were  very  fcarce  in  private  houfes,  and  confidered  as  a  lcind  of 
luxury,  and  as  marks  of  great  magnificence.  Italy  had  them  firft, 
next  France,  from  whence  they  came  into  England. 

Venice. for  many  years  excelled  all  Europe  in  the  finenefs 
of  its  glafl'es 3  and  in  the  thirteenth  century  the  Venetians  were 
the  only  people  that  had  the  fecret  of  making  cryftal  looking- 
glaffes.  The  great  glafs-works  were  at  Muran,  or  Murano,  a 
village  near  the  city,  which  furniflied  all  Europe  with  the  fineft 
and  largeft  glafl'es. 

The  glafs  manufacture  was  firft  begun  in  England  in  1557  : 
the  finer  fort  was  made  in  the  place  called  Crutched  Friars,  in 
London  ;  the  fine  flint  glafs,  little  inferior  to  that  of  Venice, 
was  firft  made  in  the  Savoy-houfe,  in  the  Strand,  London. 
This  manufacture  appears  to  have  been  much  improved  in  1635, 
when  it  was  carried  on  with  fea-coal  or  pit-coal  inftead  of  wood, 
and  a  monopoly  was  granted  to  Sir  Robert  Manfell,  who  was 
allowed  to  import  the  fine  Venetian  flint  glaffes  for  drinking, 
the  art  of  making  which  was  not  brought  to  perfection  before 
the  reign  of  William  III.  But  the  firft  glafs  plates,  for  look- 
ing  glafl’es  and  coach  windows,  were  made  1673,  at  Lambeth, 
by  the  encouragement  of  the  duke  of  Buckingham  3  who  in 
1670  introduced  the  manufacture  of  fine  glafs  into  England, 
by  means  of  Venetian  artifts,  with  amazing  iuccefs.  So  that 
within  a  century  paft,  the  French  and  Englifh  have  not  only 
come  up  to,  but  even  furpafied,  the  Venetians  3  and  we  are  now 
no  longer  fupplied  from  abroad. 

The  French  made  a  confiderable  improvement  in  the  art  of 
glafs,  by  the  invention  of  a  method  of  calling  very  large  plates,  till 
then  unknown,  and  fcarcc  praCtifed  yet  by  any  but  themfelves 
and  the  Englilh.  That  court  applied  itfelf  with  a  laudable  in- 
duftry  to  cultivate  and  improve  the  glafs  manufacture.  A 
company  of  glafs- men  was  eltablifhed  by  letters  patent  ;  and  it 
was  provided  by  an  arret,  not  only  that  the  working  in  glafs 
fliould  not  derogate  any  thing  from  nobility,  but  even  that  none 
but  nobles  fhould  be  allowed  to  work  in  it. 

An  extenfive  manufactory  of  this  elegant  and  valuable  branch 
of  commerce  war,  firft  eftablifhed  in  Lanealhire,  about  the.  year 
1773,  through  the  Ipirited  exertions  of  a  very  refpedtable  body 
of  proprietors,  who  were  incorporated  by  an  adt  of  parliament. 
From  thofe  various  difficulties  conftantly  attendant  upon  new 
undertakings,  when  they  have  to  contend  with  powerful  foreign 


eftabliftiments,  it  has  not,  however,  been  conduced  with  any 

great  degree  of  fuccefs. 

With  regard  to  the  theory  of  'vitrification,  we  are  almoft  to¬ 
tally  in  the  dark.  In  general,  it  feems  to  be  that  ftate  in 
which  folid  bodies  are,  by  the  vehement  aCtion  of  fire,  fitted 
for  being  diffmated  or  carried  off  in  vapour.  In  all  vitrifications 
there  is  a  plentiful  evaporation  3  and  if  any  folid  fubftance  is- 
carried  off  in  vapour  by  the  intenfe  heat  of  a  burning  fpeculum, 
a  vitrification  is  always  obferved  previoufly  to  take  place.  The 
difference,  then,  between  the  ftate  of  fufion  and  vitrification  of 
a  folid  body  we  may  conceive  to  be,  that  in  the  former  the  ele¬ 
ment  of  fire  adts  upon  the  parts  of  the  folid  in  fuch  a  manner 
as  only  to  disjoin  them,  and  render  the  fubftance  fluid 3  but 
in  vitrification  the  fire  not  only  disjoins  the  particles,  but 
combines  with  them  in  a  latent  ftate  into  a  third  fubftance  j 
which,  having  now  as  much  fire  as  it  can  contain,  can  receive 
no  further  change  from  that  element  except  being  carried  off  in 
vapour. 

But  though  we  are  unable  to  effeCt  this  change  upon  folid 
bodies  without  a  very  violent  heat,  it  is  otherwife  in  the  natural 
procefles.  By  what  we  call  cryfialllzation,  nature  produces  more 
perfeCt  glaffes  than  we  can  make  with  our  furnaces.  Thefe  are 
called  precious  Jlones  but  in  all  trials  they  difeover  the  efiential 
properties  of  glafs,  and  not  of  ftones.  The  tnoft  diftinguifhing 
property  of  glafs  is  its  refitting  the  force  of  fire,  fo  that  this  ele¬ 
ment  cannot  calcine  or  change  it  as  it  does  other  bodies,  but. 
can  only  melt  it,  and  then  carry  it  off  in  vapours.  To  this  laft 
all  the  precious  ftones  are  fubjeCt.  The  diamond  (the  hardeft 
and  moft  ponderous  of  them  all)  is  ditfipable  in  a  lefs  degree  of 
heat  than  what  would  ditfipate  common  glafs.  Nor  can  it  be 
any  objedtion  to  this  idea,  that  fome  kinds  of  glafs  are  capable 
of  being  converted  into  a  kind  of porcelain  by  a  long-continued 
cementation  with  certain  materials.  This  change  happens  only 
to  thole  kinds  of  glafs  which  are  made  of  alkaline  fait  and  fand; 
and  Dr.  Lewis  hath  fhown  that  this  change  is  produced  by  the 
ditfipation  of  the  faline  principle,  which  is  the  leaft  fixed  of  the 
two.  Glafs,  therefore,  we  may  ff ill  confider  as  a  fubftance  upon 
which  the  fire  has  no  other  efl'edl  than  either  to  melt  or  ditfipate 
it  in  vapour. 

The  other  properties  of  glafs  are  very  remarkable,  fome  of 
which  follow. 

1,  It  is  one  of  the  moft  eJa/lic  bodies  in  nature.  If  the 
force  with  which  glafs  balls  ltrike  each  other  be  reckoned  16“, 
that  wherewith  they  recede  by  virtue  of  their  elafticity  will  be 
nearly  15. 

2.  When  glafs  is  fuddenly  cooled,  it  becomes  exceedingly 
brittle 5  and  this  brittlenefs  is  fometimes  attended  with  very 
furprifing  phenomena.  Hollow  bells  made  of  annealed  glafs, 
with  a  fmall  hole  in  them,  will  fly  to  pieces  by  the  heat  of  the 
hand  only,  if  the  hole  by  which  the  internal  and  external  air 
communicate  be  flopped  with  a  finger.  Lately,  however,  fome 
veflels  made  of  fuch  annealed  glafs  have  been  difeovered,  which 
have  the  remarkable  property  of  refilling  very  hard  ftrokes  given 
from  without,  though  they  ihiver  to  pieces  by  the  fliocks  re¬ 
ceived  from  the  fall  of  very  light  anff  minute  bodies  dropped  into 
their  cavities.  Thefe  glafles  may  be  made  of  any  fliape  3  all 
that  need  be  obferved  in  making  them  is,  that  their  bottom  be 
thicker  than  their  fides.  The  thicker  the  bottom  is,  the  eafier 
do  the  glafles  break.  One  whole  bottom  is  three  fingers  breadth 
irr  thjeknefs  flies  with  as  much  eafe  at  lead:  as  the  thinneft 
glafs.  Some  of  thefe  veflels  have  been  tried  with  ftrokes  of  a 
mallet  fufficient  to  drive  a  nail  into  wood  tolerably  hard,  and 
have  held  good  without  breaking.  They  have  alfo  refilled  the 
fhock  of  feveral  heavy  bodies  let  fall  into  their  cavities,  from 
the  height  of  two  or  three  feet  5  as  mufket-balls,  pieces  of  iron 
or  other  metal,  pyrites,  jafper,  wood,  bone,  &c.  But  this  is 
not  furprifing,  as  other  glafles  of  the  fame  fliape  and  fizc  will 
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t3ofhe  fame  :  but  the  wonder  is,  that  taking  a  ftuver  of  flint  of 
the  fize  of  a  fmaU  pea,  and  letting  it  fall  into  the  glats  only 
from  the  height  of  three  inches,  in  about  two  iecor.da  the  g>Bs 
flies,  and  fometimes  at  the  very  moment  of  the  fhock  ;  nay, 
a  bit  of  flint  no  larger  than  a  grain,  dropped  into  feveral  glafles 
fucceffively,  though  it  did  not  immediately  break  them,  yet 
when  fet  by,  they  all  flew  in  lefs  than  three  quarters  of  an  hour. 
Some  other  bodies  produce  this  effedl  as  well  as  flint  j  as  lap- 
phi  re,  diamond,  porcelain,  hard-tempered  flee  l  5  alio  marbles 
I'uch  as  boys  play  with,  and  likewife  pearls.  Thefe  experiments 
were  made  before  the  Royal  Society,  and  lucceeded  equally 
when  the  glafles  were  held  in  the  hand,  when  they  were  relied 
err  a  pillow,  put  in  water,  or  filled  with  water.  It  is  alio  re¬ 
markable,  that  the  glafles  broke  upon  having  their  bottoms 
flightly  rubbed  with  the  finger,  though  fame  of  them  did 
not  fly  till  half  an  hour  after  the  rubbing.  If  the  glafles  are 
every  where  extremely  thin,  they  do  not  break  in  theleciicum- 
jftances. 

Some  have  pretended  to  account  for  thefe  phenomena,  by 
laying,  that  the  bodies  dropped  into  the  veflels  caufe  a  conculfion 
■which  is  Wronger  than  the  cohefive  force  of  the  glafs,  and  con- 
fequently  that  a  rupture  mull  enfue.  But  why  dees  not  a  ball  of 
iron,  gold,  filver,  or  copper,  which  are  perhaps  a  thoufand  times 
heavier  than  the  flint,  proouce  the  fame  efteCt  ?  It  is  becaule 
they  are  not  elalfic.  But  furely  iron  is  more  elaftic  than  the 
end  of  one’s  finger.  Mr.  Euler  has  endeavoured  to  account  for 
thefe  appearances  from  his  principles  of  percuffion.  He  thinks 
that  this  experiment  entirely  overthrows  the  opinion  of  thofe 
who  meafure  the  force  of  percuffion  by  the  vis  viva,  or  abfolute 
apparent  ftrength  of  the  ftroke.  According  to  his  principles, 
the  great  hardnefs  and  angular  figure  of  the  flint,  which  makes 
the  fpace  of  contaft  with  the  glafs  extremely  l'mall,  ought  to 
caufe  an  impreffion  on  the  glafs  vaftly  greater  than  lead,_  or 
any  other  metal ;  and  this  may  account  for  the  flint’s  breaking 
the  vefl'el,  though  the  bullet,  even  falling  from  a  conflderable 
height,  does  no  damage.  Hollow  cups  made  of  green  bottle- 
glai's,  feme  of  them  three  inches  thick  at  the  bottom,  were  in- 
ftantly  broken  by  a  Oliver  of  flint,  weighing  about  two  grains, 
though  they  had  refilled  the  fhock  of  a  mufket-ball  from  the 
height  of  three  feet. 

That  Mr.  Euler  s  theory  cannot  be  conclufive  more  than  the 
other,  muft  appear  evident  from  a  very  flight  confideration.  It 
is  not  by  angular  bodies  alone  that  the  glafles  are  broken.  The 
marbles  with  which  children  play  are  round,  and  yet  they  have 
the  fame  effeft  with  the  angular  flint.  Befides,  if  it  was  the 
mere  force  of  percuffion  which  broke  the  glaffes,  undoubtedly 
the  fradlure  would  always  take  place  at  the  very  inftant  of  the 
Broke  ;  but  we  have  feen,  that  this  did  not  happen  fometimes 
till  a  very  conflderable  fpace  of  time  hadelapfed.  It  is  evident, 
therefore,  that  this  effeih  is  occasioned  by  the  putting  in  motion 
fome  fubtile  fluid  with  which  the  fubftance  of  the  glafs  is  filled, 
and  that  the  motions  of  this  fluid,  when  once  excited  in  a  par¬ 
ticular  part  of  the  glafs,  foon  propagate  themfelves-through  the 
whole  or  greateft  part  of  it,  by  which  means  the  cohefive  power 
becomes  at  laft  too  weak  to  refill:  them.  There  can  be  little 
doubt  that  the  fluid  juft  now  mentioned  is  that  of  ele&ricity. 
It  is  known  to  exift  in  glafs  in  very  great  quantity  5  and  it 
alfo  is  known  to  be  capable  of  breaking  glafles,  even  when  an¬ 
nealed  with  the  greateft:  care,  if  put  into  too  violent  a  motion. 
Probably  the  cooling  of  glafs  haftily  may  make  it  more  eledtric 
than  is  confiftent  with  its  cohefive  power,  fo  that  it  is  broken 
by  the  leaft  increafe  of  motion  in  the  elediric  fluid  by  fridfion  or 
otherwife.  This  is  evidently  the  cafe  when  it  is  broken  by  rub¬ 
bing  with  the  finger ;  but  why  it  fliould  alfo  break  by  the  mere 
contadt  of  flint  and  the  other  bodies  above  mentioned,  has  not 
yet  been  fatisfadtorily  accounted  for. 

A  moft  remarkable  phenomenon  alfo  is  produced  in  glafs 
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tubes  placed  in  certain  circumftances.  When  thefe  are  laid  be¬ 
fore  a  tire  in  an  horizontal  pofition,  having  their  extremities 
properly  fupported,  they  acquire  a  rotatory  motion  round  their 
axis,  and  alfo  a  progreffive  motion  towards  the  fire,  even  when 
their  fupports  are  declining  from  the  fire,  fo  that  the  tubes  will 
move  a  little  way  up  hill  towards  the  fire.  When  the  progreffive 
motion  of  the  tubes  towards  the  fire  is  flopped  by  any  obftacle, 
their  rotation  {till  continues.  When  the  tubes  are  placed  in  a 
nearly  upright  pofture,  leaning  to  the  right  hand,  the  motion 
will  be  from  eaft  to  weft ;  but  if  they  lean  to  the  left  hand,  their 
motion  will  be  from  weft  to  eaft  ;  and  the  nearer  they  are  placed 
to  the  perfedtly  upright  pofture,  the  lefs  will  the  motion  be  ei¬ 
ther  way.  If  the  tube  is  placed  horizontally  on  a  glals  plane, 
the  fragment,  for  inftance,  of  coach  wirdow-glafs,  inftead  of 
moving  towards  the  fire,  it  will  move  from  it,  and  about  its 
axis  in  a  contrary  diredlion  lo  what  it  had  done  before  5  nay, 
it  will  recede  from  the  fire,  and  move  a  little  up  hill  when  the 
plane  inclines  towards  the  fire.  Thefe  experiments  are  recorded 
in  the  Philofophical  Tranfadtions.  They  fucceeded  beft  with 
tubes  about  20  or  22  inches  long,  which  had  in  each  end  a  pretty 
ftrong  pin  fixed  in  cork  for  an  axis. 

The  reafon  given  for  thefe  phenomena  is  the  fwelling  of  the 
tubes  towards  the  fire  by  the  heat,  which  is  known  to  expand  all 
bodies.  For,  fay  the  adopters  of  this  hypothefis,  granting  the 
exiftence  of  fuch  a  fwelling,  gravity  muft  pull  the  tube  down 
when  fupported  near  its  extremities  ;  and  a  freffi  part  being  ex- 
pofed  to  the  fire,  it  mult  alfo  fwell  out  and  fall  dawn,  and  fo 
on.  But,  without  going  farther  in  the  explanation  of  this  hy¬ 
pothefis,  it  may  be  here  remarked,  that  the  fundamental  prin¬ 
ciple  on  which  it  proceeds  is  falfe  :  for  though  fire  indeed  makes 
bodies  expand,  it  does  not  increafe  them  in  weight ;  and 
therefore  the  fides  of  the  tube,  though  one  of  them  is  expanded 
by  the  fire,  muft  ftill  remain  in  equilibria ;  and  hence  we  muft 
conclude,  that  the  caufes  of  thefe  phenomena  remain  yet  to  be 
difeovered. 

4.  Glafs  is  lefs  dilatable  by  heat  than  metalline  fubftances, 
and  folid  glafs  flicks  are  lei's  dilatable  than  tubes.  This  was 
firft  difeovered  by  Col.  Roy  (fee  Phil.  Tranf.  vol.  lxvii.  p.  663), 
in  making  experiments  in  order  to  reduce  barometers  to  a 
greater  degree  of  exaftnefs  than  hath  hitherto  been  found  prac¬ 
ticable  j  and  fince  his  experiments  were  made,  one  of  the  tubes 
18  inches  long,  being  compared  with  a  folid  glafs  rod  of  the 
fame  length,  the  former  was  found  by  a  pyrometer  to  expand 
four  times  as  much  as  the  other,  in  a  heat  approaching  to  that  of 
boiling  oil.  On  account  of  the  general  quality  which  glafs  has 
of  expanding  lefs  than  metal,  M.  de  Luc  recommends  it  to  be 
iffed  in  pendulums  :  and  he  lays  it  has  alfo. this  good  quality, 
that  its  expanfions  are  always  equable  and  proportioned  to  the 
degrees  of  heat ;  a  quality  which  is  not  to  be  found  in  any  other 
fubftance  yet  known. 

5.  Glafs  appears  to  be  more  fit  for  the  condenfation  of  vapours 
than  metallic  fubftances.  An  open  glafs  filled  with  water,  in 
the  fummer  time,  will  gather  drops  of  water  on  the  outfide,  juft 
as  far  as  the  water  in  the  infide  reaches  ;  and  a  perfop’s  breath 
blown  on  it  manifeftly  moiftens  it.  Glafs  alfo  becomes  moift 
with  dew,  when  metals  do  not.  See  Dew. 

6.  A  drinking-glafs  partly  filled  with  water,  and  rubbed  on 
the  brim  with  a  wet  finger,  yields  mufical  notes ,  higher  or  lower 
as  the  glafs  is  more  or  lefs  full,  and  will  make  the  liquor  frilk 
and  leap  about.  See  Harmonica. 

7.  Glafs  is  pofleffed  of  extraordinary  eleftrical  virtues.  See 
Electricity,  paffim. 

Materials  for  Making  Glass.  The  materials  whereof  glafs 
is  made,  we  have  already  mentioned  to  be  fait  and  fand  or  ftones. 

1 .  The  fait  here  ufed  is  procured  from  a  fort  of  afhes  brought 
lrom  the  Levant,  called  polverine,  or  rochetla  ;  which  afhes 
are  thofe  of  a  fort  of  water-plant  called  kali)  cut  down  in  fum- 
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mer,  dried  in  the  fun,  and  burnt  in  heaps,  either  on  the  ground 
or  on  iron  grates ;  the  allies,  falling  into  a  pit,  grow  into  a  hard 
mafs,  or  Hone,  fit  for  ul'e.  It  may  a'fo  be  procured  from  com¬ 
mon  kelp,  or  the  allies  of  the  fucus  veficulofus.  See  Keli>  and 
Fucus. 

To  obtain  the  fait,  thefe  allies  or  polverine  are  powdered 
and  lifted,  then  put  into  boiling  water,  and  there  kept  till  one 
third  of  the  water  be  confumed  ;  the  whole  being  ftirred  up  from 
time  to  time,  that  the  allies  may  incorporate  with  the  fluid, 
and  all  its  lalts  be  extracted  .  then  the  vefiel  is  filled  up  with  more 
water,  and  boiled  over  again,  till  one  half  be  confumed ;  what 
remains  is  a  fort  of  ley,  llrongly  impregnated  with  lalt.  This 
ley,  Foiled  over  again  in  freih  coppers,  thickens  in  about  24 
hours,  and  fhnots  its  fait ;  which  is  to  be  ladled  out,  as  it  fhoots, 
into  earthen  pans,  and  thence  into  wooden  vats  to  drain  and 
dry.  This  done,  it  is  grofsly  pounded,  and  thus  put  in  a  fort 
of  oven  called  calcar  to  dry.  It  may  be  added,  that  there  are 
other  plants,  befides  kali  and  fucus,  which  yield  a  fait  fit  for 
glafs  :  fuch  are  the  common  way-thiftle,  bramble,  hops,  worm¬ 
wood,  woad,  tobacco,  fern,  and  the  whole  leguminous  tribe,  as 
peafe,  beans,  See. 

Pearl-allies  form  a  leading  flux  in  the  manufacture  of  glafs, 
and  moftly  fupply  the  place  of  the  Levant-alhes,  the  barillas  of 
Spain,  and  many  other  kinds,  which  were  formerly  brought 
here  for  making  both  glafs  and  fioap.  See  Pearl -AJhcs. 

There  are  other  fluxes  ufed  for  different  kinds  of  glafs,  and 
for  various  purpofes,  as  calcined  lead,  nitre,  fea-falt,  bor:  x, 
arfenic,  fmiths’  clinkers,  and  wood-allies,  containing  the  earth 
and  lixiviate  falts  as  produced  by  incineration.  '  *  it  regard  to 
thefe  feveral  fluxes,  we  may  obferve,  in  general,  that  the  more 
calx  of  lead,  or  other  metallic  earth,  enters  into  the  cbmpofit  ion 
of  any  glafs,  fo  much  the  more  fufible,  loft,  coloured,  and  denfe 
this  glafs  is,  and  reciprocally. 

The  colours  given  to  glafs  by  calces  of  lead  are  fliades  of 
yellow  ;  on  the  other  hand,  glafles  that  contain  only  faline  fluxes 
partake  of  the  properties  of  falts  ,  they  are  lefs  heavy,  lefs 
denfe,  harder,  whiter,  more  brilliant,  and  more  brittle  than 
the  former  ;  and  glalfes  containing  both  faline  and  metallic 
fluxes  doalfo  partake  of  the  properties  of  both  thefe  fubftances. 
Glafles  too  faline  are  eaf  ly  fufceptible  of  alteration  by  the  aCtion 
of  air  and  water  ;  efpecially  thofe  in  which  alkali  prevails  ;  and 
thefe  are  alfo  liable  to  be  injured  by  acids.  Thofe  that  contain 
too  mur1'  borax  and  arfenic,  though  at  firft  they  appear  very 
beautiful,  quickly  tarnilh  and  become  opake  when  expofed  to 
air.  By  attending  to  tin  ie  properties  of  different  fluxes,  phlo- 
giftic  or  faline,  the  artift  may  know  how  to  adjuft  the  propor¬ 
tions  of  thefe  to  land  or  powdered  flints,  for  the  various  kinds 
of  glafs.  See  the  art:  -le  Vitrification. 

2.  The  fand  or  done  called  by  the  artifts  tarfo  is  the  fecond  in¬ 
gredient  in  glafs,  and  that  which  gives  it  its  body  and  firmnefs. 
Thefe  Hones,  Agricola  obferves,  mult  be  fuch  as  will  fufe ;  and 
of  the  fe  fuch  as  are  white  and  tranfparent  are  bell ;  fo  that  cryf- 
tal  challenges  the  precedency  of  all  others.  At  Venice  they 
chiefly  ufe  a  fort  of  pebble,  found  in  the  river  Tefino,  refembling 
white  marble,  and  called  cuogola.  Indeed  Ant.  Neri  allures  us, 
that  all  Hones  which  will  ftrike  fire  with  Heel  are  fit  to  vitrify  : 
but  Dr.  Morret  Ihows,  that  there  are  fome  exceptions  from  this 
rule.  Flinis  are  admirable  ;  and  when  calcined,  powdered,  and 
fearced,  make  a  pure  white  cryftalline  metal  :  but  the  expence 
of  preparing  them  makes  the  mailers  of  ourglafs-houfes  fparing 
of  their  ufe.  Where  proper  Hones  cannot  be  fo  conveniently 
bad,  fand  is  ufed.  The  beH  for  this  purpofe  is  that  which  is 
white,  fmall,  and  Ihining  ;  examined  by  the  microfcope,  it 
appears  to  be  fmall  fragments  of  rock  cryftal.  For  green  glafs, 
that  which  is  of  a  foft  texture,  and  more  gritty  ;  it  is  to  be  well 
walked,  winch  is  all  the  preparation  it  needs.  Our  glafs-houfes 
are  furniilied  with  white  fand  for  their  cryilal  glafles  from  Lynn 
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in  Norfolk,  and  MaidHone  in  Kent,  and  with  the  coarfer  for 
green  glafs  from  Woolwich. 

Some  mention  a  third  ingredient  in  glafs,  viz.  manganefe,  a 
kind  of  pfeudo-loadHone,  dug  up  in  Germany,  Italy,  and  even 
in  Mendip  hills  in  Somerfetlhire.  But  the  proportion  hereof 
to  the  rell  is  very  inconfiderable,  befide  that  it  is  not  ufed  in 
all  glafs.  Its  office  is  to  purge  oft'  the  natural  greenilh  colour, 
and  give  it  fome  other  tinflure  required.  For  this  purpofe  it 
fliould  be  chofen  of  a  deep  colour,  and  free  from  fpecks  of  a  me¬ 
talline  appearance,  or  a  lighter  caft  ;  manganefe  requires  to  be 
well  calcined  in  a  hot  furnace,  and  then  to  undergo  a  thorough 
levigation.  The  effeCt  of  manganefe  in  deftroying  the  colours 
of  glafs,  and  hence  called  the  foap  of  glafs,  is  accounted  for  by 
M.  Montamy,  in  his  Trait J  des  Couleurs  pour  la  Peinture  en 
Email,  in  the  following  manner  :  The  manganefe  deftroys  the 
green,  olive,  and  blue  colours  of  glafs,  by  adding  to  them  a 
purple  tinge,  and  by  the  mixture  producing  a  blackifh  brown 
colour ;  and  as  blacknefs  is  caufed  merely  by  an  abforption  of 
the  rays  of  light,  the  blackifh  tinge  given  to  the  glafs  by  the 
mixture  of  colours  prevents  the  reflection  of  fo  many  rays, 
and  thus  renders  the  glafs  lefs  coloured  than  before.  Hut  the 
black  produced  i>,  this  l'ubftance  fuggefts  an  obvious  reafon  for 
uling  it  very  fparingly  in  thofe  compofitions  of  glafs  which  are 
required  to  be  very  tranlparent.  Nitre  or  faltpetre  is  alfo  ufed 
wi.h  the  fame  intention  ;  for  by  deftroying  in  a  certain  degree 
t  ie  phlogiflon  which  gives  a  (trong  tinge  of  yellow  to  glafs  pre¬ 
pared  with  lead  as  a  flux,  it  ferves  to  free  it  from  this  coloured 
tinge;  and  in  faline  glafles,  nitre  is  requifite  in  a  fmaller  pro¬ 
portion  to  render  them  fufficientiv  tranfparent,  as  in  the  cafe  of 
looking-srlafs  and  other  kinds  of  plates. 

The  manufactured  glafs  now  in  ufe  may  be  divided  into  three 
general  kinds ;  white  tranfparent  glafs,  coloured  glafs,  and 
common  green  or  bottle  glafs.  Of  the  firlt  kind  there  is  a  great 
variety  ;  as  the  flint  glafs,  as  it  is  called  with  us,  and  the  Ger¬ 
man  cryftal  glafs,  which  are  applied  to  the  fame  ufes  ;  the  glafs 
for  plates  for  mirrors  or  looking-glaffies  ;  ihe  glafs  for  windows 
and  other  lights;  and  the  glafs  for  phials  and  fmall  veffiels.  And 
thefe  again  differ  in  the  fubftances  employed  as  fluxes  in  forming 
them,  as  well  as  in  the  coarf'enefs  or  finenefs  of  fuch  as  are  ufed 
for  their  body.  The  flint  and  cryftal,  mirror,  and  beft  window 
glafs,  not  only  require  l'uch  purity  in  the  fluxes  as  may  render 
it  practicable  to  free  the  glafs  perfectly  from  all  colour,  but 
for  the  fame  reafon  likewife,  either  the  white  Lynn  fand,  cal¬ 
cined  flints,  or  white  pebbles,  fliould  be  ufed.  The  others  do 
not  demand  the  fame  nicety  in  the  choice  of  the  materials  ; 
though  the  fecond  kind  of  window  glafs,  and  the  belt  kind  of 
phial,  will  not  be  fo  clear  as  they  ought,  if  either  too  brown 
fand  or  impure  falts  be  fuft'ered  to  enter  into  their  compoli- 
tion.  Of  coloured  glafs  there  is  a  great  variety  of  forts,  differing 
in  their  hues  or  other  properties  according  to  the  oceafions  for 
which  they  are  wanted.  The  differences  in  the  latter  kind  depend 
on  the  judicious  preparation  and  management  of  the  artifts 
by  whom  they  are  manufactured,  as  will  be  afterwards  ex¬ 
plained. 

Glass -Furnaces.  In  the  manufacture  of  glafs  there  are  three 
forts  of  furnaces  ufed  ;  one  called  calcar  is  for  the  frit ;  the  l'e- 
cond  is  for  working  the  glafs  ;  the  third  ferves  to  anneal  the 
glafs,  and  is  called  the  leer.  See  plate  44.  The  calcar  re- 
fembles  an  oven  ten  feet  long,  feven  feet  broad,  and  two  deep  : 
the  fuel,  which  in  Britain  is  fea-coal,  is  put  into  a  trench  on 
one  fide  of  the  furnace  ;  and  the  flame  reverberating  from  the 
roof  upon  the  frit  calcines  it.  The  glafs-furnace,  or  working- 
furnace,  is  round,  of  three  yards  diameter,  and  two  high  ;  or 
thus  proportioned.  It  is  divided  into  three  paits,  each  of  which 
is  vaulted.  Tne  lower  part  is  properly  called  the  crown,  and  is 
made  in  that  form.  Its  ufe  is  to  keep  a  brilk  fire,  which  is 
never  put  out.  The  mouth  is  called  the  bocca.  There  are  fe- 
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veral  holes  in  the  arch  of  this  crown,  through  which  the  flame 
pafles  into  the  fecond  vault  or  partition,  and  reverberates  into 
the  ports  filled  with  the  ingredients  above  mentioned.  Round 
the  infides  are  eight  or  more  pots  placed,  and  piling  pots  on 
them.  The  number  of  pots  is  always  double  that  of  the  boccas 
or  mouths,  or  of  the  number  of  workmen,  that  each  may  have 
one  pot  refined  to  work  out  of,  and  another  for  metal  to  refine 
in  while  he  works  out  of  the  other.  Through  the  working 
holes  the  metal  is  taken  out  of  the  pots,  and  the  pots  are  put 
into  the  furnace;  and  thefe  holes  are  flopped  with  moveable 
covers  made  of  lute  and  brick,  to  fcreen  the  workmen’s  eyes 
from  the  fcorehing  flames.  On  each  fide  of  the  bocca  or 
mouth  is  a  bocarella  or  little  hole,  out  of  which  coloured  glafis 
or  finer  metal  is  taken  from  the  piling  pot.  Above  this  oven 
there  is  the  third  oven  or  leer,  about  five  or  fix  yards  long, 
where  the  vefl'els  of  glafs  are  annealed  or  cooled  :  this  part 
coniifts  of  a  tower,  befides  the  leer,  into  which  the  flame 
afcends  front  the  furnace.  The  tower  has  two  mouths,  through 
which  the  glafies  are  put  in  with  a  fork,  and  fet  on  the  floor  or 
bottom  :  but  they  are  drawn  out  on  iron  pans,  called  fracb:s, 
through  the  leer,  to  cool  by  degrees  ;  fo  that  they  are  quite 
cold  by  the  time  they  reach  the  mouth  of  the  leer,  which  enters 
the  farolel  or  room  where  the  glafles  are  to  be  flowed. 

But  the  green  glafs  furnace  is  i'quare ;  and  at  each  angle  it 
has  an  arch  for  annealing  or  cooling  glafles.  The  metal  is 
wrought  on  two  oppofite  tides,  and  on  the  other  two  they  have 
their  colours,  into  which  are  made  linnet  holes  for  the  fire  to 
come  from  the  furnace  to  bake  the  frit,  and  to  difeharge  the 
Imoke.  Fires  are  made  in  the  arches  to  anneal  the  work,  fo 
that  the  whole  procels  is  done  in  one  furnace. 

Thefe  furnaces  inuft  not  be  of  brick,  but  of  hard  fandy 
flones.  In  France,  they  build  the  outfide  of  brick  ;  and  the 
inner  part,  to  bear  the  fire,  is  made  of  a  fort  of  fuller’s  earth, 
or  tobacco-pipe  clay,  of  which  earth  they  all'o  make  their 
melting  pots.  In  Britain  the  pots  are  made  of  Sturbridge 
clay. 

Mr.  Elancourt  ohferves,  that  the  worfi  and  rougheft  work 
in  this  art  is  the  changing  the  pots  when  they  are  worn  out  or 
cracked.  In  this  cafe,  the  great  working  hole  mufi  be  unco¬ 
vered;  the  faulty  pot  muft  be  taken  out  with  iron  hooks  and 
forks,  and  a  new  one  muft  be  fpeedily  put  in  its  place,  through 
the  flames,  by  the  hands  only.  For  this  work,  the  man  guards 
hi  ml  elf  with  a  garment  made  of  fkins,  in  the  fhape  of  a  pan¬ 
taloon,  that  covers  him  all  but  his  eyes,  and  is  made  as  wet  as 
poifible  :  the  eyes  are  defended  with  a  proper  fort  of  glafs. 

hjlrumcnts  for  making  of  Glass.  The  inftrnments  made 
ufe  of  in  this  worlc  may  be  reduced  to  thefe  that  follow.  A 
blowing- pipe,  made  of  iron,  about  two  feet  and  a  half  long, 
with  a  wooden  handle.  An  iron  rod  to  take  up  the  glafs  after 
it  is  blown,  and  to  cut  off  the  former.  Sciiiars  to  cut  the 
glafs  when  it  comes  oft  from  the  firfl:  hollow  iron.  Shears  to 
cut  and  drape  great  glafles,  &rc.  An  iron-ladle,  with  the  end 
of  the  handle  cafed  with  wood,  to  take  the  metal  out  of  the 
refining  pot,  to  put  it  into  the  workmen’s  pots.  A  fmall  iron- 
ladle,  cafed  in  the  fame  manner,  to  fkirn  the  alkalic  fait  that 
fvvims  at  top,.  Shovels,  one  like  a  peel,  to  take  up  the  great 
glafies;  another,  like  a  fire-fliovel,  to  feed  the  furnace  with 
coals.  A  hooked  iron  fork,  to  fiir  the  matter  in  the  pots. 
An  iron  rake  for  the  lame  purpofe,  and  to  fiir  the  frit.  An 
iron  fork,  to  change  or  pull  the  pots  out  of  the  furnace,  See. 

Compofitions  for  White  and  Cryjlal  Glass.  i.  To  make 
cryjlal  glafs,  take  of  the  whitelt  tarlo,  pounded  fmall,  and 
learned  as  one  as  flour,  200  pounds;  of  the  fait  of  polverine 
1  jo  pounds;  mix  them  together,  and  put  them  into  the  fur¬ 
nace  called  the  calcar,  firfl  heating  it.  For  an  hour  keep  a 
moderate  fire,  and  keep  ltirring  the  materials  with  a  proper 
rake,  that  they  may  incorporate  and  calcine  together;  tfien  in- 


creafe  the  fire  for  five  hours  ;  after  which  take  out  the  matter ; 
which,  being  now  fulflciently  calcined,  is  called  frit.  From  the 
calcar  put  the  frit  in  a  dry  place,  and  cover  it  up  from  the  duft 
for  three  or  four  months.  Now  to  make  the  glafs  or  cryfial, 
take  of  this  cryfial  frit,  called  alio  lollito ;  fet  it  in  pots  in  the 
furnace,  adding  to  it  a  due  quantity  of  magnefiaor  manganefe  : 
when  the  two  are  fufed,  call  the  fluor  into  fair  water,  to  clear  it 
of  the  fait  called  fandiver,  which  would  otherwife  make  the 
cryfial  obl'cure  and  cloudy.  This  lotion  muft  be  repeated  again 
and  again,  as  often  as  needful,  till  the  cryftal  be  fully  purged  ; 
or  this  feum  may  be  taken  off  by  means  of  proper  ladles.  Then 
let  it  to  boil  four,  five,  or  fix  days ;  which  done,  fee  whether  it 
have  manganefe  enough  ;  and  if  it  be  yet  greenifh,  add  more 
manganefe,  at  diferetion,  by  little  and  little  at  a  time,  taking 
care  not  to  overdofe  it,  becaufe  the  manganefe  inclines  it  to  a 
blackilh  hue.  Then  let  the  metal  clarify,  till  it  becomes  of  a 
clear  and  ftiining  colour  ;  which  done,  it  is  fit  to  be  blown  ox‘ 
formed  into  vefl'els  at  pleafure. 

2.  Flint  glafs,  as  it  is  called  by  us,  is  of  the  fame  general 
kind  with  that  which  in  other  places  is  called  cryftal  glafs.  It 
had  this  name  from  being  originally  made  with  calcined  flints, 
before  the  ufe  of  the  white  land  was  underftood,  and  retains 
the  name,  though  no  flints  are  now  ufed  in  the  compofition  of 
it.  This  flint  glafs  differs  from  the  other,  in  having  lead  for 
its  flux,  and  white  (and  for  its  body  ;  whereas  the  fluxes  ufed 
for  the  cryfial  glafs  are  falts  or  arfenic,  and  the  body  confifts  of 
calcined  flints  or  white  river  pebbles,  tarfo,  or  fuch  flones.  To 
the  white  land  and  lead  a  proper  proportion  of  nitre  is  added, 
to  burn  away  the  phlogifton  of  the  lead,  and  alfo  a  fmall  quan¬ 
tity  of  magnefia  ;  and  in  fome  works  they  ufe  a  proportional 
quantity  of  arlenic  to  aid  the  fluxing  ingredients.  The  molt 
perfedt  kind  of  flint  glafs  may  be  made  by  fufing  with  a  very 
ftrong  fire  120  pounds  of  the  white  fand,  50  pounds  of  red 
lead,  40  pounds  of  the  bell  pearl-aflies,  20  pounds  of  nitre, 
and  five  ounces /of  magnefia.  Another  compofition  of  flint 
glafs,  which  is  faid  to  come  nearer  to  the  kind  now  made,  is  the 
following:  120  pounds  of  land,  54  pounds  of  the  bell  pearl- 
aflies,  36  pounds  of  red-lead,  12  pounds  of  nitre,  and  6  ounces 
of  magnefia.  To  either  of  thefe  a  pound  or  two  of  arfenic  may 
be  added,  to  increafe  the  flux  of  the  compofition.  A  cheaper 
compofition  of  flint  glafs  may  be  made  with  120  pounds  of 
white  fand,  3  5  pounds  of  the  beft  pearl-afhes,  40  pounds  of 
red-lead,  13  pounds  of  nitre,  6  pounds  of  arfenic,  and  4  ounces  of 
magnefia  ;  or  inlfead  of  the  arlenic  may  be  fubltituted  1  <5  pounds 
of  common  fait ;  but  this  will  be  more  brittle  than  the  other. 
The  cheapeft  compofition  for  the  worft  kind  of  flint  glafis  con- 
fifts  of  120  pounds  of  white  land,  30  pounds  of  red  lead,  20 
pounds  of  the  bell  pearl-afhes,  10  pounds  of  nitre,  13  pounds 
of  common  fait,  and  6  pounds  of  arfenic.  The  beft  German 
cryftal  glals  is  made  of  120  pounds  of  calcined  flints  or  white 
fand,  70  pounds  of  the  beft  pearl-allies,  10  pounds  of  faltpetre, 
half  a  pound  of  arfenic,  and  five  ounces  of  magnefia.  But  a 
cheaper  compofition  is  formed  of  120  pounds  of  calcined  flints 
or  white  fand,  46  pounds  of  pearl-afhes,  7  pounds  of  nitre,  6 
pounds  of  arfenic,  and  5  ounces  of  magnefia. 

A  glafs  much  harder  than  any  prepared  in  the  common  way 
may  be  made  by  the  help  of  borax  in  the  following  method  : 
Take  four  ounces  of  borax,  and  an  ounce  of  fine  fand;  reduce 
both  to  a  fubtile  powder,  and  melt  them  together  in  a  large 
clofe  crucible  fet  in  a  wind  furnace,  keeping  up  a  ftrong  fire 
for  half  an  hour;  then  takeout  the  crucible,  and  when  cold 
break  it,  and  there  will  found  at  the  bottom  a  pure  hard 
glafs  capable  of  cutting  common  glafs  like  a  diamond.  This 
experiment,  duly  varied,  lays-  Dr.  Shaw,  may  lead  to  feveral 
ufeful  improvements  in  the  making  of  glafs,  enamels,  and  fiadti- 
tious  gems,  and  fhows  an  expeditious  method  of  making 
glals  without  any  fixed,.,  alkali,  which  has  been  generally 
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thought  an  effential  ingredient  in  glafs;  and  it  is  not  yet  known 
whether,  calcined  crytlal  or  other  l'ubftances  being  added  to  this 
fait  inttead  of  fand,  it  might  not  make  a  gluts  approaching  to 
the  nature  of  a  diamond. 

There  are  three  principal  kinds  of  glafles,  diftinguifhtd  by 
the  form  or  manner  of  working  them,  viz.  I.  Round glafs,  as 
thofe  of  our  veffels,  phials,  drinking-glalTes,  3c c.  II.  Table  or 
window  glafs,  of  which  there  are  various  kinds ;  viz.  crown- 
glafs,  jealous-glals,  &c.  III.  Plate  glafs  or  mirror- glafs. 

I.  Working  or  blowing  Round  Glass.  The  working  fur¬ 
nace,  we  have  obferved,  is  round,  and  has  fix  boccas  or  aper¬ 
tures  :  at  one  of  thefe  called  the  great  bocca ,  the  furnace  is 
heated,  and  the  pots  of  frit  are  at  this  fet  in  the  furnace  ;  two 
other  fmaller  holes,  called  bocarellas,  ferve  to  lade  or  take  out 
the  melted  metal,  at  the  end  of  an  iron,  to  be  worked  into  veffels. 
At  the  other  holes  they  put  in  pots  of  fufible  ingredients,  to  be 
prepared  and  at  laft  emptied  into  the  lading  pot.  Thege  are 
fix  pots  in  each  furnace,  all  made  of  tobacco-pipe  clay,  proper 
to  lutlain  not  only  the  heat  of  the  fire,  but  alfo  the  effect  of  the 
polverine,  which  penetrates  every  thing  elfe.  There  are  only 
two  of  thefe  pots  that  work  :  the  rett  ferve  to  prepare  the 
matter  for  them.  The  fire  of  the  furnace  is  made  and  kept  up 
with  dry  hard  wood,  call  in  without  intermifiion  at  fix  aper¬ 
tures. 

When  the  matter  contained  in  the  two  pots  is  lufficiently 
vitrified,  they  proceed  to  blow  or  fafhion  it.  For  this  purpol’e 
the  workman  dips  his  blowing-pipe  into  the  melting-pot ;  and, 
by  turning  it  about,  the  metal  iticks  to  the  iron  more  firmly 
than  turpentine.  This  he  repeats  four  times,  at  each  time 
rolling  the  end  of  his  inllrument,  with  the  hot  metal  thereon,  on 
a  piece  of  plate-iron  ;  over  which  is  a  veffel  of  water  which  helps 
to  cool,  and  fo  to  confolidate  and  to  difpofe  that  matter  to  bind 
more  firmly  with  what  is  to  be  taken  next  out  of  the  melting 
pot.  But  after  he  has  dipt  a  fourth  time,  and  the  workman 
perceives  there  is  metal  enough  on  the  pipe,  he  claps  his 
mouth  immediately  to  the  other  end  of  it,  and  blows  gently 
through  the  iron  tube,  till  the  metal  lengthens  like  a  bladder 
about  a  foot.  Then  he  rolls  it  on  a  marble  ttone  a  little  while 
to  polifh  it ;  and  blows  a  fecond  time,  by  which  he  brings  it  to 
the  fiiape  of  a  globe  of  about  18  or  20  inches  diameter.  Every 
time  he  blows  into  the  pipe,  he  removes  it  quickly  to  his 
cheek  :  qtherwife  he  would  be  in  danger,  by  often  blowing,  of 
drawing  the  flame  into  his  mouth  ;  and  this  globe  may  be  Bat¬ 
tened  by  returning  it  to  the  fire,  and  brought  into  any  form 
by  (lamp  irons,  which  are  always  ready.  When  the  glafs  is 
thus  blown,  it  is  cut  off  at  the  collet  or  neck,  which  is  the 
narrow  part  that  ftuck  to  the  iron.  The  method  of  performing 
this  is  as  follows  :  The  pipe  is  relied  on  an  iron  bar,  clofe  by 
the  collet  ;  then  a  drop  of  cold  water  being  laid  on  the  collet, 
it  will  crack  about  a  quarter  of  an  inch,  which,  with  a  flight 
blow  or  cut  of  the  fhears,  will  immediately  feparate  the  collet. 

After  this  is  done,  the  operator  dips  the  iron  rod  into  the 
melting-pot,  by  which. he  extracts  as  much  metal  as  ferves  to 
attract  the  glafs  he  has  made,  to  which  he  now  fixes  this  rod 
at  the  bottom  of  his  work,  oppofite  to  the  opening  made  by  the 
breaking  of  the  collet.  In  this  pofition  the  glafs  is  carried  to 
the  great  bocca  or  mouth  of  the  oven,  to  be  heated  and  lealded  ; 
by  which  means  it  is  again  put  into  f’uch  a  loft  (late,  that,  by 
the  help  of  an  iron  inllrument,  it  can  be  pierced,  opened,  and 
widened,  without  breaking.  But  the  veffel  is  not  finifhed  till 
it  is  returned  to  the  great  bocca ;  where  being  again  heated 
thoroughly,  and  turned  quickly  about  with  a  circular  motion, 
it  will  open  to  any  fize,  by  means  of  the  heat  and  motion.  If 
there  remain  any  fuperfluities,  they  are  cut  oil  with  the  fhears: 
for,  till  the  glafs  is  cool,  it  remains  in  a  loft  ilexible  ftate.  It 
is  therefore  taken  , from  the  bocca,  and  carried  to  an  earthen 


bench,  covered  with  brands,  which  are  coals  extinguifhed, 
keeping  it  turning;  beeaufe  the  motion  prevents  any  lettling, 
and  preferves  an  evenr.els  in  the  face  of  the  glafs,  where,  as  it 
cools,  it  comes  to  its  confiltency  ;  being  firfi  cleared  from  the 
iron  rod  by  a  flight  flroke  by  the  hand  of  the  workman.  If  the 
vellel  conceive^  in  the  workman’s  mind,  and  whofe  body  is  al¬ 
ready  made,  requires  a  foot,  or  a  handle,  or  any  other  member 
or  decoration,  he  makes  them  feparately ;  and  now  begins  to 
join  them  with  the  help  of  hot  metal,  which  he  takes  out  of 
the  pots  with  his  iron-rod :  but  the  glafs  is  not  brought  to  its 
true  hardnefs  till  it  has  palled  the  leer  or  annealing  oven  de- 
feribed  above. 

II.  Working  or  blowing  of  Window  or  Table  Glass.  The 
method  of  working  round  glafs,  or  veffels  of  any  fort,  is  in 
every  particular  applicable  to  the  working  of  window  or  table 
glafs,  till  the  blowing  iron  has  been  dipt  the  fourth  time.  But 
then,  intlead  of  rounding  it,  the  workman  blows,  and  fo  ma¬ 
nages  the  metal  upon  the  iron  plate,  that  it  extends  two  or 
three  feet  in  the  form  of  a  cylinder.  This  cylinder  is  put  again 
to  the  fire,  and  blown  a  fecond  time,  and  is  thus  repeated  till  it 
is  extended  to  the  dimenfions  required,  the  fide  to  which  the 
pipe  is  fixed  diminifhing  gradually  till  it  ends  in  a  pyramidal 
form  ;  fo  that,  to  bring  both  ends  nearly  to  the  fame  diameter, 
while  the  glafs  is  thus  flexible,  he  adds  a  little  hot  metal  to  the 
end  oppofite  the  pipe,  and  draws  it  out  with  a  pair  of  iron 
pincers,  and  immediately  cuts  off  the  lame  end  with  the  help 
of  a  little  cold  water,  as  before. 

The  cylinder,  being  now  open  at  one  end,  is  carried  back  to 
the  bocca ;  and  there,  by  the  help  of  cold  water,  it  is  cut  about 
eight  or  ten  inches  from  the  iron  pipe  or  rod  ;  and  the  whole 
length  at  another  place,  by  which  abb  it  is  cut  off  from  the 
iron  rod.  Then  it  is  heated  gradually  on  an  earthen  table,  by 
which  it  opens  in  length  ;  while  the  workman,  with  an  iron 
tool,  alternately  lowers  and  raifes  the  two  halves  of  the  cylin¬ 
der  ;  which  at  laft  will  open  like  a  fneet  of  paper,  and  fall  into 
the  fame  flat  form  in  which  it  ferves  for  me.  In  this  it  is 
preferved  by  heating  it  over  again,  cooling  it  on  a  table  of 
copper,  and  hardening  it  24  hours  in  the  annealing  turnace,  to 
which  it  is  carried  upon  forks.  In  this  furnace  an  hundred 
tables  of  glafs  may  lie  at  a  time,  without  injury  to  each  other, 
by  feparating  them  into  tens,  with  an  iron  fhiver  between, 
which  diminithes  the  weight  by  dividing  it,  and  keeps  the 
tables  fiat  and  even.  Of  window  or  table  glafs  there  are'  vari¬ 
ous  forts,  made  in  different  places,  for  the  ufe  of  building. 
Thofe  moil  known  among  us  are  given  us  by  the  author  of 
the  Builder's  Dictionary,  as  follows  : 

1.  Crown,  of  which,  lays  Neri,  there  are  two  kinds,  dif- 
tinguifned  by  the  places  where  they  are  wrought ;  viz.  Ratcliff 
crown  glafs,  which  is  the  beft  and  clearelt,  and  was  firtl  made 
at  the  Bear-garden,  on  the  Bankfide,  Southwark,  but  fince  at 
Ratcliff  :  of  this  there  are  24  tables  to  the  cafe,  the  tables 
being  of  a  circular  form,  about  three  feet  fix  inches  in  dia¬ 
meter.  The  other  kind,  or  Lambeth  crown  glats,  is  of  a 
darker  colour  than  the  former,  and  more  inclining  to  green. 

The  beft  window  or  crown  glafs  is  made  of  white  land  60 
pounds,  of  purified  pearl-afhes  30  pounds,  of  faltpetre  13 
pounds,  of  borax  one  pound,  and  of  arfenic  half  a  pound.  If 
the  glafs  fhould  prove  yellow,  magnefia  mull  be  added.  A 
cheaper  compofition  for  window  glafs  confitls  of  60  pounds  of 
white  fand,  25  pounds  of  unpurified  pearl-allies,  10  pounds  of 
common  fait,  5  pounds  of  nitre,  2  pounds  of  arfenic,  and  one 
ounce  and  a  half  of  magnefia.  The  common  or  green  whitlow 
glafs  is  compofed  of  60  pounds  of  white  fand,  30  pounds  of 
unpurified  pearl-afhes,  10  pounds  of  common  lalt,  2  pounds  of 
arfenic,  and  two  ounces  of  magnefia.  But  a  cheaper  compo¬ 
fition  for  this  purpole  confifts  of  1 20  pounds  of  the  cheapeft 
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white  land,  30  pounds  of  unpurified  pearl-afhes,  60  pounds  of 
wood-afhes,  well  burnt  and  fifted,  20  pounds  of  common  fait, 
and  3  pounds  of  arfenic. 

2.  French  giafs,  called  alfo  Normandy  giafs,  and  formerly 
Lorraine  giafs,  becaufe  made  in  thofe  provinces.  At  prefentit 
is  made  wholly  in  the  nine  giafs  works  ;  five  whereof  are  in 
the  foreft  of  Lyons,  four  in  the  county  of  Eu ;  the  laft  at 
Beaumont  near  Rouen.  It  is  of  a  thinner  kind  than  our  crown 
giafs,  and  when  laid  on  a  piece  of  white  paper  appears  of  a 
dirtyifli  green  colour.  There  are  but  23  tables  of  this  to  the 
cafe. 

3.  German  giafs  is  of  two  kinds,  the  white  and  the  green  : 
the  firft  is  of  a  whitilh  colour,  but  is  fubjeCt  to  thofe  fmall 
curved  ftreaks  obferved  in  our  Newcaftle  giafs,  though  free 
from  the  fpots  and  blemilhes  thereof.  The  green,  betides  its 
colour,  is  liable  to  the  fame  ftreaks  as  the  white;  but  both  of 
them  are  ftraighter  and  lefs  warped  than  our  Newcaftle  giafs. 

4.  Dutch  giafs  is  not  much  unlike  our  Newcaftle  giafs  either 
in  colour  or  price.  It  is  frequently  much  warped  like  that, 
and  the  tables  are  but  fmall. 

5.  Newcaftle  giafs  is  that  moll  ufed  in  England.  It  is  of 
an  afh- colour,  and  much  fubjeCt  to  fpecks,  ftreaks,  and  other 
blemithes,  and  betides  is  frequently  warped.  Leybourn  fays, 
there  are  45  tables  to  the  cafe,  each  containing  five  fuperficial 
feet:  fome  fay  there  are  but  33  tables,  and  fix  feet  in  each 
table. 

6.  Phial  giafs  is  a  kind  betwixt  the  flint  giafs  and  the  com¬ 
mon  bottle  or  green  glals.  The  beft  kind  may  be  prepared 
with  120  pounds  of  white  fand,  50  pounds  of  unpurified 
pearl-afhes,  10  pounds  of  common  fait,  3  pounds  of  arfenic, 
and  5  ounces  of  magnefia.  The  compofition  for  green  or  com¬ 
mon  phial  giafs  confifts  of  120  pounds  of  the  cheapeft  white 
fand,  80  pounds  of  wood-afhes  well  burnt  and  fifted,  20  pounds 
ot  pearl-athes,  15  pounds  of  common  fait,  and  one  pound  of 
arfenic. 

The  common  hottle  or  green  is  formed  of  fand  of  any  kind 
fluxed  by  the  afhes  of  burnt  wood,  or  of  any  parts  of  vege¬ 
tables;  to  which  may  be  added  the  fcoria  or  clinkers  of  forges. 
When  the  fofteft  fand  is  ufed,  200  pounds  of  wood  allies  will 

fuffice  for  100  pounds  of  fand,  which  are  to  be  ground  and 

mixed  together.  The  compofition  with  the  clinkers  confifts  of 
I/O  pounds  of  wood-alhes,  100  pounds  of  fand,  and  50 
pounds  of  clinkers  or  fcorics,  which  are  to  be  ground  and 
mixed  together.  If  the  clinkers  cannot  be  ground,  they  muft 
be  broken  into  fmall  pieces,  and  mixed  with  the  other  matter 
without  any  grinding. 

III.  Working  of  Plate  or  Mirror  Glass,  i.  The  materials  of 
which  this  giafs  is  made  are  much  the  fame  with  thofe  of  other 

kinds  of  giafs,  viz.  an  alkaline  fait  and  fand.  The  fait, 

however,  Ihould  not  be  that  extracted  from  polverine  or  the 
afhes  of  the  Syrian  kali,  but  that  from  barilla,  growing 
about  Alicant  in  Spain.  It  is  very  rare  that  we  can  have  the 
barilla  pure;  the  Spaniards  in  burning  the  herb  make  a  prac¬ 
tice  of  mixing  another  herb  along  with  it,  which  alters  its 
quality ;  or  of  adding  fand  to  it  to  increafe  the  weight,  which 
is  eafily  dilcovered  if  the  addition  be  only  made  after  the  boil¬ 
ing  of  the  afhes,  but  next  to  impoffible  if  made  in  the  boiling. 
It  is  from  this  adulteration  that  thofe  threads  and  other  de¬ 
fers  in  plate-glafs  arife.  To  prepare  the  fait,  they  clean  it 
well  of  all  foreign  matters,  pound  or  grind  it  with  a  kind  of 
mill,  and  finally  fift  it  pretty  fine. 

Pearl-alhes,  properly  purified,  will  furnifh  the  alkaline  fait 
requifite  for  this  purpofe ;  but  it  will  be  necelfary  to  add  borax 
or  common  fait,  in  order  to  facilitate  the  fution,  and  prevent 
the  giafs  from  ftifienmg  in  that  degree  of  heat  in  which  it  is 
to  be  wrought  into  plates.  For  purifying  the  pearl-afhes,  dif- 


folve  them  in  four  times  their  weight  of  boiling  water,  in  a 
pot  of  caft  iron,  always  kept  clean  from  ruft.  Let  the  folution 
be  removed  into  a  clean  tub,  and  remain  there  24  hours  or 
longer.  Having  decanted  the  clear  part  of  the  fluid  from  the 
dregs  or  fediment,  put  it  again  in  the  iron  pot,  and  evaporate 
the  water  till  the  falts  are  left  perfectly  dry.  Preferve  them 
in  (lone  jars,  well  fecured  from  air  and  moifture. 

Pearl-afhes  may  alfo  be  purified  in  the  bigheft  degree,  fo  as 
to  be  proper  for  the  manufacture  of  the  moft  tranfparent  giafs, 
by  pulverizing  three  pounds  of  the  be.ft  pearl-  afhes  with  fix 
ounces  of  faltpetre  in  a  giafs  or  marble  mortar,  till  they  are 
well  mixed  :  and  then  putting  part  of  the  mixture  into  a  large 
crucible,  and  expofing  it  in  a  furnace  to  a  ftrong  heat.  When 
this  is  red  hot,  throw  in  the  relt  gradually ;  and,  when  the 
whole  is  red  hot,  pour  it  out  on  a  moiftened  ftone  or  marble, 
and  put  it  into  an  earthen  or  clean  iron  pot,  with  ten  pints  of 
water;  heat  it  over  the  fire  till  the  falts  be  entirely  melted  ; 
let  it  then  (land  to  cool,  and  filter  it  '  rough  paper  in  a  pewter 
cullender.  When  it  is  filtered,  put  the  fluid  again  into  the 
pot,  and  evaporate  the  fait  to  drynefs,  winch  will  then  be  as 
white  as  fnow;  the  nitre  having  expelled  all  the  phlogiftic  matter 
that  remained  in  the  pearl-afhes  after  their  former  c  '  -Ination. 

As  to  the  fand,  it  is  to  be  fifted  and  wafhed  till  fu  r  time  as 
the  water  come  off  very  clear  ;  and  when  it  is  well  d'  ,-u  rgain, 
they  mix  it  with  the  fait,  palling  the  mixture  through  another 
fieve.  This  done,  they  lay  them  in  the  annealing  furnace  for 
about  two  hours;  in  which  time  the  matter  becomes  -  light 
and  white  :  in  this  ftate  they  are  called  frit  or  frit,  a,  and  are 
to  be  laid  up  in  a  dry  clean  place,  to  give  them  time  to  incor¬ 
porate  :  they  lie  here  for  at  Ieaft  a  year. 

When  they  would  employ  this  frit,  they  lay  it  for  fome 
hours  in  the  furnace,  adding  to  fome,  the  fragments  or  fhards 
of  old  and  ill-made  glafles  ;  taking  care  firft  to  calcine  the 
fhards  by  heating  them  red  hot  in  the  furnace,  and  then  calling 
them  into  cold  water.  To  the  mixture  muft  likewife  be  added 
manganefe,  to  promote  the  fufion  and  purification. 

The  beft  compofition  for  looking-glafs  plates  confifts  of  60 
pounds  of  white  fand  cleanled,  25  pounds  of  purified  pearl- 
afhes,  15  pounds  of  faltpetre,  and  7  pounds  of  borax.  If  a 
yellow  tinge  fhould  affeCt  the  giafs,  a  fmall  proportion  of  mag¬ 
nefia,  mixed  with  an  equal  quantity  of  arfenic,  fhould  be  added. 
An  ounce  of  the  magnefia  may  be  firft  tried  :  and,  if  this  proves 
infutficient,  the  quantity  fhould  be  increafed. 

A  cheaper  compofition  for  looking-glafs  plate  confifts  of  60 
pounds  of  the  white  fand,  20  pounds  of  pearl-afhes,  10  pounds 
of  common  fait,  7  pounds  of  nitre,  2  pounds  of  arfenic,  and 
1  pound  of  borax.  The  matter  of  which  the  glafles  are  made  at 
the  famous  manufacture  of  St.  Gobin  in  France  is  a  compo¬ 
fition  of  folder  and  of  a  very  white  fand,  which  are  carefully 
cleaned  of  all  heterogeneous  bodies  ;  afterwards  wafhed  for  fe- 
veral  times,  and  dried  fo  as  to  be  pulverized  in  a  mill,  eon- 
filting  of  many  peftles,  which  are  moved  by  horfes.  When 
this  is  done,  the  fand  is  fifted  through  filk  fieves  and  dried. 
The  matter  thus  far  prepared  is  equally  fit  for  plate-glafs,  to 
be  formed  either  for  blowing  or  by  cafting.  The  largeft  glalfls 
at  St.  Gobin  are  run  ;  the  middle  fized  and  fmall  ones  are 
blown. 

2.  Blowing  the  plates.  The  workhoufes,  furnaces,  &c.  ufed 
in  the'  making  of  this  kind  of  plate-glafs,  are  the  lame,  ex¬ 
cept  that  they  are  fmaller,  and  that  the  carquailfes  are  dif- 
pofed  in  a  large  covered  gallery  over  againlt  the  furnace,  as 
thole  in  the  following  article,  to  which  the  reader  is  referred. 

After  the  materials  are  vitrified  by  the  heat  of  the  fire,  and 
the  giafs  is  fufficiently  refined,  the  workman  dips  in  his  blow¬ 
ing-iron,  fix  feet  long,  and  two  inches  in  diameter,  lharpnfted 
at  the  end  which  is  put  in  the  mouth,  -  and  widened  at  the 
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•ther,  that  the  matter  may  adhere  to  it.  By  this  means  he 
takes  up  a  finall  ball  of  matter,  which  (licks  to  the  end  of  the 
tube,  by  conltantly  turning  it.  tie  then  blows  into  the  tube, 
that  the  air  may  lwell  the  annexed  ball  ;  and  carrying  it  over  a 
bucket  of  water,  which  is  placed  on  a  fupport  at  the  height  ot 
about  four  feet,  he  fprinkles  the  end  ot  the  tube  to  which  the 
matter  adheres  with  water,  Hill  turning  it,  that  by  this  cool¬ 
ing  the  matter  may  coalefce  with  the  tube,  and  be  tit  tor  ful- 
taining  a  greater  weight.  He  dips  the  tube  again  into  the 
fame  pot,  and  proceeds  as  before;  ami  dipping  it  in  the  pot 
a  third  time,  he  takes  it  out  loaded  with  matter,  in  the  ihape 
of  a  pear,  about  ten  inches  in  diameter,  and  a  foot  long,  and 
cools  it  at  the  bucket ;  at  the  lame  time  blowing  into  the  tube, 
and  with  the  alliftance  of  a  labourer,  giving  it  a  balancing  mo¬ 
tion,  he  caufes  the  matter  to  lengthen ;  which,  by  repeating 
this  operation  feveral  times,  a  (fumes  the  form  ot  a  cylinder, 
terminating  like  a  ball  at  the  bottom,  and  in  a  point  at  the 
top.  The  alfittant  is  then  placed  on  a  (tool  three  feet  and  a 
half  high  ;  and  on  this  (tool  there  are  two  upright  pieces  ot 
timber,  with  a  crol's  beam  of  the  fame,  for  fupporting  the  glafs 
and  tube,  which  are  kept  in  an  oblique  pofition  by  the  aifiltant, 
that  the  matter  workman  may  with  a  puncheon  fet  in  a  wooden 
handle,  and  with  a  mallet  make  a  hole  in  the  mafs :  this  hole 
is  drilled  at  the  centre  of  the  ball  that  terminates  the  cylinder, 
and  is  about  an  inch  in  diameter.  When  the  glafs  is  pierced, 
the  defeats  of  it  are  perceived  ;  if  it  is  tolerably  perfeft,  the  work¬ 
man  lays  the  tube  horizontally  on  a  little  iron  treftel,  placed 
on  the  fupport  of  the  aperture  of  the  furnace.  Having  expoled 
it  to  the  heat  for  about  half  a  quarter  of  an  hour,  he  takes  it 
away,  and  with  a  pair  of  long  and  broad  (hears,  extremely 
(harp  at  the  end,  widens  the  glafs,  by  infinuating  the  (hears 
into  the  hole  made  with  the  puncheon,  whilft  the  aifiltant, 
mounted  on  the  (tool,  turns  it  round,  till  at  lalt  the  opening  is 
fo  large  as  to  make  a  perfeeft  cylinder  at  bottom.  When  this  is 
done,  the  workman  lays  his  glafs  upon  the  treffels  at  the  mouth 
of  the  furnace  to  heat  it  :  he  then  gives  it  to  his  aifiltant  on  the 
(fool,  and  with  large  lliears  cuts  the  mafs  of  matter  up  to  halt 
its  height.  There  is  at  the  mouth  of  the  furnace  an  iron  tool 
called  pontil,  which  is  now  heating,  that  it  may  unite  and 
coalefce  with  the  glafs  juft  cut,  and  perform  the  office  which 
the  tube  did  before  it  was  feparated  from  the  glals.  TL  his  pontil 
is  a  piece  of  iron  (ix  feet  long,  and  in  the  form  of  a  cane  or  tube, 
having  at  the  end  of  it  a  fmall  iron-bar,  a  foot  long,  laid 
equally  upon  the  long  one,  and  making  with  it  a  T.  This 
little  bar  is  full  of  the  matter  of  the  glafs,  about  four  inches 
thick.  This  red-hot  pontil  is  prefented  to  the  diameter  o(  the 
glafs,  which  coalefces  immediately  with  the  matter  round  the 
pontil,  fo  as  to  fupport  the  glafs  for  the  following  operation. 
When  this  is  done,  they  feparate  the  tube  from  the  glafs,  by 
ftriking  a  few  blows  with  a  chiffel  upon  the  end  of  the  tube 
which  has  been  cooled ;  fo  that  the  glafs  breaks  directly, 
and  makes  this  feparation,  the  tube  being  difeharged  of  the  glals 
now  adhering  to  the  pontil.  They  next  prefent  to  the  furnace 
the  pontil  of  the  glals,  laying  it  on  the  trellel  to  heat,  and  red¬ 
den  the  end  of  that  glafs,  that  the  workman  may  open  it  with 
his  (hears,  as  he  has  already  opened  one  end  of  it,  to  complete 
the  cylinder;  the  aftiftant  holding  it  on  his  (tool  as  before. 
For  the  lalt  time,  they  put  the  pontil  on  the  treffel,  that  the 
glafs  may  become  red-hot,  and  the  workman  cuts  it  quite 
open  with  his  (hears,  right  over-againft  the  forementioned  cut ; 
this  he  does  as  before,  taking  care  that  both  cuts  are  in  the 
fame  line.  In  the  mean  time,  the  man  who  looks  after  the 
carquailles  comes  to  receive  the  glafs  upon  an  iron-fhovel,  two 
feet  and  a  half  long  without  the  handle,  and  two  (eet  wide, 
with  a  fmall  border  of  an  inch  and  a  half  to  the  right  and  left, 
and  towards  the  handle  of  the  (hovel.  Upon  this  the  glafs  is 
Vol.  III. 


laid,  ilattening  it  a  little  with  a  fmall  flick  a  foot  and  a  half 
long,  fo  that  the  cut  of  the  glals  is  turned  upwards.  They 
feparate  the  glafs  from  the  pontil,  by  ftriking  a  few  gentle 
blows  between  the  two  with  a  chill'd.  The  glafs  is  then  re¬ 
moved  to  the  mouth  of  the  hot  carquaifte,  where  it  becomes 
red-hot  gradually;  the  workman,  with  an  iron  tool  fix  feet 
long,  and  widened  at  the  end  in  form  of  a  club  at  cards  four 
inches  long,  and  two  inches  wide  on  each  fide,  very  flat,  and 
not  half  an  inch  thick,  gradually  lifts  up  the  cut  part  of  the 
glafs  to  unfold  it  out  of  its  form  of  a  flattened  cylinder,  and 
render  it  lmooth,  by  turning  it  down  upon  the  hearth  of  the 
carquaifte.  The  tool  already  deftribed,  being  infinuated  with¬ 
in  the  cylinder,  performs  this  operation  by  being  puflied  hard 
againlt  all  the  parts  of  the  glals.  When  the  glals  is  thus 
made  quite  lmooth,  it  is  pulhed  to  the  bottom  of  the  car- 
quailTe  or  annealing  furnace  with  a  fmall  iron  raker,  and 
ranged  there  with  a  little  iron  hook.  When  the  carquaifte 
is  full,  it  is  (topped  and  cemented  as  in  the  cafe  of  run  glafles, 
and  the  plates  remain  there  for  a  fortnight  to  be  annealed  ;  after 
which  time  they  are  taken  out  to  be  polilhed.  A  workman 
can  make  but  one  glafs  in  an  hour,  and  he  works  and  rells 
for  fix  hours  alternately. 

Such  was  the  method  formerly  madeufe  of  for  blowing  plate- 
glafs,  looking-glalles,  &c.  ;  but  the  workmen,  by  this  method, 
could  never  exceed  50  inches  in  length,  and  a  proportional 
breadth,  becaufe  what  were  larger  were  always  founcTo  warp, 
which  prevented  them  from  relieving  the  objects  regularly, 
and  wanted  fubltance  to  bear  the  neceflary  grinding.  Thel'e 
imperfections  were  remedied  by  the  following  invention  of 
the  Sieur  Abraham  Thevart,  in  France,  about  the  year  1688. 

3.  Cajlhig  or  running  of  Large  Mirror  ~Gl\ss  Plates.  The 
furnace  is  of  a  very  large  dimenfion  (fee  pi.  44.),  environed 
with  feveral  ovens  or  annealing  furnaces  called  carquaijfes, 
befides  others  for  making  of  frit  and  calcining  old  pieces  of  glafs. 
This  furnace,  before  it  is  fit  to  run  glafs,  colts  3500I.  It  feldom 
lafts  above  three  years,  and  even  in  that  time  it  muft  be  refitted 
every  fix  months.  It  takes  fix  months  to  rebuild  it,  and  three 
months  to  refit  it.  The  melting  pots  are  as  big  as  large  hogf- 
heads  and  contain  about  2  0oolb.  weight  of  metal.  If  one  of 
them  burlts  in  the  furnace,  the  lofs  of  the  matter  and  time 
amounts  to  250I.  The  materials  in  thefe  pots  are  the  fame  as 
deferibed  before.  When  the  furnace  is  red-hot,  thefe  materials 
are  put  in  at  three  diflerent  times,  becaufe  that  helps  the  fufron; 
and  i»  24  hours  they  are  vitrified,  refined,  fettled,  and  fit  for 
calling.  A  is  the  bocca,  or  mouth  of  the  furnace;  B  is  the  cif- 
tern  that  conveys  the  liquid  glafs  it  receives  out  of  the  melting- 
pots  in  the  furnace  to  the  calling  table.  Thefe  cilterns  are  fill¬ 
ed  in  the  furnace,  and  remain  therein  fix  hours  after  they  are 
filled ;  and  then  are  hooked  out  by  the  means  of  a  large  iron 
chain  guided  by  a  pulley,  placed  upon  a  carriage  with  four 
wheels  marked  C,  by  two  men.  This  carriage  has  no  middle 
piece;  fo  that,  when  it  has  brought  the  ciftern  to  the  calling- 
table  D,  they  llip  off  the  bottom  of  the  ciftern,  and  out  rulhes  a 
torrent  of  darning  matter  upon  the  table:  this  matter  is  confin¬ 
ed  to  certain  dimenfions  by  the  iron  rulers  EE,  which  are  move- 
able,  retain  the  fluid  matter,  and  determine  the  width  of  the  glafs ; 
while  a  man,  with  the  roller  F  relting  on  the  edge  of  the.  iron 
rulers,  reduces  it  as  it  cools  to  an  equal  thicknefs,  which  is 
done  in  the  (pace  of  a  minute.  This  table  is  lupported  on  a 
■wooden  frame,  with  trutlles  for  the  convenience  of  moving  to 
the  annealing  furnace  ;  into  which,  firewed  with  land,  the  new 
plate  is  lhoved,  and  there  will  harden  in  about  ten  days.  Wh3t 
is  moll  furprifing  throughout  the  whole  of  this  operation  is  the 
quicknefs  and  addrefs  wherewith  fuch  mafly  cillerns,  filled  with 
a  flaming  matter,  are  taken  out  of  the  furnace,  conveyed  to  the 
table,  and  poured  therein,  the  glafs  lpread,  &c.  The  whole  is- 
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inconceivable  to  fuch  as  have  not  been  eye-witneffes  of  that  fur- 
prifing  manufacture. 

As  fatt  as  the  citterns  are  emptied,  they  carry  them  back  to 
the  furnace  and  take  freth  ones,  which  they  empty  as  before. 
This  they  continue  to  do  fo  long  as  there  are  any  full  citterns ; 
laying  as  many  plates  in  each  carquaiffe  as  it  will  hold,  and 
iiopping  them  up  with  doors -of  baked  earth,  and  every  chink 
with  cement,  as  toon  as  they  are  full,  to  let  them  anneal  and 
coo!  again,  which  requires  about  14  days.  The  fi/ft  running 
being  difpatched,  they  prepare  another,  by  filling  the  citterns 
anew  from  the  matter  in  the  pots;  and  after  the  fecond,  a 
third;  and  even  a  fourth  time,  till  the  melting-pots  are  quite 
empty. 

The  citterns  at  each  running  thould  remain  at  leatt  fix  hours 
in  the  furnace  to  whiten;  and  when  the  firtt  annealing  furnace 
is  full,  the  catting  table  is  to  be  carried  to  another.  It  need  not 
here  be  obferved,  that  the  carquaiffes,  or  annealing  furnaces, 
mutt  firtt  have  been  heated  to  the  degree  proper  for  them.  It 
may  be  obferved,  that  the  oven-full,  or  the  quantity  of  matter 
commonly  prepared,  fupplies  the  running  of  18  glades,  which 
is  performed  in  18  hours,  being  an  hour  for  each  glafs.  The 
workmen  work  fix  hours,  and  are  then  relieved  by  others. 
When  the  pots  are  emptied,  they  take  them  out,  as  well  as  the 
citterns,  to  fcrape  off  what  glafs  remains,  which  otherwlfe 
would  grow  green  by  continuance  of  fire,  and  fpoil  the  glades. 
They  afT  not  tilled  again  in  lefs  than  36  hours,  fo  that  they 
put  the  matter  into  the  furnace,  and  begin  to  run  it  every  ka. 
hours. 

The  manner  of  heating  the  large  furnaces  is  very  dngular  : 
the  two  tifors,  or  perfons  employed  for  that  purpofe,  in  their 
fhirts,  run  fwiftly  round  the  furnace  without  making  the  lead 
flop  :  as  they  run  along,  they  take  two  billets,  or  pieces  of 
wood  which  are  cut  for  the  purpofe  ;  thefe  they  throw  into 
the  fir  ft  titi'art ;  and,  continuing  their  courfe,  do  the  fame  for 
the  fecond.  This  they  hold  without  interruption  for  fix  hours 
fucceifively,  after  which  they  are  relieved  by  others,  &c.  It  is 
furprifing  that  two  fuch  fmall  pieces  of  wood,  and  which  are 
confirmed  in  an  inftant,  fhould  keep  the  furnace  to  the  proper 
degree  of  heat ;  which  is  fuch,  that  a  large  bar  of  iron,  laid  at 
one  of  the  months  of  the  furnace,  becomes  red-hot  in  lefs  than 
halfa  minute.  The  glafs,  when  taken  out  of  the  melting-furnace, 
needs  nothing  farther  but  to  be  ground,  poliflied,  and  foliated. 

4.  Grinding  and  PoRJhing  of  Plate  Glass.  Glafs  is  made 
tranfparent  by  fire  ;  but  it  receives  its  luftre  by  the  {kill  and 
labour  of  the  grinder  and  polifher,  the  former  of  whom  takes 
it  rough  out  ot  the  hands  of  the  maker.  In  order  to  grind 
plate-glafs,  they  lay  it  horizontally  upon  a  flat  ftone  table  made 
ofa  very  fine-grained  free-ftone ;  and, for  its  greater  fecurity,  they 
plafter it -ciown  with  lime  or  ftucco ;  for  ot’nerwife  the  force  of  the 
workmen,  or  the  motion  of  the  wheel  with  which  they  orind  it, 
would  move  it  about.  This  ftone  table  is  fupported  by  a  ftrong 
flame  A  (plate  44-)>  niade  of  wood,  with  a  ledge  quite  round 
its  edges,  rifing  about  two  inches  higher  than  the  glafs.  Upon 
this  glafs  to  be  ground  is  laid  another  rough  glafs  not  above 
half  fo  big,  and  to  loofe  as  to  Aide  upon  it;  but  cemented  to  a 
wooden  plank,  to  guard  it  from  the  injury  it  muft  otherwife  re¬ 
ceive  from  the  fcraping  of  the  wheel  to  which  this  plank  is  faf- 
tened,  and  from  the  weights  laid  upon  it  to  promote  the  grind- 
ing  or  triture  of  the  glades.  The  whole  is  covered  with  a  wheel 
B,  made  of  hard  light  wood,  about  fix  inches  in  diameter,  by 
pulling  of  which  backwards  and  forwards  alternately,  and  fome- 
times  turning  it  round,  the  workmen,  who  always  ftand  oppo- 
fite  to  each  other,  produce  a  conftant  attrition  between  the  two 
glaffes,  and  bring  them  to  what  degree  of  fmoothnefs  they  pleafe, 
by.firft  pouring  in  water  and  coarfe  fand  ;  after  that,  a  finer  fort 
cf  fand,  as  the  work  advances,  till  at  laft  they  muft  pour  in  the 
powder  of  fmak.  As  the  upper  or  incumbent  glafs  polifties  and 
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grows  fmoother,  It  muft  be  taken  away,  and  another  from  time 
to  time  put  in  its  place.  This  engine  is  called  a  mill  by  the  artifts 
and  is  ufed  only  for  the  largeft-fized  glaffes ;  for,  in  the  grinding 
of  the  lefler  glaffes,  they  are  content  to  work  without  a  wheel 
and  to  have  only  four  wooden  handles  fattened  to  the  four  cor¬ 
ners  of  the  ftone  which  loads  the  upper  plank,  by  which  they 
work  it  about.  7 

When  the  grinder,  who  finds  it  very  difficult  to  bring  the  glafs 
to  an  exaft  plainnefs,  has  done  his  part,  it  is  turned  over  to 
the  polilher  ;  who,  with,  the  fine  powder  of  tripoli  ftone  or  eme¬ 
ry,  brings  it  to  a  perfeft  evennefs  and  luftre.  The  inftrument 
made  ufe  of  in  this  branch  is  a  board,  c  c,  furniflied  with  a  felt 
ami  a  fmall  roller,  which  the  workman  moves  by  means  of  a 
double  handle  at  both  ends.  The  artift,  in  working  this  roller, 
is  atiifted  with  a  wooden  hoop  or  fpring,  b,  to  the  end  of  which  it 
is  fixed;  for  the  fpring,  by  conftantly  bringing  the  roller  back  to 
the  lame  points,  facilitates  the  action  of  the  workman’s  arm. 

Mr.  Burrows  invented  a  curious  machine  for  grinding  and 
pohftung  glafs,  a  figure  of  which  we  have  given  in  plate  57, 
Vol.  II.  The  following  defcription  is  given  by  the  inventor  : 

_  The  fliaft  of  the  cog-wheel  is  9  inches  long,  and  A  in. 
diameter;  the  under  fide  turns  on  a  Heel  piw>c,  and  its  upper  ‘ 
end  is  an  iron  gudgeon.  B,  An  horizontal  cog-wheel,  1  foot 
in  diameter,  with  168  teeth.  Tins  wheel  gives  motion  to  the 
fmall  horizontal  wheel  E,  and  the  vertical  wheel  V.  C,  An 
horizontal  collar  beam  fattened  to  the  perpendicular  fhaft. 
This  machine  is  worked  by  a  horfe  fattened  to  the  horizontal 
collar  beam,  whofe  radius  is  3  2  inches.  D,  Two  collar  ftaves 
mortifed  into  the  collar  beam.  E,  An  horizontal  fpur  wheel 
if  in.  diameter, _  with  32  teeth.  F,  An  iron  crank,  whofe 
radius  is  halt  an  inch  ;  the  upper  end  of  this  crank  is  the  fpin-  ‘ 
die  of  the  fmall  cog-wheel  E  :  its  extreme  length  is  5  A  in. 
thicknefs  -g-  and  — ^ t h  of  an  inch  :  this  crank  gives  a  progref— 
five  and  regreffive  motion  to  the  iron  rod  K,  which  traverfes' 
through  a -jaw  in  the  head  of  the  pillar  L.  G,  A  brafs  curved 
arm,  2  in.  and  -/jths  long,  with  a  hole  for  a  centre-pin  at  its- 
inner  end,  and  a  cock  on  its  upper  furface  through  which  the 
directing  rod  K  traverfes;  and  by  the  oblique  motion  of  the 
crank  T,  the  point  of  the  curved  arm  G  ftrikes  promifcuouf- 
1  y  again  ft  the  teeth  of  the  ftar  wheel  H,  by  which  means  an 
irregular  motion  is  given  to  the  box  N.  H,  A  brafs  wheel 
hyin.  diameter,  with  11  long  teeth  :  this  wheel  is  fattened  to 
an  iron  centre-pin,  fixed  in  the  middle  of  the  wherrier-box  N. 
The  upper  part  of  the  centre-pin  projeas  above  the  furface  of 
the  wheel,  and  paffes  loolely  through  a  hole  in  the  direaing-rod 
K,  for  which  purpofe  the  rod  is  made  flat  at  that  part  where 
the  pin  paffes  through.  I,  A  jaw,  or  notch,  in  the  pillar,  to 
fuftain  and  guide  the  direaing-rod.  K,  The  direaing  rod,  8^ 
in.  long  and  -jUths  of  an  inch  thick.  At  the  inner  end  of  this 
rod  there  is  a  hole  to  receive  the  crank  F,  and,  four  inches 
diftant  from  it,  there  is  another  hole  to  receive  the  fpindle  of 
the  wheel  H.  L,  A  brals  pillar  whofe  extreme  length  is  three 
inches  and  |ths;  thicknefs,  -fths  of  an  inch  at  its  bale.  M, 

A  plate  of  glafs  properly  fitted  on  its  bed  to  be  ground.  N,  A 
brafs  wherrier-box,  3^  in.  long  and  3  in.  broad  :  on  the  apex 
ot  its  upper  furface  is  fixed  an  iron  centre-pin,  which  paffes 
through  the  ftar-wheel  H,  and  the  middle  of  the  direaing-rod 
K.  O,  A  block  of  wood,  on  which  the  glafs  is  truly  and  pro¬ 
perly  .aid  to  be  ground.  P,  A  fand-box  or  bed,  4?- in.  by4^ths 
and  i  an  inch  deep.  Q,  A  pedeftal  of  wood,  whofe  bafe 
is  3  in.  diameter;  the  height  2  inches.  R,  R,  R,  R,  Four 
brafs  pillars,  each  of  whofe  extreme  length  Is  8}  in.  and  their 
diameter  at  the  bafe  -AAths  of  an  inch.  Thefe  pillars  fuftain 
the  crofs  braces  U,  U.  S,  A  flat  piece  of  brafs,  8  A  in.  long, 

-|  in.  broad,  and  \  in.  thick,  which  lupports  the  vertical  wheel 
V,  with  its  axis  or  crank.  T,  A  brafs  pillar  4!  in.  long,  and 
T  in  diameter  at  its  bafe.  On  this  pillar  is  fixed  a  convex 
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bed  W,  with  a  cap  properly  prepared  either  for  grinding  or 
polilhing  concave  and  convex  glades.  IJ,  U,  Two  crofs  braces  ; 
one  of  them  2  ft.  long,  the  other  1  foot  34  >n.  long,  I  in. 
broad, —  in.  thick;  the  fpindle  of  the  main  thaft  A  turns  in 
the' centre  of  this  brace,  and  its  four  arms  are  fattened  to  the 
pillars  It,  R,  R,  R.  V,  A  vertical  fpur- wheel,  3^in.  dia¬ 
meter,  with  52  teeth.  The  axis  of  this  wheel  is  a  compounded 
crank,  which  actuates  12  polithing  rods.  W,  A  convex  rod 
j^in.  diameter,  covered  with  a  concave  or  fpherical  cap.  On 
the  top  of  the  cap  is  fixed  an  iron  centre-pin,  which  pafles 
through  the  iron-rod  Y.  X,  A  crank,  whole  radius  is  ^in. 
This  crank  gives  motion  to  12  rods,  polithers,  &c.  as  before 
mentioned.  The  crank  turns  in  one  of  the  pillars  R,  the 
other  in  a  flat  piece  of  brafs  S,  fattened  to  the  floor  and 
to  one  of  the  arms  of  the  crofs  brace  U.  Y,  An  iron-rod  7  A  in. 
long  and  in.  thick,  with  a  hole  in  the  middle  of  it  to  receive 
the  iron  pin  in  the  fpherical  cap  W  ;  one  end  of  this  rod 
connects  with  the  crank  which  gives  motion  to  the  fpherical 
cap ;  the  other  end  patles  through  a  jaw  or  notch  in  a  brafs 
pillar  (not  in  this  view)  in  the  lame  manner  as  the  rod  I  in 
the  pillar  R.  Z,  Z,  Two  iron-rods,  each  4!  in.  long,  7Y  in. 
thick  ;  the  four  ends  of  thefe  rods  are  fattened  to  the  polithers 
with  fcrews  and  nuts  ;  and  their  other  ends  to  the  crank  X, 
whofe  reciprocal  motion  works  12  rods,  and  polithers,  more  or 
lefs  according  to  the  fize  of  the  glafs-plate.  Note,  Two  only 
of  thefe  rods  are  feen  in  the  plate,  a,  a,  a,  a.  Four  brafs 
pillars,  each  of  whofe  extreme  length  is  4!  in.  and  r*T  in.  dia¬ 
meter  at  the  bafe.  Thefe  pillars  fupport  the  bed  or  table  C  on 
which  the  glafs  is  placed,  b,  b,  The  notched  fide  of  the  bed  -j- 
in.  broad  and  ~  in.  thick.  There  are  12  notches  cut  down 
parallel  to  each  other  in  hie  fides  of  the  bed  for  the  dire6f  ion 
of  the  rods  Z,  Z,  &c. —  c,  the  bed  in  which  the  glafs  is  laid  to 
be  polifhed,  its  dimenfions  are  5!  in.  long,  4  broad,  and  A  in. 
thick,  d,  d,  The  polilhers,  clothed  and  fattened  with  fcrews 
to  the  crank  rod.  e,  A  plate  of  glafs. 

Colouring  of  Glass.  That  the  colours  given  to  glafs  may 
have  their  full  beauty,  it  muft  be  obferved,  that  every  pot  when 
new  and  firft  ufed  leaves  a  foulnefs  in  the  glafs  from  its  own 
earthy  parts ;  fo  that  a  coloured  glafs  made  in  a  new  pot  can 
never  be  bright  or  perfe6tly  fine.  For  this  reafon  the  larger  of 
thefe,  when  new,  may  be  glazed  with  white  glafs  ;  but  the  fe- 
cond  time  ofufingthe  pots  lofe  this  foulnefs.  The.  glazing  may 
be  done  by  reducing  the  glafs  to  powder,  and  moiftening  the 
infide  of  the  pot  with  water  ;  while  it  is  yet  moift,  put  in  fome 
of  the  powdered  glafs,  and  fliake  it  about,  till  the  whole  inner 
furface  of  the  pot  be  covered  by  as  much  as  will  adhere  to  it,  in 
confequence  of  the  moifiure.  Throw  out  the  redundant  part  of 
the  powdered  glafs ;  and  the  pot  being  dry,  fet  it  in  a  furnace 
fufficiently  hot  to  vitrify  the  glafs  adhering  to  it,  and  let  it  con¬ 
tinue  there  fome  time  ;  after  which,  care  mult  betaken  to  let  it 
cool  gradually.  Thofe  pots  which  have  ferved  for  one  colour 
muft  not  be  ufcd  for  another ;  for  the  remainder  of  the  old 
matter  will  fpoil  the  colour  of  the  new.  The  colours  muft  be 
very  carefully  calcined  to  a  proper  degree ;  for  if  they  are  calci¬ 
ned  either  too  much  or  too  little,  they  never  do  well :  the  proper 
proportion  as  to  quantity  muft  all'o  be  carefully  regarded,  and  the 
furnaces  muft  be  fed  with  dry  hard  wood.  All  thefe  procef- 
fes  fucceed  much  the  better  if  the  colour  be  ufed  dividedly,  that 
i*,  a  part  of  it  in  the  frit,  and  the  reft  in  the  melted  metal. 

A  hard  glafs  proper  for  receiving  colours  may  be  prepared 
by  pulverizing  12  pounds  of  the  belt  fatid,  cleanfed  by  walhing 
in  a  glafs  or  flint  mortar,  and  mixing  feven  pounds  of  pearl-alhes, 
er  any  fixed  alkaline  fait,  purified  with  nitre,  one  pound  of  falt- 
petre,  and  half  a  pound  of  borax,  and  pounding  them  together. 
A  glafs  lefs  hard  may  be  prepared  of  twelve  pounds  of  white  fand 
cleanfed,  feven  pounds  of  pearl-allies  purified  with  falt-petre. 


one  pound  of  nitre,  half  a  pound  of  borax,  and  four  ounces  of 
arfenic,  prepared  as  before. 

Ametbyjl  colour.  See  Purple  colour  below,  and  alfo  the  article 
Amethyst. 

Balas  colour.  Put  into  a  pot  cryftal  frit,  thrice  wafhed  in 
water ;  tinge  this  with  manganefe,  prepared  into  a  clear 
purple  ;  to  this  add  alumcn  cativum ,  lifted  fine  in  fmall  quanti¬ 
ties,  and  at  feveral  times:  this  will  make  the  glafs  grow  yel- 
lowifh,  arid  a  little  reddilh,  but  not  blackifh,  and  always  dilfl- 
pates  the  manganefe.  The  laft  time  you  add  manganefe,  give 
no  more  of  the  alumen  cativum,  unlefs  the  colour  be  too  full. 
Thus  will  the  glafs  be  exa£tly  of  the  colour  of  the  balas-ruby. 
See  Ruby- Glass. 

The  common  black  colour.  The  glafs  makers  take  old  broken 
glafs  of  different  colours,  grind  it  to  powder,  and  add  to  it,  by 
different  parcels,  a  fufficient  quantity  of  a  mixture  of  two  parts 
zaffer  and  one  part  manganefe  :  when  well  purified,  they  work 
it  into  veffels,  &c.  Glafs  beads  are  coloured  with  manganefe 
only. 

Black  velvet  colour.  To  give  this  deep  and  fine  colour  to 
glafs,  take  of  cryltalline  and  pulverine  frit,  of  each  20  pounds; 
of  calx  of  lead  and  tin  four  pounds ;  fet  all  together  in  a  pot  in 
the  furnace  well  heated;  when  the  glafs  is  formed  and  purer 
take  Heel  well  calcined  and  powdered,  fcales  of  iron  that  fly  off 
from  the  fmitb’s  anvil,  of  each  an  equal  quantity;  powder  and 
mix  them  well;  then  put  fix  ounces  of  this  powder  to  the  above 
deferibed  metal  while  in  fufion ;  mix  the  whole  perfectly 
well,  and  let  them  all  boil  ftrongly  together;  then  let  it  ftand 
in  fufion  12  hours  to  purify,  and  after  this  work  it.  It  will  be 
a  moll  elegant  velvet  black.  There  is  another  way  of  doing  this 
which  always  produces  a  very  fair  black.  It  is  this:  Take  a 
hundred  weight  ot  rochetta  frit,  add  to  this  two  pounds  of  tartar 
and  fix  pounds  of  manganefe,  both  in  fine  powder;  mix  them 
well,  and  put  them  to  the  metal  while  in  fufion,  at  different 
times,  in  feveral  parcels;  let  it  ftand  in  fufion  after  this  for 
four  days,  and  then  work  it.  A  glafs  perfectly  black  may  alfo 
be  formed  of  ten  pounds  of  either  of  the  competitions  for  hard 
glafs  above  deferibed,  one  ounce  of  zaffer,  fix  drams  of  mangar- 
nefe,  and  an  equal  quantity  of  iron  ftrongly  calcined. 

Blue  colour.  A  full  blue  may  be  made  by  adding  fix  drams 
of  zaffer  ^nd  two  drams  of  manganefe  to  ten  pounds  of  either 
of  the  competitions  for  hard  glafs  deferibed  above.  For  a  very 
cool  or  pure  blue  glafs,  half  an  ounce  of  calciued  copper  may 
be  ufed  inftcad  6f  the  manganefe,  and  the  proportion  of  zaffer 
diminifhed  by  one  half.  Glafs  refembling  fapphire  may  be 
made  with  ten  pounds  of  either  of  the  compofitions  for  hard 
glafs,  three  drams  and  one  fcruple  of  zaffer,  and  one  dram  of 
the  calx  caffii,  or  precipitation  of  gold  by  tin ;  or  inftead  of 
this  latter  ingredient  two  drams  and  two  fcruples  of  manganefe. 
Or  a  fapphire-coloured  glafs  may  be  made  by  mixing  with  any 
quantity  of  the  hard  glafs  one  eighth  of  its  weight  of  fmalt. 

Venetian  brown,  with  gold  fpangles,  commonly  called  the 
philofophers  Jlone,  may  be  prepared  in  the  following  manner : 
take  of  the  fecond  compofition  for  hard  glafs  above  deferibed, 
and  of  the  compofition  for  pafte,  of  each  five  pounds,  and  of 
highly  calcined  iron  an  ounce;  mix  them  well,  and  fufe  them 
till  The  iron  be  perfectly  vitrified,  and  has  tinged  the  glafs  of  a 
deep  tranfparent  yellow  brown  colour.  Powder  this  glafs,  and 
add  to  it  two  pounds  of  powdered  glafs  of  antimony  ;  grind, 
them  together,  and  thus  mix  them  well.  Take  part  of  this 
mixture,  and  rub  into  it  80  or  100  leaves  of  the  counterfeit 
leaf  gold  called  Dutch  gold-,  and  when  the- parts  of  the  gold 
feem  fufficiently  divided,  mix  the  powder  containing  it  with 
the  other  part  of  the  glafs.  Fufe  the  whole  with  a  moderate 
heat  till  the  powder  run  into  a  vitreous  mafs,  fit  to  be  wrought 
into  any  of  the  figures  or  veffels  into  which  it  is  ulually  formed; 
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but  avoid  a  perfect  liquefaction,  becaufe  that  in  a  fhort  time 
ddiroys  the  equal  dift'ufion  of  the  fpangles,  and  vitrifies,  at  leaft 
in  part,  the  matter  of  which  they  are  compofed ;  converting  the 
whole  into  a  kind  of  transparent  olive- coloured  glafs.  This  kind 
of  glafs  is  ufed  for  a  great  variety  of  toys  and  ornaments  with 
■us,  who  at  prefent  procure  it  from  the  Venetians. 

Chalcedony .  A  mixture  of  feveral  ingredients  with  the  com¬ 
mon  matter  of  glafs  will  make  it  reprefent  the  ferni  opake  gems, 
the  jafpers,  agates,,  chalcedonies,  &e.  The  way  of  making 
thele  feems  to  be  the  fame  with  the  method  of  making  marbled 
paper, by  feveral  coloursdiifolved  in  feveral  liquors,  which  are  fuch 
as  will  not  readily  mix  with  one  another  when  put  into  water, 
before  they  are  caft  upon  the  paper  which  is  to  be  coloured. 
There  are  feveral  ways  of  making  thefe  varioutly-colourccl 
glades,  but  the  bed  is  the  following: 

Difi'olve  four  ounces  of  fine  leaf  filver  in  a  glafs  veffel  in 
ftrong  aquafortis;  flop  up  the  vetfel,  and  fet  it  afide.  In  another 
vetfel  difiblve  five  ounces  of  quick-filver  in  a  pound  of  aquafortis, 
and  fet  this  afide.  In  another  glals  vetfel,  diffolve  in  a  pound 
of  aquafortis  three  ounces  of  fine  fiver,  firft  calcined  in  this 
manner  :  amalgamate  the  filver  with  mercury,  mix  the  amal¬ 
gam  with  twice  its  weight  of  common  fait  well  purified, 
put  the  mixture  in  an  open  fire  in  a  crucible,  that  the  mercury 
may  tdy  off,  and  the  filver  be  left  in  form  of  powder.  Mix  this 
powder  with  an  equal  quantity  of  common  fait  well  purified, 
and  calcine  this  for  fix  hours  in  a  ftrong  fire  ;  when  cold,  wafh 
off  the  fait  by  repeated  boilings  in  common  water,  and  then  put 
the  filver  into  the  aquafortis  3  fet  this  folution  alfo  afide.  In 
another  vetfel,  diffolve  in  a  pound  of  aquafortis  three  ounces  of 
fal-ammoniac  ;  pour  off  the  folution,  and  diffolve  in  it  a  quar¬ 
ter  of  an  ounce  of  gold ;  fet  this  alfo  afide.  In  another  vetfel, 
diffolve  three  ounces  of  fal-ammoniac  in  a  pound  of  aquafortis; 
then  put  into  the  folution  cinnabar,  crocus  martis,  ultrama¬ 
rine,  and  ferretto  of  Spain,  of  each  half  an  ounce  ;  fet  this  alfo 
afide.  In  another  vetfel,  ditl'olve  in  a  pound  of  aquafortis  three 
ounces  of  fal-ammoniac ;  then  put  into  it  crocus  martis  made 
with  vinegar,  calcined  tin,  zaffer,  and  cinnabar,  of  each  half 
an  ounce  ;  let  each  of  thefe  be  powdered  very  fine,  and  put 
gently  into  the  aquafortis  ;  fet  this  alfo  afide.  In  another  vef¬ 
fel  >  ditfolve  three  ounces  of  fal-ammoniac  in  a  pound  of  aqua¬ 
fortis,  and  add  to  it  brafs  calcined  with  brimftone,  brafs  thrice 
calcined,  manganefe,  and  fcales  of  iron  which  fall  from  the 
fmith’s  anvil,  of  each  half  an  ounce;  let  each  be  well  pow¬ 
dered,  and  put  gently  into  the  vetfel  ;  then  fet  this  alfo  afide. 
In  another  vetfel,  diffolve  two  ounces  of  fal-ammoniac  in  a 
pound  of  aquafortis,  and  put  to  it  verdigreafe  an  ounce,  red 
lead,  crude  antimony,  and  the  caput  mortuum  of  vitriol,  of 
each  half  an  ounce  ;  put  thefe  well  powdered  leifurely  into 
the  veffel,  and  fet  this  alfo  afide.  In  another  veffel,  diffolve 
two  ounces  of  fal-ammoniac  in  a  pound  of  aquafortis,  and  add 
orpiment,  white  arfenic,  painters’  lake,  of  each  half  an  ounce. 
Keep  the  above  nine  veffels  in  a  moderate  heat  for  15  days, 
fhaking  them  well  at  times.  After  this  pour  all  their  contents 
from  thefe  veffels  into  one  large  veffel  well  luted  at  its  bottom  ; 
let  this  Hand  fix  days,  fhaking  it  at  times  ;  and  then  fet  in  a 
very  gentle  heat,  and  evaporate  all  the  liquor,  and  there  will 
remain  a  power  of  a  purplifh  green. 

When  this  is  to  be  wrought,  put  into  a  pot  very  clear  me¬ 
tal,  made  of  broken  cryftalline  and  white  glafs  that  has  been 
ufed;  for  with  the  virgin  frit,  or  fuch  as  has  never  been 
wrought,  the  chalcedony  can  never  be  made,  as  the  colours  do 
not  flick  to  it,  but  are  confirmed  by  the  frit.  To  every  pot  of 
20  pounds  of  this  metal  put  two  or  three  ounces  of  this  powder 
at  three  feveral  times;  incorporate  the  powder  well  with  the 
glafs,  and  let  it  remain  an  hour  between  each  time  of  putting 
in  the  powders.  After  all  are  in,  let  it  ftand  24  hours ;  then  let 
the  glafs  be  well  mixed,  and  take  an  affay  of  it,  which  will  be 


found  of  a  yell 0 with  blue  ;  return  this  many  times  into  the  fur¬ 
nace  ;  when  it  begins  to  grow  cold,  it  will  lhow  many  waves 
of  different  colours  very  beautifully.  Then  take  tartar,  eight 
ounces  ;  foot  of  the  chimney,  two  ounces  ;  crocus  martis  made 
with  brimfione,  half  an  ounce  ;  let  thefe  be  well  powdered  and 
mixed,  and  put  them  by  degrees  into  the  glafs  at  fix  times, 
waiting  a  little  while  between  each  putting  in.  When  the 
whole  is  put  in,  let  the  glafs  boil  and  fettle  for  24  hours  ;  then 
make  a  little  glafs  body  of  it ;  which  put  in  the  furnace  many 
times,  and  fee  if  the  glafs  be  enough,  and  whether  it  have  on 
the  outfide  veins  of  blue,  green,  red,  yellow,  and  other  co¬ 
lours,  and  have,  befide  thefe  veins,  waves  like  thole  of  the  chal¬ 
cedonies,  jafpers,  and  oriental  agates,  and  if  the  body  kept 
within  looks  as  red  as  fire. 

When  it  is  found  to  anlwer  thus,  it  is  perfeft,  and  may  be 
worked  into  toys  and  vefi'els,  which  will  always  be  beautifully 
variegated  :  thefe  mull  be  well  annealed,  which  adds  much  to 
the  beauty  of  their  veins.  Maffes  of  this  may  be  polifhed  at 
the  lapidary’s  wheel  as  natural  ftones,  and  appear  very  beauti¬ 
ful.  If  in  the  working  the  matter  grow  tranfparent,  the  work 
muft  be  flopped,  and  more  tartar,  foot,  and  crocus  martis  muft 
be  put  to  it,  which  will  give  it  again  the  neceffary  body 
and  opacity,  without  which  it  does  not  lhow  the  colours 
well. 

Cbryfolite  colour  may  be  made  of  ten  pounds  of  either  of  the 
compofitions  for  hard  glafs  defcribed  above,  and  fix  drams  of 
calcined  iron. 

Red  cornelian  colour  may  be  formed  by  adding  one  pound  of 
glafs  of  antimony,  two  ounces  of  the  calcined  vitriol  called 
Jcarlet  ochre ,  and  one  dram  of  manganefe  or  magnefia,  to  two 
pounds  of  either  of  the  compofitions  for  hard  glafs.  The  glafs 
of  antimony  and  magnefia  are  firft  fufed  with  the  other  glafs,  and 
then  powdered  and  ground  with  the  fcarlet  ochre  :  the  whole 
mixture  is  afterwards  fufed  with  a  gentle  heat  till  all  the  in°re- 
dients  are  incorporated.  A  glafs  refembling  the  white  cornelian 
may  be  made  of  two  pounds  of  either  of  the  compofitions  for 
hard  glafs,  and  two  drams  of  yellow  ochre  well  waftied,  and  one 
ounce  of  calcined  bones  :  grind  them  together,  and  fufe  them 
with  a  gentle  heat. 

Emerald  colour.  See  Green  below. 

Garnet  colour.  To  give  this  colour  to  glafs,  the  workmen 
take  the  following  method  :  They  take  equal  quantities  of 
cryftal  and  rochetta  frit,  and  to  every  hundred  weight  of  this 
mixture  they  add  a  pound  of  manganefe  and  an  ounce  of  pre¬ 
pared  zaffer  :  thefe  are  to  be  powdered  leparately,  then  mixed 
and  added  by  degrees  to  the  frit  while  in  the  furnace.  Great  care 
is  to  be  taken  to  mix  the  manganefe  and  zaffer  very  perfectly; 
and,  when  the  matter  has  flood  24  hours  infufion,  it  may  be 
worked.  Glafs  of  this  kind  may  be  made  by  adding  one  pound  of 
glafs  of  antimony,  one  dram  of  manganefe,  and  the  fame  quan¬ 
tity  of  the  precipitate  of  gold  by  tin,  to  two  pounds  of  either 
of  the  compofitions  for  hard  glafs  ;  or  the  precipitate  of  gold 
may  be  omitted,  if  the  quantities  of  the  glafs  of  antimony  and 
manganefe  be  doubled. 

Gold  colour.  This  colour  may  be  produced  by  takino-  ten 
pounds  of  either  of  the  compofitions  for  hard  glafs,  omfitin<r 
the  ftaltpetre,  and  for  every'  pound  adding  an  ounce  of  calcined 
borax ;  or,  if  this  quantity  does  not  render  the  glafs  futficiently 
fufible,  two  ounces;  ten  ounces  of  red  tartar  of  the  deepeft  colour 
two  ounces  of  magnefia,  and  two  drams  of  charcoal  of  fallow* 
or  any  other  foft  kind.  Precipitates  of  filver  baked  on  glafs  will 
ftain  it  yellow,  and  likewile  give  a  yellow  colour  on  beino- 
mixed  and  melted  with  40  or  jo  times  their  weight  of  vitreous 
compofitions  :  the  precipitate  from  aquafortis  by  fixed  alkali 
feems  to  anfwer  beft.  Yellow  glaffes  may  alfo  be  obtained 
with  certain  preparations  of  iron,  particularly  with  Pruffian 
blue.  But  Dr.  Lewis  obferves  that  the  colour  does  not  con- 
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ftantly  l'ucceccl,  nor  approach  to  the  high  colour  of  gold,  with 
filver  or  with  iron.  The  neareft  imitations  of  gold  which  he 
has  been  able  to  produce  have  been  effedted  with  antimony  and 
lead.  Equal  parts  of  the  glafs  of  antimony,  of  flint  calcined 
and  powdered,  and  of  minium,  formed  a  glafs  of  a  high  yel¬ 
low  ■,  and  with  two  parts  of  glafs  of  antimony,  two  of  minium, 
and  three  of  powdered  flint,  the  colour  approached  ftill  more  to 
that  of  gold.  The  laft  compofition  exhibited  a  multitude  of 
fmall  fparkles  interfperfed  throughout  its  whole  fubftance, 
which  gave  it  a  beautiful  appearance  in  the  mafs,  but  were 
really  imperfections  owing  to  air-bubbles. 

Neri  directs, for  a  gold  yellow  colour,  one  part  of  red  tartar  and 
the  fame  of  manganefe,  to  be  mixed  with  a  hundred  parts 
of  frit.  But  Kunckel  obferves  that  thefe  proportions  are  faul¬ 
ty  ;  that  one  part,  or  one  and  a  quarter,  of  manganefe  is  fuffl- 
cient  for  a  hundred  of  frit ;  but  that  fix  parts  of  tartar  are 
hardly  enough,  unlefs  the  tartar  is  of  a  dark  red  colour,  almoft 
blackifh ;  and  that  he  found  it  expedient  to  add  to  the  tartar 
abouta  fourth  of  its  weight  of  powdered  charcoal.  He  adds 
that  the  glafs  fwclls  up  very  much  in  melting,  and  that  it  muft 
be  left  unftirred,  and  worked  as  it  (lands  in  fufion.  Mr.  Samuel 
More,  in  repeating  and  varying  this  procefs  in  order  to  render 
the  colour  more  perfedt,  found  that  the  manganefe  is  entirely 
uneflential  to  the  gold  colour,  and  that  the  tartar  is  no  otherwile 
efufe  than  in  virtue  of  the  coaly  matter  to  which  it  is  in  part 
reduced  by  the  fire,  the  phlogifion  or  inflammable  part  of  the 
coal  appearing  in  feveral  experiments  to  be  the  diredt  tingeing 
fubftance.  Mr.  Pott  alfo  obferves  that  common  coals  give  a 
yellow  colour  to  glafs ;  that  different  coaly  matters  differ  in 
their  tingeing  power  ;  that  caput  mortuum  of  foot  and  lamp¬ 
black  anfwer  better  than  common  charcoal  ;  and  that  the 
fparkling  coal,  which  remains  in  the  retort  afterthe  rectification 
of  the  thick  empyreumatic  animal  oils,  is  one  of  the  molt  ac¬ 
tive  of  thefe  preparations.  This  preparation,  he  fays,  pow¬ 
dered,  and  then  burnt  again  a  little  in  a  clofe  veffel,  is  excellent 
for  tingeing  glafs,  and  gives  yellow,  brown,  reddifh,  or  blackifh 
colours,  according  to  its  quantity;  but  the  frit  muft  not  be  very 
hard  of  fufion,  for  in  this  cafe  the  ftrong  fire  will  deftroy  the  co¬ 
louring  fubftance  before  the  glafs  melts :  and  he  has  found  the 
following  compofitions  to  be  nearly  the  beft,  viz.  fand,  two 
parts,  alkali,  three  parts  ;  or  fand,  two,  alkali,  three,  calcined 
borax,  one  ;  or  fand,  two,  alkali,  two,  calcined  borax,  one:  and 
though  faltpetre  is  hardly  ufed  at  all,  or  very  fparingly,  for  yel¬ 
low  glades,  as  it  too  much  volatilizes  the  colouring  fubftance, 
yet  here  for  the  moft  part  a  certain  proportion  of  it,  eafilv  de¬ 
termined  by  trial,  is  very  necefl'ary  ;  for  without  it  the  concen¬ 
trated  colouring  matter  is  apt  to  make  the  glafs  too  dark,  and 
even  of  an  opake  pitchy  blacknefs.  It  does  not  certainly  ap¬ 
pear  that  there  is  any  material  diverfity  in  the  efl'edts  of  differ¬ 
ent  coals,  the  difference  being  probably  owing  to  the  different 
quantities  of  the  inflammable  matter  which  they  contain  ;  fo 
that  a  little  more  (hall  be  required  of  one  kind  than  of  another 
for  producing  the  fame  degree  of  colour  in  the  glafs.  Nor  does 
the  foftnefs  or  fufibility  of  the  frit  appear  to  be  in  any  refpedt 
necefl'ary. 

-Gold-coloured  fpangles  may  be  diflufed  through  the  fubftance 
of  glafs,  by  mixing  the  yellow  talcs  with  powdexed  glafs,  and 
bringing  the  mixture  into  fufion. 

Green.  This  coluur  may  be  imparted  to  gl-xfs  by  adding 
three  ounces  of  copper,  precipitated  from  aquafortis,  and  two 
drams  of  precipitated  iron,  to  nine  pounds  of  either  of  the  com¬ 
pofitions  for  hard  glafs.  The  fined  method  of  giving  this  beau¬ 
tiful  colour  to  glafs  is  this  :  Take  five  pounds  of  cryftalline  me¬ 
tal  that  has  been  paffed  feveral  times  through  water,  and  the 
fame  quantity  of  the  common  white  metal  of  polverine,  4  pounds 
of  common  polverine  frit,  and  three  pounds  of  red-lead  ;  mix 
the  red-lead  well  with  the  frit,  and  then  put  all  into  a  pot  in  a 
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furnace.  I11  a  few  hours  the  whole  mafs  will  be  well  purified  : 
then  caft  the  whole  into  water,  and  feparate  and  take  out  the 
lead  ;  then  return  the  metal  into  the  pot,  and  let  it  ftand  a  day 
longer  in  fufion  ;  then  put  in  the.  powder  of  the  refiduum  of  the 
vitriol  of  copper,  and  a  very  little  crocus  martis  :  there  will  be 
produced  a  moft  lively  and  elegant  green,  fcarce  inferior  to  that 
of  the  oriental  emerald.  There  are  many  wavs  of  giving  a 
green  to  glafs,  but  all  are  greatly  inferior  to  this.  To  make  a 
fea-green,  the  fineft  cryftalline  glafs  only  muft  be  ufed,  and 
no  manganefe  muft  be  added  at  firft  to  the  metal.  The  cryf- 
tal  frit  muft  be  melted  thus  alone;  and  the  fait,  which  fwims 
like  oil  on  its  top,  nxuft  be  taken  off'  with  an  iron  ladle  very 
carefully.  Then  to  a  pot  of  twenty  pounds  of  this  metal  add 
fix  ounces  of  calcined  brafs,  and  a  fourth  part  of  the  quantity 
of  powdered  zaffer  :  this  powder  muft  be  well  mixed,  and  put 
into  the  glafs  at  three  times ;  it  will  make  the  metal  (well  at 
firft,  and  all  muft  be  thoroughly  mixed  in  the  pot.  After  it 
has  flood  in  fufion  three  hours,  take  out  a  little  for  a  proof :  if 
it  be  too  pale,  add  more  of  the  powder.  Twenty-four,  hours  af¬ 
ter  mixing  the  powder,  the  whole  will  be  ready  to  work, 
but  muft  be  well  ftirred  together  from  the  bottom,  left  the  co¬ 
lour  fliould  be  deejxeft  there,  and  the  metal  at  the  top  lefs  co¬ 
loured,  or  even  quite  colourlefs.  Some  ufe  for  thispurpofe  half 
cryftal  frit  and  half  rochelta  frit  ;  but  the  colour  is  much  the 
fineft  when  all  cryftal  frit  is  ufed. 

Lapis  lazuli  colour.  See  Lapis  Lazuli. 

Opal  colour.  See  Opal. 

Purple  of  a  detpand  bright  colour  may  be  produced  by  adding 
to  ten  pounds  of  either  of  the  compofitions  for  hard  glafs  above 
deferibed,  fix  drams  of  zaffer  and  one  dram  of  gold  precipitated 
by  tin  ;  or  to  the  fame  quantity  of  either  compofition,  one 
ounce  of  manganefe  and  half  an  ounce  of  zaffer.  The  colour  of 
amethyfl  may  be  imitated  in  this  tvay. 

Red.  A  blood-red  glafs  may  be  made  in  the  following  man¬ 
ner  :  Put  fix  pounds  of  glafs  of  lead  and  ten  pounds  of  com¬ 
mon  glafs  into  a  pot  glazed  with  white  glafs.  When  the 
whole  is  boiled  and  refined,  add,  by  fmall  quantities  and  at 
fmall  diftances  of  time,  copper  calcined  to  a  rednefs  as  much 
as  on  repeated  proofs  is  found  fufficient :  then  add  tartar  in 
powder  by  fmall  quantities  at  a  time,  till  the  glafs  is  become  as 
red  as  blood,  and  continue  adding  one  or  other  of  the  ingre¬ 
dients  till  the  colour  is  quite  perfect. 

Ruby.  The  way  to  give  the  true  fine  red  of  the  ruby,  with 
a  fair  tranfparence,  to  glafs,  is  as  follows  :  Calcine  in  earthen 
veffels  gold  difl'olved  in  aqua-regia ;  the  menftruum  being  eva¬ 
porated  by  diftillation,  more  aqua-regia  added,  and  the  abftrao 
tion  repeated  five  or  fix  times  till  it  becomes  a  red  powder. 
This  operation  will  require  many  days  in  a  hot  furnace.  When 
the  powder  is  of  a  proper  colour,  take  it  out  ;  and,  when  it  is  to 
be  ufed,  melt  the  fineft  cryftal  glafs,  and  purify  it  by  often  caft- 
ing  it  into  water ;  and  then  add,  by  fmall  quantities,  enough 
of  this  red  powder  to  give  it  the  true  colour  of  a  ruby,  with  an 
elegant  and  perfect  tranfparence. 

The  procefs  of  tingeing  glafs  and  enamels  by  preparations  of 
gold  was  firft  attempted  about  the  beginning  of  the  laft  century. 
Libavius,  in  one  of  his  trails  intitled  Akhymia,  printed  in 
1606,  conjectures  that  the  colour  of  the  ruby  proceeds  from 
gold,  and  that  gold  difl'olved  and  brought  to  rednefs  might  be 
made  to  communicate  a  like  colour  to  fadtitious  gems  and 
glafs.  On  this  principle  Neri,  in  his  Art  ©f  Glafs,  dated 
in  1611,  gives  the  procefs  above  recited.  Glauber  in  1648 
publiftied  a  method  of  producing  a  red  colour  by  gold,  in  a 
matter  which  is  of  the  vitreous  kind,  though  not  perfedt  glafs. 
For  this  purpofe  he  ground  powdered  flint  or  fand  with  four 
times  its  weight  of  fixed  alkaline  fait  :  this  mixture  melts  in  a 
moderately  firong  fire,  and  when  cold  looks  like  glafs,.  but,  ex- 
poled  to  the  air,  runs  into  a  liquid  ftate.  On  adding  this  liquor 
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to  a  tblution  of  gold  in  aqua-regia,  the  gold  and  flint  precipitate 
together  in  form  of  a  yellow  powder,  which  by  calcination  be¬ 
comes  purple.  By  mixing  this  powder  with  three  or  four  times 
its  weight  of  the  alkaline  1'olution  of  flint,  drying  the  mixture  and 
incitin'*  it  in  a  (trong  fire  for  an  hour,  a  mafs  is  obtained  of  a 
tranl'parent  rubv  colour,  and  of  a  vitreous  appearance;  which 
neverthelefs  is  foluble  in  water,  or  by  the  moifture  of  the  air,  on 
account  of  the  redundance  of  the  fait.  The  honourable  Mr. 
Boyle,  in  a  work  publithed  in  1680,  mentions  an  experiment 
in  which  a  like  colour  was  introduced  into  glafs  without  fufion; 
for,  having  kept  a  mixture  of  gold  and  mercury  in  digeflion  for 
tome  months,  the  fire  was  at  laft  immoderately  increafed,  fo 
that  the  glafs  built  with  a  violent  explofion ;  and  the  lower  part 
of  the  glafs  was  found  tinged  throughout  of  a  tranfparent  red 
colour,  hardly  to  be  equalled  by  that  of  the  ruby. 

About  the  fame  time,  Caiiius  is  laid  to  have  rlifeovered  the 
precipitation  of  gold  by  tin,  and  that  glafs  might  be  tinged  of  a 
ruby  colour  by  melting  it  with  this  precipitate  ;  though  1  e  does 
not  appear,  favs  Dr.  Lewis,  from  his  treatife  De  Auro,  to  have 
been  the  difeoverer  of  either.  He  deferibes  the  preparation  of 
the  precipitate  and  its  ufe,  but  gives  no  account  of  the  manner 
of  employing  it,  only  that  he  fays  one  dram  of  gold  duly  pre¬ 
pared  will  tinge  ten  pounds  of  glafs. 

This  procefs  was  foon  after  brought  to  perfeftion  by  Kunckel, 
who  fays  that  one  part  of  the  precipitate  is  fuflicient  to  give  a 
ruby  colour  to  12S0  parts  of  glafs,  and  a  fenfible  rednefs  to  up- 
wardsof  1900  parts,  but  that  the  fuccels  is  by  no  means  conftant. 
Kunckel  alfo  mentions  a  purple-gold  powder,  refembling  that 
of  Neri  ;  which  he  obtained  by  evaporating  l'olution  of  gold  to 
dry  nets  ;  abftracting  from  it  frefli  aqua-regia  three  or  four 
times,  till  the  matter  appears  like  oil  ;  then  precipitating  with 
flrong  alkaline  ley,  and  wafting  the  precipitate  with  water.  By 
dilfolving  this  powder  in  fpirit  of  fait  and  precipitating  again,  it 
becomes,  he  fays,  extremely  fair  ;  and  in  this  ltate  he  directs  it 
to  be  mixed  with  a  due  proportion  of  Venice  glafs. 

Orlchal,  in  a  treatile  intitled  Sclfme  Vejle,  gives  the  follow¬ 
ing  procefs  for  producing  a  very  fine  ruby.  He  direbts  the  pur¬ 
ple  precipitate  made  by  tin  to  be  ground  with  fix  times  its 
quantity  of  Venice  glafs  into  a  very  fine  powder,  and  this  com¬ 
pound  to  be  very  carefully  mingled  with  the  frit  or  vitreous 
composition  to  be  tinged.  His  frit  confifts  of  equal  parts  of 
borax,  nitre,  and  fixed  alkaline  fait,  and  four  times  as  much  cal¬ 
cined  flint  as  of  each  of  the  falts;  but  he  giv  es  no  direblions  as 
to  the  proportion  of  the  gold  precipitate  or  mode  of  fufion. 
H  el  lot  deferibes  a  preparation,  which,  mixed  with  Venice  glafs, 
was- found  to  give  a  beautiful  purple  enamel.  This  preparation 
confifts  of  equal  parts  of  folution  of  gold  and  of  folution  of 
zinc  in  aqua-regia  mixed  together,  with  the  addition  of  a  vola¬ 
tile  fait  prepared  from  fal-ammoniac  by  quick-lime,  in  fuflicient 
quantity  to  precipitate  the  two  metals.  The  precipitate  is  then 
gradually  heated  till  it  acquires  a  violet  colour.  However, 
though  a  purple  or  red  colour  approaching  to  that  of  ruby 
may,  by  the  methods  above,  recited,  be  baked  on  glafs  or  ena¬ 
mels,  and  introduced  into  the  mafs  by  fufion,  the  way  of 
equally  diffufing  i'ueh  a  colour  through  a  quantity  of  fluid  glafs 
is  ftill,  fays  Dr.  Lewis,  a  fecret.  The  following  procefs  for 
making  the  ruby  glafs  was  communicated  to  Dr.  Lewis  by  an 
artift,  who  aferibed  it  to  Kunckel.  The  gold  is  directed  to  be 
diffolved  in  a  mixture  of  one  part  cf  fpirit  of  fait  and  three  of 
aquafortis,  and  the  tin  in  a  mixture  of  one  part  of  the  former  of 
thefe  acids  with  two  of  the  latter.  The  folution  of  gold  being 
properly  diluted  with  water,  the  folution  of  tin  is  added,  and 
the  mixture  left  to  ftand  till  the  purple  matter  has  fettled  to  the 
bottom.  The  colourlefs  liquor  is  then  poured  off,  and  the  pur¬ 
ple  fediment,  while  moiff  and  not  very  thick,  is  thoroughly 
mixed  with  powdered  flint  or  land.  This  mixture  is  well  ground 
with  powdered  nitre,  tartar,  borax,  and  arfenic,  and  the  com- 
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pound  melted  with  a  fuitable  fire.  The  proportions  of  the  in¬ 
gredients  are  2560  parts  of  land,  384  of  nitre,  240  of  tartar, 
240  of  borax,  28  of  arfenic,  5  of  tin,  and  5  of  gold. 

Topaz  colour.  Glafs  refembling  this  ftone  may  be  made  by 
pulverizing  ten  pounds  of  either  of  the  compofitions  for  hard 
glafs  with  an  equal  quantity  of  the  gold-coloured  glafs,  and 
fufing  them  together. 

White  opale  and  femitranf parent  glafs  may  be  made  of  ten 
pounds  of  either  of  the  compofitions  for,  hard  glafs  and  one 
pound  of  well-calcined  horn,  ivory,  or  bone  ;  or  an  opake 
whitenels  may  be  given  to  glafs  by  adding  one  pound  of  very 
white  arfenic  to  ten  pounds  of  flint  glals.  Let  them  be  well 
powdered  and  mixed  by  grinding  them  together,  and  then  fufed 
with  a  moderate  heat  till  they  are  thoroughly  incorporated.  t\ 
glafs  ol  this  kind  is  made  in  large  quantities  at  a  manufactory 
near  London,  and  uled  not  only  for  different  kinds  of  veilels, 
but  as  a  white  ground  for  enamel  in  dial-plates  and  lnuff-boxes, 
which  do  not  require  finifliing  with  much  fire,  becaule  it  be¬ 
comes  very  white  and  fjfiblewith  a  moderate  heat. 

yellow.  See  Gold  colour  above. 

Painting  in  Glass.  The  ancient  manner  of  painting  in-, 
glafs  was  very  Ample:  it  confifted  in  the  mere  arrangement  of 
pieces  ot  glals  of  different  colours  in  fome  fort  of  (ymmetry, . 
and  cuiiftituted  what  is  now  called  Mvfdic-  work.  See  Mo¬ 
saic.  In  procefs  of  time  they  came  to  attempt  more  regular 
defigns,  and  alfo  to  reprefent  figures  brightened  with  all  their 
fhades  :  yet  they  proceeded  no  farther  than  the  contours  of  the 
figures  in  black  with  water-colours,  and  hatching  the  draperies 
alter  the  fame  manner  on  glafies  of  the  colour  of  the  objedl  they 
defigned  to  paint.  For  the  carnation  they  ufed  glafs  of  a  bright 
red  colour;  and  upon  this  they  drew  the  principal  lineaments- 
of  the  face,  &c.  with  black.  At  length,  the  tafte  for  this  fort 
of  painting  improving  confiderably,  and  the  art  being  found 
applicable  to  the  adorning  of  churches,  palaces,  &c.  they  found 
out  means  of  incorporating  the  colours  in  the  glafs  itfelf,  by 
heating  them  in  the  fire  to  a  proper  degree,  having  firft  laid  on- 
the  colours.  A  French  painter  at  Mirfeilles  is  laid  to  have 
given  the  firft  notion  of  this  improvement,  upon  going  to 
Koine  under  the  pontificate  of  Julius  II.;  but  Albert  Durer 
and  Lucas  of.  Leyden  were  the  firft  that  carried  it  to  any 
height. 

This  art,  however,  has  frequently  met  with  much  interrup¬ 
tion,  and  fometimes  been  almoft  totally  loft ;  of  which  Mr, 
Walpole  gives  the  following  account  in  his  Anecdotes  of  Paint¬ 
ing  in  England.  “  The  firft  interruption  given  to  it  was  by  the 
reformation,  which  banifhed  the  art  out  of  churches;  yet  it  was- 
in  fome  meafure  kept  up  in  the  efeuteheons  of  the  nobility  and- 
gentry  in  the  windows  of  their  feats.  Towards  the  end  of  queen 
Elizabeth’s  reign,  indeed,  it  was  omitted  even  there  ;  yet  the 
practice  did  not  entirely  ceafe.  The  chapel  of  our  Lady  at 
Warwick  was  ornamented anew  by  Robert  Dudley  earl  of  Lei- 
cefter  and  his  countefs,  and  the  cipher  of  the  glafs-painter’s 
name  yet  remains,  with  the  date  1574  ;  and  in  fome  of  the  cha¬ 
pels  at  Oxford  the  art  again  appears,  dating  itfelf  in  1622, 
by  the  hand  of  no  contemptible  mafter. 

“  I  could  fupply  even  this  gap  of  48  years  by  many  dates  on 
Flemifti  glafs  :  but  nobody  ever  fuppofed  that  the  fecret  was 
loft  fo  early  as  the  reign  of  James  I.  ;  and  that  it  has  not  pe- 
rilhed rfrnce  will  be  evident  from  the  following  feries,  reaching 
to  the  prefent  hour. 

“  The  portraits  in  the  windows  of  the  library  at  All  Souls, 
Oxford.  In  the  chapel  at  Queen’s  College  there  are  twelve 
windows,  dated  1518.  P.  C.  a  cipher  on  the  painted  glafs  in 
the  chapel  at  Warwick,  1574-  The  windows  at  Wadbam- 
college  :  the  drawing  pretty  good,  and  the  colours  fine,  by  Ber¬ 
nard  Van  Linge,  1622.  In  the  chapel  at  Lincoln’s  Inn,  a  win- 
dow,  with  the  name  Bernard,  1623.  This  was  probably  the 
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preceding  Van  Linge,  In  the  church  of  St.  Leonard,  Shore¬ 
ditch,  two  windows  by  Baptifta  Sutton,  1634.  The  windows 
in  the  chapel  at  Univerfity-college,  Hen.  Giles  pinxit  1687. 
At  Chrift-church,  Ifaac  Oliver,  aged  84,  1700.  Window  in 
Merton-chapel,  William  Price,  1700.  Windows  at  Queen’s 
New-college,  and  Maudlin,  by  William  Price,  the  fon,  now  liv¬ 
ing,  whole  colours  are  fine,  whofe  drawing  is  good,  and  whofe 
taite  in  ornaments  and  Mofaic  is  far  fuperior  to  any  of  his  prede- 
celTors  ;  is  equal  to  the  antique,  to  the  good  Italian  matters,  and 
only  furpafled  by  his  own  Angular  modefty. 

“  It  may  not  be  unwelcome  to  the  curious  reader  to  fee  fome 
anecdotes  of  the  revival  of  tatte  for  painted  glafs  in  England. 
Price,  as  we  have  faid,  was  the  only  painter  in  that  ltyle  for 
many  years  in  England.  Afterwards  one  Rowell,  a  plumber  at 
Reading,  did  fome  things,  particularly  for  the  late  Henry  earl 
of  Pembroke  ;  but  Rowell’s  colours  loon  vanifhed.  At  laft  he 
found  out  a  very  durable  and  beautiful  red  ;  but  he  died  in  a 
year  or  two,  and  the  fecret  with  him.  A  man  at  Birmingham 
began  the  fame  art  in  1 7  56  or  1  757,  and  fitted  up  a  window  for 
Lord  Lyttelton  in  the  church  of  Hagley,  but  foon  broke.  A 
little  after  him,  one  Peckitt  at  York  began  the  fame  bufinefs, 
and  has  made  good  proficiency.  A  few  lovers  of  that  art  col- 
le£!ed  fome  difperfed  panes  from  ancient  buildings,  particularly 
the  late  Lord  Cobham,  -who  created  a  Gothic  temple  at  Stowe, 
and  rilled  it  with  arms  of  the  old  nobility,  See.  About  the 
year  177JJ  one  Afciotti,  an  Italian,  who  had  married  a  Flemilh 
woman,  brought  a  parcel  of  painted  glafs  from  Flanders,  and 
fold  it  for  a  few  guineas  to  the  honourable  Mr.  Bateman  of  Old 
Windfor.  Upon  that  I  fent  Afciotti  again  to  Flanders,  who 
brought  me  450  pieces,  for  which,  including  the  expence  of  his 
journey,  I  paid  him  36  guineas.  His  wife  made  more  journeys 
for  the  fame  purpofe  j  and  fold  her  cargoes  to  one  Palmer,  a 
glazier  in  St.  Martin’s-lane,  who  immediately  railed  the  price 
to  one,  two,  or  five  guineas  for  a  tingle  piece,  and  fitted  up  en¬ 
tire  windows  with  them,  and  with  mofaics  of  plain  glais  of  dif¬ 
ferent  colours.  In  17 61  Paterfon,  an  auctioneer  at  Efi'ex- 
houfe  in  the  Strand,  exhibited  the  two  firft  audtions  of  painted 
glafs,  imported  in  like  manner  from  Flanders.  All  this  manu¬ 
facture  confifted  in  rounds  of  feripture-ttories,  flamed  in  black 
and  yellow,  or  in  lrnall  figures  of  black  and  white ;  birds  and 
flowers  in  colours,  and  Flemifh  coats  of  arms.” 

The  colours  ufed  in  painting  or  flaming  of  glafs  are  very  dif¬ 
ferent  from  thofe  ufed  in  painting  either  in  water  or  oil  colours. 
For  black,  takefcalcsof  iron,  one  ounce  ;  fcales  of  copper,  one 
ounce ;  jet,  half  an  ounce:  reduce  them  to  powder,  and  mix  them  . 
For  blue,  take  powder  of  blue,  one  pound;  nitre,  balfapound; 
mix  them  and  grind  them  well  together.  For  carnation,  take  red 
chalk,  eight  ounces  ;  iron  fcales,  and  litharge  of  filver,  of  each 
two  ounces  ;  gum  arabic.  half  an  ounce  j  diliolve  in  water,  grind 
all  together  for  half  an  hour  as  ftitT  as  you  can  ;  then  put  it  in  a 
glafs  and  ftir  it  well,  and  let  it  ftand  to  fettle  fourteen  days.  For 
green,  take  red  lead,  one  pound;  fcales  of  copper,  one  pound; 
and  flint,  five  pounds  :  divide  them  into  three  parts,  and  add  to 
them  as  much  nitre  ;  put  them  into  »  crucible,  and  melt 
them  with  a  ftrong  fire;  and  when  it  is  cold  powder, it,  and 
grind  it  on  a  porphyry.  For  gold  colour,  take  filver,  an 
ounce;  antimony,  half  an  ounce  :  melt  them  in  a  crucible  ; 
then' pound  the  mafs  to  powder,  and  grind  it  on  a  copper  plate  ; 
add  to  it  yellow  ochre,  or  brick-dutt  calcined  again,  fifteen 
ounces,  and  grind  them  well  together  with  water.  For  purple, 
take  minium,  ■  one  pound  ;  brown  flone,  one  pound  ;  white 
flint,  five  pounds  :  divide  them  into  three  parts,  and  add  to 
them  as  much  nitre  as  one  of  the  parts ;  calcine,  melt,  and 
grind  it  as  you  did  the  green.  For  red,  take  jet,  four  ounces; 
litharge  of  filver,  two  ounces  ;  red  chalk,  one  ounce ;  powder 
them  fine,  and  mix  them.  For  white,  take  jet,  two  parts; 
white  flint,  ground  on  a  glafs  very  fine,  one  part  ;  mix  them. 


For  yellow,  take  Spanifli  brown,  ten  parts  ;  leaf-filver,  6m 
part ;  antimony,  half  a  part  ;  put  all  into  a  crucible,  and  cal¬ 
cine  them  well. 

In  the  windows  of  ancient  churches.  Sec.  there  are  to  be  feen 
the  moft  beautiful  and  vivid  colours  imaginable,  which  far  ex¬ 
ceed  any  of  thofe  ufed  by  the  moderns,  not  lo  much  becaufe  the 
fecret  of  making  thofe  colours  is  entirely  loft,  as  that  the  moderns 
will  not  go  to  the  charge  of  them,  nor  be  at  the  necefl’ary  pains, 
by  reafon  that  this  fort  of  painting  is  not  now  fo  much  in  efteem 
as  formerly.  Thofe  beautiful  works,  which  were  made  in  the 
glafs-houfes,  were  of  two  kinds. 

In  fome,  the  colour  was  diftufed  through  the  whole  fubftance 
of  the  glafs.  In  others,  which  were  far  the  moft  common,  the 
colour  was  only  on  one  fide,  fcarce  penetrating  within  the  fub- 
ftance  above  one-third  of  a  line  ;  though  this  was  more  or  lei's 
according  to  the  nature  of  the  colour,  the  yellow  being  always 
found  to  enter  the  deepeft.  Thefe  laft,  though  not  fo  ftrong 
and  beautiful  as  the  former,  were  of  more  advantage  to  the 
workmen,  by  reafon  that  on  the  J  ime  glafs,  though  already  co¬ 
loured,  they  could  fliow  other  kinds  of  colours  where  there  was 
occafion  to  embroider  draperies,  enrich  them  with  foliages,  or 
reprefent  other  ornaments  of  gold,  filver,  See. 

In  order  to  this,  they  made  ufe  of  emery,  grinding  or  wearing 
down  the  furface  of  the  glafs  till  fueh  time  as  they  were  got 
through  the  colour  to  the  clear  glafs.  This  done,  they  applied 
the  proper  colours  on  the  other  fide  ,of  the  glafs.  By  thefe 
means,  the  new  colours  were  hindered  from  running  and  mixing 
with  the  former,  when  they  expofed  the  glalles  to  the  fire,  as 
will  appear  hereafter.  When  indeed  the  ornaments  were  to  ap¬ 
pear  white,  the  glafs  was  only  bared  of  its  colour  with  emery, 
without  tingeing  the  place  with  any  colour  at  all  ;  and  this  was 
the  manner  by  which  they  wrought  their  lights  and  heightenings 
on  all  kinds  of  colour. 

The  firft  thing  to  be  done,  in  order  to  paint  or  ftain  glafs 
in  the  modern  way,  is  to  defign,  and  even  colour  the  whole 
fubjedt  on  paper.  Then  they  cnoofe  fuch  pieces  of  glafs  as  are 
clear,  even,  and  fmooth,  and  proper  to  receive  the  feveral  parts  ; 
and  proceed  todiftribute  the  defign  itfelf,  or  the  paper  it  is  drawn 
on,  into  pieces  fuitable  to  thofe  of  the  glafs,,  always  taking 
care  that  the  glafles  may  join  in  the  contours  of  the  figures  and 
the  folds  of  the  draperies  ;  that  the  carnations  and  other  finer 
parts  may  not  be  impaired  by  the  lead  with  which  the  pieces 
are  to  be  joined  together.  The  diftribution  being  made,  they 
mark  all  the  glalles  as  well  as  papers,  that  they  may  be  known 
again  :  which  done,  applying  every  part  of  the  defign  upon  the 
glafs  intended  for  it,  they  copy  or  transfer  the  defign  upon  this 
glafs  with  the  black  colour  diluted  in  gum-water,  by  tracing 
and  following  all  the  lines  and  llrokes  as  they  appear  through  the 
glafs  with  the  point  of  a  pencil. 

When  thefe  ftrokes  are  well  dried,  which  will  happen  in 
about  two  days,  the  work  being  only  in  black  and  white,  they 
give  it  a  flight  wafh  over  with  urine,  gum  arabic,  and  a  little 
black  ;  and  repeat  it  feveral  times,  according  as  the  lhades  are 
defiled  to  be  heightened  ;  with  this  precaution,  never  to  apply 
a  new  waffi  till  the  former  is  fufficiently  dried.  This  done,  the 
lights  and  rifings  are  given  by  rubbing  off  the  colour  in  the  re- 
fpedlive  places  with  a  wooden  point,  or  the  handle  of  the 
pencil. 

As  to  the  other  colours  above  mentioned,  they  are  ufed  with 
gum-water,  much  as  in  painting  in  miniature  ;  taking  care  to 
apply  them  lightly,  for  fear  of  effacing  the  outlines  of  the  de¬ 
fign  ;  or  even,  for  the  greater  fecurity,  to  apply  them  on  the 
other  fide ;  efpccially  yellow,  which  is  very  pernicious  to  the 
other  colours,  by  blending  therewith.  And  here  too,  as  in  pieces 
of  black  and  white,  particular  regard  muft  always  be  bad  not  to 
lay  colour  on  colour,  or  put  on  a  new  lay,  till  fuch  time  as  the 
former  is  well  dried. 
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It  may  oe.  added,  that  the  yellow  is  the  only  colour  that  pe¬ 
netrates  through  the  glafs,  and  incorporates  therewith  by  the 
fire  ;  the  reft,  and  particularly  the  blue,  which  is  very  difficult 
to  ufe,  remaining  on  the  furface,  or  at  leaft  entering  very  little. 
"When  the  painting  of  all  the  pieces  is  finiftied,  they  are  carried 
to  the  furnace  or  oven  to  anneal  or  bake  the  colours. 

The  furnace  here  ufed  is  frail,  built  of  brick  from  1 8  to  30 
inches  fquare.  At  fix  inches  from  the  bottom  is  an  aperture  to 
put  in  the  fuel  and  maintain  the  fire.  Over  this  aperture  is  a 
grate  made  of  three  fquare  bars  of  iron,  which  traverfe  the  fur¬ 
nace,  and  divide  it  into  two  parts.  Two  inches  above  this  par¬ 
tition  is  another  little  aperture,  through  which  they  take  out 
pieces  to  examine  how  the  baking  goes  forward.  On  the  grate 
is  placed  a  fquare  earthen  pan,  fix  or  feven  inches  deep,  and 
five  or  fix  inches  lefs  every  way  than  the  perimeter  of  the  fur¬ 
nace.  On  the  one  fide  hereof  is  a  little  aperture  through  which 
to  make  trials,  placed  directly  oppofite  to  that  of  the  furnaces 
deftined  for  the  fame  end.  In  this  pan  are  the  pieces  of  glafs 
to  be  placed  in  the  following  manner  :  Firft,  the  bottom  of  the 
pan  is  covered  with  three  ftrata  or  layers  of  quicklime  pulve¬ 
rized  ;  thofe  ftrata  being  feparated  by  two  others  of  old  broken 
glafs,  the  defign  whereof  is  to  fecure  the  painted  glafs  from  the 
too  intenleheat  of  the  fire.  This  done,  the  glalles  are  laid  ho¬ 
rizontally  on  the  laft  or  uppermoft  layer  of  lime. 

The  firit  row  of  glafs  they  cover  over  with  a  layer  of  the  fame 
powder  an  inch  deep  ;  and  over  this  they  lay  another  range 
of  glaffes,  and  thus  alternately  till  the  pan  is  quite  full ;  taking 
care  that  the  whole  heap  always  end  with  a  layer  of  the  lime- 
powder. 

The  pan  being  thus  prepared,  they  cover  up  the  furnace  with 
tiles,  on  a  fquare  table  of  earthen  ware,  clofely  luted  all  round  ; 
only  leaving  five  little  apertures,  one  at  each  corner  and  ano¬ 
ther  in  the  middle,  to  ferve  as  chimneys.  Things  thus  dif- 
pofed,  there  remains  nothing  but  to  apply  fire  to  the  work. 
The  fire  for  the  firft  two  hours  muft  be  very  moderate,  and  inuft 
be  increafed  in  proportion  as  the  coition  advances,  for  the  fpace 
of  ten  or  twelve  hours  ;  in  which  time  it  is  ufually  completed. 
At  laft  the  fire,  which  at  firft  was  charcoal,  is  to  be  of  dry  wood, 
fo  that  the  flame  covers  the  whole  pan,  and  even  iffues  out  at 
the  chimneys.  During  the  laft  hours,  they  make  effays,  from 
time  to  time,  by  taking  out  pieces  laid  for  the  purpofe  through 
the  little  aperture  of  the  furnace  and  pan,  to  fee  whether  the 
yellow  be  perfecft,  and  the  other  colours  in  good  order.  When 
the  annealing  is  thought  fufficient,  they  proceed  with  great  hafte 
to  extinguifti  the  fire,  which  otherwife  would  foon  burn  the  co¬ 
lours  and  break  the  glafles. 

Glass -Balls,  which  are  globular  or  otherwife  fhaped  hollow 
veflels  of  glals,  may  he  coloured  within,  fo  as  to  imitate  the 
femipellucid  gems.  The  method  of  doing  it  is  this  :  Make  a 
ftrong  folution  of  ichthyocolla,  or  ifinglafs,  in  common  water, 
by  heat  ;  pour  a  quantity  of  this  while  warm  into  the  hollow 
of  a  white  glafs  veil'd  ;  fhake  it  thoroughly  about,  that  all  the 
tides  may  be  wetted,  and  then  pour  off  the  reft  of  the  moifture. 
Immediately  after  this,  throw  in  red  lead,  fhake  it  and  turn  it 
about,  throw  it  into  many  places  with  a  tube,  and  the  moifture 
will  make  it  flick  and  run  in  waves  and  pretty  figures.  Then 
throw  in  fome  of  the  painter’s  blue  fmalt,  and  make  it  run  in 
waves  in  the  ball  as  the  red-lead  ;  then  do  the  fame  with  ver- 
degris,  next  with  orpiment,  then  with  red  lake,  all  well  oround  • 
always  cafting  in  the  colours  in  different  places,  and  turning 
the  glafs,  that  the  moifture  within  may  run  them  into  the 
waves.  Then  take  fine  plafter  of  Paris,  and  put  a  quantity  of 
it  into  the  Dali  ;  fhake  it  alio  nimbly  about  ;  this  will  every 
yvheie  flick  nrmly  to  the  glafs,  and  give  it  a  ftrong  inner  coat, 
keeping  all  the  colours  on  very  fairly  and  ftrongly.  Thefe  are 
fet  on  frames  of  carved  wood,  and  much  efteemed  as  ornaments 
W  many  places. 


Glass -Drops.  See  Rupert’s  drops. 

Engraving  on  Glass.  See  Chemistry,  page  42  5. 

Foliating  of  Glass.  See  Foliating  and  LooKiHG-glafs. 

Gilding  of  Glass.  See  Gilding. 

ImpreJJions  of  antique  Gems  taken  in  Glass.  See  Gems. 

Glass  of  Lead,  a  glafs  made  with  the  addition  of  a  large 
quantity  ot  lead,  of  great  ufe  in  the  art  of  making  counterfeit 
gems.  The  method  of  making  it  is  this  :  Put  a  large  quantity 
of  lead  into  a  potter  s  kiln,  and  keep  it  in  a  ftate  of  lufion  with 
a  moderate  fire  till  it  is  calcined  to  a  grey  loofe  powder  5  then 
ipread  it  in  the  kiln,  and  give  it  a  greater  heat,  continually 
ftirring  it  to  keep  it  from  running  into  lumps  ;  continue  this 
feveral  hours,  til)  the  powder  become  of  a  fair  yellow;  then  take 
it  out,  and  lift  it  fine  :  this  is  called  calcinedlead.  Take  of  this 
calcined  lead  15  pounds,  and  cryftalline  or  other  frit  11  pounds  : 
mix  thefe  as  well  as  poflible  together ;  put  them  into  a  pot,  and 
fet  them  in  the  furnace  for  ten  hours  ;  then  call  the  whole, 
which  will  be  now  perfeftly  melted,  into  water  ;  feparate  the 
loofe  lead  from  it,  and  return  the  metal  into  the  pot ;  and,  after 
Handing  in  fufion  12  hours  more,  it  will  befit  to  work.  It  is 
very  tender  and  brittle,  and  muft  be  worked  with  great  care, 
tailing  it  flow  ly  out  of  the  pot,  and  continually  wetting  the  mar¬ 
ble  it  is  wrought  upon. 

It  is  well  known  that  cerufs  or  white  lead,  minium,  litharge, 
and  all  the  other  pi  eparations  and  calces  of  lead,  are  eafilv  fufed 
by  a  moderate  fire,  and  formed  into  a  tranfparent  glafs  of  a 
deep  yellow  colour.  Lut  this  glafs  is  fo  penetrating  and  pow¬ 
erful  a  flux,  that  it  is  necefiary  to  give  it  a  greater  confidence, 
in  oidei  to  render  it  fit  for  ufe.  With  this  view,  two  parts  of 
calx  of  lead,  e.  g.  minium,  and  one  part  of  fand  or  powdered 
flmts,  may  be  put  into  a  crucible  of  refraiftory  clay,  and  baked 
into  a  compart  body.  Let  this  crucible,  well  clofed  with  a 
luted  lid,  be  placed  in  a  melting  furnace,  and  gradually  heated 
for  an  hour  or  an  hour  and  a  half;  and  afterwards  let  the  heat 
be  increafed  fo  as  to  obtain  a  complete  fufion,  and  continued  in 
that  ftate  xor  the  fame  time  •.  let  the  crucible  remain  to  cool  in 
the  furnace  :  and  when  it  is  broken,  a  very  tranfparent  yellow- 
coloured  glafs  will  be  found  in  it.  Some  add  nitre  and  common 
fait  to  the  above  mixture,  becaufe  the  falts  promote  the  fufion 
and  the  more  equal  diftribution  of  the  fand.  This  glafs  of  lead 
has  a  confiderable  fpecific  gravity,  and  its  loweft  part  is  always 
the  heavieft.  It  is  an  important  flux  in  the  allaying  of  ores  to  fa¬ 
cilitate  their  fcorifications. 

Glals  of  lead  is  capable  of  all  the  colours  of  the  gems  In  very 
great  perfertion.  The  methods  of  giving  them  are  thefe  :  for 
green,  take  polverine  frit  20  pounds,  lead  calcined  16  pounds  ; 
fin.  both  the  powders  very  fine;  then  melt  them  into  a  glafs, 
feparating  the  unmixed  lead,  by  plunging  the  mafs  in  water  ; 
alter  this  return  it  into  the  pot,  and  add  brafs  thrice  calcined  fix 
ounces,  and  one  penny-weight  of  crocus  martis  made  with  vi- 
negar;  put  this  in  at  fix  different  times,  always  carefully  mix- 
ing  it  together;  let  it  finally  fettle  an  hour,  then  mix  it  toge¬ 
ther,  and  take  a  proof  of  it ;  when  the  colour  is  right,  let  it 
Hand  eight  hours,  and  then  work  it.  If  inftead  of  the  calcined 
brafs  the  fame  quantity  of  the  caput  mortuum  of  the  vitriolum 
veneris  be  ufed,  the  green  is  yet  much  finer. 

For  topaz- colour,  take  cryftal  frit  15  pounds,  calcined  lead 
12  pounds;  mix  them  well  together,  by  lifting  the  powders 
through  a  fine  fieve  ;  then  fet  them  in  a  furnace  not  too  hot, 
and  leparatethe  fuperfluous  unmixed  lead,  by  cafting  the  whole 
into  water  ;  repeat  this  twice  ;  then  add  half  gold-yellow  glals, 
and  let  them  incorporate  and  purify,  and  they  will  be  of  the  true 
and  exart  colour  of  the  oriental  tooaz. 

For  fea-gieen,  take  cryftal  frit  16  pounds,  calcined  lead 
10  pounds  ;  mix  and  lift  them  together,  and  fet  them  in  a 
pot  in  a  furnace;  in  12  hours  the  whole  will  be  melted  ;  then 
call  it  into  water,  and  feparate  it  irom  the  loofe  lead ;  put  them 
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into  the  furnace  again  for  eight  hours  ;  then  feparate  the  loofe 
lead  by  wathing  a  i'econd  time,  and  return  it  to  the  pot  for  eight 
hours  more. 

Mufcovy  Glass.  See  Mica. 

Painting  on  Glafs  ly  means  of  Prints.  See  Back  -painting. 

Glass -Porcelain,  the  name  given  by  many  to  a  modern 
method  of  imitating  the  china-ware  with  glafs.  The  method 
given  by  Mr.  Reaumur,  who  was  the  firft  that  carried  the  at¬ 
tempt  to  any  degree  of  perfection,  is  fhortly  this  :  The  glafs- 
vetfeis  to  be  converted  into  porcelain  are  to  be  put  into  a  large 
earthen  veflel,  fuch  as  the  common  tine  earthen  difhes  are  baked 
in,  or  into  fufficiently  large  crucibles  ;  the  veffels  are  to  be  tilled 
with  a  mixture  of  fine  white  fand,  and  of  fine  gypfum  or  plafter- 
ftone  burnt  into  what  is  called  plalter  of  Baris,  and  all  the  in- 
tertiices  are  to  be  filled  up  with  the  fame  powder,  fo  that  the 
glafs  veffels  may  no  where  touch  either  one  another,  or  the  fides 
of  the  veflel  they  are  baked  in.  The  veflel  is  to  be  then  covered 
down  and  luted,  and  the  fire  does  the  reft  of  the  work  ;  for  this 
is  only  to  be  put  into  a  common  potter’s  furnace  ;  and  when  it 
has  ftood  there  the  ufual  time  of  baking  the  other  veffels,  it 
is  to  be  taken  out,  and  the  whole  contents  will  be  found  no 
longer  glafs,  but  converted  into  a  white  opake  fubftance,  which 
is  a  very  elegant  porcelain,  and  has  almolt  all  the  properties  f 
that  of  China. 

The  powder  which  has  ferved  once  will  do  again  as  well  as 
frefli,  and  that  for  a.  great  many  times  :  nay,  it  feems,  ever  fo 
often.  The  caufe  of  this  transformation,  fays  Macquer,  is  pro¬ 
bably  that  the  vitriol'C  acid  of  the  gypfum  quits  its  bafis  of  cal¬ 
careous  earth,  and  unites  with  the  alkaline  fait  and  faline  earth 
of  the  glafs,  with  which  it  forms  a  kind  of  fait  or  felenites,  dif¬ 
ferent  from  the  calcareous  felenites,  *by  the  interpofition  of  which 
matter  the  glafs  acquires  the  qualities  of  porcelain. 

GhASS-Pots,  the  veffels  in  the  glafs-houfes  ufed  for  melting 
the  glafs.  Thofe  for  the  white  glafs  works  are  made  of  a  tobacco- 
pipe  clay,  brought  from  the  file  of  Wight,  which  is  firft  well 
wafhed,  then  calcined,  and  afterwards  ground  to  a  fine  powder 
in  a  mill.  This  being  mixed  with  water,  is  then  trod  with  the 
bare  feet  till  it  is  of  a  proper  confiftence  to  mould  with  the  hands 
into  the  proper  fhape  of  the  veffels.  When  thefe  are  thus  made, 
they  are  afterwards  annealed  over  the  furnace.  Thofe  for  the 
green  glafs  work  are  made  of  the  nonfuch,  and  another  fort  of 
clay  from  Staffordfhire ;  they  make  thefe  fo  large  as  to  hold 
three  or  four  hundred  weight  of  metal.  And,  befides  thefe,  they 
have  a  fmall  fort  called  piling-pots,  which  they  let  upon  the 
larger,  and  which  contain  a  finer  and  more  nice  metal  fit  for  the 
niceft  works. 

The  clay  that  is  ufed  for  this  purpofe  fhould  be  of  the  pureft 
and moft  refra&ory  kind,  and  well  cleanfed  from  all  fandy,  fer¬ 
ruginous,  and  pyritous  matters  ;  and  to  this  it  will  be  proper  to 
add  ground  crucibles,  white  fand,  calcined  flints  well  levigated, 
or  a  certain  proportion  of  the  fame  clay  baked,  and  pounded  not 
very  finely.  The  quantity  of  baked  clay  that  ought  to  be  mixed 
with  the  crude  clay,  to  prevent  the  pots  from  cracking  when 
dried,  or  expofed  to  a  great  heat,  is  not  abfolutely  determined, 
but  depends  on  the  quality  of  the  crude  clay,  which  is  more  or 
lefs  fat.  M.  D’Antic,  in  a  memoir  on  this  fubjeft,  propofes 
the  following  method  of  afeertaining  it  :  the  burnt  and  crude 
clay,  being  mixed  in  different  proportions,  fhould  be  formed 
into  cakes,  one  inch  thick,  and  four  inches  long  and  wide. 
Let  thefe  cakes  be  flowly  dried,  and  expofed  to  a  violent  heat, 
till  they  become  as  hard  and  as  much  contradted  as  polfible, 
and  in  that  ftate  be  examined  j  and  the  cake,  he  fays,  which 
has  fuffered  a  diminution  of  its  bulk  equal  only  to  an  eighteenth 
part,  is  made  of  the  beft  proportions.  He  obferves,  in  general, 
that  moft  clays  require  that  the  proportion  of  the  burnt  Ihould 
be  to  the  freth  as  four  to  five. 

Salt  of  Glass,  a  fubftance  apparently  analogous  to  what  is 
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called  Sandiver  or  Glafs -gall.  M.  Fongeroux,  in  the  Memoirs- 
of  the  Academy  of  Sciences  at  Paris,  afferts  that  an  explofion  as 
loud  as  a  cannon  is  produced  whenever  this  fubftance  in  a  heated 
ftate  is  brought  into  contadt  with  water. 

“  The  following  circumftance  (fays  he)  is  what  occafions  the 
explofion  I  have  mentioned.  When  the  allies  of  fea-wrack 
(which  contain  a  great  quantity  of  fea-falt,  and  which  are  ufed 
in  certain  glafs-houfes  as  a  flux,)  are  mixed  with  fand,  this 
mixture  is  expofed  to  the  heat  of  the  furnace,  where  it  is  changed 
into  glafs  ;  after  the  fufion  is  completed,  the  fait  of  glafs  fepa- 
rates  from  the  vitrified  fubftance,  and  rites  to  the  top  of  the  me¬ 
tal,  upon  the  furface  of  which  it  fwirns.  Formerly  it  was  the 
cuftom  to  leave  this  fait  expofed  to  the  heat  of  the  furnace  a  fuf- 
ficient  time  for  it  to  be  fubliined  ;  and  under  the  fait  was  found 
glafs  free  from  fpecks,  and  in  a  proper  ftate  to  be  worked,  either 
flat  or  in  cylinders,  &c.  But  fince  tfie  laft  forty  or  fifty  years, 
or  thereabouts,  it  has  been  found  that  leaving  the  fait  to  eva¬ 
porate  caufes  an  unneceffary  wafte  of  fuel,  and  that  it  is  even 
advantageous  to  take  it  away  as  foon  as  it  feparates  itfelf  from 
the  glafs,  and  fwirns  on  the  top  of  it.  The  taking  this  fait  of 
glafs  from  the  metal  is  a  very  hazardous  operation  in  glafs- 
houfes,  or  other  inclofed  places,  when,  in  executing  it,  proper 
precautions,  fuch  as  we  are  now  going  to  deferibe,  are  not  ta¬ 
ken.  In  all  great  glals-houfes  there  are  ladles  of  iron,  thd 
handles  of  which  are  about  fix  feet  long  ;  the  workmen  make 
ufe  of  thefe  to  lade  out  the  flit  of  glafs  in  a  liquid  ftate,  which 
they  carry  away,  and  pour  into  a  hole  or  pit  prepared  for 
that  purpofe  near  the  great  furnace,  that  it  may  be  fufficiently 
dry  and  warm. 

“  That  the  ladles  may  be  cooled  more  quickly,  it  is  ufual  to 
throw  them  into  a  large  trough  full  of  water ;  but  great  care 
muft  be  taken  that  no  fait  of  glafs  remains  in  them  fhould  any 
be  left  in  them  when  they  are  thrown  into  the  water,  an  explofion 
fimilar  to  that  of  a  cannon  would  take  place.  The  fame  thing 
would  happen  if  the  ladle,  when  put  again  into  the  pot,  con¬ 
tained  any  water,  or  even  if  it  were  wet  j  indeed  the  explofion 
in  the  latter  cafe  would  be  fo  violent,  that  the  ladle  would  pro¬ 
bably  be  driven  through  the  inclofure  of  the  furnace,  in  fuch  a 
manner  as  to  expofe  the  furrouriding  workmen  to  very  great 
rifle.  This  misfortune  is  not  without  example  in  great  glafs- 
houfes.  The  degree  of  danger  attending  the  explofion  is,  as 
muft  be  obvious,  in  proportion  to  the  clofenefs  of  the  place  in 
which  it  happens  ;  it  is  not  equally  dangerous  in  the  open  air. 

“  It  muft  be  remembered  that  this  explofion  only  takes  place 
when  the  fait  of  glafs  is  produced  from  foda  made  of  fea-wrack  ; 
that  which  arifes  from  Alicant  foda,  or  from  potafli,  occafions 
no  explofion.  I  have  obferved  that  this  latter  kind  of  fait  of 
glafs  contains  only  vitriolated  tartar  and  magnefia;  whereas  the 
former  gives  fea-lalt  with  an  alkaline  bafis,  fea-falt  with  an 
earthy  bafis,  and  glauber’s  fait. 

“  Any  one  who  is  prefent  at  the  burning  of  the  fea-wracks 
which  are  ufed  for  making  of  foda  may  eafily  convince  himfelf 
that  thofe  fpecies  of  fucus  contain  a  great  quantity  of  volatile 
alkali.  May  it  not  be  fuppofed  that,  during  the  combuftion  of 
thefe  plants,  which  contain  a  fubftance  analogous  to  the  cor¬ 
neous  matter  of  animals,  there  takes  place  a  decompofition  of 
the  fea-falt,  by  means  of  the  volatile  alkali,  from  which  an  ex¬ 
plofion  may  be  produced?  If  the  explofion  does  not  proceed  from 
the  expanfion  of  the  air  contained  in  the  water,  it  muft  be  the 
effect  of  fome  gas  peculiar  to  fea-falt,  and  ariling,  as  I  have  juft 
mentioned,  from  its  decompofition  by  volatile  alkali.” 

Tim-Glass,  the  fame  with  bifmuth.  See  Chemistry, 
page  4 33- 

Veffels  of  Glass  ufed.  in  Chemical  Experiments.  See  Cue-  i 
mistry,  page  478. 

_Dn«I>z7/§--GLASSES,  are  Ample  veffels  of  common  glafs  or 
cryftal,  ulually  made  in  form  of  an  inverted,  cone.  Each  glafs 
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confifts  of  three  parts,  viz.  the  calyx  or  bowl,  the  bottom,  and 
the  foot ;  which  are  all  wrought  or  blown  feparately.  Nothing 
can  be  more  dexterous  and  expeditious  than  the  manner  wherein 
thele  parts  are  all  blown,  two  of  them  opened,  and  all  three 
joined  together.  An  idea  is  only  to  be  formed  of  the  procels  by 
feeing  the  men  aCtually  at  work.  The  glades  chiedy  ufed  in 
England  are  made  of  the  afhes  of  fern ;  crydal  glades  being 
lej's  frequently  ul'cd.  The  exceeding  brittlenefs  of  this  com¬ 
modity,  notwithftanding  the  eafy  price  of  each  glafs,  renders 
the  confumption  thereof  very  confiderable.  For  the  method  of 
gilding  the  edges  of  drinking-glades,  fee  Gilding  on  Enamel 
and  Glafs. 

Optical  Glasses.  See  Optics.  The  improvements  hitherto 
made  in  telelcopes  by  means  of  combining  lenfes  made  of  dif¬ 
ferent  kinds  of  glafs,  though  very  great,  are  yet  by  no  means 
adequate  to  the  expectations  that  might  reafonably  be  formed  if 
opticians  could  fall  on  any  method  of  obtaining  pieces  of  glafs 
fufficiently  large  for  purfuing  the  advantages  of  Mr.  Dollond’s 
difeovery.  Unfortunately,  however,  though  the  Board  of  Lon¬ 
gitude  have  ottered  a  confiderable  reward  for  bringing  this  art  to 
the  requifite  perfection,  no  attempt  of  any  confequence  has  hi¬ 
therto  been  made.  Mr.  Keir  is  of  opinion,  that  the  accom- 
plifhnrent  of  this  is  by  no  means  an  ealy  talk,  as  it  requires  not 
only  a  competent  knowledge  of  the  properties  of  glafs  fitted  for 
thepurpofe  (the  faults  not  being  evident  to  common  infpeCtion), 
but  a  confiderable  degree  of  chemical  knowledge  is  alfo  necetfary 
in  order  to  invent  a  compofition  by  which  thefe  faults  may  be 
avoided  ;  and  ladly,  a  kind  of  dexterity  in  the  execution  of 
the  work  which  can  only  be  acquired  by  praCtice.  Our  author, 
however,  thinks  that  if  the  fuhjeCt  were  more  generally  under- 
dood,  and  the  difficulties  more  fully  pointed  out,  for  which  pur- 
pofe  he  makes  the  following  remarks,  the  end  might  be  more 
eafily  accomplifhed. 

1.  The  rays  of  light  paffing  through  a  glafs  lens  or  prifm,  or 
through  any  other  medium  of  unequal  thicknefs,  are  refraCted  : 
but  not  in  an  equal  manner,  the  blue,  violet,  &e.  being  more 
refraCted  than  the  red. 

2.  Hence  it  happens,  that  the  rays  of  light,  when  refraCted 
by  a  common  lens,  do  not  all  unite  in  one  focus,  but  in  reality 
form  as  many  different  foci  as  there  are  colours  j  and  hence  arife 
the  prilmatic  colours,  or  iriies,  which  appear  towards  the  bor¬ 
ders  of  the  image  formed  by  the  common  convex  lenfes,  and 
which  render  vificn  extremely  indiftinCt. 

3.  The  indiftinCtnefs  of  vifion  produced  by  this  caufe,  which 
is  fenfible  in  telelcopes  of  a  Imall  aperture,  increafes  in  fo  great 
a.  proportion,  viz.  as  the  cubes  of  the  diameters,  that  it  feemed 
impolfible  to  increale  the  power  of  dioptric  telelcopes  greatly, 
without  extending  them  to  a  very  inconvenient  length,  unlefs 
this  condition  of  colours  could  be  corrected. 

4.  It  was  known  that  different  tranfparent  bodies  polfeffed 
different  degrees  of  refraCtive  power  5  and,  until  Mr.  Dollond 
difeovered  the  contrary,  it  was  fuppofed,  that  the  refraCIioris  of 
the  coloured/ Bays  were  always  in  a  determinate  ratio  to  one 
another.  On  thisfuppofition  it  feemed  impolfible  to  correCt  the 
faults  of  refracting  telefcopes  :  for  it  was  fuppofed,  that  if  the 
chfpeifion  of  light  produced  by  a  convex  lens  were  counteracted 
by  another  lens  or  medium  of  a  concave  form,  the  refraCtion 
would  be  totally  dedroyed ;  and  this  indeed  would  be  the  cafe, 
if  the  two  mediums’  were  made  of  the  fame  matter  ;  and,  from 
fome  experiments  made  by  Sir  Ifaac  Newton,  this  was  fuppofed 
to  be  actually  the  cafe  in  all  fubdances  whatever. 

5’.  Fiom  confideiing  that  the  eyes  of  animals  are  formed  of 
mediums  of  different  colours,  it  occurred  firft  to  Mr.  David  Gre¬ 
gory,  the  celebrated  profeffor  of  adronomy  at  Oxford,  and  then 
to  Mr.  Euler,  that,  by  a  combination  of  mediums  which  had 
different  refraCtive  powers,  it  might  be  poifible  to  remedy  the 
impel feCtions  of  dioptric  telefcopes.  It  ckoes  not,  however,  ap¬ 


pear,  that  either  of  thefe  gentlemen  underdood  the  true  prin¬ 
ciple  on  which  thefe  phenomena  depend.  Mr.  Euler  executed 
his  idea  by  forming  a  compound  objeCt  lens  from  two  glafs 
lenfes  with  water  interpofed  ;  but  his  attempt  was  not  attended 
with  fuccefs.  Mr.  Dollond,  however,  was  led,  by  fome  argu¬ 
ments  adduced  by  Mr.  Klingedernia,  to  repeat  one  of  Sir  Ifaac 
Newton’s  experiments,  and  which  had  induced  even  that  great 
philofopher  himfelf  to  fuppofe  that  the  improvement  afterwards 
executed  by  Mr.  Dollond  was  impoffible.  This  experiment  wasr 
made  by  Sir  Ifaac  Newton,  by  placing  a  glafs  prifm  within  a 
prifmatic  veffel  filled  with  water,  in  fiuch  a  manner  that  the  rays 
of  light  which  were  refraCted  by  the  glafs  prifm  fhould  pafs 
through  and  be  refraCted  in  a  contrary  direction  by  the  water 
prifm.  In  this  manner  the  refraCtion  of  the  light  was  entirely 
dedroyed.  But  when  Mr.  Dollond  repeated  the  experiment,  he 
found,  that,  contrary  to  his  own  expectations,  when  the  angle? 
of  the  two  prifms  were  fo  proportioned  that  they  counteracted 
each  other’s  mean  refraCtion,  then  colours  appeared  ;  and,  on 
the  other  hand,  when  they  were  fo  proportioned  that  the  difper- 
fi  on  of  the  coloured  rays  was  counteracted,  the  mean  refraCtion 
dill  fubfided  ;  which  evidently  proved,  that  the  mean  refraCtive 
and  difperfive  powers  of  glafs  and  water  were  not  proportional 
to  one  another. 

6.  To  apply  this  to  the  propofed  improvement,  Mr.  Dollond 
examined  feveral  kinds  of  glafs.  Crown-glafs  was  found  to 
polfefs  the  fmalleft  difperfive  power  in  proportion  to  its  refrac¬ 
tion  ;  while  fiint-glafs  pofieffed  the  greateft  difperfive  power  in 
proportion  to  its  refraCtion,  which  was  alfo  very  great.  On 
comparing  thefe  two  exaCtly  together,  he  found,  that  a  wedge 
of  white  dint  glafs  whofe  angle  was  about  25  degrees,  and  ano¬ 
ther  of  crown-glafs  whofe  angle  was  29  degrees,  refraCted  very 
nearly  alike.  He  found  alfo  that,  when  the  wedges  were 
ground  to  fuch  angles,  the  refraCtion  produced  by  the  fiint-glafs 
was  to  that  produced  by  the  crown-glafs  nearly  as  two  to  three ; 
the  refraCted  light  was  then  free  from  colour.  On  meafuring 
the  general  refraCting  powers  of  thefe  two  glades,  he  found 
that  in  flint-glals  the  fine  of  incidence  of  the  rays  was  to  the 
fine  of  mean  refraCtion  as  1  to  1.583  ;  and  that  in  crown- 
glafs  the  fine  of  incidence  was  to  the  fine  of  mean  refraCtion 
as  1  to  1.53. 

The  methods  of  determining  the  different  refraCtive  powers  of 
glafs  are  given  under  the  article  Orncs.  Here  we  fhall  only 
obferve,  that  two  kinds  of  glafs  are  neceffary  for  the  conftruc- 
tion  of  acromatic  telefcopes  ;  one  of  which  fhall  poffefs  as  final], 
and  the  other  as  great,  difperfive  powers,  relative  totheirmean 
refraCting  powers,  as  can  be  procured.  The  difference  of  glades 
in  this  relpeCt  depends  on  the  quality  of  the  ingredients  em¬ 
ployed  in  their  compofition.  Crown-glafs,  which  is  compofed 
of  fand  melted  by  means  of  the  afhes  of  fea-weeds,  barilla,  or 
kelp,  both  which  fluxes  are  known  to  confid  of  vegetable  earth, 
alkali,  and  neutral  fait,  is  found  to  give  the  fmalleft  difperfive 
power.  Plate-glafs,  which  confifts  of  fand  melted  by  means  pf 
fixed  vegetable  alkali,  with  little  or  no  vegetable  earth,  gives  a 
greater  difperfive  power ;  but  both  thefe  give  much  lefs  than 
flint-glals,  which  confifts  of  fand  melted  by  means  of  minium 
and  fixed  alkali.  It  appears,  therefore,  that  the  difperfion  of 
the  rays  is  greateft  when  minium,  or  probably  other  metallic 
calces,  are  made  ufe  of ;  and  that  alkalis  give  a  greater  power 
of  difperfion  than  vegetable  or  other  earths.  Mr.  Zieher  of 
Peterfburgh,  however,  informs  us,  that  he  has  made  a  kind  of 
glafs  much  fuperior  in  this  refpeCt  to  flint-glafs;  but  it  does 
not  as  yet  appear  whether  it  be  more  fit  for  optical  purpofes 
than  that  commonly  made  ufe  of.  There  feems  no  difficulty  in 
augmenting  the  difperfive  power,  as  that  is  found  to  depend  on 
the  quantity  of  minium  or  other  flux  :  but  thus  we  unfortunately 
increafe  alfo  the  capital  fault  to  which  flint  glafs  and  all  com- 
pofitions  of  that  kind  are  fubjeCI  j  namely,  the  being  fubjeCt  t® 
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veins  or  f.nnl!  threads  running  through  it.  By  thefe,  even  when 
iofmall  as  to  be.  imperceptible  to  the  naked  eye,  the  rays  which 
fall  on  them  are  diverted  from  their  proper  direction,  and  thereby 
render  the  images  confufed.  This  is  owing  to  the  greater  denfity 
of  the  veins,  as  appears  by  their  image  being  received  on  white 
paper,  when  the  glafs  is  held  between  the  paper  and  the  fun  or 
a  candle  at  a  proper  diftance.  The  rays  of  light  being  then 
made  to  converge  by  the  fuperior  denfity  of  the  veins,  their 
images  will  appear  as  bright  lines  bordered  with  obfeure  edges 
on  the  paper.  Flint-giafs  is  fo  much  fubjcCt  to  this  kind  of 
imperfection,  that  it  is  with  difficulty  the  opticians  can  pick  out 
pieces  of  the  fize  commonly  ufed  from  a  large  quantity  of  the 
glafs.  It  is  farther  to  be  regretted,  that  the  minium  which  pro¬ 
duces  the  greatell  dil'perfive  power  is  likewife  the  very  fubftance 
which  renders  flint-giafs  much  more  fubjeCt  to  thele  imperfec¬ 
tions  than  any  other.  The  reafon  is,  that  the  fand  and  earthy 
matters  mix  uniformly  in  fufion  ;  and  having  not  only  a  con- 
fiderable  degree  of  affinity  towards  each  other,  but  alio  being 
not  much  different  from  each  other,  they  are  not  apt  to  fepa- 
rate.  On  the  other  hand,  when  fuch  an  heavy  fubilance  as  mi¬ 
nium  is  added  to  thefe  earthy  fubftances,  though  it  has  a  pretty 
Itrong  tendency  to  unite  with  the  earthy  fubftances,  it  has  none 
with  the  fixed  alkali,  which  is  another  ingredient  in  this  glafs. 
Hence  fome  parts  of  the  glafs  will  contain  more  metallic  matter 
thari  the  reft ;  particularly  that  near  the  bottom  of  the  pot, 
which  is  fo  full  of  large  veins  as  to  be  applied  only  to  the  mak¬ 
ing  of  wares  of  little  value.  The  veins  in  this  cafe  are  formed  by 
the  defeent  of  the  minium  to  the  bottom,  which  in  its  pafl'age 
forms  threads  or  veins  by  dragging  other  parts  of  the  glafs  along 
with  them. 

The  correction  of  this  fault  appears  therefore  to  be  very  dif¬ 
ficult.  M.  Macquer  informs  us,  that  he  had  in  vain  tried  to  re¬ 
move  it  by  very  long  fufion  and  a  fierce  fire  j  which  indeed  others 
have  found  by  experience  not  to  correCt  but  to  augment  the 
evil.  Mr.  Keir  is  of  opinion  that  fome  new  compofition  muft 
be  fought  for,  which,  along  with  a  fufficient  refraCtive  power, 
fhould  poffiefs  a  greater  uniformity  of  texture  ;  but  he  is  likewife 
of  opinion,  that  fcarce  any  alteration  in  this  refpeCt  could  be 
made  without  injuring  the  colour  of  the  glafs.  For  optical  pur- 
pofes,  however,  our  author  does  not  think  that  an  alteration  in 
the  colour  of  the  ingredients  would  be  very  detrimental.  “  I 
am  convinced  (fays  he)  that  glafles  fenfibly  tinged  with  colour 
might  tranlinit  as  much  or  more  light  than  the  bell  ffint-glafs. 
For  the  colourlefs  appearance  of  flint-giafs  is  an  optical  decep¬ 
tion.  The  minium  gives  it  a  pretty  confiderable  tinge  of  yellow, 
and  the  alkali  inclines  it  to  a  blueifh  cad,  beddes  the  colour  an¬ 
ting  from  a  greater  or  lefs  impurity  of  the  materials ;  fo  that  the 
glafs  would  adually  be  very  fenfibly  coloured,  unlefs  by  the  ad¬ 
dition  of  manganefc,  which  is  known  to  give  a  purplidi  red. 
Thus  the  other  tinges  are  counteracted,  but  not  effaced  or  de- 
ftroyed,  as  has  been  frequently  imagined.  By  the  mixture  of  the 
three  principal  colours,  red,  yellow,  and  blue,  more  or  lefs  ex- 
aCtly  counterpoifed,  a  certain  dark  diade  is  introduced,  in 
which,  as  not  any  one  of  the  colours  predominates,  no  coloured 
tinge  appears,  but  the  edeCt  is  merely  a  diminution  of  the  tranf- 
parency  of  the  glafs,  which,  however,  is  too  lnrall  for  ordinary 
objection.”  Mr.  Keir  is  even  of  opinion,  that  a  certain  tinge  of 
yellow  would  in  many  cafes  be  of  fervice,  becaufe  it  would  exclude 
fome  of  the  blue  rays,  which  being  molt  refrangible  are  molt  in¬ 
jurious  to  the  diftinCtnefs  of  vifion. 

Very  confiderable  difficulties,  however,  mud  arife  in  attempt¬ 
ing  improvements  of  this  kind,  as  the  experiments  mud  all 
be  tried  on  a  very  large  feale.  This  is  not  only  attended  with 
a  very  heavy  expence  in  itfelf  on  account  of  the  quantity  of  ma¬ 
terials  employed,  but  from  the  heavy  duty  of  excife  which  is 
ngoroufly  exaCted  whether  the  glafs  be  manufactured  into  fale- 
articles  or  not.  It  is  oblerved  in  the  manufacture  of  every 


kind  of  glafs,  that  the  glafs  in  the  middle  of  the  area  or  tranf- 
verfe  feCtion  of  a  pot  is  much  purer  and  freer  from  veins  and 
other  imperfections  than  the  part  which  is  near  the  (ides,  and 
that  the  glafs  at  the  bottom  is  the  word  of  all.  Cortfequently 
it  is  chiefly  in  large  pots,  fuch  as  are  ufed  in  manufactures,  that 
there  is  a' probability  of  fuccefs.  Very  fine  and  beautiful  glades, 
called  pajie  and  artificial  gems,  may  be  made  in  fmaller  pots  or 
crucibles  ;  but  this  glafs  is  differed  to  cool  and  fubfide  in  the 
veil'd,  by  which  means  the  contiguous  parts  are  more  uniform 
in  their  texture  than  can  be  expeCted  in  a  piece  of  glafs  taken 
out  of  the  pot  while  hot  in  the  common  way,  by  making  it 
adhere  and  twid  round  an  iron  rod  or  pipe.  But  although  the 
method  of  allowing  the  glafs  to  cool  in  the  pots  is  very  advan¬ 
tageous  for  the  purpofes  of  the  jeweller,  it  is  by  no  means  ap¬ 
plicable  to  thole  of  the  optician.  Glafs  cooled  in  that  gradual 
manner  differs  fome  degree  of  crydallization  or  peculiar  ar¬ 
rangement  of  its  parts  ;  the  confequence  of  which  is,  that  the 
rays  of  light  undergo  certain  refraCtions,  not  dependent  on  the 
form  of  the  glafs,  which  greatly  afteCt  the  diftinCtnefs  of  vifion 
in  telefcopes. 

Looking  Glass,  a  kind  of  mirror  made  by  coating  with 
quickfilver  the  back  of  a  fine  plate  of  polidied  glals.  See 
Foliating.  The  general  name  of  Mirror  is  given  to  any  po- 
liffied  body,  whofe  ufe  is  to  form  the  images  of  diftant  objeCts, 
by  reflection  of  the  rays  of  light.  See  Reflection.  Mirrors 
are  either  plain,  convex,  or  concave.  The  firft  refleCt  the  rays 
of  light  in  a  direction  exaCtly  fimilar  to  that  in  which  they  fall 
upon  them,  and  therefore  reprefent  bodies  of  their  natural  mag¬ 
nitude.  The  convex  ones  make  the  rays  diverge  much  more 
than  before  reflection,  and  therefore  greatly  diminifh  the.  images 
of  thofe  objeCts  which  they  fhow  :  while  the  concave  ones,  by 
collecting  the  rays  into  a  focus,  not  only  magnify  the  objeCts 
they  fhow,  but  will  burn  very  fiercely  when  expofed  to  the  rays 
of  the  fun ;  and  hence  they  are  commonly  known  by  the  name  of 
burning  mirrors .  See  Burning- Mirrors. 

In  ancient  times  the  mirrors  were  made  of  fome  kind  of  me¬ 
tal;  and  from  a  paffage  in  the  Mofaic  writings,  we  learn  that 
the  mirrors  ufed  by  the  Jewifh  women  were  made  of  brafs.  The 
Jews  certainly  had  been  taught  to  ufe  that  kind  of  mirrors  by 
the  Egyptians ;  from  whence  it  is  probable  that  brazen  mirrors 
were  the  firft  kind  ufed  in  the  world.  Any  kind  of  metal,  in¬ 
deed,  when  well  polidied,  will  refietCF  very  powerfully ;  but  of 
all  others  filver  refleCts  the  mod,  though  it  has  been  in  all 
countries  too  expenfive  a  material  for  common  ufe.  Gold  alfo 
is  very  powerful  ;  and  metals,  or  even  wood,  gilded  and  polidied, 
will  aCt  very  powerfully  as  reflecting  mirrors.  Polidied  ivory, 
or  draw  nicely  plaited  together,  it  is  (aid,  will  form  mirrors  ca¬ 
pable  of  burning,  if  on  a  very  large  feale. 

Since  the  invention  of  glafs,  and  the  application  of  quick¬ 
filver  to  it  became  generally  known,  it  hath  been  univerfally 
employed  for  thofe  plain  mirrors  ufed  as  ornaments  to  houfes ; 
but  in  making  reflecting  telefcopes,  thefe  have  been  found  much 
inferior  to  metallic  ones.  It  does  not  appear  that  the  fame  fu- 
periority  belongs  to  the  metalline  burning  mirrors,  confidered 
merely  as  burning  glaffes  ;  fince  the  mirror  with  which  Mr. 
Macquer  melted  platina,  though  only  22  inches  diameter,  and 
which  was  made  of  quickfilvered  glafs,  produced  much  greater 
efteCt  than  M.  Villette’s  metalline  fpeculurn,  which  confidera- 
bly  exceeded  it  in  fize.  It  is  very  probable,  however,  that  this 
mirror  of  M.  Villette's  was  by  no  means  fo  well  polilhed  as  it 
ought  to  have  been  ;  as  the  art  of  preparing  the  metal  for 
taking  the  fined  poliffi  has  not  long  been  difeovered  and  pub- 
liffied  in  the  Philolophical  TranfaCtions  by  Mr.  Mudge.  See 
Glass  -Grinding,  and  the  Mechanical  Part  of  Optics. 

Mujical  Glasses.  See  Harmonica. 

Burning  Glass.  See  Burning  Glafis. 

Weather  Glass.  See  Barometer. 

4 


G  L  A 


G  L  A 


[  S04  ] 


Cupping  Glass.  See  Surgery. 

Hour  Glass.  See  Hour  Glafs. 

Watch  Glass.  See  Watch. 

Glass-wort,  Salfola,  a  genus  of  the  digynia  order,  be¬ 
longing  to  the  pentandria  clafs  of  plants,  and  in  the  natural 
method  ranking  under  the  12th  order,  Holoracecs.  The  calyx 
is  pentaphyllous  ;  there  is  no  corolla  ;  the  capfule  is  monofper- 
mous,  with  a  fcrewed  feed.  The  fpecies  are,  1.  The  kali,  which 
grows  naturally  in  the  fait  marlhes  in  many  parts  of  England. 
It  is  an  annual  plant,  which  rifes  about  five  or  fix  inches  high, 
fending  out  many  fide  branches,  which  fpread  on  every  fide, 
garnifhed  with  fhort  awl-fhaped  leaves,  which  are  flefhy,  and 
terminate  in  acute  fpines.  The  flowers  are  produced  from  the 
fide  of  the  branches,  to  which  they  fit  clofe,  and  are  encompaffed 
by  fhort  prickly  leaves  ;  they  are  fmall,  and  of  an  herbaceous 
colour.  The  feeds  are  wrapped  up  in  the  empalement  of  the 
flower,  and  ripen  in  autumn,  foon  after  which  the  plant  de¬ 
cays.  2.  The  tragus  grows  naturally  on  the  fandy  fhores  of 
the  fouth  of  France,  Spain,  and  Italy.  This  is  alfo  an  annual 
plant,  which  fends  out  many  diffufed  ftalks,  garnifhed  with  li¬ 
near  leaves  an  inch  long,  ending  with  fharp  fpines.  The  flow¬ 
ers  come  out  from  the  fide  of  the  ftalks  in  the  fame  manner  as 
thofe  of  the  former;  their  empalements  are  blunt,  and  not  fo 
clofely  encompaffed  with  leaves  as  thofe  of  the  other.  3.  The 
Joda  rifes  with  herbaceous  ftalks  near  three  feet  high,  fpreading 
wide.  The  leaves  on  the  principal  ftalk,  and  thofe  on  the  lower 
part  of  the  branches,  are  long,  flender,  and  have  no  fpines  ;  thofe 
on  the  upper  part  of  the  ftalk  and  branches  are  flender,  fhort. 


and  crooked.  At  the  bafe  of  the  leaves  are  produced  the  flow¬ 
ers,  which  are  fmall  and  hardly  perceptible;  the  empalement 
of  the  flower  afterwards  encompafl’es  the  capfule,  which  con¬ 
tains  one  cochleated  feed.  4.  The  • vermiculata  grows  naturally 
in  Spain.  This  hath  fhrubby  perennial  ftalks,  which  rife  three 
or  four  feet  high,  fending  out  many  fide -branches,  garnifhed 
with  flefhy,  oval,  acute-pointcd  leaves,  coming  out  in  clutters 
from  the  fide  of  the  branches  ;  they  are  hoary,  and  have  ltift' 
prickles.  The  flowers  are  produced  from  between  the  leaves 
toward  the  ends  of  the  branches  ;  they  are  fo  fmall  as  lcarce  to 
be  difcemed,  unlefs  they  are  clofely  viewed.  The  feeds  are  1  i  e 
thofe  of  the  other  kinds.  3.  The  rofac  a  grows  naturally  in 
Tartary.  This  is  an  annual  plant,  whofe  ftalks  are  herbaceous, 
and  feldom  rife  more  than  five  or  fix  inches  high.  The  leaves 
are  awl-fhaped,  ending  in  acute  points  ;  the  empalements  of 
the  flowers  fpread  open  :  the  flowers  are  fmall,  and  of  a  rote- 
colour,  but  foon  fade  :  the  feeds  are  like  thofe  of  the  other  forts. 

All  the  forts  of  glafs-wort  are  fometimes  promifeuoufiy  uled 
for  making  the  fal  kali,  but  it  is  the  third  fort  which  is  efteemed 
beft  for  this  purpofe.  The  manner  of  making  it  is  as  follows: 
Having  dug  a  treach  near  the  lea,  they  place  laths  acrofs  it,  on 
which  they  lay  the  plant  in  heaps,  and,  having  made  a  fire  below, 
the  liquor  which  runs  out  of  the  heap  drops  to  the  bottom, 
and  at  length  thickening  becomes  fal  kali,  which  is  partly 
of  a  black,  and  partly  of  an  afh-colour,  very  fharp  and  corro-- 
five,  and  of  a  faltifh  tafte.  This,  when  thoroughly  hardened, 
becomes  like  a  ftone^  and  in  that  ftate  is  exported  to  differ¬ 
ent  countries  for  the  purpofe  of  making  glafs. 
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Subtraction  optical,  explanation  of,  19  a 
Sun’s  dijk,  how  to  Ihow  the  fpots  on  the,  20  a 


DRAWING. 


APOLLO  Pytlius,  its  meafurement,  60 — 61 
Arms,  how  to  draw,  59  a 
Attitudes,  different,  of  the  human  figure,  62  a 
Body,  human,  the  proportions  and  meafures  of,  60  b .  How  to 
draw  the,  ib. 

Brun,  M.  Le,  his  delineations  of  the  paffions,  64  a 
Buildings,  how  to  draw,  64  b 
Dijlribution  of  light  and  Jhade,  63  a 
Drapery,  of,  63  b 

Drawing,  definition  of  the  art  of,  59  a.  Materials  ufed  in,  ib. 
Extremities,  lower,  of  the  human  body,  their  various  lengths, 
60  - 

Eye-brow,  the  principal  feat  of  expreflion,  64  a 
Eyes,  the  windows  of  th.e  foul,  64  b 
Eyes,  how  to  draw,  59  a 
pace,  human,  how  to  draw  the,  59  b 
Figures,  human,  how  to  delineate,  59  b 


Flowers,  fruits,  and  birds,  how  to  draw,  64  b 
Folds,  how  to  draw  thofe  of  drapery,  63  b 
Head,  the,  contributes  molt  to  the  expreflion  of  the  paflions, 
64  a 

Human  figures,  how  to  draw,  59  b 
Landfcapes,  how  to  draw,  64  b 
Legs,  how  to  draw,  59  a 

Length  of  the  lower  extremities  of  the  human  body,  60  a. 

Light  and Jhade,  diftribution  of,  63  a 

Majloid  mufcles,  the  effects  of  their  action,  62  b 

Materials  ufed  in  drawing,  59  a 

Mufcles,  effects  of  their  exertion,  62  b 

Paffions,  of  the  effects  of,  64  a 

PerfpeCtive,  a  knowledge  of,  neceffary  to  drawing,  65  b 
Side-view  of  the  human  body,  its  various  length,  61 
Trunk  of  the  human  body,  length  of  its  various  parts,  60  a 
Venus  Aphroditus,  its  meafurement,  60 — 61 


DYEING. 


ACIDS,  of  the  yellow  colour  produced  by  them  in  animal 

fubftances,  97  b 

Wot.  III. 


AClion  of  different  fubftances  on  colours,  9  j  a 
Alum,  its  ufe  in  dyeing,  109  a 
9  T 


> 
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INDEX  TO  TH: 

Annotta,  of  dyeing  with,  134  b 
Aqua  regia,  its  uie  in  dyeing,  108  b 
A  rebel,  of  dyeing  with,  134  a  ,  r  ..  ,  - 

Arfevic,  its  ufe  is  dyeing,  xi  1  b 

Ajiringcnts  in  general,  their  effefts  in- dyeing,  9 9  a.  Experi¬ 
ments  on,  100  b 

Bancroft,  Dr.  his  obfervations  on  dyeing,  10a  a 
Bagman,  the  firft  who  referred  the  phenomena  of  dyeing  to  che¬ 
mical  principles,  92  a- 

Berthollet,  Mr.  his  experiments  on  dyeing,  9,3  b.  94  b.  95  b 
Bennie,  Mr.  his  experiments  in  dyeing*,  11 5  a 
Berries,  French,  how  ufed  in  dyeing,  133  a  * 

Black,  of  dyeing  of,  1 1 2  a 

Blue,  ofdyein'g  of,  117  A  Turkey-blue,  119  b.  Saxon-blue, 
120  b.  Pruifian-blue,  12 1  a 
B'rafil,  wood  of,  dyeing  with,  132  a 

Bruhwfer,  Mr.  his  obfervations  on  the  colours  of  wood,  98  a 
Browning,  deferibed,  139  b 
Camomile,  it§  uie  in  dyeing,  135  a 
Cartbamus,  ofdyeing  with,  131  b 
Chemical  agents,  employed  in  dyeing,  108  a 
Colours,  the  aftion  of  different  fubftances  upon,  95  a 
'  Colouring  fubjlanccs,  the  properties  of,  91  a 
Compound  colours,  how  to  dye  with,  136  a 
Corroji-ve  fublimale,  its  ufe  in  dyeing,  108  b  . 

Crimfpn,  how  to  dye,  129  a 

Cotton,  its  nature  and  qualities,  10712 

Dyeing,  definition  of,  90  a.  Antiquity  of,  ib.  Theory  of, 
91  a — 104.  Practice  of,  10412 — 141 
Dyeing,  the  proceffes  of,  112a 
Fawn-colour,  how  to  dye,  135  b 
Fenugreek,  how  ufed  ia  dyeing,  133  a 
Flax,  its  properties  in  dyeing,  10  7>  ' 

Fo/ie,  De  la,  his  obfervations  on  colours,  98  a 

Fulling  of  fuff s,  what,  105  b 

Fuflic,  of  dyeing  with,  134  a 

Gall-nut,  its  effefts  in  dyeing,  99  a 

Greeks,  the,  learnt  dyeing  from  the  Indians,  91  a 

Guhlicbe,  his  obfervations  on  dyeing,  140  b 

Gumlac,  ofdyeing  with,  130  b 

Henry,  Mr.  his.  method  of  dyeing  red,  124  a 

Kermes,  of  dyeing  with,  130  b' 

Lake,  a  colour  how  made,  94  a 

Logwood,  of  dyeing  with,  133  a 

Mixture  of  red  andyellow,  how  to  dye  with,  139  a 


_E  D  U  C  i 

BOOKS,  of  the  ufe  of,  199  b 

Boardiug-febovls,  the  fchools  of  coquetry  for  ladies,"  2 15  b 
Buffon,  his  thoughts  upon  fwathing  of  infants,  164  a 
Children,  of  artifice  and  cunning  in  them,  171  b 
Children,  of  their  management  in  infancy,  164  a.  Of  their 
language,  167  a 
Common  fife,  what,  191  a 
Commerce  and  the  arts,  of  the  fhidy  of,  201  a 
Crufoe,  Robin'on,  the  excellency  of  that  book,  200  a 
Cry  in  of  infants,  to  be  oblerved,  167  b 
Cunning  and  artjfi-cc  in  children, .of  the,  17 1  b 
Curiofty  and  inquifitive  dfpofition  in  children ,  inquired  into, 
} '93  * 

Df crimination,  of  the  powers  of,  in  children,  185  b 
D  rawing,  of  children  learning  to  draw,  1 88  A 
Drefs  of  children ,  of  the,  184  a 


l  TREATISES 

Mixture  of  red  and  blue,  how  to  dye  with,  138  a 
Mixture  of  Hue  and  yellow,  or  green,  how  to  dye  with,  13d  b 
Mor Hants,  definition  of,  92  b.  Their  ufes,  93  b 
Muriatic  acid,  its  ufe  in  dyeing,  198  b 
Nitrio-munatic  acid,  its  ufe  in  dyeing-,  ,ic8  a 
Nofe,  Mr.  his  experiments  on  dyeing,  92  b 
OVigenated  muriatic  acid,  its  ufe  in  dyeing,  108  b 
Phoenicians,  the,  have  aftrong  claim  to  the  invention  of  dyeing, 
9r  a 

Poerner,  Mr.  his  experiments  upon  dyeing  with  Brafil  wood, 
132  a  " 

Puce  colour,  how  to  produce,  140  a 
Purple  colour,  how  to  produce,  140  a 
Quercitron  bark,  its  uie,  in  dyeing,  133  b 
1  Red,  how  to  dye,  121  b.  Turkey  red,  124  b 
Saunders  red,  its  ufe  in  dj'eing,  13612 
Saw-wort,  of  dyeing  with,  133  a 
Scarlet,  how  to  dye,  127  b 
Sennibier,  his  obfervations  on  colours,  96  a 
Shades,  refulting  from  a  mixture  of  black  with  other  colours, 
how  to  dye  with,  139  b 
Silk,  its  qualities,  103  b 

Silk,  how  to  die  it  black,  fsg-a.  To  foften  it  after  dyeing, 
114  a 

Burnt  of  wool,  what,  103  a 

Sugar  of  lead,  its  ufe  in  dyeing,  111  a 

Sumach,  its  ufe  in  dyeing,  136  a 

Sulphate  of  iron,  or  green  vitriol,  its  ufe  in  dyeing,  109  b 
Sulphuric,  or  vitriolic  acid,  its  ufe  in  dyeing,  108  a 
Sulphate  of  iron,  or  flue  vitriol,  its  ufe  in  dyeing,  109  b 
Sulphate  ofpot-ajh,  its  ufe  in  dyeing,  1;  8  a 
Tartar,  common,  its  ufe  in  dyeing,  109  b 
Theory  of  dyeing,  91  a 

Trefoil,  teed  of  purple,  how  ufed  in  dyeing,  133  a 
Turmeric,  how  ufed  in  dyeing,  133  a 

Vegetable  and  animal  fu\ fiances,  difference,  between,  in  colour¬ 
ing,  104  a 

Verdigris,  its  ufe  in  dyeing,  1 10  a 

Wall-nut  peels,  their  ufe  in  dyeing,  133  l 

JVater,  the  moll;  proper  for  dyeing,  mb 

Weld,  of  dyeing  with,  133  b 

Wood,  obfervations  on  the  colours  of,  98  a 

Wool,  of  its  nature,  T03  a  s 

Yellow  colour  of  animal  fubftanees  produced  by  acids,  97  b 

Yellow ,  how  to  dye,  133  b 


T  I  O  N. 

Education,  what,  163  a.  The  importance  of  early  education, 
r63  b 

Exercife,  the  effects  of,  on  the  mihd,  183  b 
Fables,  above  the  capacity  of  children,  1 8 1  a 
Females,  of  the  education  of,  2 13  £ 

Food,  the,  of  children,  189  b 

Forecaf,  its  ufe,  197  b 

Geometry,  of  teaching  it  to  children,  188  b 

Habit,  of,  16612 

Indulgence  and  ref  raint,  168  a 

Intellects,  of  thofe  of  children,  1 79  b 

Ideas,  and  the  exercife  of  the  judgment  of,  207  a 

Labour,  and  the  manual  arts  of,  204  b 

Language  of  infants,  \6q  a 

Lying,  and  deception  in  children,  of,  177  b 

Moral  obligations,  impofed  on  children,  of,  178  b  / 
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Obedience,  of  1 70  a 

Paflions,  of  the,  209  b 

Paflions  in  children,  the  effeCts  of,  17  5  b 

Pbilofophical  knowledge,  of  the  meansof  acquiring,  196  b 

Properly,  how  children  fhould  be  taught  the  notion  of,  17 6  a 

Puerility ,  of  the  ftate  of,  169  b 

Purfuits  of  utility  encouraged,  19  7  b 

Reading,  how  to  be  taught  to  children,  182  b 

Reafoning  with  children,  the  effects  of,  173  a 

Religion,  of,  2ti  b 


E  L  E  C  T 

ACTION,  continual,  of  the  eleCtric  fluid,  243  b 
Animal  electricity,  26 2  b.  Late  experiments  on,  264 b 
Appearances,  electrical,  of,  241a 

Attraction  and  rcpuljion,  eleCtrical  experiments  on,  244  a 
Battery,  eleCtrical,'  of  the,  252  a 
Conducting  rods,  for  buildings,  255  a.  Whether  they  fhould  be 
pointed,  253  b 

Pijfemination,  univdrfal,  of  the  electrical  fluid,  243  b 
Eeles,  Mr.  his  theory  of  eleCtricity,  241  a 
ElcCtricity  defined,  139  a.  Its  hiltory,  ib.  EleCtrieal  appear¬ 
ances,  24 x  a.  Principles  of  eleCtricity,  241  b.  Nature  of 
eleCtricity,  236  b 

EleCiric  fream,  motions  produced  by,  247  b 
EleCtrieal  fluid,  its  momentum,  244  a 
Electrometer  delcribed,  245  b 
Experiments  on  animal  eleCtricity,  264  b 
Fluids,  the  effeCts  of  eleCtricity  on,  247  b 

Franklin,  Dr.  difference  of  opinion  between  him  and  Mr.  Wil- 
fon  refpeCting  conductors,  233  b 
Gilbert,  Dr.  William,  the  firtt  eleCtrician,  239  a 

E  N  T  O  -  M 

ABDOMEN  of  infeCls,  298  a 

Ales ’  of  infeCls,  the,  298  a 

Anus  of  infeCls,  the,  298  a 

Antennce  of  infeCls,  297  b 

Aptera,  an  order  of  inleCts,  300  a 

Ariflates,  what,  297  b 

Artus  of  infeCls,  what,  298  a 

Barlfut,  Mr.  on  the  hearing  of  infeCts,  296  b 

Body  of  infeCls,  of  its  external  parts,  296  b 

Butterflies,  their  claffes,  301  b 

Capitata,'x\\sX,  297  b  1 

Claflification  of  'infeCls,  300  b  ■  . 

Clavatcs,  what,  297  b 

Coleoptrea,  an  order  of  infeCts,  300  b 

Diptera,  an  order  of  infeCts,  300  b 

Entomology,  defined,  293  a 

Genera  f  infeCts,  of  the,  300  l — 301  a  . 

Heliconii,  a  clafs  of  butterflies,  301  b 
Hemiptcra,  an  order  of  infeCts,  300  b 
Hermaphrodites,  none  among  infeCts,  299  b 
Hymenoptera,  an  order  of  infeCts,  300  b 
K  Infect  delcribed,  29 6  b 
InfeCts ,  of  their  claffificatioft,  300  b 
InfeCls,  their  inferiority  to  other  animals,  296  b 


Rsflraint,  the  effeCts  of,  170  a 
Roujfeaus  method  of  education,  163  a. 

Sciences,  the,  of  teaching  them,  194  « 

Safes,  the,  of  their  exercife,  187  a 
Sleep,  of  children,  184  b 
Social  relations  of  the,  203  b 
Speech,  168  b 

Swimming,  of  the  art  of,  185  b 
Vanity,  of,  and  its  cure,  193  b 
Voice,  the  exercife  of,  1 89  b 

R  I  C  I  T  Y. 

Haukjbee,  his  improvements  in  eleCtricity,  240  a 
Jones,  the  Rev.  Mr.  William,  his  remarks  on  eleCtricity,  2 6$  t 
Leyden  phial,  its  properties,  248  a.  Its  theory,  249  a 
Leyden  jar,  experiments  on  its  difeharge,  230  b 
Lightning,  of,  233  a 
Luminous  experiments,  238  b 
Machine,  eleCtrical,  deferibed,  242  b 
Momentum  of  the  eleCtrical  fluid,  244  a 
Nature  of  electricity,  236  b 
Phenomena  of  the  eleCtric  fpark,  23 1  a 
Points,  of  the  influence  of,  in  eleCtricity,  246  a 
Prieflley,  Dr.  his  experiments  and  refults  of  the  eleCtricity  of 
Principles  of  eleCtricity,  241  b 
animals,  263  b — 266  a 
Remarks  on  thefe  experiments,  266  b 
Rickman,  Mr.  killed  by  eleCtricity,  241  a 
Spark,  eleCtrical,  of  the,  246  a 

Thermometer,  of  the  aCtion  of  eleCtricity  on  the,  238  a 
iVilfonj  Mr.  his  eleCtrical  experiments  at  the  Pantheon,  237  « 


O  L  O  G  Y., 

Larva  deferibed,  300  a 
Lepidoptera,  an  order  of  infeCts,  300  b 
Linnrtus  firft  claffed  infeCts,  300  b 
Maxilla  of  inf eCts ,  297  b 
Mctamorphofes  of  infeCls,  of  the,  300  a 
Neuter  fex,  among  infeCts,  299  b 
Neutroptera,  an  order  of  infeCts,  300  b 
Nymphales,  a  clafs  of  butterflies,  301  b 
Orders,  the  feven,  of  infeCts,  300  b 
Palpi,  what,  297  b 
PeCtinata,  what,  297  b 
Pedes  of  infeCts,  the,  298  a 
Plebeii,  a  clafs  of  butterflies,  30  x  b 
Pupa  deferibed,  300  a 
Scutellum  of  infeCls,  what,  298  a 
Sexes  of  infeCts,  of  the,  299  a 
Setacea,  what,  297  b 
Spiracula,  what,  296  b 
Spiracula  of  infeCts,  298  a 

Swammerdam,  his  arguments  for  the  perfection  of  infeCts, 
296  a 

Tongue  of  infeCls,  297  b 
Thorax  of  infeCts,  298  a 
Trunk  of  infeCts,  the,  297  b 
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EXPERIM  ENT  A 

AIR,  defined,  .5/0  b 

Anemometers ,  what,  37 1  b 

Atoms,  what,  369  b 

Attraction  and  repulfon,  what,  ,570  b 

Bacon ,  Friar,  firft  made  experiments  on  philofophy,  368  a. 

Central  forces,  what,  370  a 

Centripetal  force,  what,  370  b 

Colours,  explained,  372  b 

Experimental  phllo fop  by  explained,  368  a.  Its  objeCt,  ib. 

Ext  a f ion  of  bodies  defined,  369  b 
Figures  of  bodies,  the,  369  b 

Fire  explained,  37 1  b 
Gravity,  what,  370  b 


FARR 

ALTERATIVE  medicines  for  horfes,  413  a 

Anatomy  of  a  horfe,398  a 

Apoplexy  in  horfes,  of,  419  b 

A/l him  in  horfes,  how  to  cure,  417  b 

Belt,  Mr.  of  the  Veterinary  College,  his  method  of  fhoeing 
horfes,  452  a 

Belly, The.  cavities  of,  deferibed,  405  a.  Their  contents,  ib. 

Bile  of  a  horfe  deferibed,  403  b 
Bladder  of  a  horfe  deferibed,  406  a 
Blood-letting,  of,  407  a 

Bones,  the,  of  the  thorax,  399  a.  Of  the  fore-legs,  ib. 

Rowels  and  fetons  in  horfes,  412  a 
Broken-wind  in  horfes,  how  to  treat,  418  a 
Bowels,  affections  of  the,  424  a 
Cavities  of  the  chefl  and  belly  deferibed,  403  b 
Canker  in  horfes,  how  to  treat,  447  b 
Cervical,  or  neck-  bones  of  a  horfe,  498  b 
Chef,  the  contents  of,  404  a 

Clark,  Mr.  of  Edinburgh,  his  directions  for  fhoeing  horfes, 
44  O' a 

Clark,  Mr.  his  directions  for  bleeding  horfes,  407  b 
Clyfers  for  horfes,  410  a.  Diuretic  clyfter,  41  x  b 
Colds  in  horfes,  how  to  cure  and  prevent,  413  b 
Coleman,  Mr.  a  fketch  of  his  fhoe  for  horfes,  432  b 
Confumption  in  horfes,  of,  419  a 
Corns  in  horfes,  how  to  treat,  446  a 
Coughs  in  horfes,  how  to  cure,  417  b 
Curbandring-worm,  of,  433  a 
Cutting  in  travelling,  of,  449  a 
Diarrhoea,  of  a,  423  a 
E  i  ercifs  for  horfes,  of,  406  a 
Eye,  difeafes  of  the,  422  a 
Falfe  quarters  and  fand-cracks,  of,  448  b 
Farcy,  of  the,  429  a.  Mr.  Taplin’s  prefeription  for,  430  a 
Farriery  defined,  397  a.  Part  firft,  of  the  anatomy  of  the 
horfe,  39S  a.  Part  2d,  of  the  management  as  to  food  and 
medicine,  406  a.  Part  3d,  of  the  difeafes  of  a  horfe,  4x4  a. 
Feet,  of  the  wounds  in  the,  443  a. 

Fevers  in  horfes,  of,  414  a 

Fijhila,  of  the,.  436  a 

Food  for  horfes,  406  a 

Fojft,  M.  dela,  on  the  glanders,  423  a 

Foot,  difeafes  of  the,  441  a.  Of  the  ftruCture  of  the  foot,  ib. 
Of  the  defects  of  the  feet,  441  b.  Method  ufed  to  preferve 
the  feet,  442  a 


L  PHILOSOPHY. 

Hydrofatics,  what,  3  70  £ 

Inert  force,  what,  370  a 
Light,  what,  371  b 

Mariotte,  M.  on  the  impetuofity  of  the  wind,  371  b 
Mobility  of  bodies,  what,  3  70  a 
Matural  bodies,  what,  369  b 
Porofity,  what,  370  a 

Priefley,  Dr.  his  directions  to  make  philofophical  experiments, 

368  a 

Refftance,  what,  369  b 
Seeing,  what,  371  b 
Water,  defined,  371  a 

Wind,  explained,  37  x  a.  Its  impetuofity,  ib. 
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r 

Founder  in  horfes,  what,  443  <2 
Glanders,  of  the,  423  a 
Greafe,  of  the,  438  £ 

Gripes,  of  the,  424  a 
Gun- foot  wounds,  of,  4 33  b 

Head  of  a  horfe,  the  mufcles  thereof  deferibed,  399  ct 
Hide-bound  and  mange,  of  the,  427,  b 
Hoof  bound,  what,  443  b 
Horfe,  the  anatomy  of,  398  a 

Humerus  and  cubit,  mufcles  inferted  in  the,  deferibed,  400  a 

faundice,  of  the,  426  a 

Kidneys  and  bladder,  difeafes  of,  426  b 

Limb,  right,  upper,  the  mufcles  in,  deferibed,  401  a 

Limb,  right,  lower  mufcles  in,  deferibed,  401  b 

Limb ,  left,  lower  mufcles  in,  deferibed,  402  b 

Limb,' the.  left,  upper  mufcles  in,  deferibed,  403  b 

Molten,  greafe  of,  427# 

Mufcles  of  a  horfe  deferibed,  399  a 
Mouth,  difeafes  of  the,  440  a 
Neck,  mufcles  of,  deferibed,  399  b 
Pally  in  horfes,  what,  419  b 
Pancreas  of  a  horfe,  403  b 

Pelvis  and  hinder-legs  of  a  horfe  deferibed,  399  a 
Pleurify  and  inflammation  of  the  lungs  in  horfes,  416  & 
Poll-evil,  of  the,  436  a 

Proffer,  Mr.  his  directions  in  the  flaggers,  &c.  421  a 
Purging  of  horfes,  409  a 
Ruptures,  of,  440  a 

Scapula,  mufcles  inferted  in  the,  deferibed,  400  a 

Scratches,  of,  439  b 

Setons  in  horfes,  of,  412  a 

Shoeing  of  horfes,  of,  430  a 

Shoulder-blades,  deferibed,  399  a 

Skeleton  of  a  horfe,  explained,  498  a 

Spavin,  how  cured,  43  8  a 

Splents,  of,  433  b 

Strains,  of,  43 1  a 

Staggers,  of  the,  419  b 

Strangles  in  horfes,  of  the,  421  a 

Taplin,  Mr.  his  cathartic  balls  for  horfes,  410  a.  His  cure  foe 
the  pleurify,  417  a 

Trunk,  mufcles  in  the,  deferibed,  400  h 
Tumours  and  ulcers,  of,  432  a 
Ureter s  of  a  horfe,  what,  406  a 
Fives  in  horfes,  of  the,  421  a 
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Wind-galls,  of,  437  b 
Worms  and  Buts,  of,  423;  b 
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FLUX 

-AREA  of  a  curve,  how  to  find,  54 6  b 
Curves,  how  to  determine  the  lengths  of,  54/  b 
Curve,  to  find  the  area  of,  546  a 
Curve,  to  draw  a  tangent  to  any,  546  a 
Dr  eft  method  of  fluxions,  545  a 
Flowing  quantity,  how  to  find  the  fluxion  of,  545  a 
Patent,  to  find  one  to  a  given  fluxion,  546  b 
Fluxions  defined,  744  a.  Dire  ft  method  of,  545  a.  Writers 
on  fluxions  enumerated,  547  b 

F  O  R  T  I  F  I 

ARROWS  and  detached  redoubts ,  how  to  conflruft,  578  a. 
Banquette,  what,  376  a 
Bafiion  defined,  37 3  b 

Covert- ways  and  glacis,  how  to  conflruft,  578  a 

Counterguards,  how  to  conflruft,  577  b 

Count  erf  carp  defined,  575  h 

Crown-works ,  how  to  conflruft,  377  5 

Curtain  defined,  57 X,  b 

Defence,  lines  of,  defined,  575  b 

Definitions  in  fortification,  575  b 

Ditches  and  covert-ways,  how  to  conflruft,  7  7  8'  b 

Fortification  defined,  574  a.  Its  origin,  ib.  Vauban’s  method 

of,  575  b 

Gorge  of  thebaftion  defined,  373  b 
Horn-works,  howto  conflruft, 577  b 

Irregular  fortifications  near  the  lea,  &c.  how  to  conflruft,  3S0  b 
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Wounds,  of,  433  a 

IONS. 

Tnverfc  method  of  fluxions,  346 b 
Magnitude,  any,  the  fluxion  of,  defined,  544  a 
Maxima  and  minima,  how  to  determine,  545  b 
Points  of  contrary  flexure  in  curves,  how  to  determine,  3*46  <2 
Reftangle,  how  generated,  544  b 
Solid,  to  find  the  contents  of,  547  b 
Surface  of  a  folid  body,  how  to  compute,  347  b 
Tangent,  to  draw  one  to  any  curve,  346  a 
Triangle,  how  generated,  343  a 

CATION. 

Irregular  fortification  explained,  579  <2. 

Lunettes,  how  to  conflruft,  377  a 
Orillons,  how  to  conflruft,  376  a 
Out-works,  what,  3/6  5 
Parapet,  what,  57  6  b 

Place,  an  irregular,  how  to  fortify,  579  a.  Irregular  place  oij.a- 
hill,  how  to  fortify,  380  a 
Profiles,  the  conftruftion  of,  378  b 
Rampart  defined,  37 6  a 

Ravelins,  or  half -moons,  how  to  conflruft,  5/6  5 

Regular  fortification,  of,  5  75  h 

Ii  cocbet-firing,  when  firft  ul'ed,  575  a 

SaliaiJ  angle  defined,  37612 

Table  of  the  different  dimenfions  of  baftions,  37 6 

Tenailles,  how  to  conflruft,  376  b — 377  a 

Vaubans  method  of  fortification,  373  b 


GARDENING. 

1  •  / 


APRIL-,  how  to  manage  gardens  in,  6 74  b — 6 77 
Augujl,  how  to  manage  gardens  in,  683  b — 686 
Blojfoms  of  fruit-trees  in  fpring,  how  to  preferve,  693  b 
Catalogue  of  flowers,  fhrubs,  and  trees,  693  b 
December,  how  to  manage  gardens  in,  691  b.  Fruits  in  feafon 
then,  692  b 

Deciduous  flowering  fhrubs  and  ornamental  trees,  694  b.  De¬ 
ciduous  foreft-trees,  693  a. 

Evergreen  flowering  fhrubs,  693  a 
February,  how  to  manage  gardens  in,  670  a — 672 
Fitat'm,  annual,  693  5.  Biennial,  694  a.  Perennial,  ib. 
Flower-garden,  how  to  manage  in  January,  669  b 
Fruits  in  feafon  in  Auguft,  686  a 

Fruit-garden  and  orchard,  how  to  manage  in  January,  670  b 
Fruits  in  feafon  in  January,  670  b.  I11.  February,  672  a.  In 
March,  674  b.  In  April,  677  a 
Gardening  explained,  667  a 

Garden,  the  mofl  proper  fituations  for  one,  667  b — 668  a< 
Green-houfe,  how  to  manage  in  January,  670  b 
Hardy  green-houfe  plants,  693  b 

Haubois-jlrawberries  produce  male  and  female  flowers,  679  a 
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January,  how  to  manage  gardens  in,  669/2—670 
July,  how  to  manage  gardens  in,  682  a 
June,  how  to  manage  gardens  in,  679  b 

Kitchen-garden,  how  to  manage  in  January,  669  a.  Its  pro¬ 
duce,  669  b 

March,  how  to  manage  gardens  in,  572  b — 674 
May,  how  to  manage  gardens  in,  677  a — 679 
Miller,  Mr.  his  opinion  refpefting  the  area  of  a  garden,  668  a 
—  669 

November,  how  to  manage  gardens  in,  690  a 

Ofiober,  how  to  manage  gardens  in,  688  b 

Produce  of  the  kitchen- garden  in  February,  674  a.  In  March, 

673  a 

Rofes  in  autumn,  how  to  produce,  678  b 
Seafons  for  fowing  and  planting,  a  table  for,  692  b — 693, 
September,  howto  manage  gardens  in,  686  b 
Shrubbery,  how  to  manage  in  January,  669  b 
Sowing  and  planting,  a  table  (hewing  the  proper  feafons  foi\ 
692  b — 693. 

Trees  and Jhrubs  in  flower  in  May,  678  b.  In  June,  681  a. 
In  July,  683  b 

APFI  Y. 


ADAMS,  Mr.  George,  his  improvements  upon  the  globes,  747  b  Altitudes  of  the  heavenly  bodies,  hew  the  ancients  ufed  to  take. 
Almucantars,  what,  730  a  734  a 
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Altitude,  what,  7  39  1) 

Antichthones ,  what,  733  a 
Antipodes,  what,  733  a 
Antceci,  what,  732  b 
Antardic  circle,  73 1  a 
Arctic  circle,  what,  73  x  a 
Armillary  Jphere  delcribed,  74 1  b 
Arapbifcii,  what,  732  b 
Afcii,  what,  732  b 

Cajfim,  his  gnomon  at  Bologna  deferibed,  735  a 
C el ejlial globe,  problems  performed  upon  the,  745  b — 747 
Circles,  great  and  Leifer,  what,  729  b 
Climate,  what,  732  a 

Depreffion  of  the  vifible  horizon,  howto  find,  7  36  b.  A  table 
for  that  purpofe,  73  7  a 
.Earth,  l pherical  figure  of,  728  b 
Earth,  the  form  of  the,  not  exaCtly  fpherical,  737  b 
Equator,  the  height  of,  how  to  find,  734  a 
Equator  explained,  730  a 
Equinox,  the  time  of,  how  to  find,  735  a 
Eratojlhcnes  reduced  geography  to  a  lyfiem ,  7  2  7  a 
Fernelius,  his  meafurement  of  the  earth,  727  b 
Geography  defined,  726  a.  Hiftory  of,  ib.  Principles  of,  728  b 
Globe,  the,  its  meafurement,  7 33  £ 

Globes,  directions  for  ufing,  742  b.  Problems  performed  upon 
them,  ib — 746 

Globes ,  the  delcription  and  ufe  of,  740  b 

Globes,  modern  improvements  upon  them,  747  a 

Gnomons,  how  to  conftruCt,  735  a 

Harrifon,  Mr.  an  account  of  his  time-piece,  737  b 

Height  of  the  apparent  level  above  the  true,  a  table  of,  7 36  a 

Heterofcii,  what,  732  b 

Hipparchus  firft  introduced  longitude  and  latitude,  726  b 
Hifiory  of  geography,  726  a 
Horizon  explained,  729  b 

Horizon,  the  vifible,  to  find  the  extent  of,  736  b 
Hour-circles,  what,  730  b 
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ANGLE  defined,  730  a 
Arch  or  arc  defined,  730  a 

Archimedes,  his  celebrated  propofition  refpeiting  the  fphere  and 
cylinder,  738  b 

Bodies  irregular,  how  to  find  the  contents  of,  739  a 

Circle,  how  to  find  the  area  of,  737  a 

■Complement,  what,  730  b 

Cone,  how  to  meafure,  737  b 

Cylinder,  how  to  meafure,  737  b 

Cylinder,  how  to  find  the  folid  content  of,  738  a 

Diagonal,  what,  732  b 

Diameter  and  circumference,  proportion  between  them,  733  b 
Diameter  defined,  730  a 

Difiance  at  land  and  Pea,  howto  meafure,  734  b 
Field,  how  to  lay  down  without  inftruments,  736  b 
Foot,  the  various  di  mentions  of  in  different  countries,  733  1> — 734 
Frufium  of  a  cone,  how  to  find  the  folid  content  of,  738  b 
Geometry  defined,  749  a.  General  principles  of,  ib.  Thofe 
principles  applied  to  menfuration,  733  a 
Geometrical fquare,  how  to  conftruCt,  734  a 
Geometrical  definitions,  730  a 
Grapbometer  deferibed,  734  b 
Graphometer,  to  laydown  a  field  by  the,  736  b 
Height,  acceffibie,  how  to  meafure,  734  a 
Heptagon,  what,  731  b 
Land,  of  furveying  and  meafuring  of,  733  b 
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Hour  of  the  night,  how  to  find,  746  b 
Latitude,  what,  73 1  <2 

Latitude  and  longitude,  how  to  find,  7 ip  b 
Latitudes  and  longitudes  introduced  by  Hipparchus,  "726  b 
Level,  the  apparent  and  the  true,  how  to  find  the  difference  be¬ 
tween,  733  b 

Long,  Dr.  his  armillary  fphere,  742  a 

Longitude,  a  table  of  the  number  of  miles  contained  in  each 
degree  of,  from  the  equator  to  the  pole,  740  a 
Longitude,  what,  730  b 
Maps,  how  to  project,  73  S  a — 739  a 
Maps,  who  invented  them,  72 6  b 
Martin,  Mr.  his  improvements  on  the  globes,  748  a 
Meridian  explained,  730  a.  Meridian  line,  how  to  draw,  733  r. 
Mercator's  projection  of  the  fphere  deferibed,  739  b 
Orthographic  projection  of  the  lphere,  what,  738  a 
P cries ci,  what,  73  2  b 
Perifcii,  what,  732  b 

Pofidonius,  his  meafurement  of  the  earth,  727  b 
Principles  of  geography,  728  b 
Problems  performed  upon  the  globe,  742  l — 743 
Right  and  -left,  how  underltood  among  geographers  and  aftro- 
nomers,  733  a 

Roman  empire,  a  furvey  of,  728  a 

Sene x,  Mr.  John,  his  improvements  on  the  globes,  747  a 

Smeaton,  Mr.  his  improvements  on  the  celeftial  globe,  748  b 

Sol/lice,  how  to  find  the  time  of  the,  72  5  a 

Sphere,  the  projection  of,  deferibed,  738  a 

Sphere,  right,  what,  73 1  a.  Parallel  fphere,  what,  ib. 

Stercographic  projection  of  the  fphere,  what,  738  a 

Sun,  to  find  the  meridian  height  of,  734  b 

Terr efirial  globe  deferibed,  741  a 

Tranfits  of  the  heavenly  bodies,  how  obferved,  734  4 

Tropic,  what,  73  1  b 

Vertical  circles,  what,  729  b 

Zenith  and  nadir,  what,  729  i 

Zones,  the,  deferibed,  733  a 
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Mcafures  regulated  by  aCt  of  parliament,  738  a 

Menfuration  of  fuperficies,  folids,  &c.  733  a 

Parallelogram,  how  to  find  the  area  of,  737  a 

Pentagon,  what,  731  b 

Perpendicular,  what,  730  a 

Periphery  or  circumference  defined,  730  a 

Plain  table,  to  delineate  a  field  by,  7  56  a 

Prifm,  how  to  meafure  the  furface  of,  737  b 

Principles  general  of  geometry,  749  a 

Protrador  deferibed,  733  a 

Prifm,  how  to  find  the  folid  content  of,  738  ct 

Pyramid,  how  to  find  the  folid  content  of,  738  a 

Rhomboides,  what,  731  b 

Right-angle  defined,  730  a 

Sedor,  what,  730  a 

Ship,  how  to  find  the  burden  of,  760  a 

Solids,  the  menfuration  of,  738  a 

Sphere,  how  to  meafure  the  furface  of,  737  b 

Tangent,  what,  730  b 

Timber  round,  how  to  meafure,  739  b 

Triangle,  to  find  the  area  of,  737  a 

Triangles,  the  proportions  between  fimilar  ones,  733-  & 

Triangle,  what,  731  a 
Trapezium,  what,  731  b 

Vejfels  cylindrical,  how  to  find  the  contents  of  them,  739  a 

HIID  VOLUME. 


